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

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

We've been quietly designing 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 & McDonnell 
ENGINEERS - ARCHITECTS - CONSULTANTS 

P.O. Box 419173, Kansas City, Missouri 64141 -0173 
Telephone (816) 333 -4375 
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Comparative Costs 
Report Designed 
for Easier Use 
by Pieter J. van der Have 

With the publication last 
month of the 1989-90 Com- 
parative Costs and Staffing 

Report for College and University Facili- 
ties, APPA's Information Services 
Committee has again met its objective 
to provide data relating to the various 
functions classified as maintenance 
and operations, as well as some raw 
data relating to energy and utilities, 
within higher education facilities man- 
agement. Without question, this report 
provides the most comprehensive 
comparison of physical plant costs and 
staffing data available. 

The committee collected data dur- 
ing the summer of 1990. The feedback 
from nearly 400 respondents was re- 
viewed by the regional representatives 
to the committee, with the intent of 
eliminating any unreliable data. 

As with previous reports, readers 
should keep in mind that there are 
many variables in the operation of a 
physical plant organization. We there- 
fore strongly suggest that comparison 
of data be made only in conjunction 
with a reasonable familiarity with the 
individual institutions being examined. 

How to Use the Report 
The format for this report was kept 

as simple as possible to facilitate its 
use. The major portion of the report 
presents all data submitted by all re- 
spondents, a slight deviation from the 
last edition. 

One of our goals was to provide re- 
liable information in a way that is 
more easily accessed. We therefore 
"cleaned" each data field item for 
each type of institution in each region. 
We accomplished this by calculating 
the average for that group for each 
data field, identifying a range of plus/ 

Pete van der Have is director of facilities 
maintenance and support services at the Uni- 
versity of Utah, Salt Lake City, Utah. He is a 
member of APPA's Information Services 
Committee, which developed and produced 
the Comparative Costs and Staffing Report. 
His last article for Facilities Manager, which 
appeared in the Spring 1988 issue, was on the 
APPA/NACUBO /Coopers & Lybrand 
CRDM research study. 
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minus one standard deviation, and 
then recalculating the average for that 

range. This process purges 
the responses at the extreme ends of 
the response spectrum for that one 
field. It should therefore provide an 
acceptable arithmetic mean for that 
one data field, based on the institutions 
that provided data for that field. This 
process required more than 15,000 in- 
dividual calculations using more than 
100 subroutines. 

The report is divided into nine sep- 
arate sections. The contents page of 
each section lists the specific reports 
contained therein. Following is a brief 
description of each section. 

Summary Charts and Graphs/Sta- 
tistical Reductions. 

This indudes representations of 
data, in table format, for each Carne- 
gie classification of institution, and by 
region, following the purification pro- 
cess described above. The section be- 
gins with a two-page summary of the 
averages across the six main APPA re- 
gions, followed by two pages for each 
region; the first page pertains to gen- 
eral cost and staffing data, and the 
second page relates to energy. 

Graphic representations of the cost- 
per-square-foot figures are provided 
following each regional summary. We 
have grouped these graphs for each 
Carnegie classification both nationally 
and by APPA region: Central, Eastern, 
Midwest, Pacific Coast, Rocky Moun- 
tain, and Southeast. We hope that in 
assembling the information in this 
way we have provided a more useful 
tool. 
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A caveat is appropriate here. Care 
must be exercised in using the sum- 
mary data derived through this pro- 
cess. One cannot simply refer to the 
tables identifying the "average" 
charges for research institutions in the 
Rocky Mountain region, for example, 
and take all the data fields to build a 
"model" institution. The reason is es- 
pecially apparent in the energy fields. 
Not all institutions buy coal, and oil, 
and natural gas, and transportation 
gas, and other resources. Usually it is 
a mix of only one or two of those re- 
sources. The averages shown are 
based on all responses provided for 
that field by all respondents in that 
grouping. 

For example, if only one respondent 
in a region/classification reported us- 
ing a substantial amount of purchased 
steam for heating, the mean for that 
field would be relatively high. Yet, its 
coal consumption would be low or 
nonexistent, although the average coal 
consumption for all others in the same 
group who responded might be high. 
Thus, applying both of those figures to 
a model would be unrealistic. This 
consideration is much less critical in 
the categories for salaries or costs per 
square foot, since the majority of the 
respondents had a figure for most of 
those data fields. 

Summary of Cost Data by FTE En- 
rollment. 

These charts summarize some basic 
costs for each Carnegie classification, 
across all regions, public and non- 
public combined, by five ranges of 
student full-time equivalent enroll- 
ment: 0-1,999, 2,000-4,999, 5,000- 
11,999, 12,000-19,999, and 20,000 
and higher. 

Index of Reporting Institutions. 
This includes an alphabetical listing 

of the reporting institutions (with FTE 
and GSF), institutions by state or 
country, and public and non-public in- 
stitutions by region. Some raw data is 
included in each. 

Profiles of Reporting Institutions. 
Costs Per Gross Square Foot. 
Wages and Union Affiliations. 
Electrical, Natural Gas, Coal, and 
Other Fuel Costs. 
Oil, Water, and Sewer Costs. 

These sections include complete 
listings of all data provided by all re- 
spondents. These listings should help 
the reader analyze information ap- 
pearing throughout the report. Be- 
cause of the sheer volume of data pro- 
vided, a number of individual listings 
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had to be prepared. We printed all the 
information in the same direction, so 
that the reader would not have to turn 
the book back and forth. 

Tables 2 through 6 provide informa- 
tion grouped by region first, with 
subordinate groupings by Carnegie 
classification. No calculations are per- 
formed on any of the data in these ta- 
bles. In each of these tables, Table x-A 
provides data relating to public insti- 
tutions, and Table x-B provides data 
relating to non-public institutions. 

Appendix. 
This simply provides the original 

survey instrument and the instruction 
booklet that were sent to all potential 
respondents. 

In spite of the tremendous amount 
of data within the pages of this report, 
we feel the format of the presentation 
lends itself to ease of reading and in- 
terpretation. We hope that the reader 
finds the information useful. Although 
we strongly discourage using any of 
this information to show that "we're 
better than the next school," we ex- 
pect that in certain cases the report 
may help to identify areas where an 
organization could become more effec- 
tive and efficient in its operations. 

How to Order 
All respondents to the survey re- 

ceived a complimentary copy of the 
1989-90 Comparative Costs and Staffing 
Report. Copies of the report cost $35 
each for APPA member institutions, 
$90 for all others. Floppy diskettes of 
the raw data, which are not intended 
to be purchased separately from the 
printed report, are available in 
Data Ease or ASCII format. The cost is 
$20 each for APPA members, $40 for 
all others. The total order should in- 
clude $8 for shipping and handling. 

All orders, including check or pur- 
chase order, should be sent to APPA 
Publications, P.O. Box 753, Waldorf, 
MD 20604. Telephone orders will not 
be accepted. 

Dexter Makes Donation 
The Dexter Corporation Foundation 

has donated $5,000 for support of 
APPA's Higher Education Facilities 
Trust. Dexter Water Management Sys- 
tems Division provides chemicals, 
equipment, and services to assure op- 
timum equipment performance. The 
company has been an APPA Subscrib- 
ing Member since 1985. 

Executive Development 
Institute Slated for April 

APPA's Executive Development In- 
stitute, held April 28 through May 3, 
now in its fourth year of existence. 
This highly successful program 
teaches a select group of facilities ad- 
ministrators to master management 
skills. The institute is held each year 
at the University of Notre Dame. 

The institute is designed for experi- 
enced senior facilities managers. The 
successful applicant should be a direc- 
tor or equivalent, have at least five 
years of experience in the area of 
physical plant administration, have a 
degree or equivalent education experi- 
ence, and should be committed to uti- 
lize the knowledge gained from the 
program for enhancing the physical 
plant organization. 

Instructors for the institute are fac- 
ulty members of the university's Col- 
lege of Business Administration. These 
educators and participants work to- 
gether to apply textbook theories of 
accounting, organizational behavior, 
marketing, leadership, and strategic 
planning to real-life facilities manage- 
ment issues. 

The curriculum includes sessions in 
accounting and finance, creativity and 
innovation in organization, decision 
making, leadership and motivation, 
marketing of services, organizational 
culture, and strategic planning. 

Anyone interested in this program 
must apply to attend. Only thirty-five 
people are accepted for one institute. 

Applications must be completed and 
returned to APPA by January 31, 
1991. All applications received by the 
deadline are reviewed by the Educa- 
tional Programs Committee. The 
thirty-five individuals selected will be 
notified by the first week in March. 

Each APPA region is sponsoring a 
matching funds scholarship to the in- 
stitute. The scholarship is for $1,000- 
$500 from the region and $500 from 
APPA-applicable toward the reg- 
istration fee. Each participating region 
will select one recipient per institute. 

For more information, contact 
APPA, 1446 Duke Street, Alexandria, 
Virginia 22314-3492; 703/684-1446; 
fax 703/549-2772. 

Manville Trust May 
Cease Operations 

Kurt Shaffir, executive director of 
the Manville Property Damage Settle- 
ment Trust, announced that the trust 
will probably suspend operations in 
October 1992. At a briefing cospon- 
sored by APPA and the National 
Association of College and University 
Business Officers, Shaffir said that 
once the trust receives about $300 
million in payments from Manville 
Corporation insurers over a three- or 
four-year period, it will not receive ad- 
ditional funds until the personal in- 
jury trust has discharged all of its ob- 
ligations. 

Information Request 
APPA's information services de- 

partment is looking for information 
on four-day work weeks. Any one 
who has established such a program 
or who has looked into starting one, 
please contact Maxine Mauldin, In- 
formation Services Manager, APPA, 
1446 Duke Street, Alexandria, Vir- 
ginia 22314-3492; or call the in- 
formation services hotline 703/684- 
4338; fax 703/549-2772. 

Facilities Manager (ISSN 0882-7249) is published guar erly (Winter, Spring, Summer, 
Fall) by the Association of Physical Plant Administrators of Universities and Colleges, 1446 

Duke Street, Alexandria, Virginia 22314-3492. Editorial contributions are welcome and should 
be sent to this address. 

Of APPA's annual membership dues, $30 pays for the subscription to Facilities Manager 
and APPA Newsletter. Additional annual subscriptions for both periodicals cost $40 ($50 for 
non U.S. addresses). For information on rates and deadlines for display and classified 
advertising, telephone 703/684-1446. 

Copyright 1991 by the Association of Physical Plant Administrators of Universities and 
Colleges. Contents may not be reprinted or reproduced in any form without written 
permission. The opinions expressed are those of the authors and do not necessarily reflect the 
views of APPA. Editorial mention of companies or products is for informational purposes 
only and should not be construed as an endorsement, actual or implied, by the Association. 

POSTMASTER: Send address changes to FACILITIES MANAGER, 1446 Duke Street, 
Alexandria, VA 22314-3492. 

1990-91 APPA Executive Committee 
President, William D. Middleton 

University of Virginia 
President-Elect, Joe J. Estill 

Texas A&M University 
Immediate Past President, Jack Hug 

University of California /San Diego 
Secretary, Howard A. Wells Jr. 

Oregon State University 
Treasurer, William E. McDonald 

North Carolina Central University 
Board Representative, Peter P. Dufour 

University of Maine/Orono 
Executive Vice President (ex-officio) 

Walter A. Schaw, CAE 

Editor. Steve Glazner 

Assistant Editor. Stephanie Gretchen 

Advertising: Diana L Tringali 

Subscriptions: Toya Banks 

Design/Art Direction: Sans Serif Graphics 

Typography: Applied Graphics Technology 

Printing: liundley Lithograph, Inc. 

Editorial Office: 703/684-1446 

Fax: 703/549-2772 

Bitnet APPA 0 BITNIC. BITNET 



WI NTER 7997 FACILITIES MANAGER 5 

From the President- 
Looking to the Futur 

by Joe J. Estill 
Texas A&M University 
College Station, Texas 

The office of APPA President- 
Elect has to be one of the great- 
est positions there is to hold in 

this organization. My wife Phyllis and 
I have been fortunate enough to make 
at least a portion of five of the re- 
gional meetings. We visited the Pacific 
Coast, Rocky Mountain, Central, Mid- 
west, and part of the Southeastern re- 
gion meetings. Even though each of 
these meetings were different, there 
was a common thread through each of 
them. 

I was impressed by the quality of 
the presentations made and the indi- 
cation of interest expressed by all the 
attendees. Some presentations spoke 
to the concerns of the region, others 
were on national issues. I was also im- 
pressed by the open communication 
and the willingness of individual 
members to share problems and solu- 
tions they have encountered in their 
school's activities. There was an air of 
pride and professionalism that made 
me feel not only proud to be a mem- 
ber of APPA, but humbled to be cho- 
sen as a part of its leadership. 

We made many new friends at these 
meetings and look forward to return 
visits next year. I also want to express 
our appreciation and that of APPA for 
the courtesies and friendship extended 
to us at all of the meetings. I only 
hope we can make the Eastern Region 
meeting next year. 

The office of President-Elect has a 
basic responsibility to develop an op- 
erating plan for the next year. This 
planning process includes the four 
vice presidents and their areas of 

Elect: 
e 

responsibility. This year we are trying 
to flesh out the long-range plan that 
has been developed over the past two 
years, and which was approved by 
the full Board of Directors at its meet- 
ing in Ottawa, Canada. In order to do 
this, President Bill Middleton has ex- 
panded the Planning Committee to 
include a broad background of leader- 
ship in APPA-private and state insti- 
tutions, large and small institutions, 
and representatives from all the re- 
gions. 

The document from which we are 
working is entitled "Toward the 
Twenty-First Century." This long- 
range plan for APPA was developed 
by the Planning Committee last year 
through a comprehensive member 
opinion survey and a three-day 
Higher Education Facilities Trust focus 
group planning meeting. 

An analysis of the survey results 
was prepared by Sean Rush of Coo- 
pers & Lybrand. The full board then 
developed an outline, which was com- 
pleted in a three-day planning meet- 
ing. Those participating in this meet- 
ing covered a broad range of 
individuals that were associated with 
higher education in facilities manage- 
ment, university administration, board 
of trustee oversight for education, and 
other individuals that deal with our 
institutions but are outside the actual 
administration. 

This plan is one of the most com- 
prehensive and far reaching that I 
have seen in my years with APPA. I 
would urge each of you to review and 
study the issues and goals that were 
established. Do this with an open 
mind and the understanding that we 
all operate a service organization and 
are judged by how those around us 
perceive our work. 

Perceptions are difficult to change. 
They are generally not altered over- 
night or without excellent communi- 
cation. APPA strives to enhance the 
professional standing of its members 
through education programs, publica- 
tions, interaction with other associa- 
tions in higher education, and a com- 
mitment to recognize achievements of 
its members. 

I received excellent feedback from 
the regions in response to the long- 
range plan. I enjoyed the free and 

open discussion that many of us were 
able to have, and I especially appreci- 
ated the time taken by the regional 
boards to respond directly to the long- 
range plan. This will certainly help me 
establish priorities for next year. 

I look forward with anticipation to 
serving you during the remainder of 
this year and throughout next year. 
Please remember that APPA is made 
up of a diverse group with common 
goals. You, the membership, are the 
most important part in the determina- 
tion of the direction that this organiza- 
tion will move. I would encourage 
you once again to study the long- 
range plan, develop in your mind 
what is most important, and then con- 
tact me with your comments or sug- 
gestions. 

Thank you for the opportunity you 
have provided me with to be a part of 
the leadership of this organization. 
APPA is truly a group of professional 
facilities managers. 

GUM Begins FM 
Certificate Program 

George Washington University will 
begin a certificate program in facility 
management in February 1991. The 
program will be held in the Washing- 
ton, D.C. metro area. The program is 
designed for professionals by profes- 
sionals. It will consist of ten courses, 
seven of which are mandatory. The 
inaugural classes will be prerequisite 
courses: Principles of Facility Manage- 
ment, Facilities Planning and Design, 
and Facilities Operations and Mainte- 
nance. The program is applicable for 
those in private or public sector who 
wish to upgrade their skills and for ar- 
chitects, engineers or administrative 
managers who want to become facility 
managers. For more information, con- 
tact Frances Lumbard, Center for Ca- 
reer Education and Workshops, 202/ 
994-7036. 

Harris Receives AIPE 
Fellow Award 

Vander E. Harris, director of physi- 
cal plant at Morgan State University 
(MD), received the 1990 American In- 
stitute of Plant Engineers Fellow 
Award for contributions to the engi- 
neering profession and the association. 
Harris has worked at Morgan State 
since October 1989 and has worked in 
plant engineering positions for several 
colleges and universities since 1960. 
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Eastern Region Meet 
by Carol Trexler 
Rutgers University 
New Brunswick, New Jersey 

From the opening dinner at 
Rosecliff Mansion to the final speaker 
at the closing breakfast, the 40th An- 
nual ERAPPA Conference held in 
Newport, Rhode Island, was flawless. 
More than 400 members and guests 
representing 100 ERAPPA institutions 
attended the four-day conference 
hosted by the Southern New England 
Chapter. 

Highlights included the installation 
of the new board members and the in- 
stitution of membership dues. At a 
banquet reception, Immediate Past 
ERAPPA President, Donald Hedrick 
of Allegany Community College 
(MD), turned the gavel over to the 
new President, Norman H. Bedell of 
Pennsylvania State University. Wil- 

ing Highlights 
Liam Middleton, APPA president, was 
the keynote speaker. 

At the business meeting, a proposal 
was approved to charge an annual 
membership fee of $20, which will be 
collected by the APPA national office. 
The new dues structure will generate 
additional funds and more evenly dis- 
tribute the financial burden of sup- 
porting regional activities by shifting 
the burden to the membership at 
large. 

In addition to presenting new ad- 
ministrators and procedures in 
ERAPPA operations, the annual meet- 
ing provided members with an oppor- 
tunity to examine specific issues com- 
mon to all institutions, and exchange 
ideas and information to assist each 
other in dealing with the ever chang- 
ing roles of their individual depart- 
ments. Some of the most popular edu- 
cation panels induded recycling, 

Editor's Note 
This issue of Facilities Manager marks the beginning of a new year, Vol- 
ume 7, and several changes that are designed to make the magazine 
more valuable to our readers. First, we are proud to announce that the 

magazine is now being printed on recycled paper. We have been searching 
for a quality paper that is comparable in price to our previous stock, and we 
are happy to have found it. 

Next, the Winter issue, which is always published in January, is now the 
first issue of the year; previously, it was published as number 4. Thus, there 
were only three issues-Spring, Summer, and Fall-published in 1990 of 
Volume 6. This minor change in no way affects the number of issues you re- 
ceive as part of your membership or subscription. 

A more noticeable change in the magazine is that we have dropped the 
APPA Update section and incorporated those columns and news items into 
the regular magazine format. You will find that a new column called APPA 
News begins each issue of Facilities Manager. This will indude announce- 
ments of new APPA publications and educational programs, updates from 
the APPA Board of Directors, and news on activities of importance to campus 
facilities managers. 

The Environment is a column by Stephanie Gretchen that appears 
monthly in the magazine and APPA Newsletter. You will continue to find the 
latest information on recent or upcoming federal legislation and regulations 
and other related topics. Job Corner and Coming Events can now be found in 
the back of the magazine. We hope that these changes make Facilities Man- 
ager a better and more useful publication. 

Finally, I am pleased to introduce a new column to the magazine. Focus on 
Management columnist Sig Ginsburg will offer his views on a variety of top- 
ics committed to the best use of your human and dollar resources. Ginsburg 
works at Barnard College and Fordham University, and he still finds time to 
write for Business Officer, American School and University, and, now, Facilities 
Manager. We're glad to have him with us. 

I hope you enjoy Focus on Management, as well as all the other changes 
we've made to your magazine. Please let us know if you have any sugges- 
tions or comments; we would appreciate hearing from you. 

-Steve Glazner 
Editor 

facilities management issues for the 
1990s, and what your boss can do to 
help optimize your job. 

The scholarship winners for the Jan- 
uary Institute are as follows: Diane 
Jankowski, Pennsylvania State Uni- 
versity; Susan Bennett, University of 
New Hampshire; and Bill Suter, 
George Washington University (DC). 

De,i11(»11111. 

Desmond Martin Dies 
Desmond D. Martin, well known to 

APPA members as a faculty member 
at APPA's Institute for Facilities Man- 
agement, died of a heart attack No- 
vember 16. Martin taught the Princi- 
ples of Supervision and Motivation 
class in the current Institute program, 
as well as several other management 
courses at the Institute since 1973. 
Des served as the director of the Uni- 
versity of Cincinnati Executive Pro- 
gram and a professor of management 
at the university. 

He has published a number of 
books and articles on management, in- 
cluding What Every Engineer Should 
Know About Human Resources Manage- 
ment and his most recent book, Man- 
agement of Professionals (both coau- 
thored with Richard L. Shell). He also 
authored a chapter in APPA's Facili- 
ties Management: A Manual for Plant 
Administration, second edition. 

Has your institution or department 
received special recognition, or have you 
undertaken new or innovative projects? 
If so, please send them to us for possible 
inclusion in the newsletter or magazine. 
Send all items to Stephanie Gretchen, 
APPA, 1446 Duke Street, Alexandria, 
VA 22314-3492; 703/684-1446, fax 703/ 
549-2772. 
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EPA has found that small busi- 
nesses and local governments need 
additional time to comply with Subti- 
tle I of the Resource Conservation and 
Recovery Act (RCRA). According to 
EPA, in an effort to balance the need 
of underground storage tank operators 
and users and to ensure the financial 
capability for responding to leaks, the 

The 
Environment 

Stephanie Gretchen 

Vent pipe' 

Delivery hose 

Product dispensers 
Product delivery line 

agency has extended the deadlines for 
compliance with this standard. EPA 
has revised its original deadlines of 
April 26, 1990 and October 26, 1990. 
Petroleum marketers owning up to 
100 tanks, local governments, and any 
non-marketers with a net worth of less 
than $20 million now have new com- 
pliance dates. Marketers with 13 to 99 
tanks need to comply by April 26, 
1991. Marketers with 1 to 12 tanks (or 
less than 100 at one facility) and non- 
marketers reporting less than $20 mil- 
lion need to comply by October 26, 
1991. For more information, contact 
your state government or call the 
RCRA/Superfund Hotline, 800/424- 
9346; in Washington, D.C. the num- 
ber is 202/382-3000. 

Government Institutes, Inc. has a 
number of environmental resource 
books available. They include the Di- 
rectory of Environmental Information 
Sources, Book of Lists for Regulated Haz- 
ardous Substances, EPA Headquarters 

Stephanie Gretchen is the assistant editor of 
Facilities Manager and APPA's communica- 
tions manager. 

Line leak 
detectors 

Telephone Directory, EPA Organiza- 
tional and Functions Manual, Environ- 
mental Engineering Dictionary, Environ- 
mental Regulatory Glossary, and the 
1990-1991 Environmental Telephone Di- 
rectory. For more information, contact 
Government Institutes, Inc., 966 
Hungerford Drive, #24, Rockville, MD 
20850; 301/251-9250. 

The University of Kansas is offering 
environmental training in a number of 
areas from January through June 1991. 
Hazardous waste, indoor air quality, 
and industrial hygiene are some of the 
topics covered. For more information, 
contact the University of Kansas, Divi- 
sion of Continuing Education, 6600 
College Boulevard, Suite 315, Over- 
land Park, KS 66211; 913/491-0221. 

EPA released new guidelines Sep- 
tember 7, 1990, encouraging building 
owners to curb "unnecessary" asbestos 
removal by establishing operations and 
maintenance programs for asbestos- 
containing materials. William K. 
Reilly, EPA administrator, said, "Mil- 
lions of dollars have been wasted on 
unnecessary asbestos removal opera- 
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tions." According to EPA, this guide's 
focus is to help people realize in-place 
asbestos management can still protect 
public health, reduce costs, and guard 
against liability, especially since im- 
proper removals could be quite dan- 
gerous. For more information or a 
copy of the guide, contact EPA's Toxic 
Substance Control Act (TSCA) 
Hotline, 202/554-0404, or your re- 
gional EPA office. 

EPA has made changes to the gen- 
eral pretreatment regulations (55 FR 
30082) that affect both publicly 
owned treatment works and industrial 
users of POTWs July 24, 1990. Users 
must now submit a one-time notifica- 
tion of hazardous wastes discharged 
into sewers. According to EPA, any 
discharge to the sewer of more than 
15 kilograms per calendar month of 
RCRA hazardous waste, or a dis- 
charge of any quantity of an acutely 
hazardous waste identified in 40 CFR 
261.30 (d) and 261.33 (e), should be 
reported once. 

A discharge of 15 kilograms or less 
of a RCRA hazardous waste during a 
calendar month need not be reported, 
except for the acutely hazardous 
wastes identified in 40 CFR 261.30 (d) 
and 261.33 (e), according to EPA. For 
more information, contact your local 
sewerage authority. Questions on 
whether your waste is hazardous 
should be directed to the EPA's RCRA 
Hotline, 800/424-9346. 

Who's Who in America is requesting 
biographical information for a new 
reference book, Who's Who in Environ- 
mental and Energy Management. Any- 
one interested in submitting his or her 
name should contact Marquis Who's 
Who, 3002 Glenview Road, Wilmette, 
IL 60091; 800/621-9669, in Illinois 
708/441-2387. 

Programs in Environmental Hazard 
Management (PEHM), a division of 
University of California/Berkeley Ex- 
tension, is offering continuing educa- 
tion and training under EPA's AHERA 
regulations. Course topics include as- 
bestos identification, regulation, and 
management, and lead-based paint. 
These courses will take place in sev- 
eral California towns throughout the 
spring. For more information, contact 
Programs in Environmental Hazard 
Management, UC Berkeley Extension, 
2223 Fulton Street, Berkeley, CA 
94720; 415/643-7143. 
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EMPLOYEE ASSISTANCE 
PROGRAMS 

his new column seeks to pro- 
vide you with information, 
ideas, insights, encouragement, 

and stimulation to learn more so that 
you will improve your management 
knowledge and skills and thus become 
a more effective facilities management 
professional. I'll cover current topics, 
some that are just beginning to 
emerge as important ones, and some 
continuing problems and issues in 
management. 

In roughly 1,000 words all I can 
hope to do in a column is provide you 
with some kernels of management 
philosophy, techniques, and tools for 
you to build on and modify so that 
they can be useful to you. My goal is 
that you will find the time spent read- 
ing, and more important, thinking, ex- 
panding, and acting on what I've writ- 
ten, as well worth your effort. That 
said, let's now talk about employee 
assistance programs. 

The physical plant administrator of- 
ten has under his or her supervision 
one of the largest groups of non- 
unionized and/or unionized employ- 
ees in the institution. A major current 
issue, and one that will increase in im- 
portance in the future, is the need for 
various employee assistance pro- 
grams. Of course, compensation, 
wages/salary, and basic employee 
benefits such as health/life/disability 
insurance and pensions (these are 
usually called fringe benefits, but since 
they generally constitute 30 to 40 per- 
cent of payroll costs, they're certainly 
not a "fringe") will continue to be a 
major concern, along with job respon- 
sibilities and working conditions, for 
physical plant employees. 

But in recent years, individual em- 
ployees, unions, and employers have 
found employee assistance programs 
(known as EAPs) to be of growing in- 
terest and importance. Many orga- 
nizations, as well as a number of 
unions, now offer them to their em- 
ployees. 

Employee assistance programs be- 

Sig Ginsburg is vice president for finance and 
administration at Barnard College, and lec- 
turer in management systems at Fordham 
University, both in New York City. He is a 
frequent author whose articles have appeared 
in Business Officer and American School 
and University, among other magazines. 

ocus on 
Management 

Sigmund G. Ginsburg 

gan slowly in the 1940s as a result of 
efforts in both the private and public 
sectors to deal with on-the-job prob- 
lems and absenteeism caused by alco- 
holism. In the 1960s, 1970s, and 
1980s, human resources professionals 
and top management also recognized 
the economic as well as humanitarian 
benefits to be achieved in offering ap- 
proaches to drug abuse problems and 
psychological/emotional stresses and 
illnesses. Financial and legal counsel- 
ing are sometimes offered through an 
EAP. 

One recent study estimated that ap- 
proximately 60 to 70 percent of all 
employers with 3,000 or more em- 
ployees offer some type of EAR while 
the percentage for smaller firms is 
much less. Assistance is provided to 
workers in more than 12,000 compa- 
nies, and it is estimated that there are 
10,000 to 12,000 counselors and oth- 
ers providing services to employees. 
This includes a good number of em- 
ployees who, without the availability 
of these programs, would not other- 
wise have sought help. 

Although originally there was con- 
cern that organizations should stay 
away from dealing with personal mat- 
ters, all indicators-the impact on the 
company, the attainment of its objec- 
tives, productivity, the safety of the af- 
fected employee as well as other em- 
ployees, absenteeism, accident and 
health claims, and satisfactory job per- 
formance-point to the need to con- 
sider the value of EAPs. 

Alcoholism is estimated to affect 
about 6 to 7 percent of all workers in 
the United States and costs about $10 
billion a year in lost work time, de- 
creased productivity, sick pay, and 
absenteeism. Insurance, wage losses, 
medical expenses, and property dam- 
ages add another $3 billion to $3.5 bil- 
lion. The losses from drug abuse are 
in the same range and also involve 
losses due to theft. 

In addition to substance abuse is- 
sues, attention is also being paid em- 

ployees' personal crises that may sig- 
nificantly affect his or her work. The 
crisis may involve marital, family, per- 
sonal relationships, financial, medical, 
or legal matters. Either separate from 
or as part of the personal crisis area, 
there is also the small percentage of 
employees who have severe emotional 
problems requiring professional help. 
The "growth" area for EAPs appears 
to be in the personal crisis/emotional 
areas as members of an organization 
at all levels (including facilities man- 
agers, directors, vice presidents, and 
presidents) face the stresses of the job 
as well as those off the job. 

Basically an EAP seeks to: 1) iden- 
tify employees who might be eligible 
or benefit from the program, 2) deter- 
mine appropriate assistance alterna- 
tives, and 3) relate employee assis- 
tance to work performance. 

When EAPs work well, they are of 
great benefit to the organization and 
the individuals who participate. When 
they are not well thought out and well 
run they can be an utter disaster for 
the organizations and individuals they 
seek to help, and an expensive waste 
of money. To work well, the organiza- 
tion's commitment to the program 
must be strong, clear, and well com- 
municated (a high percentage of refer- 
rals come from participating employ- 
ees themselves). Although most 
administrators are not equipped to di- 
agnose emotional or physical prob- 
lems professionally, they can note de- 
clining work performance, lateness, 
absenteeism, changes in personality, 
appearance, and mood, and thus can 
suggest that an employee visit an EAP 
for assistance. Organizations can offer 
a variety of approaches, from qualified 
individual counselors on staff to com- 
munity agencies and specialists. Some 
EAPs are offered through local hospi- 
tals or health maintenance organiza- 
tions. 

Confidentiality is a major concern 
for individuals and their organizations 
and is necessary for program success. 
Some employers require the individual 
to complete the steps required by an 
EAP after going through the program; 
if an individual's performance doesn't 
improve the job could be terminated. 
Thus, an employee who might come 
to the realization that help is needed 
might be concerned about the cost- 
both monetarily and, even more im- 
portant, in terms of confidentiality. 

Anonymity may offer more poten- 
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tial for a successful EAP than con- 
fidentiality-for example, a 24-hour 
telephone hotline staffed by profes- 
sionals who can evaluate and refer 
callers to appropriate agencies, or a 
circulated list of agencies and individ- 
uals, with addresses and telephone 
numbers that employees might wish 
to contact for various needs. Of 
course, any organization listing these 
contacts ought to assure itself that 

those listed are highly qualified (and 
that the costs are reasonable). 

As facilities managers lace the bur- 
den of increasing demands in the face 
of a recession and declining budgets 
in terms of real dollars-as well as the 
need to attract and retain well quali- 
fied employees-attention to those 
problems dealt with by EAPs is well 
worth the effort. The formerly good 
employees, those with high potential 

who gradually or quickly have become 
an unsatisfactory employee, can often 
be returned to their previous satisfac- 
tory performance if provided with a 
quality program. In providing the as- 
sistance, either directly or by referral, 
the organization, and at times the su- 
pervisor who counseled the employee 
to seek assistance, can often earn the 
employee's gratitude and an increased 
measure of dedication and support. 

REQUIRED 

READING 

FOR THIS YEAR'S 

CURRICULUM... 

APPA member Nonmember 
$25.00 $35.00 

Shipping/Handling: All U.S. orders add 
$8, all international orders add 20% of 
subtotal ($10 minimum s/h charge). 

All orders must be accompanied by a 
check or an institutional purchase order. 
All international orders must be prepaid 
in U.S. funds. Allow 3-4 weeks for 
delivery. 

Send orders to: 
APPA Publications, Dept CS 
P.O. Box 753 
Waldorf, MD 20604 

ATIA. 
Association of Physical Plant 
Administrators of Universities 
and Colleges 

Set of 5 Volumes: $350 
Each: $85 

Why re-invent the 
wheel when it's 
already been done 
for you! 

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 
critical to the care, maintenance, repair, 
and renovation of the university. 

These complete contracts are now 
available in a spiral bound format for 
adaptation and use by the Physical' 
Plants of other colleges and universities. 

Available both individually or as a set: 

Grounds Services Contracts (includes Excavating, Mowing, Trash 
Disposal, Dining Hall Garbage Disposal, and Moving Services) 
Equipment Maintenance Contracts (includes Elevator 
Maintenance, Elevator Inspection, Furnace and Boiler 
Maintenance, HVAC&R Maintenance, Mechanical Services, and 
Electrical Services) 
Building Services Contracts (includes Custodial Services, Pest 
Control, Carpet Cleaning, and Window Cleaning) 
Construction Services Contracts (includes Concrete, Masonry, 
Carpentry, Drywall, Ceiling Tile, and Floor Tile) 
Materials Procurement Contracts (includes General Building 
Materials & Hardware, Plumbing & Heating, Electrical, Ready- 
Mix Concrete, Crushed Stone, and Masonry Supplies) 

These contract documents are complete! They include the technical 
specifications, terms and conditions, contractor qualifications, 
personnel requirements, quality of materials, and standards of 
workmanship as required for each contract. 

FOR ADDITIONAL INFORMATION OR TO ORDER : 

Physical Plant Publications, 64 Maintenance Bldg., 
Virginia Tech, Blacksburg, VA 24061 

(703)231-7536 
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The University of Virginia re- 
cently spent $30,000 to dispose 
of a five-gallon container of 

hazardous waste. "At $6,000 per gal- 
lon, that's pretty expensive," said 
Ralph 0. Allen, director of environ- 
mental health and safety at the uni- 
versity. While the high price tag is not 
a typical fee, it does represent the ex- 
pensive process of determining what 
was in the container so that it could 
be dealt with safely. This example il- 
lustrates the challenge of managing 
hazardous wastes at our colleges and 
universities. 

Hazardous wastes generated by 
campus research labs, art classes, 
maintenance departments, and other 
sources are a growing problem. For 
example, between 1984 and 1986 the 
hazardous waste accumulated at the 
University of Wisconsin rose from 
36,000 kilograms (kg) annually to 
105,000 kg, said Peter Reinhardt, di- 
rector of chemical safety at the univer- 
sity. 

Many other schools report similar 
increases over the last few years. In 
many instances the increased volume 
is the result of deaning out dangerous 
chemicals that have been sitting on 
the shelves for decades, rather than a 
rise in the production of hazardous 
wastes. In addition, the costs of dis- 
posing of those wastes is skyrocket- 
ing. According to Anthony 
Wilbraham, acting director of hazard- 
ous waste management at Southern Il- 
linois University, the cost of getting 
rid of hazardous wastes has increased 
from $20 per 55-gallon drum in 1977 
to hundreds of dollars today. 

Even though hazardous wastes gen- 
erated by the nation's campuses ac- 
count for less than 1 percent of the 
240 million metric tons generated na- 
tionwide, it is important to human 
and environmental health that these 
dangerous materials be dealt with 
safely. 

April Moore is a freelance writer and editor 
based in Silver Spring, Maryland. She wrote 
about the 1990 Award for Excellence winners 
in the Fall 1990 Facilities Manager. 

111E CAMPUS 

ENVIRONMENTAL CRISIS; 

Pad 4 -The Hazardous 
Waste Challnge by April Moore 

Flammable liquids are 
transported by tanker 
to a disposal facility 
where they are utilized 
as fuels. 
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The Law 
Most colleges and universities are 

now included in the Resource Con- 
servation and Recovery Act (RCRA) 
thanks to the Hazardous and Solid 
Waste Amendments (HSWA) that 
went into effect in 1986. The amend- 
ments added small quantity genera- 
tors (100-1,000 kg per month) of haz- 
ardous waste to the large generators 
already covered by RCRA. 

The amendments established rules 
for small quantity generators to follow 
in accumulating, storing, and dispos- 
ing of hazardous wastes. A waste is 
hazardous, according to law, if it is re- 
active, ignitable, corrosive, toxic, or if 
it is one of the wastes listed in the 
Code of Federal Regulations. A few 
common campus-generated hazardous 
wastes include solvents, acids, pesti- 
cides, and metals. There are hundreds 
more. 

The law also phases out land-based 
disposal for hazardous wastes. Be- 
cause of the danger of toxins in soil 

2 

and groundwater, the law stipulates 
moving toward recycling and incinera- 
tion as the main ways to deal with 
hazardous wastes. 

In addition to the particular aspects 
of HSWA, right-to-know laws should 
also be kept in mind by anyone ad- 
ministering a campus hazardous waste 
management program. There are two 
types of right-to-know laws: those that 
protect employees and those that pro- 
tect the community. Right-to-know 
rules can be confusing colleges and 
universities located in states that do 
not have Occupational Safety and 
Health Administration (OSHA)-ap- 
proved plans are subject to federal 
laws. Those educational institutions in 
states with an OSHA-approved plan 
are regulated by the state, not by the 
federal government. 

RCRA establishes "cradle-to-grave" 
responsibility for small quantity gen- 
erators. In other words, the campus 
generating the waste is responsible for 
its safe handling-from storage and 
packaging to transportation and even- 
tual disposal. Even if an outside firm 
is hired to transport and dispose of the 
waste, the campus that generated the 
waste is legally responsible if those 
processes are not conducted according 
to Environmental Protection Agency 
regulations. 

Of course, most campus adminis- 
trators want to handle their hazardous 
wastes safely, and they want to com- 
ply with the law. "But it can be very 
difficult," according to Peter Ash- 
brook, head of hazardous waste man- 
agement for the University of Illinois. 
He points to the large number of dif- 
ferent hazardous wastes, many of 
them in very small quantities, gener- 
ated by a college or university. His in- 
stitution, for example, disposed of 
more than 2,500 different hazardous 
wastes during the 1989-90 academic 
year, mostly in very small amounts. 
"The nature of the wastes, combined 
with rising disposal costs, pose serious 
problems for colleges and universi- 
ties," said Ashbrook. 

Other aspects of hazardous waste 
management that can pose problems 
are the storage and transporting of 
wastes. An enormous organizational 
effort is required to track the waste 
from its arrival on the campus in its 
original form through its use, its stor- 
age as waste, packaging and transport- 
ing, and safe disposal. 

While hazardous waste manage- 
ment is often difficult, some institu- 
tions have developed ways to deal 
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with the waste legally, safely, and rel- 
atively economically. 

Waste Minimization 
The less hazardous waste there is to 

deal with, the better. To counter the 
difficulty of dealing with an institu- 
tion's hazardous wastes as well as the 
rising costs of getting rid of it, many 
institutions have found ways to reduce 
the volume of waste they generate. 

Recycling is one of the most effec- 
tive ways to lower the quantity of haz- 
ardous waste. Fortunately, one 
school's waste may be another school 
or company's raw material. By partici- 
pating in a regional waste exchange, 
campuses can get rid of much of their 
unwanted chemical stocks. The non- 
profit, usually state-supported orga- 
nizations established in each region of 
the country act as information clear- 
inghouses and marketing facilitators 
for waste materials. For example, a 
campus with materials to dispose of 
can advertise through the exchange. 
"During our first year using the ser- 
vice," said Steven Galitzer, university 
industrial hygienist at Kansas State 
University, "we saved more than 
$27,000 in transportation and disposal 
costs alone." 

Recycling can also be done within 
the campus. The University of Wis- 
consin, for example, operates an inter- 
nal waste exchange. The university's 
safety department maintains a central 
stockroom of unwanted chemicals. Ev- 
ery quarter the department circulates a 
newsletter to the entire campus listing 
available chemicals. The program 
saves the university close to $40,000 
annually in purchasing costs, accord- 
ing to Peter Reinhardt. 

To further reduce the volume of 
hazardous wastes, some campuses are 
ordering fewer new materials that will 
be dealt with later as hazardous waste. 
The University of Virginia has insti- 
tuted a computerized system that al- 
lows for centralized ordering of chem- 
icals. "The system allows us to check 
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current stocks throughout the univer- 
sity before ordering new materials," 
according to Ralph Allen. "This way 
we can save money both in purchas- 
ing and in disposal. We use what we 
get, and we can keep better track of 
what we have." 

Science departments, among the 
major hazardous waste generators on 

most campuses, can minimize waste 
production by using smaller quantities 
of material in their experiments. For 
example, Dr. Dana Mayo, a chemistry 
professor at Bowdoin College in 
Maine, has shifted to "microscale" ex- 
periments in the lab. This means he 
uses only one to ten milligrams of 
each substance in his experiments 
rather than the fifty to 100 tradition- 
ally used. This practice cuts costs both 
in ordering new chemicals as well as 
in disposal. Another way to cut the 
production of classroom hazardous 
waste is to use computer simulation of 
chemical processes wherever appropri- 
ate. 

Another way to reduce hazardous 
waste is to treat some hazardous sub- 
stances in ways that render them re- 
usable or no longer hazardous. In fact, 
it is often cheaper to distill and reuse 

University of Virginia's Office of Environmental Health and Sciences must sort 
through and identify each container of waste and make determinations on how it 
can be "lab packed," based upon EPA, DOT, and disposal company criteria. 

than to dispose and buy anew. "We 
save $60,000 annually just through 
the frequent distillation of two chemi- 
cals," said Ed Bogard, physical plant 
director of the University of Nebraska 
Medical Center. 

Some schools use distilled solvents 
for class experiments, as thinners and 
degreasers in maintenance operations, 
and even as fuel. Some campus pho- 
tography labs recover silver and sell it 
back to the manufacturer. Mercury 
and certain other metals can also be 
recovered. Hazardous substances such 
as corrosives can be made nonhazard- 
ous by neutralizing them. They can 
then be safely disposed of by pouring 
them down the drain. "We save about 
$12,000 a year by treating hazardous 
wastes," according to John DeLaHunt, 
environmental health and safety co- 
ordinator for The Colorado College. 
"And most treatments are simple and 
involve the use of inexpensive chemi- 
cals and glassware," he said. 

From the Cradle ... 
Campuses vary in their adminis- 

trative authority over hazardous 
waste. At some schools hazardous 
waste management is the responsibil- 
ity of the physical plant department. 
At other schools, a separate environ- 
mental health and safety department 
oversees hazardous waste manage- 
ment for all academic departments 
and for the physical plant as well. 
"Whoever is in charge of the pro- 
gram," said DeLaHunt, "should have 
a chemistry background." An under- 
standing of the various chemicals he 
or she is working with, including 
knowledge of what to do in case of a 
spill or other accident, is essential to 
safe hazardous waste management, 
DeLaHunt believes. 

Some schools, like the University of 
Maryland, deal with the complexities 
of hazardous waste management by 
hiring outside experts. "We work with 
a contractor who does all the identifi- 
cation and packaging of wastes for 
disposal," said Michael Broumberg, 
hazardous waste operations manager 
in the University of Maryland's De- 
partment of Environmental Safety. 
"The contractor then subcontracts for 
the removal of the waste from the 
campus and its incineration or dis- 
posal." The price tag to the university? 
A whopping $950,000 for the 1990-91 
academic year, Broumberg estimated. 

The Colorado College, a small 
school in Colorado Springs, takes a 
different approach. DeLaHunt main- 
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Environmental Health and Safety Coordinator John DeLaHunt, The Colorado 
College, working in the laboratory, treating chemical waste. 

tains that wastes can be handled suc- 
cessfully in-house. He recommends 
that small schools hire an environ- 
mental health and safety coordinator 
to manage all handling of hazardous 
waste. "Beware of outside contrac- 
tors," he warned. "They have a vested 
interest in making you think you can- 
not handle the situation yourself. They 
will tell you the regulations are chang- 
ing so rapidly and that compliance is 
so difficult that you will end up pay- 
ing big fines if you don't hire an out- 
sider to do the work for you." Accord- 
ing to DeLaHunt, hiring an energetic 
professional with a chemistry back- 
ground to handle all campus environ- 
mental health and safety concerns is 
the most cost-effective approach for 
small schools. 

DeLaHunt estimated that The Colo- 
rado College spends only about 
$5,000 per year to handle its hazard- 
ous wastes. Even though his institu- 
tion is a small one, DeLaHunt believes 
the figure could easily reach $30,000 if 
the school relied on an outside con- 
tractor for most of the work. 

Many schools are not equipped to 
handle all aspects of hazardous waste 
management themselves, yet they 
cannot afford to hire an outside con- 
tractor to run the whole program. "It 
can be very helpful, especially for 
small schools, to network," said Brent 

Douglass, director of operations and 
physical plant at Randolph-Macon 
College in Virginia. "Small schools 
have similar problems when it comes 
to hazardous waste management, and 
they can help each other by sharing 
ideas. They can also cooperate," he 
said. A group of small schools in the 
same area, for example, could save 
money by hiring the same waste dis- 
posal company and then establishing 
the same pick-up schedule. 

"Don't forget that free help is avail- 
able," said Jolanda Janczewski, presi- 
dent of Consolidated Safety Services, 
Inc. in Virginia. "Regional EPA offices 
can supply much of the information 
campus administrators need, and all at 
no charge." 

Regardless of who handles hazard- 
ous waste on the campus, storage is 
an important concern. Those materials 
being stored for use, not as waste, 
should be carefully monitored. Ideally, 
they should be stored in a central lo- 
cation for use by all departments and 
for convenient safety monitoring. Ma- 
terials that remain unused for years 
should be eliminated since some 
chemicals' deterioration over time can 
be dangerous. Chemicals that can re- 
act with each other should be stored 
far apart. 

Once hazardous materials are desig- 
nated as waste, they must be stored 

according to RCRA specifications. 
Some campuses, to save money, may 
want to accumulate wastes longer 
than RCRA allows. New Mexico State 
University, for example, applied for 
and received a permit from EPA to 
store wastes longer than the allotted 
time. This way the university saves 
shipping fees that average $3,000- 
$5,000 per shipment. This fee is 
charged every time a pick-up is made, 
in addition to the charge per item, and 
is made regardless of the amount of 
waste carried. Consequently, storing 
the waste longer means fewer pick- 
ups and less money spent in transport 
fees. 

... To the Grave 
Every school must make arrange- 

ments for the safe removal and dis- 
posal of those hazardous wastes that 
cannot be dealt with in some other 
way. Most hazardous wastes must be 
carefully packaged into 55-gallon 
drums that contain filler that is de- 
signed to absorb liquid should any of 
the "lab packs" inside the drum break 
or leak. These drums are then carried 
by EPA-licensed transporters to pri- 
vately owned disposal sites, such as 
incinerators authorized to burn par- 
ticular hazardous materials. Offsite 
transportation-i.e., from the campus 
to disposal site-is regulated by the 
U.S. Department of Transportation as 
well as by EPA. 

Most schools hire a professional 
hazardous waste management com- 
pany to take the wastes away and dis- 
pose of them safely. "Use caution in 
choosing a waste disposal company," 
said Jim Wickoff, physical plant direc- 
tor at Northern Montana College. 
"Since the institution is legally respon- 
sible for the waste, even after it leaves 
the campus in someone else's truck, it 
is imperative that the company be re- 
liable," he said. Wickoff recommends 
that before hiring a disposal firm, the 
institution carefully check references. 
The best references will be those from 
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other colleges and universities. 
Some other questions to consider in 

hiring a firm to remove and safely dis- 
pose of hazardous wastes are offered 
by author John Lucks, in an October 
1989 Cleaning Management magazine 
article. 

Make sure the firm has the correct 
permits necessary for handling all of 
your specific wastes. Most states have 
permit requirements in addition to 
EPA's permitting process. Make sure 
too that the firm has an EPA identifi- 
cation number. Obtain these permits 
and ID numbers for your records. 

Find out if the company has a fi- 
nal permit or is still in the application 
process. 

Have any state or federal regula- 
tory agencies taken action against the 
company regarding permits or ap- 
provals? 

Has any action been taken against 
the firm by citizens or other non-gov- 
ernment groups? 

Does the company have adequate 
insurance and finances to cover dam- 
ages and clean-up of any accidents, 
including possible legal proceedings? 

What is the quality of the compa- 
ny's personnel? Do they have suffi- 
cient training and experience to han- 
dle materials safely and to respond 
effectively in an emergency? 

Some disposal firms are reluctant to 
deal with campus wastes because the 
small amounts and their varied nature 
makes paperwork and handling cum- 
bersome. Some schools find they must 
hire more than one disposal firm be- 
cause some firms refuse to take certain 
types of hazardous wastes. 

Because of the complexity of getting 
the waste removed and disposed of 
properly, the University of Minnesota 
introduced the Minnesota Chemical 
Waste Assistance Project. Offered by 
the university's Twin Cities campus, 
the service includes pick-up of haz- 
ardous wastes and their safe disposal. 
"We make pick-ups on a regular or 
as-needed basis," said Gene 

Loading refuse into incinerator hopper. 

Christenson, chemical waste supervi- 
sor at the university's department of 
environmental health and safety. For 
example, regular hazardous waste 
pick-ups are made to the Twin Cities, 
Duluth, and other university branches 
and research stations around the state. 
"Other schools call us when they need 
a pick-up, and we sponsor an annual 
Chemical Safety Day," he said. "This 
is the day every year when we pick 
up hazardous wastes from small col- 
leges, junior colleges, and high 
schools all over Minnesota." The 
waste pick-up is done by a trained, 
EPA-registered driver with an EPA- 
authorized truck. At each pick-up site 
the driver makes sure all hazardous 
wastes being picked up are packaged 
properly. 

Christenson's department provides 
each participating institution with a 
guidebook that describes the proper 
segregation of hazardous wastes and 
their appropriate packaging. Also in- 
cluded in the guidebook is safety in- 
formation for use in handling the 
wastes as well as emergency response 
guidelines. The department of envi- 
ronmental health and safety also helps 
participating schools by taking care of 
their required record keeping. 

The institutions are charged on a 
fee for service basis. "Our budget for 
the entire program," according to 
Christenson, "is $68,000 annually. 
This is far cheaper per school than it 
would be if each school handled its 
own hazardous waste disposal." The 
University of Minnesota minimizes 
waste and saves a little money by re- 

using the wastes collected through the 
program wherever possible. "About 
25 to 30 percent of the wastes col- 
lected can be reused," Christenson 
said. 

Another disposal option is to build 
an incinerator. This option is available 
only to a few schools because of the 
high costs involved and the time re- 
quired to go through the EPA permit- 
ting process. A few large quantity gen- 
erating schools, however, have found 
it cost-effective to build an incinerator 
where they can dispose of the rela- 
tively high volume of wastes gener- 
ated by their institution. 

Establishing a Campus Hazardous 
Waste Management Program 

"The key to an effective hazardous 
waste management program is educa- 
tion," according to William Plaskett, 
physical plant director at Marietta Col- 
lege in Ohio. All those on the campus 
who handle hazardous materials-fac- 
ulty, students, and physical plant 
staff-need a thorough education in 
hazardous materials management. In 
addition to using the materials safely, 
users must know how to handle them 
so that the minimum amount of haz- 
ardous waste is created. Knowledge of 
how to identify and store the hazard- 
ous waste that is inevitably created is 
also essential. 

Faculty members must keep careful 
track of their stock of chemicals, label- 
ing each according to contents and 
date. They are also responsible for 
educating their students about the im- 
portance of carefully identifying and 
monitoring hazardous wastes. Stu- 
dents who work with these chemicals 
also need to know that labeling of all 
substances used and created in the lab 
is absolutely necessary and that 
wastes should not be mixed. Disposal 
costs can increase by factors of ten to 
100 for unknown or complex mixtures, 
warned Allen of the University of Vir- 
ginia. 

Physical plant personnel need to 
know, for their own safety and that of 
others, how to handle hazardous 
wastes. They should receive right-to- 
know training and should have a 
thorough understanding of safe han- 
dling methods, including emergency 
response. 

Physical plant staff can also be in- 
structed in waste minimization tech- 
niques such as switching from oil- 
based to water-based paints and using 
recovered solvents rather than new 
ones wherever possible. 
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When those who are dealing with 
hazardous wastes are educated, an ef- 
fective campuswide hazardous waste 
management plan can be put into 
place. "When we implemented a com- 
prehensive hazardous waste manage- 
ment plan at The Colorado College," 
said DeLaHunt, "we involved all who 
would be affected. We met with heads 
of the chemistry, geology, and art de- 
partments to explain what was needed 
to comply with EPA regulations and 
to get their ideas for the best ways to 
create a successful hazardous waste 
management program." DeLaHunt 
then took the ideas from those with 
whom he had consulted, and drafted 
a plan for tracking and handling the 
materials. The plan was again re- 
viewed by those who would be af- 
fected. It was then modified and ap- 
proved by the college president. "The 
cooperation from everyone involved 
has been tremendous," stated 
DeLaHunt. "By showing people that 
we were interested in their input from 
the beginning we fostered an atmo- 
sphere of support and trust. Depart- 
ments on our campus are happy to do 
their part to comply with the law, and 
they fully understand what is in- 
volved, thanks to our efforts to work 
together to create a viable program." 

Resources 
The following resources may be 

helpful to those involved in a campus 
hazardous waste management pro- 
gram. 

Regulatory Compliance for Facilities 
Managers, a 74-page book published 
by APPA, is a quick reference guide to 
the current legislation affecting higher 
education. Topics discussed include 
hazardous and solid waste, dean air, 
water quality, underground storage 
tanks, toxic substances, right-to-know 
laws, and medical waste. The cost is 
$22 for APPA member institutions, 
$30 for nonmembers. See next item 
for ordering information. 

APPA has also published a com- 
panion book, Case Studies in Environ- 
mental Health and Safety, which ex- 
plores how sixteen colleges and 
universities are facing the challenges 
of current health and safety regula- 
tions. Included are chapters on hiring 
a safety officer at a small college, re- 
ducing the volume of hazardous 
waste, treating "sick" buildings, de- 
signing a campus recycling program, 
monitoring asbestos abatement, and 
other topics. This 106-page book costs 
$25 for APPA members, $35 for non- 
members; there is a charge of $8 for 
shipping and handling of the total 
APPA order. Both Regulatory Compli- 
ance and Case Studies are available 
from APPA Publications, P.O. Box 
753, Waldorf, MD 20604. 

:17"--46.-- 

Green drums of bulk waste from physical plant operations are just a part of the average of 

1,000 containers of waste collected each month at the University of Virginia. 

"The Environmental Manager's 
Compliance Advisor" is a biweekly 
newsletter that provides details on 
RCRA and its amendments as well as 
on other federal environmental laws. 
It includes information about how to 
comply, and each issue contains a 
summary of pertinent information 
from the Federal Register. The news- 
letter is available for $228 per year 
from: Business and Legal Reports, 64 
Wall Street, Madison, CT 06443; or 
call 800/727-5257. 

"The Hazardous Waste Comput- 
erized System" is a software program 
designed to help set up a hazardous 
waste management program at a col- 
lege, university, or research institu- 
tion. Written by the University of Wis- 
consin's Safety Department director 
David Drummond, the program is 
available from the National Safety 
Council. Members of the Campus 
Safety Association may obtain the 
program for $360. For nonmembers 
the fee is $450. For more information, 
contact Steve Jackson at the National 
Safety Council, 312/527-4800 ext. 
6222. 

Campus hazardous waste man- 
agement officials from many institu- 
tions meet together annually to ex- 
change information and share ideas. 
To fmd out how you can participate in 
next year's meeting of this informal 
group, contact Peter Reinhardt, direc- 
tor of chemical safety at the University 
of Wisconsin, 608/262-8769. 

Waste Disposal in Academic Insti- 
tutions is a 200-page book containing 
information on federal regulations, 
identification of unknown wastes, 
methods for treatment and handling, 
and more. The book is available for 
$55 plus 8 percent shipping and han- 
dling from: Lewis Publishers, 121 
South Main Street, Chelsea, MI 
48118. For more information, call 
800/272-7737. 
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The adequacy of funding for fa- 
cilities is one of the seven major 
issues facing the facilities man- 

agement profession as identified in 
APPA's Long-Range Plan. APPA's 
Educational Programs Committee has 
met this important issue head-on with 
the new Institute for Facilities Finance 
in Higher Education, which was of- 
fered for the first time in Washington, 
D.C. on November 4-6, 1990. "The 
institute provided a comprehensive 
program of topics that explored every 
aspect of the financial needs facing the 
facilities profession," said APPA Presi- 
dent William D. Middleton, assistant 
vice president for physical plant at the 
University of Virginia. "[It also] pre- 
sented a variety of models and strate- 
gies for successfully resolving these fi- 
nancial needs." 

The institute received excellent re- 
views from the wide variety of partici- 
pants, which included facilities man- 
agers, business officers, vice pres- 
idents, treasurers, and trustees. 

History 
APPA developed this institute to 

help its members better handle the fi- 

Stephanie Gretchen is assistant editor of Fa- 
cilities Manager and APPA's communication 
manager. 

ATTAINING FACILMES. 
EQUILIBRIthin: 
TIN Insti for 
Facilities Finance by Stephanie Gretchen 

nancial responsibilities tied to working 
with the largest financial asset and 
capital investment an institution has- 
its facilities. Facilities management is 
and will continue to be a key issue in 
higher education because of its finan- 
cial implications. To be competitive in 
the 1990s, APPA members must be 
prepared to address the financial is- 
sues and surrounding needs of higher 
education facilities. 

"I went [to the institute] because I'm 
dealing with a capital renewal backlog 
here and looking at bad financial 
times ahead," said Vernie Coston, as- 
sistant vice president of facilities 
maintenance and operations, Rutgers 
University. "I need all the information 
and ammunition I can get to deal with 
my trustees. I picked up some ideas, 
especially from the case studies, on 
how other people deal with their capi- 
tal needs." 

James Yamane, principal systems 
analyst in the facilities services depart- 
ment at Colorado State University, 
said, "[The] basic reason for coming 
[to the institute] was to be able to 
identify new sources of internal fund- 
ing. We recognize that taxpayers are at 
the end of their ropes, so we have to 
make some dynamic choices internal 
to the institution. I came to learn and 
understand new ways of approaching 
funding." 

One of the institute faculty mem- 
bers, Dave Cyganowski of the invest- 
ment firm First Boston , said, "I think 
one of the hidden truths of the 1980s 
is the unfunded depredation and 
plant needs, which will be the number 
one obstacle for colleges and universi- 
ties. There needs to be, because of the 
magnitude [of the situation], a closer 
linkage between facilities, financial, 
and endowment development people. 
The 1990s will represent a decade of 
scarce and diminishing resources so 
that these three areas need to work 
arm-in-arm or else face tremendous 
problems. The institute forum facili- 
tates that kind of dialogue." 

The Curriculum 
The institute began with an ac- 

counting refresher course that covered 
types of costs, work order systems, 
operating ratios, and budget develop- 
ment. 

Sean Rush, partner and director of 
the national higher education consult- 
ing service, Coopers & Lybrand, 
started the second day with a look at 
facilities finance from the past through 
the future. Rush stressed the impor- 
tance of recognizing facilities as a cap- 
ital asset. "Facilities ... [are the] single 
largest group of assets on an institu- 
tion's balance sheet." 

Many attendees found the idea of 
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utilizing facilities as a capital asset an 
excellent new way to tackle their fi- 
nancial problems. 

Rush compared the priority placed 
on the management of endowments 
and the priority placed on the condi- 
tion of facilities. He introduced the 
concept of facilities equilibrium and 
explained that while the endowment 
asset for higher education institutions 
in the United States is approximately 
$75 billion, the replacement value na- 
tionwide of campus facilities is more 
than $300 billion. Yet, endowment as- 
sets are managed more carefully than 
facilities assets. Rush also covered fa- 
cilities audits and financial planning. 

"The concept of physical facilities as 
an asset and managing it as money is 
excellent. The [institute] explained 
[this concept] in a way I can get a hold 
of. It has been very informative," said 
Larry Kramka, director of physical 
plant at the Illinois College of Optom- 
etry. "I came here because our institu- 
tion is on an austerity budget for the 
first time in ten years. Our business 
officers are coming up with no inno- 
vative ideas to deal with this problem. 
I'm trying to help." 

Duncan Watt, vice president of facil- 
ities at the University of Regina said, 
"1 think everything [at the institute] is 
very relevant. [Canadian institutions] 
have the exact same issues as U.S. in- 
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stitutions. Having colleagues here who 
are not in physical plant is helpful be- 
cause it gets people not really in phys- 
ical plant thinking about facilities as 
an asset, as money." 

Speaker Clint Hewitt, associate vice 
president for physical planning at the 
University of Minnesota, discussed 
capital facilities planning, construction 
factors, prioritization, and space utili- 
zation. 

Later that afternoon, cost/benefit 
analysis, lease-buy backs, utilities pay 
backs, and real estate management 
were discussed in a session on require- 
ments and options for capital im- 
provement. Sallie Mae and First Bos- 
ton representatives presented various 
funding options and discussed new 
trends in facilities finance. 

Ventie Coston of Rutgers University 
said, "[The institute] was good. For a 
physical plant-type person it gave a 
good overview of different ways to get 
financing for capital renewal and de- 
ferred maintenance." 

Another attendee sited the most 
beneficial information as the depreda- 
tion methodology and how various 
organizations were actually using this 
to deal with deferred maintenance. 

At the institute banquet keynote 
presentation, Art Hauptman, consul- 
tant to the American Council on Edu- 
cation and author of The College Tu- 

ition Spiral, gave a sobering look at 
the future of higher education. 

A panel discussion on the third day 
of the institute included Bill Middle- 
ton, University of Virginia, who talked 
about contracting for services and how 
to assess whether and when it is ap- 
propriate to contract out for services. 
During the same panel, Brenda 
Albright, deputy executive director of 
the Tennessee Higher Education Com- 
mission, explained that state's priority 
of renovating its campus buildings in- 
stead of constructing new facilities. 
Other topics included in the panel dis- 
cussion were policy making, budget 
reduction, charging for academic 
space, and state policy limitations. 

In an effort to help solve some of 
these problems, a session on funding 
sources and a panel on successful 
strategies in utilizing facilities as a cap- 
ital asset were held. In the case stud- 
ies panel session, Jon Gullette pro- 
vided an example of Vanderbilt 
University's money-saving boiler plant 
expansion project. 

Terry Armstrong, director of fi- 
nance/management of The Sidwell 
Friends School, said; 'This is a very 
important topic, especially for a small- 
er institution. We can't put our money 
and resources into programs the way 
Vanderbilt can, but we can modify the 
ideas to our limited resources. It's very 



18 WINTER 1991 FACILITIES MANAGER 

'The concept of physical 
facilities as an asset and 
managing it as money 

is excellent. The institute 
explained this concept in 

a way I can get a hold of." 

interesting to see what other schools 
are doing. 

"Even on our campus," Armstrong 
continued, "physical plant is the larg- 
est single asset we have, and it tends 
not to get funded. [Facilities finance] is 
beginning to be a hot topic again. It's 
a lot harder to get money, but it's got 
to come from somewhere. [The insti- 
tute] has given me some interesting 
approaches to this problem." 

Walter Camp, assistant director of 
plant services at Case Western Reserve 
University, said, "I enjoyed [the insti- 
tute] quite a bit. I learned a heck of a 
lot. A lot of specifics about what oth- 
ers are doing about deferred mainte- 
nance was very helpful; we can bring 
this information to our board and offi- 
cers and say, 'Here's what someone 
else is doing, and here are the benefits 
and costs.' 

"The case histories were excellent. 
It was nice to hear how these people 
did it and convinced their people. It 
helped me realize how to get this 
done on my campus." 

The Reaction 
"I came with high expectations, and 

I have not been disappointed. I'm the 
financial manager of physical plant, 
and this conference has reinforced my 
beliefs. Now, my biggest challenge 
will be to change other people's mind 
sets. These problems are nationwide. 

This conference has given me ideas on 
ways we can solve these problems," 
said Lois Eagleton, fiscal manager, 
physical plant, University of Oregon. 

Matthew Hurteau, director of finan- 
cial affairs at Mater Dei College said, 
"There's such a diversity of people 
here, and there is something for ev- 
eryone [in the sessions]. I wear lots of 
hats because I work at a small college. 
[In coming to this] I can communicate 
and help implement the ideas learned 
here. I realize the seriousness of facili- 
ties deteriorization. They've talked 
about competition for pieces of [the fi- 
nancial] pie-facilities, faculty, devel- 
opment, librarians, computers. I can 
be the communication link between 
them all." 

Camp said, "It was good to have a 
mix of physical plant people and busi- 
ness officers. It was good to gather to- 
gether all of these people, including 
the people who have the capability to 
make some of these decisions. It was 
great to have a trustee there. We 
should try to get more board members 
to attend." 

Faculty 
Albright said, "The institute com- 

bines presentations of the most up-to- 
date information about facilities fi- 
nance with an array of solutions to 
current issues facing decision makers. 
Participants may choose the practical 

and proven successes or new untried 
strategies. 

"The institute is important because 
it emphasized the whole of facilities in 
both the educational and the financ- 
ing process," said Albright. "I'm im- 
pressed with the interaction between 
participants and faculty-the diverse 
viewpoints of business officers, facili- 
ties managers, policy makers, and how 
those viewpoints come to a consensus 
on major policy areas." 

Jon Gullette, associate vice chancel- 
lor for operations at Vanderbilt Uni- 
versity, said, "The Institute for Facili- 
ties Finance provides plant managers, 
business officers, and other higher 
education people with a common 
framework of knowledge to better un- 
derstand how to effectively act as 
stewards of our physical assets." 

Conclusion 
"My experience has been that any- 

thing APPA has done in the past 
twenty years has been worthwhile. 
I've never wasted time or money [on 
an APPA event/product]," said 
Kramka. 

Walter Schaw, APPA executive vice 
president, said, "In three intensive but 
highly stimulating days, I believe we 
did what we set out to do. That is best 
expressed, however, by the attendees. 
In my mind, APPA has again offered 
leadership in an area of significance to 
the future outcome of facilities in 
higher education." 

Ken L. McMillan, vice chairman, 
University of Regina Board of Gover- 
nors, said, "The board member or 
trustee must, in order to provide re- 
sponsive stewardship, have a clear 
picture of the academic and facility as- 
sets of the university community 
served. The APPA Institute for Facili- 
ties Finance in Higher Education has 
provided an outstanding vehide to en- 
hance that picture. Plans should be 
implemented to present a similar if not 
identical institute to the trustee group. 
APPA has provided a great service on 
a sensitive subject, in a well planned 
and presented forum." 

The institute was developed in co- 
operation with the National Associa- 
tion of College and University Busi- 
ness Officers and four of its 
committees, which were involved in 
the review process before the program 
was finalized. The institute is another 
example of APPA's commitment to 
working in coordination with other 
higher education associations on is- 
sues of common concern. 
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Energy management gained 
prominence in the 1970s as a re- 
sult of the oil crisis. Those who 

took the time and effort to review 
their usage were able to minimize 
waste and in many cases achieve con- 
siderable success in saving money. 

With few exceptions, one could say 
that the era of the quick fix and retro- 
fit is over. However, with energy sta- 
bility again affected by world events, 
there are still savings to be achieved 
by incorporating careful and inexpen- 
sive design features into new capital 
projects. 

Griffith University's Energy Man- 
agement Program, which began with 
the quick fix and retrofit, has extended 
into the design of new projects. The 
results have been worthwhile in terms 
of cost savings. The university's initia- 
tives have also been rewarded by hav- 
ing twice been awarded the National 
Energy Management Award, Austra- 
lia's highest award for energy man- 
agement. 

This case study outlines initial and 
ongoing work in energy management 
throughout existing campus buildings 
and in the design of new projects. 

Sam Ragusa is manager, facilities division, of 
Griffith University, Brisbane, Queensland, 
Australia. This article is taken from a paper 
presented in April 1990 at the Australian In- 
stitute of Energy Conference in Brisbane. 

DESIGNING 
ENERGY 
*ward Wising 
Techniques 

FOR 
MANAGEMBill 

Establishment and Development of 
the University 

Griffith University is located in Bris- 
bane, Australia and enjoys a subtropi- 
cal climate with a daily average of 
10°C (50°F). Winter minimum tem- 
peratures are rarely below 8°C 
(46.4°F), while summer maximums 
reach about 34°C (93.2°F). 

The university was created in 1971 
and began teaching in 1975 with an 
initial enrollment of 425 students. The 
university was the second university 
in its region and is now one of five in 
the State of Queensland. There are ap- 
proximately fifty institutions of higher 
education in Australia, ranging from 
diploma-awarding colleges to research 
universities. 

The university currently has a full- 
time equivalent enrollment of 8,650 
students which is expected to grow to 
10,200 students by 1992 and 15,000 
students by the end of the century. 
Enrollment growth is supported by an 
ongoing program of capital works. 
The many schools within the aca- 
demic divisions of the university in- 
clude humanities, modern asian stud- 
ies, international business relations, 
microelectronic engineering, Austra- 
lian environmental studies, applied 
behavioral science, and nursing 
among others. 

The university is a modern complex 
of buildings set in a eucalyptus forest 
of some 600 acres. Planning of the 
university strives to minimize the 

by Sam Ragusa 

length of service runs of major utili- 
ties. The buildings are aligned to the 
university grid with their long axes 
along the east-west grid and with 
minimum fenestration to eastern and 
western facades. Generous overhangs 
are provided to all north-facing win- 
dows to prevent the intrusion of the 
winter sun. (In the southern hemi- 
sphere, winter sun is in the north.) 
Roofing is pitched, white, metal deck- 
ing, and building structures are white 
or off -white concrete or concrete ma- 
sonry. Both the campus as a whole 
and several individual buildings have 
won architectural, engineering, and 
landscaping awards for their design. 

The Early Days 
The 1975 annual energy budget had 

been set late in 1974 at $30,000. In 
April 1975, the university received its 
first monthly account after the com- 
mencement of teaching. That bill was 
just over $10,000. There was a suspi- 
cion that something was not quite 
right, but in those days, money was 
not a problem so the university paid 
the account and increased the annual 
budget. 

However, it became apparent from 
some preliminary investigations that 
the library, which comprised 35 per- 
cent of building area, was using 76 
percent of the energy. Further investi- 
gation revealed that the library air 
conditioning ran twenty-four hours a 
day, seven days a week. 
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the needs of libraries, see "The Library 
Environment and the Preservation of 
Library Materials" in the Fall 1990 Fa- 
cilities Manager.] 

Remarkable savings were made 
simply by programming the library air 
conditioning off between 11:00 p.m. 
and 7:00 a.m.; when the librarian was 
informed of the cost savings twelve 
months later, he could only agree that 
it had been a reasonable action. 

The university finished the year 
with an $83,000 expenditure on en- 
ergy. 

By 1979, the university's building 
area had doubled, but its energy con- 
sumption had tripled. It was apparent 
that energy costs were growing out of 
control. To complicate matters, the 
supply authority then increased en- 
ergy tariffs by a hefty 18 percent. 

The university was therefore moved 
to embrace energy management for 
the usual commercial reasons-to 
save money! 

The Library-Our First Quick Fix 
Universities are traditionally conser- 

vative while at the same time at the 
leading edge of innovation and 
change. In order to convince the insti- 
tution of the value of energy manage- 
ment, it was first necessary to point to 
achieved results. Energy management 
therefore began as an unofficial func- 
tion of the facilities division. 

The most obvious place to make 
savings was in the largest consumer, 
where small percentage savings 
amount to large dollar amounts. So 
we started with the library again-our 
energy hog! 

Every university can lay claim to an 
energy hog-often the library or re- 
search laboratory-an energy con- 
sumer that stands out above the rest. 

When completed, the building had 
a lighting system comprising a two-di- 
rectional grid in all areas other than 
bookstacks. Single 40-watt tubes were 
placed along each side of a 1,200 mm 
square. 

It became the perfectly symmetrical 

TABLE 1 

LIBRARY BUILDING, LIFE CYCLE COSTS OF EXTRA LIGHTING 

$ (1989) 

Initial Capital Cost of Extra Lighting 650.000 
Initial Capital Cost of Extra Air Conditioning Capacity 200.000 
Maintenance and Retubing 100,000 
Energy 2,400,000 

Total Cost Penalty $3,350.000 

ceiling with no shadows anywhere. 
The lighting level, however, just hap- 
pened to be 1,200 lux in reading areas, 
corridors, offices, lobbies; everywhere 
except the bookstacks, where it was 
600 lux because the lighting was only 
unidirectional, consisting of end-to- 
end 40-watt fittings. 

The Australian Standard, AS 1680 
Lighting Levels and the Visual Envi- 
ronment, suggests that lighting levels 
of 400 to 600 lux are adequate for 
reading areas and states that 50 lux is 
reasonable for bookstacks. 

It was clear that savings could be 
achieved by reductions of the lighting 
levels. The easiest solution was simply 
to convert the two-way grid to a uni- 
directional grid, a solution that would 
not detract from the ceiling's aesthet- 
ics, and would provide even illumina- 
tion at the workplace. 

When the library was built in 1974, 
illumination had been provided by 
some 6,500 40-watt fluorescent tubes. 
The building has a usable floor area of 
4,250 sqare meters and at that time 
comprised 1,000 square meters of 
reading area, 1,250 square meters of 
bookstacks, and 2,000 square meters 
of general offices, which has since 
been reduced by the expansion of the 
bookstacks. 

Energy consumption was cut from 
1,815,600 kWh in 1975 to 1,176,240 
kWh in 1980, a reduction of 35 per- 
cent. The energy cost for the building 
fell by 30 percent over the same pe- 
riod. 

The simple, quick-fix solution was 
to unplug 2,000 light fittings from the 
wiring loom. The light fittings are still 

in the ceiling, since to remove them 
would have incurred storage costs. 
The cost of implementation was 
$1,000. Savings in the first year 
amounted to almost $24,000. 

We have calculated that the savings 
for this building alone amounted to 
$460,000 between 1980 and 1989. 
And the savings keep accruing! 

It is important to note the effect of 
lighting on the air conditioning 
system. When the building was con- 
structed, lighting contributed almost 
50 percent of the air conditioning 
load. Even now it constitutes 35 per- 
cent of the load. In 1980, the reduc- 
tion in air conditioning energy costs 
was $4,600; at today's rates the sav- 
ings are approximately $10,000. 

The effect of the lighting goes even 
further: air conditioning heaters have 
never operated. When lighting pro- 
vides 225 kW of heating to the space 
there is no need for heating. 

If one considers the life cycle of this 
situation the impact is even more dra- 
matic. Table 1 shows the cost over the 
building life of fifty years, for example. 
The building is bulk-relamped on a 
three-year cycle. The cost penalty is 
$3,350,000 in 1989 dollars. 

Energy Management Policy 
Armed with the results of the initial 

work it was reasonably easy to con- 
vince the vice-chancellor, the universi- 
ty's chief executive officer, of the value 
of energy management. 

As a result, the university soon 
adopted a formal policy for energy 
management, established an energy 
management committee, and allocated 
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responsibilities for this work to an en- 
ergy manager. 

Early in 1981, the following policy 
statement was issued: "Griffith Uni- 
versity has adopted an Energy Man- 
agement Policy which actively seeks 
to reduce the consumption of energy 
on site so that University funds can be 
directed to the primary functions of 
teaching and research consistent with 
the development of the University. 

"The objectives of the University 
are to minimize waste and to improve 
the energy efficiency of use, function 
or program. 

"The methods which will be 
adopted to achieve these objectives 
will be determined within the finan- 
cial limitations of the University and 
with regard to the likely savings to be 
achieved." 

The committee reports directly to 
the vice-chancellor and has represen- 
tatives of the university's major con- 
sumers (the library, science-based 
schools, housing) as well as a repre- 
sentative from the supply authority. 

Energy Management Action 
The university's official sanction 

work began auditing energy consump- 
tion with a view to continuing the 
work of minimizing energy waste, pri- 
marily through quick-fix and retrofit 
solutions. A central control and moni- 
toring system had been installed in 
1978 mainly as a monitoring device 
for the central chiller plant, which 
supplies chilled water for air con- 
ditioning via underground pipes to 
eleven major buildings. No local air 
conditioning chillers are installed in 
buildings. 

All buildings had been separately 
metered. Energy is purchased centrally 
at high voltage on a maximum de- 
mand tariff. Because of the demand 
tariff, where energy is charged at 
3.55c/kWh and maximum demand at 
$18.05/kW (1989 rates), it makes the 
most sense to tackle the peak demand 
problem by load shedding or redistri- 
bution of demand. This form of ap- 
proach was adopted. 

To maximize the impact, it was 
again decided to target the largest con- 
sumers where small percentage sav- 
ings yield large absolute savings. 

Below are examples of the principal 
work undertaken since 1981. All fig- 
ures are in 1989 cost levels. 

1. CCMS Load Shedding. The univer- 
sity had a ready-made tool in its cen- 
tral control and monitoring system 
that had been expanded to cover all 
buildings on campus. It was and is 
still capable of switching equipment 
on and off according to time programs 
and to shed load on a predetermined 
rotating pattern when preset limits of 
maximum demand were reached. In 
1983, a number of transducers to 
measure instantaneous demand at the 
main substation were installed, as well 
as some software modifications on the 
CPU. A satellite computer was also 
added to record data onto hard disk 
for twelve months. 

Load shedding of approximately 
130 kW of air conditioning heating, 
hot water heating, and other small 
loads was achieved immediately re- 
sulting in demand savings of $15,000. 
The initial cost was $40,000, but this 
enabled further load shedding initia- 
tives. 

2. Hot Water Heating. Hot water 
heating is decentralized with each 
building having its own electric hot 
water heating system of multiple 
Rheem units. Heating had been de- 
signed for continuous rating. In two 
science buildings, hot water storage 
capacity was increased from 4x250 li- 
ter tanks each with 3x3.6 kW ele- 
ments to 10x317 liter tanks each with 
only 1x3.6 kW elements. 

The capacity to deliver hot water 
was increased for a slight reduction in 
connected load. More importantly, 
heating could be switched off at times 
of peak demand. Demand savings 
amount to approximately $10,000. The 
cost of implementation was $6,000. 

Similar work was carried out in the 
university's student housing, where 
700 residents live in a combination of 

flats and serviced rooms. In this in- 
stance, 126 kW of hot water heating 
can be shed with potential annual sav- 
ings of $30,000. The cost of imple- 
mentation was $10,000. 

3. Water Distillation. The science- 
based schools each produced distilled 
water within laboratories using de- 
mineralized water as the input. Eleven 
stills contributed a total of 21.5 kW to 
maximum demand. These have pro- 
gressively been replaced with reverse 
osmosis units in each laboratory, with 
payback being less than two years. 

4. Low Load Chiller. Until 1982 the 
university's smallest refrigeration 
chiller was of 150 Tons(R) capacity. 
Centrifugal chillers are extremely inef- 
ficient at low load and severe mainte- 
nance problems can occur. A low load 
chiller of 50 Tons(R) was installed to 
provide for low load conditions par- 
ticularly in winter and overnight in 
summer. It has been calculated that 
annual savings amount to approxi- 
mately $15,000. The initial cost was 
$30,000. 

5. Lecture Theatre Movement Detec- 
tors. Staff and students are notorious 
for not switching off lights and air 
conditioning when leaving large lec- 
ture theatres. Movement detectors 
now switch off services in spaces that 
are unoccupied for more than four 
minutes. Payback periods range be- 
tween four months and fifteen 
months. 

6. Energy Savings Competition. To 
promote energy awareness on campus 
the university publishes an energy 
newsletter. Through the newsletter the 
university promoted an energy sav- 
ings competition soliciting suggestions 
from staff and students. 

None of the above ideas or actions 
are in themselves particularly difficult. 
The difficulty is in the resolve to im- 
plement the program. 

Conservative estimates of energy 
savings through 1985 exceed $1.6 mil- 
lion. The cost at that time had been 
approximately $100,000, but the sav- 
ings keep accumulating. 
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As a result of this work, the univer- 
sity was awarded the National Energy 
Management Award for 1985. That 
award spurred us to greater efforts. 

Designing for Energy Management 
With many of the existing buildings 

on campus under continuing review 
and control, the university turned its 
attention to capital works in the plan- 
ning stage. It was important that we 
apply to new works the lessons 
learned in retrospect. The opportunity 
presented itself with a new technology 
building, to be built in 1986 and 1987. 

Passive Energy Management 
Requirements for passive energy 

management form part of the universi- 
ty's design standards that are manda- 
tory requirements for new buildings. 
These can be summarized as follows: 

I. Orientation. All buildings are to 
be aligned to the campus grid 
and long axes should lie in the 
east-west direction. As well as 
minimizing the exposure to east- 
ern and western sun loads, this 
has the added benefit of allowing 
buildings to benefit from north- 
easterly prevailing breezes in 
summer and northern sun in 
winter. 

2. Fenestration. Eastern glass is to be 
minimized and western glass 
shall be avoided. All glass subject 
to direct sunlight shall be shaded 
by architectural features such as 
roof overhangs, building projec- 
tions, fins, etc. Tinted glass and 
curtains are to be avoided as 
methods of sun control, although 
curtains and blinds are becoming 
necessary as a means of protect- 
ing computer screens from un- 
wanted reflections. 

3. Roofs shall be white or off-white 
and shall be insulated. 

4. External walls shall be white or 
off -white concrete masonry or 
concrete. 

Features of the Project 
The technology building was to 

form part of the campus precinct de- 

\\\\\ xv, 
TABLE 2 
CCMS POINTS (1988) 

Building No. of CCMS Points (Monitoring and Control) 
Available Total Installed Control Points 

Technology 
Science 

160 76 44 
48 43 13 

Campus 536 362 167 

voted to science and technology. Two 
buildings already existed that catered 
to a similar range of functions, which 
induded staff offices, laboratories, 
equipment rooms, lecture theatres, 
and seminar rooms. All three build- 
ings were to be designed by the same 
architect and had a similar architec- 
tural style and form of construction. 
One of the existing buildings was one 
of the heaviest energy consumers on 
the campus. 

All buildings have been designed to 
have faculty offices along the northern 
facade so that these spaces that are 
not air conditioned can take advantage 
of the prevailing summer breezes and 
winter sun. Faculty offices have as 
standard equipment a 750-watt radi- 
ant heater and a 900 mm diameter 
ceiling fan. 

Laboratories, equipment rooms, lec- 
ture theatres, and seminar rooms are 
all air-conditioned and located on the 
southern side of the building or in the 
center zone. The obvious effect of this 
type of design is that windows of air- 
conditioned spaces have no direct so- 
lar load. It was decided that particular 
attention to air conditioning and con- 
trol systems was to be paid to these 
buildings. 
Technology Building: An Example 
of Unitary Air Handling Systems 

The technology building is multi- 
functional. It includes common teach- 
ing areas, faculty accommodation, wet 
laboratories, dry laboratories, com- 
puter laboratories, and multipurpose 
space. Most importantly, adaptability 
of space was a criterion to be designed 
into the building. The building has a 
net area of 4,248 square meters and a 

gross floor area of 5,991 square me- 
ters. 

Because of the variety of use among 
the undergraduate programs and re- 
search needs, and the requirement for 
different areas to be available over dif- 
ferent time zones, a system of unitary 
air conditioning has been installed. 

Apart from forty-five faculty offices, 
the building is fully air conditioned. 
Because of the unitary type of system 
used, the building has thirteen large 
air conditioning units in distributed 
plant rooms and forty-five chilled-wa- 
ter fan coil units located in the rooms 
served. Total installed cooling capacity 
is 250 Tons(R). Electric heating to air 
conditioning plus faculty offices totals 
343.35 kW 

All units are able to be individually 
started and stopped at any time or via 
the time programs of the university's 
CCMS. The CCMS is also able to shed 
heating to control maximum demand. 
Load shedding of faculty office heat- 
ing is also possible through the 
CCMS. A total of forty-four points 
control these functions via the CCMS 
compared with the ability to control 
only thirteen similar functions in one 
of the science buildings. 

Of the technology building's load, 
223 Tons(R) or 89 percent of cooling 
and 333.86 kW or 97 percent of heat- 
ing is subject to direct control. 

Table 2 shows that the level of con- 
trol and monitoring in the building is 
substantially higher than in the sci- 
ence building. 

Local Control 
In a number of areas local control 

was also provided. However, CCMS 
control was also installed to provide 



WINTER 1991 FACILITIES MANAGER 23 

bandwidth control, i.e., the CCMS 
controls the time zone within which 
air conditioning is available, although 
it will be the responsibility of room 
users to switch the fan coil unit on. If 
left on, the CCMS will switch the unit 
off at the end of the time zone. 

Movement Detectors 
Movement detectors were also pro- 

vided as a form of local control in 
seminar rooms. The CCMS provides 
time zone control in accordance with 
the published timetable. In this way, 
casual use by one or two people for 
private study will not necessarily start 
air conditioning. Similarly, the plant 
will not run during a time-tabled pe- 
riod in the event of nonuse of the 
room by the class. 

Faculty Office Heater Control 
The primary purpose of this system 

is to minimize maximum demand. It is 
quite common that faculty switch on 
room heaters on arrival. The heaters 
are then often left on all day and into 
the evening whether staff are in their 
rooms or not. The system that we de- 
vised allows any individual to switch 
on the heater. All heaters are, how- 
ever, hard-wired through individual 
push-button stop-stations to a floor 
contact controlled by the CCMS. If 
maximum demand load shedding is 
required, the CCMS will automatically 
deactivate the heater circuit and re- 
energize it ten minutes later. However, 
the heaters will not be restarted unless 
someone presses the push-button on. 
As the university's maximum demand 
occurs during the middle of the day 
and air temperature has risen by then, 
most heaters remain off until the de- 
mand has dropped below our prede- 
termined maximum. 

Building Comparisons 
As indicated earlier, the buildings 

are very similar in construction, ori- 
entation, and usage patterns. A com- 
parison of the energy consumption for 
1988 in the two buildings is indicated 
in Table 3. 

TABLE 3 
ENERGY USAGE 1988, SCIENCE AND TECHNOLOGY 

Building 

Gross Floor Area (m2) 
Total Energy Consumption (kWhr) 
Energy Consumption per 
sq. meter (kWhr/m2) 

Science 

8,473 
1,839,344 

217 

Technology 

5,991 
754,096 

126 

TABLE 4 
ENERGY USAGE AND COSTS 1987, 1988 

Year 1987 1988 Change 

Total Consumption (kWhr) 8,352,424 8,687,234 4 
Gross Floor Area (m2) 61,192 67,338 10 
Student Load (eftsu) 3,662 4,167 13.8 
Consumption/m2 (kWhr/m2) 136.5 129 -5.5 
Total Cost $ 668,194 715,345 7 
Cost/m2 gfa ($/m2) 10.92 10.62 -2.7 

Consumption rate ratios of approxi- 
mately 1:0.6 continue to the present. 

System Cost 
Critics of unitary air conditioning 

systems often attack the capital cost of 
such systems. The air conditioning 
systems for the technology building, 
including reticulation of chilled water 
mains to the building, cost $687,000 
(1987 dollars) or $2,748/Ton(R) of in- 
stalled capacity, exclusive of refrigera- 
tion plant. If refrigeration plant costs 
of $750/Ton(R) are added, the end 
cost of $3,498/Ton(R) compared with 
average costs for central air handling 
systems of $3,168 to $4,488/Ton(R) 
(Rawlinson's Australian Construction 
Handbook, fifth edition, 1987). 

Total University Performance 
The university's energy perfor- 

mance in 1988 compared with 1987 is 
illustrated by Table 4. 

As can be seen, although building 
area and student load increased sub- 
stantially, the rate of consumption and 
cost both decreased. 

Conclusion 
Griffith University's approach to en- 

ergy management has been to include 
passive design for the building enve- 
lope, to maximize individual control of 
air conditioning and heating systems, 
and thereby to capitalize on the diver- 
sity obtainable through the central 
chilled water plant. 

In the case of the technology build- 
ing, the air handling plant is estimated 
to have cost no more than if central 
air handling systems had been used. It 
can be argued that we have avoided 
expenditure of $200,000 (1987 dollars) 
for the chiller plant. 

Our energy performance reflects our 
efforts. In 1988, this performance won 
the National Energy Innovation 
Award for Outstanding Achievement 
in Energy Management in Building 
Design and Operation. Monetary sav- 
ings have been calculated to be ap- 
proximately $3 million since 1978. 

Our ability to achieve these results 
has now yielded an additional benefit. 
From 1990, energy savings will di- 
rectly benefit our maintenance opera- 
tions because the university's budget 
authority has agreed that energy sav- 
ings can be retained by the facilities 
division to be used for its general op- 
erations. 



24 WINTER 1991 

FUTURE HISTORY 

Let's depart from our custom of 
reviewing hardware or software 
(do I hear cheers?) and instead 

spend some time looking into the fu- 
ture. 

First the usual caveat about predic- 
tions. Whether in a carnival tent or 
boardroom, fortune telling is a risky 
business, especially when dealing with 
the fast-paced computer industry. 
Nevertheless, some trends begin to 
emerge, such as the move away from 
the standalone, isolated computers to 
interconnected (networked) comput- 
ers. Industry analysts predict that by 
1993 three out of four computers will 
be part of a network. 

Presently, networks come in two 
basic flavors: local (perceptively called 
a local area network, or LAN) and 
wide area network (WAN). The differ- 
ence between the two most often has 
to do with size and distance. Local 
area networks often consist of com- 
puters in close proximity, say the same 
office or same building. Conversely, a 
wide area network consists of comput- 
ers separated by hundreds or thou- 
sands of miles. Wide area networks in- 
clude local area networks. 

Both types of networks let you ex- 
change e-mail, send files to one an- 
other, schedule meetings, access com- 
mon software applications, and 
discuss yesterday's soap operas or ball 
games. 

Recently, publishers such as Lotus 
Development, Wollongong Group, and 
Software Publishing Corporation have 
begun marketing easy-to-use (and ex- 
pensive) "groupware," a special kind 
of sophisticated software that enables 
communication between incompatible 
computer languages. 

What does this mean to you? 
Plenty, because if for whatever reason 
you choose to ignore this technology, 
you will miss out on one of the most 
important advances in dedicated busi- 
ness computers. Within the next two 
years this emerging technology will 
dictate how you interact with the 
other members in your organization. 
It will erase the present barriers that 

Howard Millman is assistant director of facil- 
ities at Columbia University's Lamont 
Doherty Geological Observatory in Palisades, 
New York, and Nevis Nuclear Laboratory in 
Irvington, New York. He is also a freelance 
technical writer and frequent contributor to 
several national computer magazines. 
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isolate individuals as well as entire de- 
partments from each other. 

Underutilized Technology 
Pablo Picasso noted that "comput- 

ers are useless; they only give you an- 
swers." From an artist's perspective, 
Picasso's disregard for technology 
rings true. In business, however, we 
require answers, and we want them 
fast, accurate, and complete. 

Standalone computers meet two of 
those requirements (speed and accu- 
racy); but getting complete answers 
continues to prove elusive. Like 
humans, computers cannot tell you 
what they don't know. So, just as 
humans attend meetings to share in- 
formation, technology now provides a 
way for computers to attend meetings 
for cooperative data sharing. 

In order to successfully share in- 
formation at a meeting, all participants 
need to speak the same language or 
have a translator present. The same 
rule applies to computers, except find- 
ing a translator proved an uphill swim 
since so many incompatible languages 
and protocols exist. 

For example, in a typical contempo- 
rary university setting, you work with 
an IBM compatible. Your office's ar- 
chitects work on Apple MACs (they 
like the graphics). Central accounting 
uses an IBM mini and the student ac- 
tivity office uses a DEC VAX. So the 
electronic stewpot contains the incom- 
patible products of four manufactur- 
ers, each with an operating system un- 
able to communicate with any of the 
other three. As a further obstacle to 
painless interdepartmental communi- 
cation, each department likely uses a 
different spreadsheet, wordprocessor, 
or data base application. 

Integrated Networks 
Who knows what data lurks on the 

recesses of the corporation's comput- 
ers-now the intelligent integrated 
network does. Products like Software 
Publishing Company's InfoAlliance 
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enables you to communicate with all 
of these dissimilar units. Sort of a 
great electronic equalizer, it weds 
these electronic nonconformists into a 
unified cohesive group that all speak 
the same language. Data can be 
shared no matter what form it's in and 
no matter where it resides; if it's in the 
system, then it's available. 

And, the sharing is passive. In the 
old days (last year) before someone 
could access your files, they had to ei- 
ther physically use your computer or 
you had to post your file on the net- 
work in a universally readable form. 
Now, you write a letter in Wordperfect 
on an Apple and share it with some- 
one else using Displaywrite on an 
IBM in another office or another coun- 
try. 

While this technology epitomizes 
the team player concept, you may 
consider this an invasion of your pri- 
vacy. If you do, your position has 
merit. For whatever reasons, some pri- 
mal instincts keep us from physically 
invading someone else's territory, so 
few of us will physically invade some- 
one else's file cabinet looking for a 
document. But this doesn't apply to an 
electronic search because for one rea- 
son we won't even know whose data 
files we're searching. You simply ask 
the system for information and the 
system sends out its sleuths to search 
and retrieve. 

"You call this an improvement?," 
you shout. "This is gross invasion of 
privacy!" Well, yes it is, but it isn't all 
that bad (at least not yet). You're of- 
fered options to secure sensitive files 
against searching or being accessed by 
others. And staged levels of security 
exist, allowing certain colleagues to 
reach deeper into your corporate 
memory than others. 

But the overall emphasis focuses on 
data sharing, not data hogging. Repre- 
sentative of that new focus, you'll 
soon be hearing expressions like co- 
operative analysis, distributed decision 
making, collaborative input, and 
datasource integration. These terms all 
have more or less the same mean- 
ing-to make data freely available be- 
tween qualified trustworthy coworkers 
who have a legitimate need to know. 

For businesses, the conversion from 
standalone computers to networked 
computers is a race well worth run- 
ning. And once the ethical issues of 
privacy are resolved (as they surely 
will be) the dollar return on invest- 
ment will be enormous. 

The purpose of commerce is to in- 
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crease either profit or prestige by ful- 
filling a real or perceived need. You 
can't even begin to conduct business 
without communication. For millenia 
we used verbal, written, and gestures 
to communicate. Now we will begin 
communicating using vast intercon- 
nected electronic data exchanges for 
distributed decision making and 
collaborative input. 

Info Alliance (OS /2 operating sys.) 
Software Publishing Corporation 
800/521-1955 

Wollongong Group, Inc. 
800/872-8649 

Notes (OS /2 or Windows 3.0 vers.) 
Lotus Development Corporation 
617/577-8500 

Synchrony (Windows 3.0 appl.) 
Finalsoft Corporation 
305/477-2703 

Right Hand Man (RAM resident) 
Future Soft, Inc. 
800/368-3542 
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PRESERVATION 
OF LIBRARY & 

ARCHIVAL 
MATERIALS 

FEBRUARY 28-MARCH 1,1991 
WASHINGTON DC 

Program and registration information 
available from APPA office. 

FOURTH ANNUAL 

College/University DHC Conference 
February 28 and March 1, 1991 University of Illinois-Champaign 
Sponsored by: International District Heating and Cooling Association 

Top flight technical sessions and a tour of the University of Illinois system make this 
annual event an important conference for college and university professionals in district 
heating and cooling. 

The following are some of the subjects to be covered: 
J Distributed Chilled Water Loops J University of Idaho DH System--Wood Fired 
J Fiberglass Technology in Cooling J Alkaline Treatment Programs and Chlorine 

Tower Applications Alternatives for Cooling Tower Applications 
J Options for Utility Tunnel Construction J CFC's--An Industry Update 
J Disposal of De-ionized Wastewater 

Special Rate for IDHCA Members: 
Before February 5: $125 IDHCA Members $165 Personal/Non-Members 
After February 5: $150 IDHCA Members $200 Personal/Non-Members 

SPECIAL BONUS: 
The non-member registration rate includes a trial membership in IDHCA through the end of 
IDHCA's 1991 fiscal year. 

For more information or to register call: 
IDHCA, 1101 Connecticut Avenue, NW, Suite 700, Washington, DC 20036 (202) 429-5111 
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Resolving Conflict 

Getting Disputes Resolved: Designing Sys- 
tems to Cut the Costs of Conflict, by William L. 
Ury, Jeanne M. Brett, & Stephen B. Goldberg. San 
Francisco: Jossey-Bass Publishers, Inc., 1988. 201 
pp. $21.95, hardcover. 

Disputes-are they a part of your world? 
Then read further. For those facilities man- 
agers who compete with other depart- 
ments for resources, deal with labor griev- 
ances, negotiate agreements, administer 
construction contracts, or persuade their 
kids to dean up their rooms, read this 
book. 

The authors take a ponderous subject in- 
volving law, personality dynamics, psy- 
chology, and myriad other facets, and 
write a readable, practical primer on the 
science of dispute resolution. I was never 
once browbeaten by the authors, but came 
away with a new understanding of the dis- 
pute resolution process. 

My own background is design and con- 
struction. Disputes are more than common; 
they are unavoidable. But, how do you an- 
alyze a dispute and solve it? Which is the 
least expensive method? Which method 
will result in getting what is most impor- 
tant to you? 

The authors have extensive experience 
in labor dispute resolution. These disputes 
may seem different from arguments be- 
tween department heads or disagreements 
between architects and construction con- 
tractors. However, the authors have dis- 
tilled the essence of a dispute from the 
particular conflict and clearly articulated 
the resolution process in general terms. I 
found it valuable that the authors effec- 
tively spice their explanations with actual 
experiences. 

Every organization, or individual, should 
have a system to resolve disputes. The au- 
thors propose that a dispute resolution sys- 
tem should be designed with a foundation 
of interest-based procedures, followed by 
rights-based methods, with power-based 
strategies as a last resort. The desired out- 
come is a system that resolves disputes at 
the lowest transaction cost possible, with 
the most balanced satisfaction between the 
disputants. If the outcome can also have a 
lasting effect on the parties' relationship 
and produce a durable resolution, the sys- 
tem has achieved its goal. The key is edu- 
cating the disputants. If you think you can- 
not win, why play? 

Some prefer to go to court or strike in- 
stead of negotiating. The authors explain 
that this is a result of frustration with the 
present dispute system, or the lack of one 

Correction 
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altogether. The authors give examples of 
certain parties using strict interpretation of 
rules as a crutch to get their way. The 
other party is given no avenue to air their 
desires, or may feel that the avenues pre- 
sented will never effect a desired result. 
They are forced to a lawsuit (a rights- 
based solution) or a strike or violence 
(power), when all they wanted was some- 
one to listen to them. The party that feels 
injured may also "lump it," or defer action 
until the weight of the frustration leads to 
a spontaneous power-based response. 

The design of the dispute resolution sys- 
tem is presented as satisfying six principles. 
1. The focus should be on interests. 
2. The procedures should encourage the 

disputants to return to negotiation at 
any point. 

3. The system should provide low-cost 
rights and power procedures that, if all 
else fails, can bring a final resolution to 
a dispute. 

4. Disputes should be prevented, when- 
ever possible, with the use of consulta- 
tion procedures and constructive feed- 
back. 

5. Procedures should be sequenced from 
least to most costly. 

6. The system should provide the motiva- 
tion, skills, and resources to make the 
procedures work. 
The authors provide examples of how 

disputes resolved at the lowest level and as 
early as possible generally produce the 
best results. The further the solution is 
made from the disputing parties, the less 
likely the solution will address, let alone 
resolve, the interests that are of prime con- 
cern to the disputants. It is much more ef- 
fective to resolve that problem at the draft- 
ing board, on the shop floor, or on the site, 
than to let it get to the judge or the picket 
line. 

Implementing an improved dispute reso- 
lution system is not just a matter of issuing 
directives and rules. It is also a political 
task of garnering support, dealing with re- 
sistance, and motivating people to use the 
procedures. The authors suggest that par- 
ties most likely to use the dispute system 
should be involved in the diagnosis and 
design process. Mock negotiations can be 
held to educate parties of the possibilities 
of interest-based solutions. Whatever is 
done, mediation between key parties to 
bring about changes in the system and 
coaching to get the parties to use the sys- 
tem is necessary. 

The book then provides three detailed 
case studies of the diagnosis, design, and 
implementation of an interest-based dis- 
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pute resolution system in the coal mining 
industry. I found them interesting; how- 
ever, the cases take up more than half the 
text. The reader can get a lot out of the 
cases, but may choose to skip them since 
many examples are given throughout the 
book. 

To summarize, the book offers facilities 
managers a systematic approach to eval- 
uating, designing, and installing an inter- 
est-based dispute resolution process. His- 
tory and common sense tell us that 
interest-based solutions provide better re- 
sults-better because there are more win- 
ners than losers and because it costs less in 
the long run. The book deals with actual 
experiences and people, not "blue sky" 
theories. I recommend Getting Disputes Re- 
solved without reservation. 

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

-David Sheahen 
University Engineer 

University of Missouri System 
Columbia, Missouri 

Teamwork 

Groups That Work (and Those That Don't), ed. 
J. Richard Hackman. San Francisco: Jossey-Bass 
Publishers, Inc., 1990. 512 pp. $34.95, hardcover. 

Mention the word "teams" and almost 
all physical plant managers will think of 
sports teams. Sports analogies abound in 
management discussions about organiza- 
tions. I have even read about the hazards 
of selecting the wrong sports metaphor for 
a situation, such as selecting a football 
analogy when baseball would have been 
better. Despite the popularity of sports ref- 
erences when discussing teams, this book 
points out that sports teams represent only 
one of seven different types of teams; and 
of the seven, sports teams may be the least 
applicable to physical plant organizations. 

Three of the groups-performing groups 
(sports included), professional support 
teams, and human service teams-are not 
particularly applicable to physical plant 
situations. Top management groups, task 
forces, production teams, and, for some ar- 
eas, customer service teams are directly ap- 
plicable to physical plant management. 

As Hackman shows us, each group (or 
team; the terms are used interchangeably) 
has different structural, organizational, and 
leadership needs. The writers demonstrate 
clearly the need to recognize what type of 
group is involved to ensure appropriate 
management of that group. Treat a task 
force like a production team and you will 
have problems. 

In addition to the distinctions between 
various groups and the ways to use them 
effectively, the book draws some conclu- 
sions that seem to apply to all groups. 

Some groups use a "hub and spoke" 
communication system where all informa- 
tion flows from the spokes (the members) 
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through the hub (the leader). Other groups 
have free-flow information exchanges 
where any member deals with any other 
member. A group member working in a 
hub and spoke group who expects free- 
flow communications will have problems 
and will cause problems for the rest of the 
group. To be effective, everyone in the 
group needs to know what the communi- 
cation system is and agree to use it. 

Most groups, but particularly task forces, 
follow a pattern in their activities. First is a 
series of high-effort, low-effort, high-effort 
fluctuations. Second, as the project or ac- 
tivity is at about the midpoint, there is 
heightened interpersonal conflict. Third, 
there is a final burst of productive activity 
and rush to finish. There were some 
groups whose midpoint conflict was so 
disruptive that people had to be removed 
from the group. Yet, the book explains that 
"improving relations among members 
brings no guarantee that improvements in 
team performance will follow." The con- 
clusion is that, for some reason, the mid- 
point conflict is a necessary part of group 
activity and, unless it is too disruptive, acts 
as a catalyst to the final push to comple- 
tion. In addition, people can dislike each 
other but still perform effective teamwork. 

To maximize its effectiveness, any group 
needs to have a clear picture of its goals, its 
authorities, and its communications sys- 
tem. The organization must provide struc- 
tural support, sufficient resources, and re- 
wards for group success. The members of 
the group need to have requisite skills and 
abilities. The leader needs to treat the 
building and maintaining of the team as an 
important personal objective, and not just 
concentrate on the ostensible group goal. 

The information the book provides is 
useful for any manager who wants to nur- 
ture effective teams in his or her organiza- 
tion. It is easy to read, the style is lucid, 
and the conclusions and advice follow eas- 
ily from the case study research. 

Groups That Work is available from 
Jossey-Bass Publishers, Inc., 350 Sansome 
Street, San Francisco, CA 94104. 

-R.A. Jackson 
Personnel Administrator 

Department of Physical Plant 
University of Alberta 

Edmonton, Alberta, Canada 

Training 

Training and Development in Organizations, 
by Irwin L. Goldstein & Associates. San Francisco: 
Jossey-Bass Publishers, Inc., 1989. 460 pp. $34.95, 
hardcover. 

If you want to know what the latest 
ideas in training and development are, this 
1989 publication fills the need. 

In cooperation with nineteen other au- 
thors, Irwin L. Goldstein has put together a 
compendium of information positioned in 
four categories: training systems issues, 
learning and cognitive issues, social sys- 

tems issues in training research, and com- 
mentaries on the training issues. 

At 460 pages, this book is no light- 
weight in terms of volume or information. 
Its authors' intent is to stimulate thinking 
in the field of training and development 
with creative ideas and insights. The impe- 
tus of this book came from the Society for 
Industrial and Organizational Psychology, 
whose purpose is to advance the status of 
the field. 

Because the book has a general central 
theme and not a specific message, it is hard 
to be specific regarding content. Each au- 
thor presents information specific to his or 
her research. Each of these subjects builds 
upon the knowledge base in training and 
development, and in this way satisfies or 
stimulates thinking regarding the subject 
presented. Subjects are disconnected from 
one another and could be read indepen- 
dently. Subject areas include the following: 

Critical training issues: past, present, 
and future. 

Assessing training needs: critical lev- 
els of analysis. 

Using utility analysis to assess train- 
ing outcomes. 

Evaluating change due to training. 
Training the human information pro- 

cessor: a review of cognitive models. 
Individual attributes and training per- 

formance. 
Behavioral approaches to the training 

and learning process. 
Aging and the training and learning 

process. 
Retraining midcare workers for the 

future workplace. 
Socialization, resocialization, and 

training: refraining the research agenda. 
Training the international assignee. 
A historical perspective on training. 
The agenda for theory and research. 
Contributions to the practice of train- 

ing. 
This book describes what type of re- 

search is being done and what new ideas 
are being developed in training and devel- 
opment. The reader should be aware that 
the book is presented in a "research the- 
sis" form and is packed with references of 
recent and past studies. On the other 
hand, if you are titillated by reading re- 
search, then this one will keep you capti- 
vated for many hours. 

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

-John Hohman 
Training Coordinator 

Professional Development 
Central Michigan University 

Mount Pleasant, Michigan 

Participative Management 

High-Involvement Management, by Edward E. 
Lawler III. San Francisco: Jossey-Bass Publishers, 
Inc., 1988. 252 pp. hardcover. 

Participative management is the moving 

of power, rewards, knowledge, and in- 
formation to the lowest level of the organi- 
zation. In High-Involvement Management, 
Edward Lawler explores participative man- 
agement approaches that are gaining popu- 
larity in the United States. Quality circles, 
self-managing work teams, job enrichment, 
and gain sharing involve the common goal 
of increasing employee participation in the 
daily workings of a business with the 
expectation of raising quality, productivity, 
and performance. Lawler addresses the ef- 
fectiveness of each of these approaches, 
detailing its strengths and weaknesses, ap- 
plicability, and guidelines for implementa- 
tion. 

The first three chapters provide intro- 
ductory material on participative manage- 
ment. Chapter one provides a brief history 
of participative management in the United 
States. The participative approach is con- 
trasted to the traditional managerial style 
in U.S. corporations. Chapter two centers 
on why the participative approach meets 
the needs of today's business and social 
environment. Chapter three focuses on 
how participation affects five major de- 
terminants of organizational effectiveness: 
motivation, satisfaction, acceptance of 
change, problem solving, and communica- 
tion. 

Chapter four discusses why quality cir- 
cles are so popular and their effectiveness. 
The chapter provides some practical sug- 
gestions on resolving problems that you 
may face in your attempts to implement 
quality circles. 

In chapter five, the author looks at atti- 
tude surveys and their use to encourage, 
structure, and measure the effectiveness of 
employee participation. The survey process 
increases the flow of information upward 
in an organization. When feedback from a 
survey is handled well, it can improve the 
downward flow of information. 

Chapter six covers job-enrichment pro- 
grams, a participative approach designed to 
involve people in their work. The results 
of job-enrichment programs, their limita- 
tions, and expected life are also consid- 
ered. 

Chapter seven discusses the characteris- 
tics, results, and practical applications of 
work teams. A work team has responsibil- 
ity for a meaningful area of the workplace 
and makes decisions concerning when and 
how the work will be done. This is similar 
in many ways to the concept of zone or 
area maintenance used on many campuses. 
Each work team is given responsibility for 
enough of a service or product so that 
there is a clear input and clear output for 
which they can be held responsible. Of the 
participative approaches discussed, work 
teams have the potential to be most effec- 
tive in the facilities management setting. 

Chapter eight describes the characteris- 
tics of union-management quality-of-work- 
life programs. A number of organizations 
have used QWL programs effectively to re- 
duce grievances, absenteeism, and turn- 
over. QWL represents the only established 
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way for union and management to intro- 
duce a participative relationship. 

Gain sharing is discussed in chapter 
nine. This chapter describes the general 
characteristics of gain-sharing plans, with 
particular emphasis on the Scanlon and 
Rucker Plans. These plans combine finan- 
cial rewards with participation in decision 
making. 

Chapter ten describes a concept called 
new-design plants. These organizations are 
designed to move power, information, and 
knowledge to the lowest levels of the or- 
ganization. General Motors used this ap- 
proach in the design and operation of its 
Saturn plant. This chapter focuses on em- 
ployee selection, the design of the physical 
layout, job design, organizational structure, 
and management philosophy of a partici- 
pative management organization. 

The preceding chapters discussed the 
major participative management ap- 
proaches, while chapter eleven reviews 
how these approaches can form a high-in- 
volvement organization. The chapter pro- 
vides an excellent section on information 
systems and how they can enable a busi- 
ness to move information horizontally and 
vertically throughout an organization. 

Chapter twelve describes the efforts re- 
quired in changing to a high-involvement 
organization. I found the implementation 
suggestions a good guide for attempting to 
change any major program within an or- 

ganization. 
High-Involvement Management provides 

valuable insights into participative pro- 
grams. The book is research-based, but 
numbers and detailed referencing is kept to 
a minimum. I found the book easy to read 
and would recommend it to an organiza- 
tion interested in participative manage- 
ment. 

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

-Tom Sichko 
Management Engineer 

University of North Carolina/Chapel Hill 
Chapel Hill, North Carolina 

Cynics in the Workplace 

The Cynical Americans, by Donald L. Kanter & 
Philip H. Mirvis. San Francisco: Jossey-Bass Pub- 
lishers, Inc., 1989. 286 pp. $22.95, hardcover. 

Cynicism in the American workplace- 
should it be of concern to us? In The Cyni- 
cal Americans, the authors describe a situa- 
tion in which 43 percent of American 
workers can be seen as cynics. The profile 
of the cynic is described by the authors as 
a person who "believes that lying, putting 
on a false face, and doing whatever it takes 
to make a buck are all part of our human 
nature." The pervasive nature of cynicism 
in the workplace can dramatically affect 
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the very health of the organization itself. 
Much of the authors' data is based upon 

a survey conducted in 1983. If one accepts 
that the analysis of 649 respondents within 
the survey is valid and representational, 
and that the survey is not dated, then the 
implications of the survey data ought to be 
of concern to us all. 

Understanding how to combat cynicism 
means recognizing the signs, roots, and ul- 
timate consequences of cynicism in the 
workplace. Each of these elements is ex- 
plored in detail by the authors, which 
serve as an excellent base for their con- 
cluding section entitled "Remedies for 
Cynicism." Kanter and Mirvis cite three 
key ingredients in the development of the 
cynical outlook: "the formulation of unre- 
alistically high expectations," "the experi- 
ence of disappointment, in oneself and in 
others, and consequent feelings of frustra- 
tion and defeat," and "disillusion, the 
sense of being let down or of letting one- 
self down, and more darkly, the sense of 
being deceived, betrayed, or used by oth- 
ers." 

Communication will play a major role in 
regaining, and sustaining, a healthy organi- 
zation. We need to be dear in our expecta- 
tions of our workers, in expressing the 
goals of the organization, and in helping 
the employees understand more about 
what it is we do as managers. We need to 
be able to admit mistakes, for any other 
less-than-direct method of dealing with 
such situations will only breed cynicism. 
Establishing and maintaining credibility 
within the organization will not be easy, 
but it is essential if we are to successfully 
minimize the highly negative effects that 
cynical attitudes have upon organizational 
performance. 

Kanter and Mirvis have done an excel- 
lent job of integrating useful case studies 
into their presentation, as examples of how 
very different organizations have tried to 
confront the difficulties of cynicism within 
their organizations. Using such diverse 
companies as Ben & Jerry's Ice Cream and 
Caterpillar Tractor, we can see the impor- 
tance of the commitment to the communi- 
cation process. At Ben & Jerry's, for exam- 
ple, the company faced the difficulty of 
trying to sustain a "fun" atmosphere in the 
real environment of increasing production 
demands. 

All organizational managers could bene- 
fit from this informative text, although the 
somewhat tedious writing style of the au- 
thors will make this a rather laborious 
reading endeavor. The dryness is out- 
weighed by the useful and valuable in- 
formation on how to identify, correct, and 
maintain your organizational health. 

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

-Stephen L Delaney 
Manager, Facilities Planning 

Phillips Academy 
Andover, Massachusetts 
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Job Corner Deadlines 

ob 
Corner 

ob Corner advertisements are avail 21 21 MW coal-fired power plant includ 
able to any nonprofit institution ing a fluidized bed boiler. Minimum 
with a facilities-related position qualifications include a bachelor's de- 

opening available. Regular classified gree in engineering or an equivalent 
advertisements cost $20 per column combination of education and experi- 
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Upcoming Job Corner deadlines are formation. sion, with at least two years in a coal 
February 8 for the March issue, 
March 8 for April, and April 10 for 

fired plant. The University of Iowa of- 
fers an excellent benefits package in 

May. Closing deadlines for job an- addition to a competitive salary corn- 
nouncements are posted at the request mensurate with experience. Interested 
of each institution. In some cases, 
deadlines may be extended by an in- 

candidates should forward a letter of 
application, resume, and salary history 

stitution. APPA encourages all individ- Manager Power Plant, University to: John Schenk, Associate Director for 
uals interested in a position to inquire of Iowa. Individual will be responsible Utilities, University of Iowa, Physical 
at the institution regarding its closing/ for managing the operations and Plant Department, Iowa City, IA 
filing date. maintenance of the university steam 52242. The screening process will be- 

Send all ads, typed and double- and electrical generation facilities, in- gin on January 15, 1991. The Univer- 
spaced, with an official purchase order cluding the campus steam distribution sity of Iowa is an equal opportunihy/af- 
to Diana Tringali, Job Corner Advertis- system. The University of Iowa has a firmative action employer. 
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UNIVERSITY OF TEXAS SOUTHWESTERN MEDICAL CENTER AT 
DALLAS 

ASSISTANT DIRECTOR OF PHYSICAL PLANT 

The University of Texas Southwestern Medical Center at Dallas is accepting 
applications and nominations for the position of assistant director of physical plant. 
This world-renowned medical education health care and research institution is 
seeking to fill an assistant director position to oversee the division of buildings and 
grounds maintenance. Duties will include management and administration of build- 
ing maintenance, grounds maintenance, and custodial contracts. 

Our campus is located on a 60-acre urban site and consists of 30 buildings 
comprising 3 million square feet. Currently, the institution is developing a new 30- 
acre satellite campus planned to comprise an additional 3.5 million square feet. 

This position will require a bachelor's degree in either civil engineering, mechani- 
cal engineering, electrical engineering, architecture, construction management, or 
equivalent. Applicants will be required to have a minimum of three years of experi- 
ence as a senior supervisor. Five years of experience in a health care or medical 
research facility, and a professional license, is preferred. 

Salary is competitive and commensurate with experience and includes excellent 
benefits. Minorities and women are encouraged to apply. Refer to job #18020. Please 
submit applications and nominations prior to January 31, 1991, to: 

The University of Texas 
Southwestern Medical Center at Dallas 

5323 Harry Hines Boulevard 
Dallas, TX 75235-9023 

Equal Opportunity Employer 
Non-smoking offices 

Mon.-Fri., 9-4. 214/688-3401. 

It Requires 
Extra Effort 
To Make An 
That's why more than 
50 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 maintain 
dependable and cost- 
effective utilities for 
your campus. 

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

1800E444E9881 
Energy Optimization Facility 

Planning Central Plant Design 
Distribution Design Cogeneration 

Load Forecasting 

aD_Seca® 
P.O. Box 23266 

Overland Park, KS 66223 

HOSPITAL MECHANICAL 
ENGINEER CONSULTANT 
The individual will manage and 

control all mechanical and electrical 
systems for facility maintenance op- 
erations in the Health Sciences Cen- 
ter. Applicants should have experi- 
ence in health care, health 
education, or research facilities op- 
erations. Professional registration is 

desirable. 
Salary, depending upon qualifica- 

tions: $32,010-$50,248 a year. State 
of Virginia application form must be 
received by Thursday, January 31, 
1991, 5:00 p.m. Apply to: University 
of Virginia, Department of Human 
Resources, Carruthers Hall, P.O. Box 

9007, Charlottesville, VA 22906. 
EEO/AA. 

UNIVERSITY ARCHITECT 
FERRIS STATE UNIVERSITY 
Ferris State University is accepting 

applications for the position of uni- 
versity architect. Responsibilities in- 
clude campus master planning, pro- 
gram statement development, 
planning and coordination of facili- 
ties expansion and remodeling 
projects, professional services and 
construction contract administration, 
and architectural consultation within 
the university. 

This position reports directly to the 
assistant vice president for facilities 
management. The successful candi- 
date must possess a minimum of a 
baccalaureate degree in architec- 
ture, or architectural engineering, 
and registration as a professional ar- 
chitect with the capability to be- 
come registered in the state of Mich- 
igan within a six-month period, in 
addition to a minimum of five years 
of professional experience, prefera- 
bly within an institutional setting. 
Salary is competitive and will be 
based upon the applicant's experi- 
ence and professional qualifications. 

Applicant must include an experi- 
ence resume, salary history, and 
three professional references. To be 
considered, applications must be 
postmarked no later than February 
15, 1991. Submit to: Ferris State Uni- 
versity, L. James Bishop, Assistant 
Vice President Plant Management, 
General Services Building, 901 South 
State Street, Big Rapids, MI 49307. 

Ferris State is an equal opportunity/ 
affirmative action employer. Minor- 
ities and women are encouraged to 
apply. 
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Superintendent 
of Operations 

The Physical Plant Department is 
seeking a Superintendent of Opera- 
tions to be responsible for the 
management and coordination of all 
trade, building maintenance, grounds 
and building service operations. 
Will also oversee all major maintenance 
projects and contracts. 

Requirements: Bachelor's degree in 
Civil, Mechanical or Electrical 
Engineering with a minimum of ten 
years' experience in plant engineering 
or construction and a Professional 
Engineering License. A Building License 
in the city of Cambridge desirable. 

Interested candidates should submit 
two copies of both resume and cover 
letter referencing Job No. A90-172 to: 
Kenneth Wolff. MIT Personnel 
Office, Bldg. E19-239. 400 Main 
Street, Cambridge, MA 02139. 

MIT is an Equal Opportunity/Affirmative 
Action Employer 

MIT is a non-smoking environment 

EMI 

is 

DIRECTOR OF PHYSICAL PLANT 

Wright State University is seeking a physical plant director. Reporting to the vice 
president for business and finance, the director is responsible for planning, coordi- 
nating, and directing all programs relating to the operation and maintenance of the 
physical plant which encompasses 40+ buildings on more than 600 acres. 

Requirements are a bachelor's degree in engineering or related field; a minimum 
of five years of senior level management experience; previous experience in initiat- 
ing and managing organizational change; strong knowledge of budgeting; effective 
management/interpersonal skills; planning and organizing capabilities; and a high 
level of commitment to EOE /AA, training, and development. Excellent oral and 
written communication skills, strong leadership ability, experience with facilities 
management information systems, and labor union/contract negotiations required. 
Certification in an appropriate discipline, as well as experience in higher education 
environment is preferred. 

Wright State offers excellent benefits, opportunity for growth, and a salary range 
of $58,989-$92,019. 

Review of applications begins in January and continues until position is filled. 
Appointment will be made after February 1, 1991. 

Submit resumes to: Vice President for Business and Finance, Wright State Univer- 
sity, Dayton, Ohio 45435. An EO/AA employer. 

FREE 
The International Experience Ex- 

change is a free service to APPA 
member institutions. All you need to 
do is call, fax, or write us with your 
request. If your institution is not one 
of the more than 800 institutions on 
the data base, please complete a sur- 
vey form and return it to APPA for 
inclusion. The more schools we have 
on the data base, the more compre- 
hensive the data will be. 

For more information on the Inter- 
national Experience Exchange, call 
the APPA Information Services 
hotline at 703/684-4338. Requests 
may also be sent by mail to APPA, 
Information Services, 1446 Duke 
Street, Alexandria, Virginia 22314- 
3492; or fax it to us on 703/549- 
2772. 

All this information is only a tele- 
phone call away! 

703/684-4338 

KUOIA1/0S 

It's not 
Greek 
to us. 

And whether we are cleaning your Greek 
professor's office or the President's office, they 
both get the same thorough, careful treatment. 
And for much less than you'd expect. Some have 
saved as much as 20%! 

You could invest the savings in those special 
Greek manuscripts, or an over-seas study 
course actually taught in Greece or more Greek 
lexicons for the library. 

Of course, we haven't been around as long 
as the Greeks - only 80 years or so; but we 
have learned a few things that help us reduce 
costs without reducing the quality of your 
cleaning services. 

Call Today (415) 864-5150 Ext. 227. 
Or write Robert Ramirez. Vice President. 
We'll show you how we're changing the 
way colleges and universities clean-up. 

al* 

-clean 

-I clean 

a sunset ary of Robert Ramirez, Vice President. American Budding Maintenance 
Atq ..C.4 BUIL DING 

Industries. Inc. College & University Division 
NrENANCE CC, American Building Maintenance Co. 

333 Fell Street, San Francisco, CA 94102 
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APPA Events 
Contact the APPA Educational Programs 
Department at 703/684 -1446. 

Feb. 28-Mar. 1-Preservation of Library 
and Archival Materials. Washington, DC. 

Mar. 11-12-Custodial Staffing and 
Standards Seminar. Nashville, TN. 

Apr. 28-May 3-Executive Develop- 
ment Institute. South Bend, IN. 

Jul. 21-24-78th Annual Meeting. Or- 
lando, FL. 

Aug. 18-23-Institute for Facilities 
Management. New Orleans, LA. 

Other Events 
Jan. 22-24-Telecommunications Infra- 

structure Planning. Atlanta, GA. Contact: 
Washington State University, Conferences 
and Institutes, College of Engineering and 
Architecture, Pullman, WA 99164-2712; 
509/335-7225, fax 509/335-7632. 

Jan. 23-24-Planning, Estimating, and 
Scheduling Maintenance. Las Vegas, NV. 
Contact: Don Theobald or Keith McNeil, 
Division of Continuing Education, Univer- 
sity of Nevada/Las Vegas, Las Vegas, NV 
89154; 702/739-3707. 

Coming 
Events 

Jan. 28-30-Hazardous Materials Man- 
agement: An Integrated Approach to 
RCRA, SARA, and OSHA. Philadelphia, 
PA. Contact: Bonneville Sierra Technology 
Services, 560 West 200 South, Suite 2005, 
Salt Lake City, UT 84101; 800/445-4779. 

Jan. 29-30--Ohio State University Ath- 
letic Fields /Sportsturf Seminar. Colum- 
bus, OH. Contact Sue White, 614/292- 
7457, or the Department of Conferences 
and Institutes, 614/292-4230. 

Feb. 4-5-International Conference of 
Building Officials Code Development 
Committee Meeting. Austin, Texas. Con- 
tact: ICBO, 5360 South Workman Mill 
Road, Whittier, CA 90601; 213/699-0541. 

Feb. 26-28-Telecommunications Infra- 
structure Planning. Scottsdale, AZ. Con- 
tact Washington State University Confer- 
ences and Institutes, College of 
Engineering and Architecture, Pullman, 
WA 99164-2712; 509/335-7225, fax 509/ 
335-7632. 
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More than 60 authors con- 
tributed to APPA's popular 
Facilities Management man- 
ual, whose 1610 pages nearly 
double the size of the first 
edition. 

SPECIAL FEATURES include: 

57 chapters providing 
in-depth discussion of all 
aspects of facilities manage- 
ment. 

r 

illustrated with hundreds of 
figures, schematics, and 
sample forms 

hardcover 
for dura- 
bility 

fists of 
further 
readings 

SECOND EDITION 

GEMENT 
A MANUAL FOR PLANT ADMINISTRATION 

YES! Place my order for ropies 0 $75.00 ea. for members and $109.00 for other,. I ; fund. onl% 

Postage and handling: add $8.00; all foreign orders (excluding Canada) add $20.00. 

Payment enclosed 1 Insoice me, P.O. enclosed (members only) Member Nonmember 

Name/Title 

Institution/Organization Order Total $ 

Address 

City/Stategip/Countn 

APPA PUBLICATIONS, P.O. BOX 753, WALDORF, MD 20504. 
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Mar. 4-5-Architectural and Standing 
Seam Metal Roofing Systems. Virginia 
Beach, VA. Contact: Roofing Industry Edu- 
cational Institute, 14 Inverness Drive East, 
Building H-110, Englewood, CO 80112- 
5608; 303/790-7200, fax 303/790-9006. 

Mar. 7-Roof Problem Analysis and 
Roofing Options. Seattle, WA. Contact: 
National Roofing Contractors Association, 
P.O. Box 4752, North Suburban, IL 60197- 
4752; 708/299-9070. 

Mar. 14-Asbestos Management Re- 
fresher. Austin, TX. Contact: Center for 
Environmental Research and Training, Box 
19021, Arlington, TX 76019-0021; 817/ 
273-3878. 

Mar. 17-Hazardous Materials Man- 
agement. Houston, TX. Contact: Center for 
Environmental Research and Training, Box 
19021, Arlington, TX 76019-0021; 817/ 
273-3878. 

Mar. 21-Roof Problem Analysis and 
Roofing Options. Kansas City MO. Con- 
tact: National Roofing Contractors Associa- 
tion, P.O. Box 4752, North Suburban, IL 
60197-4752; 708/299-9070. 

Apr. 2-5-EPA 1991 International Sym- 
posium on Radon and Radon Reduction 
Technology. Philadelphia, PA. Contact: 
Conference of Radiation Control Program 
Directors, 205 Capital Avenue, Frankfort, 
KY 40601; 502/227-7862. 

Apr. 22-23-Custodial Staffing Guide- 
lines. St. Charles, IL (Chicago area). Con- 
tact: Robert A. Getz, M/C 270, University 
of Illinois /Chicago, Physical Plant Depart- 
ment, Box 4348, Chicago, IL 60680; 312/ 
996-2837. 

Apr. 30-May 2-Telecommunications 
Infrastructure Planning. Cincinnati, OH. 
Contact: Washington State University, 
Conferences and Institutes, College of En- 
gineering and Architecture, Pullman, WA 
99164-2712; 509/335-7225, fax 509/335- 
7632. 

May 6-10-A/E/C Systems '91: Com- 
puter Management Show for Design and 
Construction Industry. Washington, DC. 
Contact: Sharon Price, A/E/C Systems '91, 
P.O. Box 310318, Newington, CT 06131- 
0318; 800/451-1196, 203/666-6097. 

May 13-15-Gas Mart '91. Orlando, 
Florida. Contact: Gas Price Index, P.O. Box 
70587, Washington, DC 20024; 202/444- 
4505. 

Jun. 22-26-International District Heat- 
ing and Cooling Association's Annual 
Conference: District Energy and the 
Environment. San Francisco, CA. Contact: 
IDHCA, 1101 Connecticut Avenue, N.W., 
Suite 700, Washington, DC 20036; 202/ 
429-5111. 

Jun. 23-26-American Association of 
Cost Engineers Annual Meeting. Seattle, 
WA. Contact: AACE Headquarters, P.O. 
Box 1557, Morgantown, WV 26507-1557; 
304/296-8444. 
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Facilities Manager, Volume 6 
[Ed. note: Due to a change in the volume sequence, there 
were only three issues of Facilities Manager published in 
Volume 6. Beginning with the current issue, the sequence of 
the four issues of each volume is Winter, Spring, Summer, 
and Fall.] 

ARTICLES BY SUBJECT 

Asbestos 
The Campus Environmental Crisis: Part 2. 

Asbestos in the Classroom, by Barbara Ruben 

APPA Business 
APPA Publishes New Energy Management 

Book 
Texas Tech, United States Military Academy 

Win Award for Excellence in Facilities 
Management 

1990 Annual Meeting Exhibitors 
APPA Makes Aggressive Move in 

Governmental Affairs Arena, by William D. 

Middleton & Walter A. Schaw 
APPA Committees 1990-91 

Summer 28 

Spring 3 

Summer 3 
Summer 12 

Fall 3 
Fall 8 

Steve Glazner is APPA's director of communications and editor of Facilities 
Manager. 

FACILITIES MANAGER 33 

Focusing on APPA's Future. 
A Profile of Witham D. Middleton 
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Focusing on APPA's Future: A Profile of 
William D. Middleton, by Christina Zack- 
Bordeaux 

The Best in Service: Innovations from Award 
Winning Facilities, by April Moore 

Capital Renewal/Deferred Maintenance 
Canada's Universities Address Their CRDM 

Problem, by Claude Lajeunesse 

CFCs 
Diminishing the Threat of CFCs, by Daniel P 

Blank 

Contracted Services 
Water Treatment Specifications for Colleges 

and Universities, by HEFT/APPA 
Selecting a Roofing Contractor, by Kevin 

Kennedy 
Choosing the Form of Construction Contract, 

by Edwin A. Dews 

Emergency Preparedness 
Coping With Natural Disasters: The California 

Earthquake, by Ruth E. Thaler-Carter 
The Earthquake and UC-Berkeley, by Paul F. 

Tabolt 
The Earthquake and UC-Santa Cruz, by F Louis 

Fackler 
Coping With Natural Disasters: Hurricanes, 

Floods, and More, by Ruth E. Thaler-Carter 

Fall 15 

Fall 29 

Fall 13 

Summer 21 

Spring 39 

Summer 33 

Fall 25 

Spring 24 

Spring 30 

Spring 32 

Summer 36 
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Energy Management/Utilities 
APPA Publishes New Energy Management Maintenance 

Book 
Illuminating the University Campus: Aspects of 

Spring 3 The Library Environment and the Preservation 
of Library Materials, by Carolyn L. Harris & 

Security, Aesthetics, and Efficiency, by Werner Paul N. Banks Fall 21 

K. Sensbach Spring 18 
Water Treatment Specifications for Colleges Management Issues 

and Universities, by HEFT /APPA Spring 39 Facilities Administration: Who's in Charge of 
Book Review: "Retrofit Opportunities for What?, by Herbert I. Collier Spring 35 

Energy Management and Cogeneration," ed. Book Review: "Systematic Job Evaluation and 
by F. William Payne, rev. by Dean Alderson Spring 54 Comparable Worth," by Dov Elizur, rev. by 

Norman Loat Spring 52 
Environmental Concerns Book Review: "Riding the Waves of Change," 
The Campus Environmental Crisis: Part 1. The by Gareth Morgan, rev. by William McGinniss Spring 54 

PCB Crackdown, by Barbara Ruben Spring 12 Challenge and Change in the Facilities 
Water Treatment Specifications for Colleges Management Profession, by Jack Hug Summer 19 

and Universities, by HEFT /APPA Spring 39 Canada's Universities Address Their CRDM 
Diminishing the Threat of CFCs, by Daniel P. Problem, by Claude Lajeunesse Fall 13 

Blank Summer 21 The Best in Service: Innovations from Award 
The Campus Environmental Crisis: Part 2. Winning Facilities, by April Moore Fall 29 

Asbestos in the Classroom, by Barbara Ruben 
The Library Environment and the Preservation 

Summer 28 Book Review: "Evaluating Major Components 
of Two-Year Colleges," ed. by Richard I. 

of Library Materials, by Carolyn L Harris & Miller, rev. by Rick Lee Fall 48 
Paul N. Banks Fall 21 Book Review: "Quality Circles: A Practical 

The Campus Environmental Crisis: Part 3. The Guide," by Mike Robson, rev. by Ronald R. 
Move to Recycle, by Barbara Ruben Fall 40 Maassen Fall 48 

Book Review: "The Right Ball," by Taylor 
Facilities Management International Alderman, rev. by Ralph E. Tuomi Fall 49 
Resource Management, by Stephanie Gretchen Summer 48 Book Review: "The Leadership Challenge," by 
Canada's Universities Address Their CRDM James Kouzes & Barry Posner, rev. by Art 

Problem, by Claude Lajeunesse Fall 13 Jones Fall 49 
Book Review: "Managing to Keep the 

Facilities Management Profession Customer," by Robert L. Desatnick, rev. by 
Facilities Administration: Who's in Charge of T.R. Wray Fall 50 

What?, by Herbert I. Collier Spring 35 Book Review: "Age Discrimination: An 
Texas Tech, United States Military Academy Administrator's Guide," by Nicholas 

Win Award for Excellence in Facilities DiGiovanni Jr., rev. by Alfred M. Rozeiu Fall 51 

Management Summer 3 
Challenge and Change in the Facilities PCBs 

Management Profession, by Jack Hug Summer 19 The Campus Environmental Crisis: Part 1. The 
APPA Makes Aggressive Move in PCB Crackdown, by Barbara Ruben Spring 12 

Governmental Affairs Arena, by William D. 
Middleton & Walter A. Schaw Fall 3 Planning, Design, and Construction 

Focusing on APPA's Future: A Profile of Illuminating the University Campus: Aspects of 
William D. Middleton, by Christina Zack- Security, Aesthetics, and Efficiency, by Werner 
Bordeaux Fall 15 K. Sensbach Spring 18 

Book Review: "Guide to Quality Control for 
Facilities Manager Index 
A Five-Year Subject Index to Facilities Manager, 

by Steve Glazner Spring 45 

Design Professionals," by David K. Ballast, 
rev. by James E. Gehman 

Selecting a Roofing Contractor, by Kevin 
Spring 53 

Kennedy Summer 33 
Federal Government 
The Campus Environmental Crisis: Part 1. The 

Choosing the Form of Construction Contract, 
by Edwin A. Dews Fall 25 

PCB Crackdown, by Barbara Ruben Spring 12 
Diminishing the Threat of CFCs, by Daniel P Recycling 

Blank Summer 21 The Campus Environmental Crisis: Part 3. The 
The Campus Environmental Crisis: Part 2. Move to Recycle, by Barbara Ruben Fall 40 

Asbestos in the Classroom, by Barbara Ruben Summer 28 
APPA Makes Aggressive Move in Roofing 

Governmental Affairs Arena, by William D. Selecting a Roofing Contractor, by Kevin 

Middleton & Walter A. Schaw Fall 3 Kennedy Summer 33 

Library Preservation Security 
The Library Environment and the Preservation 

of Library Materials, by Carolyn L. Harris & 

Illuminating the University Campus: Aspects of 
Security, Aesthetics, and Efficiency, by Werner 

Paul N. Banks Fall 21 K. Sensbach Spring 18 
Design Specs for an Emergency Telephone Summer 20 

Lighting 
Illuminating the University Campus: Aspects of Training 

Security, Aesthetics, and Efficiency, by Werner Book Review: "Successful Training Strategies," 
K. Sensbach Spring 18 by Jill Casner-Lotto & Associates, rev. by Paul 

Design Specs for an Emergency Telephone Summer 20 Schneller Spring 52 
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AUTHORS Loat, Norman. Book review of Systematic Job 
Evaluation and Comparable Worth. Spring 52 

McGinniss, William. Book review of Riding the 
Alderson, Dean. Book review of Retrofit Waves of Change. Spring 54 

Opportunities for Energy Management and Maassen, Ronald R. Book review of Quality 
Cogeneration. Spring 54 Circles: A Practical Guide. Fall 48 

Banks, Paul N. (with C.L. Harris) The Library Middleton, William D. (with W.A. Schaw) 
Environment and the Preservation of Library APPA Makes Aggressive Move in Governmental 
Materials. Fall 21 Affairs Arena. Fall 3 

Blank, Daniel P. Diminishing the Threat of CFCs. Summer 21 Moore, April. The Best in Service: Innovations 
Collier, Herbert I. Facilities Administration: from Award Winning Facilities. Fall 29 

Who's in Charge of What? Spring 35 Rozeiu, Alfred M. Book review of Age 
Dews, Edwin A. Choosing the Form of Discrimination: An Administratos Guide. Fall 51 

Construction Contract. Fall 25 Ruben, Barbara. The Campus Environmental 
Fackler, F. Louis. The Earthquake and UC-Santa Crisis: Part 1. The PCB Crackdown. Spring 12 

Cruz. Spring 32 The Campus Environmental Part . Crisis: 
Gehman, James E. Book review of Guide to 2. Asbestos in the Classroom. Summer 28 

Quality Control for Design Professionals. Spring 53 The Campus Environmental Crisis: Part . 

3. The Move to Recycle. Glazner, Steve. A Five-Year Subject Index to Fall 40 
Facilities Manager. Spring 45 Schaw, Walter A. (with W.D. Middleton) APPA 

Gretchen, Stephanie. Resource Management. Summer 48 Makes Aggressive Move in Governmental 
Harris, Carolyn L. (with P.N. Banks) The Affairs Arena. Fall 3 

Library Environment and the Preservation of Schneller, Paul. Book review of Successful 
Library Materials. Fall 21 Training Strategies. Spring 52 

HEFT/APPA. Water Treatment Specifications for Sensbach, Werner K. Illuminating the University 
Colleges and Universities. Spring 39 Campus: Aspects of Security, Aesthetics, and 

Hug, Jack. Challenge and Change in the Facilities Efficiency. Spring 18 
Profession. Summer 19 Tabolt, Paul E The Earthquake and UC-Berkeley. Spring 30 

Jones, Art. Book review of The Leadership Thaler-Carter, Ruth E. Coping With Natural 
Challenge. Fall 50 Disasters: The California Earthquake. Spring 24 

Kennedy, Kevin. Selecting a Roofing Contractor. Summer 33 Coping With Natural Disasters: . 

Hurricanes, Floods, and More. Lajeunesse, Claude. Canada's Universities Summer 36 
Address Their CRDM Problem. Fall 13 Tuomi, Ralph E. Book review of The Right Ball. Fall 49 

Lee, Rick. Book review of Evaluating Major Zack-Bordeaux, Christina. Focusing on APPA's 
Components of Two-Year Colleges. Fall 48 Future: A Profile of William D. Middleton. Fall 15 

Critical Issues in 

CONTENTS 
Integrating Physical Plan- 
ning With Academic 
Planning 
Bridging the Communica- 
tion Gap Between 
Research Scientist and 
Facilities Planner 
Five Rules of Successful 
Project Management 
Creating a Physical Plant 
Construction Company 

Utilities Master Planning 
A Community College 
Goes Shopping for Space 
Reviving a Troubled Con- 
struction Project 
Handicapped Access on 
Campus 
Computerized Estimating 
and Scheduling 
Nine additional chapters 
Bibliography of related 
resources 

Softcover, 195 pages 
$22 APPA member institutions 
$30 all others 

To order: Add $8 for 
shipping and handling. 

Send check or 
purchase order to: 

APPA PUBLICATIONS, P.O. BOX 753, WALDORF, MD 20604 

Facilities Management 
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PLANNING, 
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PINPOINT 
LEAKS WITH 
COMPUTERIZED 
PRECISION! 

Using real-time correlation, Heath can 
locate even the smallest leaks in any of 
these buried systems: 

GAS 

WATER 

STEAM 

AIR 

For immediate service, appointment 
scheduling or additional information, 
contact Bob Perry, Heath Consultants 
Incorporated, 100 *lbsca Drive, 
P.O. Box CS-200, Dept. AP, 
Stoughton, MA 02072-1591. 
(617) 344-1400 or toll-free: 
1-800-432-8487 

An organization with offices across the 
United States and Canada, 
Heath Consultants has over 50 years of 
successful experience in leak detection. ICONSU LTH TA N TS 

HEA 

The Catalog. 
Your most important 
maintenance tool for 
hardware, plumbing 
& electrical parts. 

Easy toll free phone orders. 

6 month guaranteed prices. 

Same day shipping nationwide. 

Free shipping with $25 order. 

Shipping Centers: 
East: Hartford. Washington D.C.. Atlanta. 
Central: Chicago. Dallas. Denver (Fall '90), 
West: Seattle, San Jose, Los Angeles, Anaheim, 
San Diego. 
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0 
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Call Now 

For Free 

Wholesale 
Catalog 
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American Building Maintenance 31 
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International District Heating 
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1991 
Educational 
Calendar 

The Association of 
Physical Plant Administrators 
of Universities and Colleges 

(703) 684-1446 

JANUARY 6-11 
APPA's Institute for Facilities Management 
Newport Beach, California 
Features the three-track regular Institute program plus 
two special programs: Capital Projects, Remodeling & Historic 
Preservation; Personnel Management & Training 

FEBRUARY 28 - MARCH 1 

Preservation of Library and Archival Materials 
Washington, D.C. 
Course focusing on environmental conditions of libraries 
and archives. 

MARCH 11-12 
Custodial Staffing and Standards Seminar 
Nashville, Tennessee 
Guidelines for building maintenance functions. 

APRIL (tentative) 
Facilities Audit Workshop 
Program examines methods for performing a facilities audit 
and case study examples. 

APRIL 28 - MAY 3 
Executive Development Institute 
South Bend, Indiana 
Executive training for senior facilities managers to enhance 
skills to be more effective in institutional policymaking, 
financial management, strategic planning, and customer service. 

JULY 21-24 
APPA Annual Meeting 
Orlando, Florida 
Features keynote addresses, educational presentations, 
exhibits and social activities. 

AUGUST 18-23 
APPA's Institute for Facilities Management 
New Orleans, Louisiana 
Features the three-track regular Institute program plus 
two special programs-Maintenance Management and Managing 
Information Systems (tentative). 

NOVEMBER (tentative) 
Institute for Facilities Finance in Higher Education 
Executive program on finance, budgeting, accounting 
principles, funding sources and other areas of capital 
asset management. 
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Are You Really Serious About Computerizing Your 
Campus Maintenance Management? 

THE CHIEF Software- now serves over 60 Colleges and Universities! 

Practical, Cost-Effective, Maintenance Management 
Expedite, control, account for, record, and report 
on maintenance work, labor, and materials. 

Entry Level, Standard, and Custom versions configured 
to meet your exact needs. 

Field proven since 1982 
Data entered only once 
Telephone & Field Support 
For PCs and LANs 
Complete billing and charge back features 

Work Orders Fault Code Analysis Project Management Full Connectivity 
Maintenance Records Down Time Analysis Planning & Scheduling Report Writer 
Preventive Maintenance Tool Tracking Automated Dispatching Data Transfer 
Usage Based PM Quik Calls'" Tooling Management Gateways 
Quik PM'" Purchase Orders Component Management Bar Coding 
Resource Accounting Purchase Requisitions Remote Work Order Printing Pocket PCs 
Time & Materials Parts Inventory Remote Request Entry 

This is the Maintenance Management Software 
you read about in the Fall 1988 Issue of 

the APPA Facilities Manager 

Maintenance Automation Corporation 
3107 W. Hallandale Beach Boulevard Hallandale, Florida 33009-5121 

(305) 962-8800 FAX: (305) 962-9046 
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