


Portable Partition Systems 

L nagine ... being able to easily partition any area in your facility to provide the meeting areas you need. Partitions which are 
tackable, sound absorbing and free of any exterior connections. No complicated or limiting track systems. no costly structural 
supports. no inte,ference with your building's heat. light. and ventilation systems. Screenjlex Portable Partitions ... 

Screenjlex Partitions will allow you to 
convert your cafeteria, media center, student 

union or any open area in your facility 
into useful rooms in minutes. 

REAL LIFE . .. 

REAL SOLUTIONS! 

Screenjlex units planned into a facility keep the space 
open and flexible for future educational changes. 

the partitions of the future are here! 

You can now create instant rooms 

Locare parririo11 

as easy as . . .. 

U11/ock par1ition and pull 
handle I lL.1 

Position parrition as desired 

Consider this ... the same partitions 
which provide the 8 - 24' x 24' 

rooms shown above can be stored 
in less than 50 square feet! 

FOR FREE BROCHURE, VIDEO, AND PARTITION 
PLANNING JNFORMATJON PLEASE CONTACT: 

Scree11jlex Portable Partitions, Inc. 
250 Lexi11g to11 Drive 

Buffalo Grove, IL 60089 
800-553-0110 

Simply the world's most versatile portable partitions! 
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Steve Glazner 

Devoting a theme issue to 
planning, design, and con­
struction is much like 

devoting one to maintenance and 
operations-the topic is broad, 
and virtually any subject can be 
included. The outstanding group 
of feature articles in this issue was 
collected and edited by field editor 
Donald Guckert of the University 
of Missouri-Columbia. He 
deserves our many thanks for 
identifying key concerns and 
selecting the right authors to dis­
cuss them. 

Don brings a fresh and knowl­
edgeable expertise to the proceed­
ings-he is director of planning, 
design, and construction for the 
dynamic UM campus; he is writing 
the chapter on construction contract 
administration for the third edition 
of the Facilities Management manu­
al; and he is the coordinator of the 
Capital Project Planning special 
program for APPA's Institute for 
Facilities Management. 

TI1e January 1995 special program 
was one of the most well attended 
and highly rated in Institute 
history-so much so that the pro­
gram will be offered again at the 
January 1996 Institute in Los 
Angeles, California. We urge you to 
attend the Institute and register for 
the special program early. 

Also on the PDC route, APPA is 
proud to announce the publication 
of Planning for Master Planning, a 
new monograph based on the pop­
ular APPA seminars conducted. by 
The Christner Partnership. The 
authors, John Reeve and Marion 
Smith, discuss the processes and 

SUMMER 1995 ♦ FACTUTJES MANAGER 3 

players needed to begin a success­
ful master planning activity. Costs, 
schedules, and step-by-step guide­
lines are designed to help facilities 
professionals at small and large 
schools alike to participate, fully 
informed, in developing a master 
plan for their institution. More 
information can be found in the 
article on page 12. 

Additional publications are in the 
works related to planning, design, 
and construction. We are planning 
to publish a monograph on build­
ing commissioning, again based on 
a popular APPA seminar, and we 
also plan to update our Critical 
Issues book on planning, design, 
and construction. If you think you 
have a case study that would be 
appropriate for the new Critical 
Issues book, send me an outline or 
abstract for consideration. 

Wayne Leroy, APPA's executive 
vice president, discusses planning 
of a different sort in his Executive 
Summary column. Incredible 
changes have been occurring in 
how institutional accreditation is 
accomplished, and Wayne urges all 
facilities professionals to be aware 
of this important evolution of insti­
tutional assessment. It will affect 
facilities. 

Finally, read more about 
APPANet, APPA's new presence on 
the Internet, in Diana Tringali' s 
Information Access column. We 
will be demonstrating our initial 
offerings in the exhibit hall at the 
Philadelphia annual meeting, July 
16-18. Come join us for an exciting 
meeting, and the start of an exciting 
ad venture on the Net. ■ 
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Griffith University and 
Michigan Housing 
Receive Award for 
Excellence 

G riffith University, in 
Queensland, Australia, and the 
University of Michigan 

Housing Division have been selected 
to receive the Award for Excellence in 

Con1ulttog Eog,net11 

ENGINEERING & CONSULTING SERVICES 

6629 W Central Aveooe • Toledo. Olio 43617 
Phale 419·843·8200 • Fax 419·843·8020 

Facilities Management for the quality 
of their facilities operations. Griffith is 
the first institution outside of North 
America to be recognized with the 
award. 

"lbis award has been earned 
through the collective effort of all the 
staff in the office of facilities manage­
ment. Everyone is very proud of this 
achievement," said Sam Ragusa, direc­
tor of physical plant at Griffith. 

Griffith University is a comprehen­
s ive research, doctoral-granting univer­
s ity with 18,000 s tudents on campuses 
located in Brisbane and the Gold Coast 
cities in the southeast region of 
Queensland, Australia. The university 
has fourteen faculties occupying more 
than eighty major buildings on five 

............. 
Wlna 1995 I• 
DHlowAward 

Walter .,._,~ 
of8tiel-' State, 

at 
ft!Ceift 

campuses, which total more than 600 
acres. The campuses are distinctive for 
maintaining the natural Australian 
bushland environment. 

The office of facilities management, 
with a staff of 150, is responsible for 
planning, design, construction, mainte­
nance, and operation of the university's 
physical facilities as well as providing 
such services as printing, security and 
parking, space planning and allocation, 
and room scheduling. The office has 
used an integrated approach to facili­
ties management to yield organization­
al and operational efficiency and effec­
tiveness. 

The department used the criteria 
established for the A wards for 

Continued on page 7 



THE LEFT ONE IS THE 
RIGHT ONE. 

At first glance, the motor on the 
left may not look like a bargain. 
But it could save your company 
over $5,600. * 

Here's how - energy efficiency. 
Put these 50 hp motors to work 
for 6,000 hours a year. At a cost of 
$0.07 per kWh, energy savings 
will repay the initial cost differ­
ence for the premium-efficiency 
motor in about a year. In 10 years, 
those energy savings can actually 
be more than three times the first 
cost of the motor. (Higher electrici-

ty rates now or in the future will 
yield even more dramatic results.) 

The basic reason is I2R - the 
law of physics that says all electri­
cal conductors waste energy in the 
form of heat. Copper-wound pre­
mium-efficiency motors waste less 
than standard motors. So less 
energy is needed to do the same 
amount of work. 

And because they run cooler, 
premium-efficiency motors last longer 
and require less maintenance. 

Put these advantages together. 

They mean lower electricity bills, 
annual energy savings dividends, 
lower life-cycle costs, less down­
time and more profit for your com­
pany. 

For more information on how 
premium-efficiency motors can 
make a difference to your profit 
picture, call 800-CDA-DATA. Or 
write the Copper Development 
Association Inc., 260 Madison 
Avenue, New York, NY 10016. 

• Figure based on 95.0% premium-efficiency and 91.5% standard-efficiency motors working 6,000 hours per year for 10 years at an electricity cost of $0.07 per kWh. 

COPPER. The smart choice. 
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Motion Control Engineering, Inc. 

□ 

11354 White Rock Road• Rancho Cordova, CA 95742 
(916)638-401 1 • Fax: (916)638-0324 

ENGINEERED 

Maybe you never thought about elevator drives 

and controllers. You just pushed the button and the 

car went up. Now costs keep going up, 

and it's a challenge to control them. 

ELEVATOR 

So you're on the lookout for new ideas. on-proprietary 

elevator control and monitoring systems that give you 

a world of choices. Diagnostic tools, manuals and 

prints that bel.ong to you - so you're free to select 

the most favorable elevator service vendors. 

CONTROL 

Have you thought about line pollution from elevator drives? 

Are you experiencing strange behavior from sensitive 

electronic equipment? MCE's SYSTBM 12 cuts harmonic 

distortion in half so you can end electronic discord. 

SOLUTIONS 

Maybe you didn't know there was an award-winning high 

tech elevator control company just waiting to serve you. It's 

time you knew. Because you're in the drivers seat. 

Engineered Elevator Control Solutions 
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ExceUence as performance standards 
when it began to formulate a strategic 
plan in 1991. These criteria were weU 
accepted by the staff and were encapsu­
lated in the strategic plan. 

The University of Michigan Housing 
Division in Ann Arbor received an 
Award for Excellence for its entire facil­
ities organization. In 1993, UM's 
Housing Division had received Award 
for Excellence recognition in the 
catagories of Campus Condition and 
Appearance and Energy Conservation 
Programs. 

The Award for ExceUence is APP A's 
highest institutional honor and recog­
nizes institutional excellence as set 
forth in the program cri teria. An insti­
tution may seek recognition of its entire 
facilities operation or of specific compo­
nents, such as housing, grounds, or var­
ious services. Awards are given on an 
ongoing basis, and an application may 
be submitted to the APPA Professional 
Affairs Committee at any time. For fur­
ther information on the program, con­
tact Wayne Leroy or Lander Medlin at 
the APP A office, 703-684-1446. ■ 

NACUBO Names New 
President 

T he National Association of 
CoUege and University Business 
Officers (NACUBO) board of 

directors has selected James E. Morley 
Jr. as their new president. Morley will 
replace Caspa L. H arris Jr. on 
September 1, 1995. 

Morley comes to NACUBO from 
Cornell University, where he has been 
senior vice president since 1987. He 
began working at ComeU in 1985, serv­
ing as vice president and treasurer, 
before assuming his present position, 
and he has served in various positions 
with other schools. Morley also served 
as president of the Eastern Association 
of College and University Business 
Officers in 1984-85, as a member of the 
NACUBO board from 1986 to 1989, and 
he received the NACUBO 
Distinguished Business Officer Award 
in 1993. 

Morley stated that his twenty-three 
years of experience in higher education 
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have equipped him with the knowl­
edge and skills to lead ACUBO. "This 
appointment gives me the opportunity 

to bring my experience in higher edu­
cation into the full spectrum of 

ACUBO operations," he said. 

The Command Center™ 
All of your pool functions at your fingertips. 

The Command Center"' Is a self contained, 

fully Integrated electronic panel that 

controls all of your pool functions from 

circulating pump, water levels and 

chemical controller. 

Take Command of your facility today! 

One Bridal Ave., P.O. Box 578 
W. Warwick , RI 02893 

800-832-8002 

■ 
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Virtual University Created 

J 
ones International Ltd., which 
operates several cable-TY compa­
nies and the Mind Extension 

University, announced the creation 
of International Univers ity College, a 

For over 80 years, American Building 
Maintenance Company has provided 
high-quality contract building mainte­
nance services - without the high cost. 

We've learned our clients' real needs. 
Studied dozens of ways to save them 
money. Analyzed costs, productivity and 
quality levels so well that our clients can 
save as much as 15% over in-house pro­
grams. Without sacrificing quality. 

You'll find that our proposals are 
detailed, accurate, and meet the unique 
demands of your campus. More and more 
institutions are finding that ABM contract 
custodial, engineering services and 
grounds care are exactly what they need 
to operate with today's budget cuts. 

degree-granting institution that will 
use te lephone, electronic mail, and 
v ideotaped course sessions to commu­
nicate wi th studen ts. The college has 
applied for accreditation through the 

orth Central Association of Colleges 
and Schools and is contracting w ith 

Call today: 415-597-4500, 
Extension 148. Or write: 
Robert Ramirez, Vice President, ABM 
College and University Division. 
It's time. 

ABNI 
AMERICAN BUILDING 
MAINTENANCE CO 

a subsidiary or 
Amencan Buold,ng 
Majntenance Industries. 1nc 

Robert Ramirez. Vice President 
College & University Division 
American Building Maintenance Co. 
50 Fremont Street. Suite 2600 
San Francisco. CA 94105-22.'l() 
Fax 41 5-597-7160 

faculty members from major universi­
ties to produce courses on videotape. 
The school presently offers a master's 
in business administration, and hopes 
to offer at least one bachelor's degree 
program in the fall. ■ 

UNC Recognized for 
Recycling 

U niversity of orth Carolina at 
Charlotte received the orth 
Carolina Recycling 

Associations Merit Award for out­
standing commitment to recycling. 
The award recognizes the university's 
overall recycling program. 

The UNC recycling program was 
begun three years ago, and the school 
now recycles approximately 24 percent 
of its waste. Waste management prac­
tices also include the use of a nearby 
waste-to-energy facility to dispose of 
51.5 percent of the university's norue­
cycled waste. Recycling efforts are 
underway throughout the campus, 
including the student residence halls. ■ 

Telecommuting on the Rise 

By the end of 1995, the number of 
people who commute to work 
via modem is exp ected to reach 

9.24 million workers, an increase of 10 
percent over 1994, according to Link 
Resources Corp. The group further 
predicts that telecommuters will be the 
fastest growing segment of the bur­
geoning home-office market. 

According to an article in the April 
issue of Facilities Design & Ma11agement, 
factors driving the adoption of telecom­
muting include: 

• The demand for families to have 
more flexibility in their lifestyles. 

• Government efforts to improve the 
environment (specifically the federal 
Clean Air Act) are pressuring large 
corporations to look for methods to 
comply without dis rupting work. 

• Increased availability and lower cost 
of personal computers and communi­
cations services and equipment. 

• Recent efforts by corporations to 
streamline, rightsize, and flatten their 
organizational structures. 

• The need to reduce real estate assets. ■ 



a 

APPA Salutes 
the Following 
Exhibitors 

Visit Tl,cm 11I tl,c 
l'l,i/,1dc/pl,i11 :\111111t1/ 
Mccti11g 

Acentech Incorporated 
Adams Rite 
ADM 
AEC Data Systems, Inc. 
Airedale North America, lnc. 
American Management 

Systems 
American School & University 
American TI,ermal Products 
Aperture Technologies, Inc. 
Apex Environmental 
Applied Computer 

Technologies 
Applied Management 

Engineering 
Aqualine Resources, Inc. 
ARMM Associates, Inc. 
Ascension 
Ashland Chemical Co/Drew 

Water 
Automated Logic Corporation 
Aztec Products 
[ll 
Bakor, Inc. 
Best Litter Receptacle 
Best Lock Corporation 
Betz Water Management 
Bird-X Inc. 
Black & Veatch 
Blockhouse Company, Inc. 
Blue Ridge Carpet Mills 
Bonar & Flotex, Inc. 
Brinjac, Kambic & Associates 
Building Operating 

Management 
Business Resource Group 

m 
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Hanscomb Associates 
Harrington Corporation 
HESCO Division of MRL, Inc. 
Hillyard, inc. 
HNTB 
Hoffman Architects 
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Host/ Racine Industries, Inc. 
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Huntington Laboratories, Inc. 

D 
lnspec, Inc. 
lnt'I District Energy Assn. 
ISES Corporation 
lslandaire Inc. 

D 
Jenbacher Energy 
Johnson Controls, Inc. 

~ba High Security Locks 
KCM 
Kenall Lighting 
Kieran, Timberlake & Harris 
Kullman Industries, lnc. 

D 
LampLight Industries, Inc. 
Landis & Cyr Powers 

Law Engineering & 
Environ men ta 

LCN Closers 
Lerch Bates orth America, Inc. 
Leslie Controls 
Lever Industrial Company 

~ 
Maintenance Automation Corp. 
Martin Surfacing Inc. 
McCourt Mfg. 
McQuay International 
Mecl1anical Ingenuity Corp. 
MILCO 
Milliken & Company 
Mity-Lite Tables, Inc. 
Motion Control Engineering 
Musco Sports Lighting, Inc. 
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alco Chemical Company 
an1CO Mfg. 
a tare Corporation 
atgun Corporation 
ational Energy Control Corp. 
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0 & R Energy, Inc. 
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Patcraft Commercial Carpet 
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Performance Roof Systems, Inc. 
Perini Building Company, Inc. 
Perma-Cap Vinyl Bleacher 

Cover 
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Polycoa t Systems, Inc. 
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R & R Plastics, Inc. 
RBI/ GraviTURF 
Refron, Inc. 
Robert M. Stafford, Inc. 
Roese), Kent & Associates 

Rolf Jensen & Associates, Inc. 
Roofing Resources 
RS Means 
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Santana Products, lnc. 
Sarnafil, Inc. 
Savage Engineering 
Skyjack USA 
Solustan, Inc. 
Southern Bleacher Company 
Special-Lite Inc. 
Spectrum Industries, Inc. 
Staefa Control System 
StageRight Corp. 
Stanley Consultants, Inc. 
Suburban Manufacturing 
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Tela ire Systems, Inc. 
The Maiman Company 
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CHEMA Examines the 
Electronic Campus 

The Electronic Campus: Technological 
Trends in Auxiliary Services. Eight 
speakers w ill discuss the single most 
important technological innovation in 
his or her auxiliary service area. The pro­
gram will be presented on July 23, 1995 
at NACUBO's annual meeting in 

The Council of Higher Education 
Management Associations, and its 
member the ational Association 

of College and University Food Services, 
will present an educational program on Orlando, Florida. ■ 
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TOUGH FACILI1Y 
INFRASTRUCTURE DECISIONS? 

Select the firm with proven ability to successfully 
develop and implement innovative solutions for facility 
management and utility resource plannjng decisions. 

Serving Universities and Institutions Nationwide 

SVBK CONSULTING GROUP 
Engineers and Consultants 

• Fuel Supply Development • Risk Management 

• Regulatory Support • Cost Recovery 

• Project Financing Support • Supply Planning 

• Cogeneration Analyses • Privatization 

• Contract Negotiations • Feasibility Studies 

• Strategic Planning • Public Procurements 

■ Conservation & Demand-Side Programs 

CHARLOTTE 0 DENVER 0 ORLANDO 

(704) 347-8100 (303) 843-0600 ( 407) 872-1500 

FAX (704) 347-8101 FAX (303) 843-0529 FAX ( 407) 843-3200 
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Indoor Air Quality 
Guideposts 

I
ndoor air quality has become a 
common concern among both facil­
ities managers and building occu­

pants. The following are some com­
mon factors affecting indoor air quali­
ty, as recently listed in Engineered 
Systems (April 1995). 

1. Carbon dioxide-Buildings with high 
CO2 levels have a higher rate of com­
plaints about indoor air quality. An 
elevated CO2 level may indicate that 
the building mechanical systems are 
not circulating a sufficient amount of 
outside air. 

2. Temperature-Complaints of fluctu­
ating air temperatures may indicate 
poor air circulation and improper air 
balancing. 

3. Humidity- Humidity levels are diffi­
cult to control; high humidity 
(greater than 50 percent) increases 
microbial growth, while low humid­
ity can cause eye and skin dryness. 

4. Microbial contaminants-An estimat­
ed 10 percent of indoor air quality 
problems are due to microbial conta­
minants. Often, these microbes are 
released during repair and mainte­
nance of contaminated mechanical 
systems. 

5. Building materials-Building materi­
als can give off pollutants at very 
low levels, making them difficult to 
isolate. 

6. New assessment methods- ew meth­
ods to test indoor air quality are in 
development that may provide 
clearer ways of evaluating inside air. 

7. HV AC maintenance-Poor HV AC 
maintenance has been associated 
with increased air quality com­
plaints . Often these complaints sub­
side o nce the system is properly 
maintained. 

8. Medical recognition- The medical 
and legal professions are increasing­
ly recogruz ing the effect poor indoor 
air quality can have on health. It is 
estimated that hundreds of millions 
of dollars in medical care and lost 
time can be attributed to health 
problems resulting from poor air 
quali ty. ■ 



Call for Entries 

T he Professional Grounds 
Management Society (PGMS) 
and Grounds Maintenance maga­

zine are searching for the country's 
best maintained landscapes for their 
23rd annual Professional Grounds 
Maintenance Awards. Awards are 
offered in thirteen categories covering 
all types of private, public, commer­
cia l, and industrial landscapes. To 
qualify, a landscap e must be at least 
four years old and under your contin­
uous maintenance for at least two 
years. Awards will be presented dur­
ing the PGMS annual meeting 
November 12-16 in Fort Worth, Texas. 
Deadline for entries is August 4, 1995. 
Contact PGMS, 120 Cockeysville Rod, 
Suite 104, Hunt Valley, MD 21031; 410-
584-9754. ■ 

Resources Currently 
Available 

T he Complete TSCA Chemical 
Inventory of over 61,000 individ­
ual chemicals is now available a t 

cost on CD-ROM. IBM BookManager 
search and retrieve software is includ­
ed for DOS, Windows, and OS/2. The 
inventory lists 61,000 chemicals 
indexed by CAS number, common 
name, molecular formula, etc. To 
receive a copy, send an e-mail request 
to wemhoff@gate.net, or call Mark 
Wemhoff at 407-321-7912. 

The fourth edition of the Disaster 
Recovery Yellow Pages is available from 
the Systems Audit Group, Inc. The 
book is a 280-page comprehensive list­
ing of hard-to-find recovery services 
throughout the United States and 
Canada containing over 2,300 vendors. 
Cost of the publication is $98, plus $3 
shipping and handling. To order con­
tact The Systems Audit Group, Inc., 25 
Ellison Road, Newton, MA 02159; 617-
332-3496; fax 617-332-4358. 

Contract Services for Higher Education, 
a new publication from Peterson's 
Guides, lists over 2,000 companies 
offering a host of services to higher 
education. Profiles of the companies are 
divided into sixteen major categories, 
such as financial, legal, academic, 
administrative, plant, and public rela-

tions services. Also included is infor­
mation on each company's size, loca­
tion, college and university clients, geo­
graphic areas served, and annual sales. 
To purchase a copy call Peterson's cus­
tomer service at 800-338-3282. Cost of 
the guide is $89.95. 

Peterson's Guides has also estab­
lished "The Education Center" on the 
Internet's World Wide Web. The center 
presently carries searchable data and 
narrative on educational instih.1tions at 
all levels and will provide communica­
tion and transaction services such as e­
mail and college applications. Future 
development of the center will include 
providing a site for all institutions that 
Peterson's traditionally works with. 
The address of the center is 
http://www.petersons.com. 

Haw to Mitigate Slip and Fall 
Liability ... A Plaintiff's AttorneiJ Speaks 
Out is available free of charge from 
Altro Floors. This brief guide provides 
case histories, suggestions of how pre­
ventive action can reduce the incidence 
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of slips and falls in the workplace, an d 
what action is necessary should a slip 
and fall occur. To request a copy, call 
Robert Ross, Altro National Marketing 
Manager, 800-941-1696; fax 415-941-
2961. 

The 1994 Indoor Air Quality Directory 
is now available from IAQ 
Publications. The directory lists thou­
sands of service firms, product manu­
facturers, training resources, work­
shops and courses, federal and state 
government agencies, and publications 
and glossaries relevant to indoor air 
quality. The cost of the directory is $75. 
To order, or to receive more informa­
tion, contact IAQ Publications Inc., 2 
Wisconsin Circle, Suite 430, Chevy 
Chase, MD 20815; 800-394-0115; fax 
301-913-0119. 

When Crisis Strikes on Campus, a 
handbook and companion videotape 
on handling campus crises is available 
from CASE, the Council for 
Advancement and Support of 
Education. The publication gives a 

Low Maintenance 
World Dryer leads the way. 
• Effective cost reduction 
• Intelligent environmental choice 
• Improved hand sanitation 

/l))Ji WORLD 
'{({ti DRYER<!» 

The Leader in Warm Air Dryers Since 1948. 

5700 McDermott Drive Berkeley, IL 60163 
(708) 449-6950 Toll Free: (800) 449-6950 
FAX: (708) 449-6958 

In Canada: 5850 Keaton Crescent, Mississauga, Ontario L5R 3K2 
(905) 507-1420 FAX: (905) 507-1777 



12 FACfUTIES MANAGER ♦ SUMMER 1995 

behind-the-scenes look at how the 
University of Florida handled the mur­
der of five students in 1990. Other sec­
tions of the book present case studies in 
crisis communications and issue papers 
on communicating about sensitive cam­
pus concerns. The 254-page book and 
24-minute VHS videotape are available 
for $79.95 from CASE. To order call 
CASE Publications Order Depar tment 
at 202-328-5900 or mail to P.O. Box 
90386, Washington, IX 20090-0386. 
Specify item number 24902s. 

CAUSE, the association for managing 
and using information resources in 
higher education, has published the 
CAUSE Institution Database 1994 Profile, 
a 170-page summary of its annual sur­
vey of colleges and universities on 
information technology-related issues. 
Copies of the report are available for 
$35 to CA USE members; $70 others. 
For information contact CAUSE at 303-
939-0310. 

Parke Industries, Inc. is offering free 
copies of its video, Inside a Successful 

Lighting Retrofit Program, a 12-minute 
production documenting Parke's work 
in developing the Green Lights award­
winning Southern California Gas 
Company lighting retrofit project. The 
video is intended to be a tool for train­
ing and information by organizations 
considering a lighting retrofit. For a 
copy of the videotape, con tact Parke's 
marketing department at 800-367-2753. 

The Directory of Operating Grants lists 
670 foundations that support the ongo­
ing operating expenses, such as 
salaries, rent, mortgage payments, and 
utilities, that sustain an organization's 
usual activities. The index contains 
more than 3,000 entries and includes 
the following categories: Community 
Development, Cultural Organizations, 
Disabled, Education, Health 
Organizations, Higher Education, 
Hospitals, and more. The cost of the 
di.rectory is $58.50, plus $6 shipping 
and handling. Contact Research Grant 
Guides, Inc., Dept. 3A, P.O. Box 1214, 
Loxahatchee, FL 33470; 407-795-6129. ■ 

with 

ENVIROFAN 
Ceiling Fans 

and 

PROTECTO-GUARD 
Ceiling Fan Guards 

Envirofan ... the premier industrial ceiling fan. In winter Envirofans re­
claim and re-circulate ceiling heat so thermostats stay off longer. In summer 
Envirofans vertical air flow provides evaporative cooling and mixes conditioned 
air so thermostats can be set 8-10 degrees higher. Attractive, all-metal Envirofans 
delivers air up to 43,500 cfm. Uses less than . 75 amps. Fans have sealed bearings, 
enclosed motor, up to five-year warranty. UL listed, CSA approved. 

Protecto-Guard . .. a design so unique, it's patented. Fans function 
smoothly, safe from flying objects. Protects people within reach. Heavy-duty non­
sagging steel wires are arranged in a unique sunburst pattern and are non-rusting 
shiny zinc plated. Three sizes fit most fans. Two-piece construction installs easily. 
Made in the USA. 

CALL TOLL-FREE 1-800-236-7080 
The Ceiling Fan Specialists 

NORTHWEST ENVIRONMENTAL SYSTEMS, INC. 
P.O. Box 2944 · Oshkosh, WI 54903 · (414) 235-7808 

APPA Publishes Master 
Planning Book 

P lanning for Master Planning, a 
new monograph published by 
APP A, provides facili ties man­

agers and other campus administra­
tors with the tools and processes need­
ed to begin and conduct a master plan­
ning effort. The authors, architects 
John Reeve and Marion Smith of The 
Christner Partnership, conducted 
APP A's popular seminars on planning 
for master planning. 

Section I, What is Master Planning?, 
defines the term and provides a step­
by-step process for beginning a success­
ful master plan. Section II, Preparing 
for the Process, p rovides information 
on determining objectives, where to 
begin , and master plan administration. 
Section ill, Selecting Consultants, dis­
cusses the selection process, searching 
for professionals, evaluating RFQ 
responses, negotiating contracts, and 
more. 

The 112-page softcover book includes 
many worksheets and checklists that 
can be adapted to any institution. A 
comprehensive resource listing is 
included for further reading. 

Planning for Master Planning is avail­
able from APPA at a cost of $29 for 
APPA member institutions, $40 for all 
others. Please add $8 for shipping and 
handling. Prepayment is required; 
p lease send your check or credit card 
information to APPA Publications, P.O. 
Box 1201, Alexandria, VA 22313-1201. ■ 



MAILBOXES 
AND MAILROOM EQUIPMENT 

Products Include: 
Brass Mailboxes 

Aluminum Mailboxes 

Free-Standing Mail Centers 

Pedestal Boxes 

Apartment Mailboxes 

Free-Standing Drop Boxes 

Wall Mounting Mall Drops 

Mall Carts 

Stamp Machines 

Name Directories 

Key Cabinets 

Specialty Boxes 

Spare Parts 

Custom Systems 

Salsbury is the # 1 Supplier of Mailboxes 
to Colleges & Universities 

People Committed to Quality Since 1936 

To order litstalule, please contact us 241n. by phone, tu, or mal. 

Saluury lndwtrln (BOO) 323-3003 
1010 Eal 62nd Street (213) 23H181 
Loe Mg8IN, CA 90001 Fa (213) 232-7021 
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Wayne E. Leroy, CAE 

Changes in 
Institutional 
Accreditation Will 
Affect Facilities 
Operations 

It is appropriate in this issue of 
Facilities Manager, which focuses on 
the planning, design, and construc­

tion of higher education facilities, to 
also bring to your attention a related 
debate that is raging throughout high­
er education. This one, however, is not 
in the area of facilities, but it goes to 
the very fabric of the institution 
itself-institutional accredi tation! 

Perhaps a brief history of institution­
al accreditation will help focus the 
issues as they are currently being 
debated throughout higher education. 
Voluntary self-regulation through 
accreditation has a century-long history 
of distinguishing secondary school pro­
grams from undergraduate programs, 
separating legitimate from illegitimate 
institutions, and assisting colleges and 
universities to improve themselves 
through periodic self-assessment of 
their strengths and weaknesses. ln 
doing all these things, accreditation has 
helped assure the public, faculty and 
staff, and institutional leaders that 

Wayne Leroy is APPA's executive vice 
president. 

accredited institutions genuinely do 
offer high-quality educational pro­
grams. 

During the last century of accredita­
tion history in America, the responsibil­
ities of accreditation have resided in six 
regional associations (including nine 
commissions organized by type or level 
of institution), seven national associa­
tions for entire institutions, and sixty 
specialized agencies. It is not uncom­
mon for many institutions to deal with 
a dozen or more accrediting bodies 
during the course of a few years. Each 
and every year virtually all institutions 
undergo hundreds of hours of self­
study in p reparation for accreditation 
team vis its. Thousands of hours are 
spent by "peer professionals" making 
site visits, and institutions in aggregate 
expend hundreds of thousands of dol­
lars to gain or retain accredita tion. 

Since the early 1900s some form of 
national accrediting body has been in 
existence to coordinate the activities 
and functions of the accreditation 
process. For the last twenty years 
accreditation coordina-
tion was provided by the 

presidents, as well as other institu­
tional leaders and policy makers 
regarding the demands of specialized 
accreditation. 

F ollowing the dissolution of 
COP A, a new group has been 
formulated to establish a new 

national body capable of demonstrat­
ing that higher education itself can 
monitor and improve education while 
protecting the public interest. The new 
national body undertaking this task is 
the ational Policy Board (NPB). 

Now, you may be asking yourself, 
"What has all of this got to do with me 
and my job as a facilities officer?" There 
are many correlations that can be made 
to link institutional accreditation to the 
daily life of facilities management. For 
the sake of brevity, let's focus on two. 

1. Planning, Design, and 
Co11stn1ctio11-0ne of the most basic 
premises of institutional accreditation is 
a process that allows an institution to 
assess its various strengths and weak­
nesses to determine the effectiveness for 

delivering high-qualty 
Council on 
Postsecondary 
Accreditation (COP A}. 
For a variety of reasons, 
but most specifically the 
ones listed below, COPA 
was disbanded in 1993: 

. .. Accreditation has 
helped assure the 

public, f acuity 

educational programs. 
High-quality teaching, 
research, or community 
service programs cannot 
be delivered without 
high-quality facilities. 
That fact remains true 
whether the facilities are 
new, renovated, or mere­
ly existing. The efficient 
and effective planning, 
maintenance, and utiliza­
tion of campus facilities is 
usually the purview of 

• Lack of a shared vision 
of purpose of accredi­
tation and its out­
comes. 

and staff, and 
institutional leaders 

that accredited 
institutions genuinely 
do offer high-quality 

• Concerns regarding 
the rigor and consis­
tency of a regional 
accrediting structure. educational programs. the campus facilities offi-

cer. So, as the debate con-
• Federal dissatisfaction 

with the ability to 
monitor student financial assistance, 
and the attempt to shift that responsi­
bility to accrediting entities. The 1992 
amendments to the Higher Education 
Act and creation of the 
Congressionally authorized State 
Postsecondary Review Entities 
(SPREs) also have been major compo­
nents of the accreditation debate. 

• Growing concerns among college 

tinues regarding the sys­
tem, structure, and governance of a 
national accrediting body-regardless of 
disagreements on specifics, costs, etc.­
the final accreditation process will have 
a facilities component. This will remain 
true because all stakeholders in the 
process-the policy makers, administra­
tors, faculty, students, and the public at 
large-realize that facilities are an inte­
gral part of higher education's ability to 
deliver quality educational programs. 



2. Self-Assessment and Peer Review­
Throughout accreditation's long histo­
ry, the two strongest pieces of the 
process have been self-assessment and 
peer review. In any future institutional 
accreditation system, these will remain 
as foundations to the program. At this 
time I ask you, have you recently 
reviewed APP A's Facilities 
Management Evaluation Program? For 
if you have, you will immediately see 
that there are two key componeto; to the 
FMEP: a self-evaluation and a site visit 
by peers. Since the inception of the 
Facilities Management Evaluation 
Program about five years ago, nearly 
three dozen FMEPs have been conduct­
ed, and more than 125 APP A members 
have participated on FMEP evaluation 
teams. As the institutional accreditation 
process continues down its new path 
toward a consensus as to structure and 
specifics, the higher education commu­
nity will have as a resource a ready 
cadre of individuals with facilities 
expertise and experience in the process­
es of self-assessment and peer reviews. 

Institutional accreditation w ill be 
an issue that will consume many 
hours of discussion in board­

rooms, faculty /staff meetings, and a 

For additional information 
about institutional accreditation 
or facilities management 
evaluations, contact: 

National Policy Board on Higher 
Education Institutional 
Accreditation 
One Dupont Circle 
Suite800 
Washington, OC 20036 
Phone:202-939-9461 

Facilities Management Evaluation 
Program 
APPA 
1446 Duke Street 
Alexandria, VA 22314 
Phone: 703-684-1446 

multitude of other gatherings attend­
ed by higher educational profession­
als, but the final outcome should be 
one that will strengthen and enhance 
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the quality of higher education pro­
grams. That strength will also be 
reflected by the facilities component 
of the higher education enterprise. ■ 

R.S. MEANS 
CONSULTING 
SERVICES 
Proven Solutions for 
Managing the Costs of 
Construction, Facilities 
Operations and Valuation 

□ Database Management 

□ Cost Planning 
□ Valuation 
□ Training and Development 

Call for Our Brochure 
1-800-448-8182 



Because v.ou're not responsible for half a facility, 
you shouldn't be managing with half a solution. 

Fact is, you've got a job and a half! 

One that requires a single solution that 

simplifies and integrates every aspect 

of facility management. One that requires 

CHIEF ADvantagerM for Windows. 

With it, you'll have the industry's 

most streamlined work order, inventory, 

scheduling and tracking system. You'll be 

supported by today's most productivity ­

enhancing interfaces, including CAFM, 

energy management, predictive mainte­

nance, bar coding and more. You'll be 

strengthened by a long-term partnership 

that results in greater profitability. And 

that's what Total Facility Management is 

all about. Choose the only management 

solution that gives you it all. 

Call 800 CHIEF-GO and ask about 

CHIEF AOvantager1.1 for Windows today. 

1 

-Partnershlp:.that establish competili1-e ADwntQgc"'. 

CHIEF ADvantage'" for Windows 
is a trademark of Maintenance Automation Corporation. 

3107 W. Hallandale Beach Boulevard, Hallandale. Florida 33009. 
(800) CHIEF-GO, Fax (305) 962-9046. 



Your campus. 
Theres more to it than meets the eye. 

Manage facilities. Most people overlook how 

much goes into a we ll ma inta ined campus. 

Increased competition , decreased budge ts, and 

Seize Technology. A good maintenance sys­

tem provides easy access to an accurate picture of 

university revenues, expenses, and the value you 

greater service demands are all challenging 

your operations for the 90s. AMS recognizes 

these challenges. For 20 years, more than 

200 inte rdi sc ip linary ex pert s fr o m o ur 

Facilities Management Practice have helped 
■ 

provide . AMS's Fac ili ties Management 

System (FMS) drastically improves how 

you use facilities data and resources. FMS 

collects and tracks derailed info rmat ion 

and enables you to effectively measure and 

~.&CILITIES 
WAN.&OEMENT 

SYSTEM 

organizations implement strategic maintenance 

approaches, and apply in forma tion techno logy 

where it can have the greatest impact. 

manage your performance. Developed with top 

universities, FMS focuses on real world issues fac­

ing Facilities and Business Officers today. 

For more information on FMS and our Facilities ManaR"emem Practice, call David Peirce at l -800-457-0035, extension 5764. 

am5 =::ent 
Systems 

Changing the business of maintenance 

[Please join us at the 82nd APPAAnnual Meeting at the Philadelphia Convention Center, July 16-18, Booth #7261 



18 FACILITIES MANAGER ♦ SUMMER 1995 

H. Val Peterson 

Personally Inspected 
by Mary 

The other day I made a purchase 
at a local supermarket, and the 
clerk placed my items in a 

brown paper sack. Upon reaching 
home and while removing the items 
from the paper bag, I happened to 
notice a s tamped message on the bot­
tom of the sack that read, "Personally 
Inspected by Mary." There was anoth­
er stamped message below the first 
which read, "With Pride From The 
Best People." 

As I read these two messages, I tried 
to envision Mary standing at her work 
station and personally inspecting each 
and every brown paper sack that 
passed by on the conveyer belt. In reali­
ty, it probably doesn' t happen that way, 
but that's what r saw in my mind's eye. 
To some people, the job of monitoring 
the quality of paper sacks would seem 
to be a menial and boring job-a task 
that would produce little, if any, job sat­
isfaction. But as evidenced by the mes­
sage, Mary took great pride in her work 
and wants the recipients of "her" paper 
bags to know that she does her job well. 

Val Peterson is director of facilities manage­
ment at Ariwna StalP University, Tempe, 
Arizona, and a former APPA President. 

She is proud enough to give her name 
rather than sending the innocuous mes­
sage, "Inspected By No. 21." 

As facilities managers it should be 
comforting to realize that if someone 
like Mary can feel pride in inspecting 
brown paper sacks, it should be very 
easy for a facilities management 
employee to take much greater pride in 
what he or she does. 

Whether it is cleaning toilets, raking 
leaves, changing blower fi lters, data 
entry, or digging a trench, there is 
something to be said for doing a job 
well-whatever the job might be. 

The facilities management employ­
ees that work within institutions of 
higher education have many things in 
which they can take pride. At numer­
ous colleges and universities, the 
grounds are well kept and the campus 
has a p ark-like a tmosphere. Many 
first-time visitors to campus have been 
known to comment upon the beauty of 

j 
I 

f 

the surroundings. Some campuses 
have even been given the designation 
of arboretum. Usually on these cam­
puses the buildings are also well main­
tained. The restrooms are clean. The 
paint looks good and the lights work. 
Everything functions as intended by 
the building's design architects and 
engineers. 

But attractive campuses with well­
kept and maintained buildings and 
grounds don' t just happen by accident. 
There are other institutions where the 
grounds are not well maintained, w ith 
litter and p lant materials that show 
signs of neglect and buildings that are 
dirty, run down, and shoddy. 

While there may be valid funding rea­
sons for a campus to look shabby, the 
lack of funding is not always the cause 
for concern. So why, if allocated nearly 
the same resources, do some campus 
facilities look good and others look bad? 
The difference is in the people who care 

and take pride in their work. Workers 
like Mary. For those who do 

take pride in their work, 
their job is more 

than just a job. 
It's a daily chal­
lenge to do their 
individual best, 
and the service 
that they render is 

; done "with pride 
I from the best peo-
; pie." ! It seems that the 

J "best people" within 
1 facilities manage-

. j ment organizations 
' have learned the sam e 

/ 

secret that many oth­
ers have learned who 
work a w ide variety of 
jobs. The secret is as old 

= . as life itself. It is a secret .i?'j_, ___ f only b~ause it is so big 
~ - f and obvious that we 
-.:.r h.6Ft;:cr6> le often overl_ook it in search 
..,;.- -8-Y _ for something more mys-

7\. .f A-OY , terio us and complex . 
.f. _,..&elf~ j The secret is this: Forget 

r- about getting and give! 
/ Think about it. It works. ■ ---=-~•iji;;A:;;?J -·• -· -

- -·;·,..,.· 



The Environment Breathes 
A Little Easier Thanks To These 

Colleges and Universities. 
- BJOIA UN1VERsnY 

!!!:..A=i~ University of Michigan 
=;--~ Medical Center 

When it comes to preserving the environment, these 
colleges and universities are doing a world of good. As 

THE COLLEGE OF 
SAINT ROSE 
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increase student involvement in important environ­
mental initiatives. 

participants in th e Green Lights program, 
they are using revolutionary, energy-effi­
cient technologies to reduce air pollution 
and improve lighting quality in their class­
rooms, laboratories, and administrative 
buildings. 

What's more, they are also significantly cut­
ting maintenance costs and helping to 

c reen 
Green Lights is an innovative, voluntary pollu­

tion prevention program sponsored by the U.S. 
Environmental Protection Agency, with over 1,500 
participants nationwide. 

To find out how you can make profitable 
improvements to your lighting system and take 
advantage of EPA's free tools and services, call 
the Green Lights Hotline at (202) 775-6650. 

:;;:Lights 
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Planning, 
Designing, and 
Constructing 
Today's 
Campus 
Facilities 
by Donald Guckert 

Illustration by Ken Condon 

lanning, design, and construc­

tion activities represent the high­

est profile work performed by 

the facilities manager on a col­

lege campus. Unlike other phys­

ical p lant activities, such as 

maintenance, grounds, custodia 1 services, and 

utilities, design and construction activities are 

outside the daily routine of campus operations. 

As such, design and construction projects com­

mand greater attention and interest from cam­

pus administration than any other activities of 

the facilities organization. 

0011 Gucker/ is director of pla1111i11g, design, and co11stmctio11 at the 
University of Misso11ri-Co/11111bia. He is the coordinator of the special 
program on plm111i11g, desig11, and construction for APPA 's huice-yearly 
Institute for Facilities Management. 



As facilities managers, we have a two-fold interest in 
design and construction projects. First, we are respon­
sible for delivering projects that meet budget, sched­

ule, and quality goals. Second, we must maintain, clean, and 
provide utilities for newly completed facilities. If we don't 
design and build projects with low facility operating costs, 
we will be penalized with higher life-cycle operating costs in 
the long run. So, whether or not the design and construction 
responsibilities of your campus fall directly within your 
organization, you should take an active interest in the 
design and construction of any facility for which you will 
have operational responsibilities. 

Each campus has a unique organizational approach to its 
planning, design, and construction work.load. Some institu­
tions split the workload according to project size-with a cap­
ital projects group managing large projects and the facilities 
organization managing smaller projects. Some institutions 
manage large projects from a system office and small projects 
from the campus facilities organization. Other institutions 
handle all projects from the same office. Finally, some institu­
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discuss their successes at the College of William and Mary 
wi tl, conducting planning work on a project before hiring the 
architect. 

1n "Maximizing Value and Function for Campus Facilities," 
John Robinson describes a formalized approach of using 
value engineering (VE) to eliminate unnecessary building 
costs while maintaining function and quality. John provides 
an outline for the value engineering process, addresses the 
myths and perceptions associated with value engineering, 
and iliscusses value engineering's future. 1n addition, he pre­
sents the results of a VE study at Western Washington 
University. 

Greg Watts and Ron LaPorte share their experiences with 
successfully running in-house design and construction units 
that are 100 percent recharge. With campus clients always hav­
ing the option to utilize outside consultants and contractors, 
the Design Services and Campus Construction units must com­
pete with these market alternatives. Greg and Ron discuss how 
this "competitive" model breeds fiscal accountability, a 
stronger customer service orientation, and progressive man­

tions manage many small projectc; with in-house 
design and construction units while contracting larg­
er projects to design consultants and construction 
contractors. 

Planning, 
agement strategies and how in-house services benefit 
both the client and the facilities operation. 

design, and 
Regardless of organizational approach, all cam­

puses face common challenges in planning, design­
ing, and constructing facilities projects. All of us 
struggle with limited budgets, severe time con­
straints, imperfect designs, high costs, scope creep, 
construction contract ilisputes, and unrealistic client 
expectations. 

Michael Haggans, senior vice president at HOK 
and a former facilities manager at two major higher 
education institutions, provides an insightful per­

COnStrUCtiOn spective on the relationship between architects and 

activities 
represent 

the highest 

higher education facilities managers. "Fire the 
Architect!" is w ritten from the perspective of one 
who has served on both sides and candidly address­
es the issues that often divide them. 

Sharing a common set of challenges means that 
we can communicate with one another about how to 
meet those challenges. Our ability to learn from each 
other's experiences became evident recently during 
the special program on Capital Project Planning and 
Construction offered at last January's Institute for 
Facilities Management. Program participants spent a 
full week exchanging experiences and sharing new 
approaches to old problems. 

profile work 
performed 

by the 

A lternative dispute resolution continues to be 
a hot topic for facilities managers who are 
trying to avoid the high cost of construction 

dispute litigation. Duane Fox, an attorney who spe­
cializes in construction litigation, offers a more 
cost-effective approach to dispute resolution in his 
article on mediation. facilities 

The APP A membership exhibits a growing inter­
est in planning, design, and construction issues. The 
number of participants in the Capital Project 
Planning and Construction program-seventy-five 

manager on 
a college 

While alternative dispute resolution has been the 
focus of the present and recent past, dispute avoid­
ance is touted as the direction the construction 
industry is heading. No other tactic for dispute 
avoidance works better than partnering. Boone 
Hellmann gives a mid-term report card on how part­

campus. 

people with several more turned away-set a record for any 
special program offered at the Institute. With members obvi­
ously interested in these areas, and following the success of 
the last program, APPA has decided to offer the Capital 
Project Planning and Construction program again at next 
January's Institute in Los Angeles, California. 

I invited Michael Haggans, John Robinson, and Boone 
Hellmann, who served as faculty at the Institute, to con­
tribute articles to this special issue. I also asked Bill 

Merck and Ksenia Jaroshevich, Greg Watts and Ron 
LaPorte, and Duane Fox to provide insights on relevant 
design and construction topics. Finally, I talked Gene 
Kershner into updating his previous work on understand­
ing university building costs. 

Bill Merck and Ksenia Jaroshevich help get a project off on 
the right foot with their article on pre-design planning. They 

nering is working at the University of California, San Diego. 
Gene Kershner was talked into taking a few hours away 

from his retirement to update a piece he authored for 
NACUBO almost a decade ago. Today, as in the mid-1980s, 
the question of "Why Do University Buildings Cost So 
Much?" continues to be on the minds of our clients, universi­
ty administra tors, and governing boards. Gene answers this 
question in a concise and comprehensive manner based on a 
study conducted at Stanford University. 

Finally, I address one of the most scarce resources in design 
and construction projects-time. We are constantly racing 
against time as clients demand faster completion of campus pro­
jects. Facilities managers can help clients understand the impact 
that time has on project cost and quality. The article also offers 
some strategies and techniques to manage time during design 
and construction so that you can move from fighting time as 
your adversary to "Getting Time on Your Side." ■ 
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Why ersity Buildings 

• 
by E. Gene K ershner 

[Editor's Note: 1n the mid-1980s, the author conducted a 
study of building costs for university construction at Stanford 
University. The study used a methodology that compared the 
cost of campus institutional buildings with noninstitu tiona I 
buildings. While inflation and changes in codes and regula­
tions have dated the specific cost data from that study, the 
principles and concepts on which the comparison was made 
and conclusions drawn are as valid today as they were a 
decade ago.] 

hy do university buildings cost so 
much? Since the beginning, college and 
university adminis trators have been 
asked that question by their faculty 
clients, by their vice presidents, by their 
trustees. 

Nobody can ever believe the bottom line when a budget is 
assembled for a complex university building, especially the 
trustees. Often trustees are presidents or chairs of the board of 
large commercial and industrial corporations. Often they 
have just finished an expansion of their own plant facilities at 
half the cost predicted for a new university project, and they 
do not understand the difference. As inflation pushes the cost 
of buildings higher and higher, and as sources of funding for 
wu versity buildings grow scarcer, these concerns widen, and 

demands for explanations become understandably more fre­
quent. It is imperative that university administrators under­
stand: 1) the high cost of constructing university facilities, 
2) the elements of that cost, and 3) the differences between 
univers ity and nonuniversity facilities. Administrators cannot 
only explain the reasons for the high cost, but they can also be 
effective in red ucing those costs wherever possible. 

The primary methodology used by most people to judge 
the validity of a building's cost is to compare it with the cost 
of other build ings. This can be misleading. Accurate compar­
isons are difficult and must be done with considerable care. 

Units of Measure for Comparison Must 
Be Clear 

The confusion normally begins with the units of measure 
used . As most of us are aware, the unit of measure universal­
ly used in comparing building costs is cost per square foot. 
But which square foot? ArcJutects normally think of cost per 
gross square foot. Many academic program officers, however, 
think of net square feet because it's the space assignable to 

Gene Kershner is the retired associate director of facilities project n1an­
agement at Stanford University. He resides in Palo Alto, California. This 
article has been updated by Donald G11ckert of the University of 
Missouri-Columbia. 



their program that's most important to them. They have no 
interest in corridors, mechanical rooms, and duct shafts. 
Often, net square feet can be 55 to 70 percent of the gross 
square feet needed to house a program. So the difference 
between net and gross can be a major source of con.fusion. 

Confusion also results when one ta lks of construction cost 
and another talks of total project cost. Construction cost for a 
building is normally identified as the bid cost, including the 
structure itself, built-in equipment, on-site utilities, and land­
scape costs. Total project costs include the preceding, but a lso 
encompass design fees, in-house management costs, contin­
gencies, financing costs, and often, movable equipment and 
furnishing. Total project costs can be as high as 1.5 or more 
times the construction costs, resulting in a 30 to 50 percent 
cost difference. 

Therefore, to ensure that university administrators are not 
comparing apples to oranges, it is imperative that they know 
whether stated costs are basic construction costs, total project 
costs, or something in between. 

Another common confusion results from our inflationary 
economy. Buildings cost more this year than last year simply 
because of increasing costs due to inflation. The cost of a 
building constructed five years ago would be substantially 
less per-square-foot than if it were built today. It is necessary, 
therefore, that construction costs for buildings being com­
pared be brought to the same index in time by using the 
Engineering News Record index or some other appropriate 
methodology. 

Once the units of measure are straightened out, one may 
begin to feel confident that comparing building costs on a 
cost-per-square-foot basis can be done with some ease and 
accuracy. This is not necessarily so. 

Buildings are Unique 
Administrators need to know a great deal about the build­

ings they are comparing in order to do so properly. Buildings 
are unique. Some are large, others small. The size alone can 
affect the cost per square foot by a significant amount. Some 
buildings are complete; others have areas left shelled, to be 
completed later. Shelled areas may be included in the square 
foot totals, but they cost a lot less to build than finished lab 
and office space. The percentage of office space versus lab 
space-or speaking more generally, simple space versus com­
plex space-can vary greatly from building to building. Some 
are large one-story, others are multi-story; each could be 
approximately the same number of square feet, yet the multi­
story building would usually be more expensive to build 
because of the need for such components as stairs, elevators, 
and heavier structural systems. 

So comparing building costs on a cost-per-square-foot basis 
is a tricky business, and one that must be carefully 
approached. Still, it's a methodology that is well known, has 
been used for years, and will continue to be used in the 
future. 

The Culprit is Complexity 
There are two fundamental truths obvious to design and con­

struction professionals: 1) a building's cost is directly propor­
tional to the complexity of the building, and 2) university build­
ings, especially research buildings, are extremely complex. 

To make the complexity of institutional buildings and its 
effect on the cost of construction clear, an analysis at Stanford 
University in the mid-1980s compared a number of campus 
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institutional buildings with a like number of noninstitutional 
buildings, including high-tech electronic firms and commer­
cial buildings. Building costs were converted into a series of 
understandable, architecturally meaningful components such 
as structure, exterior walls, roofing systems, mechanical, and 
electrical. 
Structure 

Starting with structure, the analysis determined that on the 
average, institutional buildings have a significantly higher 
gross squa re foot cost for structure than tl1e average noninsti­
tutional building. These are some of the reasons why: 
1. Since institutional buildings are designed for greater land 

use/density efficiencies, they are generally multi-story 
structures rather than one-story. This generates greater 
costs for code compliance (e.g., more stairs, wider corri­
dors, more fireproofing and fire separation requirements), 
heavier foundations, and greater seismic and wind-bracing 
requirements than are necessary in one-story buildings. 

2. Institutional buildings often have more extensive base­
ments, which require additional excavation, shoring, and 
waterp roofing costs. 

3. Greater spa ns are required for column-free classrooms and 
for future flexibility to alter the space for other functional 
uses. 

4. Heavier floor loadings-100 pounds per square foot versus 
SO-are required for program needs (e.g., library stacks, 
research equipment, future flexibility). 

5. The con.figuration and massing of institutional buildings 
are normally more complex to accommodate mixed pro­
gram requirements (as opposed to one-story, single-use 
noninstitutional buildings). First-floor classrooms require 
heavy beams overhead to support second-floor functions 
(e.g., heavy library bookstacks). The need for adjacent labs 
and offices, rather than grouping like spaces together, 
requires costly utility runs and more corridor space. The 
need for many small offices requiring exterior windows 
results in less-efficient buildings. 

Interior Construction 
Another significant cost differential is foLmd in the compar­

ison of components for interior construction. These compo­
nents consist of interior partitions; floor, wall, and ceiling fin­
ishes; function equipment; an d vertical transportation. The 
reasons for the cost differences are: 

1. The need for harder, more-durable finishes for high-use 
areas (for maintenance and, to some extent, aesthetics); 

2. Institutional-grade, in lieu of commercial-grade, finish 
hardware (a heavy-use item subject to damage and high 
maintenance costs); 

3. More extensive function equipment, such as laboratory 
casework, classroom seating, audio-visual equipment, 
library shelving, bookshelves, and chalkboards; and 

4. Elevators-necessary in multi-story buildings for access by 
persons with disabilities and the movement of people and 
material, must be of better quality to reduce maintenance. 

It might be useful to point out that a commercial or indus-
trial building is often built with more emphasis on a low first 
cost rather than life-cycle cost because it is expected to serve a 
short-term function- perhaps five years or less-and the cost 
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Total Life Cycle Building Costs 

Operational & 

Maintenance 
Costs \ __ 

58% (l.5X) .._ 

Design Costs 
4% {. lX) Construction 

/ .... Costs 

: 38% (X) 

of operating and maintaining the building is not of the para­
mount importance tha t it usually must be for educational 
institutions. This difference in life expectancy is one of the pri­
mary reasons for the need for increased quality, and therefore 
increased costs, for educational buildings for which long-term 
operating costs are important. This concern becomes especial­
ly apparent in interior construction. 

Mechanical and Electrical Systems 
Operational considerations are also important with electri­

cal, plumbing, and heating, ventilation, and a ir conditioning 
(HY AC) systems-areas where program sophistication can 
have a substantial impact on costs. 

Influences on the Cost of Buildings 

Operational & 
Maintenance Costs 
Finishes 
HVAC 
Electrical 
Plumbing 
Architectural 
Articulation 

Partitions 
Quantity Windows/ Doors 

(Density of Components) HVAC Systems 
Control Syste ms 
Electrical 

Time Market 
Work Available 
Season 
Strikes 
Shorta ges 

Plumbing 
Spans 
loads 
Configurations 

The various mechanical and electrical systems for a build­
ing are significantly affected by the program or functional 
responsibilities of tl1ose systems. In structures that must 
house intense research and teaching programs, complex, 
sophisticated air, heat, and light systems are required or the 
program will suffer-often drastically so. Mechanical sys­
tems, more than any other single building component, repre­
sent the single largest cost variance. The reasons for the cost 
differential between institutional buildings and noninstitu­
tional buildings are indicated below: 
1. Fully enclosed, ins titutional-grade air-handling units are 

used in lieu of roof-top commercial-grade units for 
longevity (fi fteen to twenty years of life versus five to ten), 
reliabili ty, and less routine maintenance. 

2. HV AC control systems are more sophisticated in allowing 
zoning and metering for energy conservation and localized 
environmental control. Ins titutional-grade control systems 
are also used in lieu of commercial-grade ones for reliabili­
ty and less routine maintenance. 

3. Critical tolerances for heating, cooling, and hu.midity are 
required for unique and sophisticated research programs. 
Control systems requiring an environment with tempera­
ture variations of less than + /- 1 degree are considerably 
more expensive than systems aUowing greater tempera­
ture variations. 

4. Heavy air-change requirements are necessary to accommo­
date fume hoods for research or aninlal holding a reas. 

5. Special conduits for TV, computers, and audio-visual 
equipment, and more extensive signal and communication 
systems, are often required. 

6. More wall may be exposed to the weather because of con­
figuration and multi-story aspects of institutional build­
ings, requiring larger HY AC loads. 

7. Larger electrical loads are necessary for research require­
ments. 

8. Full sprinkler systems are required by many coUeges and 
universities. 

T o summarize, specific program requirements necessi­
tated by the complex, sophisticated research and 
teaching functions to be housed can have a dramatic 

impact on construction costs. While the sheU cost for a 
building is fa irly static, the program costs w ill vary substan­
tially- as much as five or six fold depending on the com­
plexity of the program. University buildings are at the high 
end of the range because program requirements for institu­
tional buildings are generally more intense than for nonin­
stitutional buildings. 

The cost of a building generally has a direct proportional 
relationship to the complexity of the systems in the building, 
and administrators must be aware of and understand these 
systems if they are to understand the cost of the buildings 
they build. 

Codes and Standards 
Two more aspects of building that affect cost are codes and 

standards. In any analysis of the cost of construction, one 
must not overlook the substantial impact that the multitude 
of requiremen ts mandated by government agencies has on 
the design, and therefore the cost, of present-day buiJdings. 

Codes apply more restrictive requiremen ts, to multi-story 
building. Since most institutional buildings must be mul ti­

Continued on page 26 
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Continued from page 24 
story in order to maximize land density, these restrictive 
requirements almost always apply to institutional buildings, 
which inevitably adds to their cost. 

Examples of such requirements are stairs, fire separations, 
fire-resistive construction, wider corridors, extensive sprin­
kler systems, and seismic bracing. 

Revisions in existing codes and the adoption of whole new 
codes have proliferated in recent years. Buildings constructed 
as recently as seven to ten years ago simply shouJd not be 
compared to present buildings because governmental regula­
tions have added to the cost over the last decade. 

Life-Cycle Cost Considerations 
The primary focus of this article so far has been on program 

costs as they relate to meeting tl1e academic or functional pro­
gram of a building. 

Of lesser impact, but still important, are the program 
requirements pertaining to the longer life cycle and commen­
surate maintenance, labor, and utility costs wuversity build­
ings require. 

Operational and maintenance (O&M) costs for a building 
during a thirty-year period can approach one-and-a-half 
times ilie initial cost of construction. 

As mentioned earlier, many noninstitutional buildings are 
built with ilie idea that O&M costs can be written off as a cost 
of doing business, or that ilie building will be sold or other­
wise disposed of in a five- or ten-year period. In such cases, 

Finally . .. 

high potential O&M costs are of less concern than the initial 
cost of construction. 

Most educational institu tions, however, have to fund O&M 
costs from the operating budget, and those funds are di.fficuJt 
to acquire. Therefore, it becomes extremely important to con­
sider the life-cycle during the design of buildings to ensure 
iliat the most cost-effective decisions are made. 

How Can University Administrators 
Reduce Costs? 

Once an understanding is reached on what makes wuversi­
ty buildings cost so much, one can begin to make some sug­
gestions on how those costs might be reduced. 

Obviously, if ilie program is the chief culprit in higher 
costs, it seems valid to analyze that area first. Looking at den­
sity or quantity first, can the number of partitions be reduced? 
If so, perhaps the number of doors or windows can be 
reduced. Can the requirements for HV AC be simplified? Can 
less complex controls be used? In the actual design of the 
building, are the most economical spans consistent with pro­
gram requiremen ts being adueved? Are floor loadings 
overdesigned? ls the configuration, shape, and massing of the 
building responsive to economic considerations? Indeed, is 
the amount of space being built (the actual size of the struc­
ture) correct? Are offices too big or labs too generous? ls the 
efficiency ratio (net to gross square feet) as high as possible? 
Ail iliese questions relate to quantity or density of the various 
building components. These areas make up 60 to 70 percent 
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of the cost of a building, and decisions regarding them have 
the greatest impact. 

Once decisions regarding quantity have been made, it is 
necessary to look at the quality of those components. What 
are the finishes to be used? Bare concrete or quarry tile? Vinyl 
tile or acid-resistant seamless flooring made especially for 
research lab floors? Can lesser quality mechanical and electri­
cal components be justified? These questions have an impact 
on operational and maintenance costs, but can account for 20 
to 30 percent of the cost-clearly less impact than the ques­
tion of quantity, but still significant. 

Quantity and quality are the two areas constantly in con­
flict with one another whenever the difficult job of cutting 
tl,e costs of a building is tackled. If a building costs $150 per 
gross square foot and one can cut a square foot, presumably 
$150 can be saved. But if that square foot must be included 
in the building and the quality of tl,at square foot is 
reduced, say by 20 percent, only $30 is saved . So clearly, the 
greatest saving results from reducing the quantity of square 
feet to be built. Of course, it is pa.infu.lly evident to all 
administrators tha t their academic clients never get enough 
space and that any sp ace is almost preferable to no space at 
all. So it is always difficult to get agreements to reduce 
building size. 

The other area that influences the cost of a building is an 
area one can rarely do much about: the time / market/ institu­
tional influences. Bid dates are normally set by the need for 
the building and when funds are available ratlier than when 
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the most propitious market conditions exist. The work avail­
able to local contractors, the current season, and any unusual 
conditions such as strikes and shortages can have an effect on 
cost. One obvious factor is location: it simply costs more to 
build in some areas of the country than in others. Institutional 
requirements such as bonding and insurance requirements, 
and public prevailing wage laws may drive up costs. Again, 
these are all influences that university administrators can do 
little about, but it is necessary that these influences be under­
stood if building comparisons are to be valid. 

Conclusions 
Educational institution buildings can cost 15 to 30 percent 

more than most noninstitutional buildings due to more exten­
sive program needs. These program needs are summarized as 
follows: 
• Complex program requirements, both academic and non­

academic (code, fire, safety, access). 
• Longer life than industrial/commercial buildings; greater 

Life-cycle concerns. 
• Campus density, aesthetics, logistics, location. 

If the elements of the building costs are understood by all 
members of the project team and creative discussions occur 
throughout the design process, trade-offs can be considered 
and decisions made to ensure that the most cost-effective use 
is made of the institution's construction dollar. ■ 

Portable Spect-A-Lift® Saves Space, Time and Money! 
And it meets all applicable ADA safety requirements 

Managers of historic theatres will appreciate the SPECT-A­
LIFT because it is portable. It moves easily to any desired 
location, sets up in minutes and stores away out of sight in a 
4 by 5 foot space when not needed. No costly and appear­
ance-altering building modifications are required, as it plugs 
into any standard 110 volt wall outlet. 

The SPECT-A-LIFT is quiet, attractive and user-friendly. It's 
stage sensor box stops it automatically at any stage level -
no presetting needed. 

(k The SPECT-A-LIFT has been designed to meet all ap­
plicable standards of the Americans with Disabilities Act 
(ADA) includingASME andANSI performance, dimensional 
and safety requirements. 

For additional information and free 
Demonstration Video contact: 

ASCEns1~n.L.c. 
3526 E Ft. Lowell Rd • Tucson AZ 85716 
Tel: (800) 459-0400 • Fax: (520) 881-4983 
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-Desi 

things we plan in life we follow 
rules to avoid problems. The 

tells us to "measure twice, cut~ 
, for the larger undertakings in life, 

seem more willing to put the outco 
the hands o te. Perhaps that is because e 
larger things come into our life infrequently 
and we have no simple rules or prior experi­
ence to guide us. We forge ahead, uncharacter-

istically optimistic, thinking that others manage to succeed 
with big projects, so once we get into ours, we will figure 
things out. True, but for multi-milljon dollar building pro­
ject<;, by the time one " figures things out," hundreds of thou­
sands of dollars are wasted, months of staff time misilirected , 
and serious thought expended on the best way to explain to 
the boss why this disaster is really not so bad. 

There is a time between the boss announcing that you will be 
in charge of a new, large building project, one that will "trans­
fonn the institution," the "watershed building that will make 
the future" (no pressure here), and the point where you bring on 
board the arcrutectural firm (internationally recognized of 
course) to prepare the construction design documents. 

It is our experience that this period is the absolutely crucial 
time for setting a course that will lead to success. The follow-

Bill Merck is vice president for administration a11d fina11ce, and Ksenia 
Jaroshevich is director for capital outlay, at tile College of William and 
Mary, Williamsburg, Virginia. 

ts will help you develop a building program that will 
our design consultants off to a correct start in developing 

aesign solution. The ruscipline will add years to your career! 

From the Original Idea ... 
Once the original idea for a project has been passed to you 

for implementation, the only two questions your boss will 
have for you from that time on will be "How much will it 
cost?" and "When will it be comple te?" A natural survival 
instinct immediately suggests hiring an arcrutect to share the 
risk w ith you for this newly acquired assignment. 
Succumbing to this inclina tion is not good. In a long footrace, 
a moderate pace in the beginning allows a runner to pick up 
speed later, shortening the total time to the finish. Similarly, a 
slower, more deliberate beginning in a building project will 
lead almost inevitably to increased speed la ter in the project, 
less cost, and a better building. 

The following points form the outline for the planning that 
should precede any arcrutectural design drawings on a build­
ing project. This planning will give a solid base for all that 
comes later. 

1. Define precisely the problem to be solved by the proposed 
building project-in writing. 

2. Define the goals tha t will be acrueved by solving the 
problem- in writing. 

3. Identify the people most appropria te for this project and 
specify their role. 



4. Have the newly identified team review and refine the 
assumptions and conclusions reached in #1 and #2. 

5. Brainstorm potential strategies for solving the problem. 

6. Identify the most promising potential strategies and 
develop detail. 

7. Select the best strategy. 

8. Develop a written work plan for the project that, among 
other things, includes a detailed program to be used by an 
architect/engineer to prepare design documents. 

Define the Problem 
Defining the problem would seem to be elementary. It is. 

What unfortunately happens in many projects, however, is 
that the project initiator attacks symptoms rather than the 
problem. The possibilities that can flow from this mistake are 
frightening. Another potentially damaging blow to effective 
problem definition is poor communication and misunder­
standings between the originator of the idea and the person 
designated for implementation. These problems can be allevi­
ated by allowing sufficient time for thinking through the root 
causes of the exhibited problem and reducing the conclusions 
to a clearly written statement. 

A bookstore expansion project undertaken a few years ago 
provides a good example for illustrating how being deceived 
by symptoms can allow a project to go seriously awry. The 
symptoms prompting a perceived need for expansion were 
too little storage space, not enough retail floor area to display 
all that was desired, cramped aisles, and not enough room to 
add extra cash registers to handle book rush. A careful analy-

sis of the symptoms and an honest search for the root causes 
revealed a much less expensive solution to the problem than 
adding square footage to the store. Every added square foot 
would not only be expensive to construct, but would require 
addi tional continuing expenses for staff to cover the new sales 
area, heating, cooling, lighting, and cleaning. 

Consultants with extensive experience in bookstore opera­
tions were brought in for a few days to review the situation 
//111strntio11 by Snral, 5/onne 
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and report their observations and recommendations to uni­
versity management. Surprisingly, after their visit, the consul­
tants concluded that the basic space envelope of the existing 
store was adequate to comfortably support not only the cur­
rent volume of sales, but as much as 33 percent more. 

One of several observations that led to their conclusion was 
that the store's display fixtures were not up to current stan­
dards for efficiency. Upgrading the fixtures alone could add 
significantly to the amount of merchandise that could be dis­
played in the same square footage of retail area. Displaying 
clothing on hangers, rather than folded on shelves, cut labor 
costs. By using "slat wall" fixtures on the exposed walls and 
columns, more merchandise could be displayed in the same 
area. More effectively designed shelving for office and school 
supplies was recommended to lower the shelf profile for bet­
ter visibility, while allowing space for a greater amount of 
merchandise. These improvemen ts had the added benefit of 
reducing the need for costly back of the house storage, since 
more merchandise was actually on the retail floor-where it 
could be sold! 

The consultants further observed that senior employees 
had, over time, managed to carve out and convert valuable 
retail floor space into private offices for themselves. Their rec­
ommendation was an obvious one. These spaces should be 
reconverted to retail floor area. Employees must be accessible 
to customers, not hidden away in offices. Necessary work 
space to replace the offices would be designed to be open to 
the sales floor or provided by desks in the (smaller) store­
room. Exceptions to private office elimination would be for 
supervisory privacy to discuss personnel matters or to pro­
vide the necessary security and distraction-free environment 

for accounting and bank deposit 
preparation. 

An analysis of buying prac-
\ tices revealed the lack of a disci­

plined system for inventory lev­
els. Much more merchandise 
was on hand than was needed 
to cover reorder lead times. The 
superfluous merchandise took 
up valuable space. Another dis­
covery was a practice of allow­
ing vendor sales representatives 
to place "spinner" racks around 
the store, constricting aisles in 
an already crowded store. 
Impulse merchandise was 
allowed to clutter the cashier's 

countertop in ever-increasing quantities. Newer counter 
designs were recommended by the consultants to support the 
cash registers, allowing impulse merchandise to be d isplayed 
above or below the register level. This recommendation 
allowed for more cash registers in the same linear footage of 
counter space allocated to the old configuration. 

An analysis of sales revealed that some merchandise inven­
tory being displayed was turning at an unacceptably low rate. 
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This slow moving merchandise was eliminated in favor of 
products that were more popular, resulting in increased sales 
and profits within the same square footage of display space. 

When the review was completed, and the real problems 
defined, it became dear to management that a store adclition 
was not an appropriate alternative for further consideration. 
The more appropriate alternatives were for 
improvements in operational practices, with 

about right. Groups larger than ten suffer scheduling prob­
lems and have difficulty keeping absentees up to speed on 
what they have missed. The committee chair should be some­
one experienced in tl1e institution's capital outlay process. 

The first priority of the committee is to develop a written 
planning schedule, identi fying milestone events to mark 

progress. The role each person on the commit­
tee is expected to play should be stated by the 

construction limited to remodeling and 
replacing inefficient fixtures. 

Define Goals to be Achieved 
After the problem is defined and alterna­

tives considered, all too often the solutions 
sought-goals to be achieved-are left hazy. 
It is important to quantify what the goals are. 
In our bookstore example, in what ultimately 
became a renovation project rather than new 
construction, one goal was to shorten the cus­
tomer's wait in the cash register lines during 
book rush. Good goal, but not yet dear 
enough. To determine the needed number of 
registers, a standard must first be set, such as 
not allowing a customer to wait more than 
seven minutes in line. Then, through a review 
of past customer counts at peak times and an 
analysis of typical transaction times (using 
new, efficient equipment and properly 
trained cash register operators), the exact 
number of cashiering stations was found to 
meet the goal of no more than seven minutes 
in line during rush. This exact requirement 
was then given to the architect for inclusion in 
the floor plan drawings for renovation. 

we forge ahead, 

uncharacteristical­

ly optimistic, 

thinking that 

others manage to 

succeed with big 

projects, so once 

we get into ours, 

chair at tile first meeting to avoid confusion 
later. 

Check Assumptions 
An early order of business should be a ses­

sion devoted to a critical review of tile 
assumptions and conclusions made before the 
building committee was formed. For example, 
a committee member may know about severe 
environmental problems specific to tile pro­
posed building site. Refining assumptions at 
tliis early stage is inexpensive. Changes later 
in tile process become ever more costly. 

Brainstorming Potential 
Strategies 

A task of tile building committee should be 
to spend some meeting time brainstorming 
alternative strategies for accomplishing the 
goals identified. It is entirely possible tllat tile 
larger group, witll collectively more expertise, 
can come up witll an entirely dilierent and 
better idea as to how tile problem should be 
solved. TI1ey may, for example, decide tllat 
tile activity to be housed in the proposed 
building could be more appropriately and 
less expensively hand.led by renting a build­
ing from someone else. Identify Planning Participants 

we will figure 

things out. 
When the planning process has sufficiently 

progressed to the point that it is certain that a 
construction project is an appropriate solution 
to the problem and the goals of the project have been at least 
cursorily determined, it is time to identify a building commit­
tee. At this point in the planning process, enough is known to 
choose people with the requisite knowledge and interest to 
contribute to the success of the project. Ead1 person identified 
should be assigned a specific role in the future work of the 
committee. In a library project, for example, the archivist may 
be responsible for analyzing volume requirements for the 
material being presently stored in archives and to supply the 
committee with projections of future needs. These projections 
must include sufficient detail to persuade other committee 
members, with their own priorities for the limited construc­
tion budget dollars, that adclitional archive space should be 
included in the final plan. 

The number of participants should be kept to a manageable 
size, yet large enough to provide sufficient ideas and informa­
tion. Five people are usually a mininlum, and eight to ten is 

Anotller example of an alternative strategy 
can be found in a project proposed to provide 
adclitional housing for students. The universi­

ty administration had a goal of continuously working to 
"improve tile housing services offered student,;." In pursuit of 
tliis goal, lack of adequate housing for a growing student 
body was identified as a problem. A committee was quickly 
formed to oversee planning for a new on-campus residence 
hall. Once tile building commrnee began meeting, however, 
discussion revealed that a new apartment complex was being 
planned for construction on tile fringe of campus by private 
developers. When complete, tliis project would eliminate the 
current need for additional housing capacity. 

The committee decided tllat tllere was a better strategy than 
new construction to improve tile housing services offered stu­
dents. That better s trategy would be to use tile financial 
resources that had been earmarked for new dormitory con­
struction to accomplish needed renovation in existing resi­
dence halls. As a result, student housing services would be 
improved, and tile university would have tile added advan-



tage of having nicely upgraded facilities that would be more 
effective in keeping currently housed students from electing 
to move to the new off-campus apartments. 

Usually, strategies will have been sufficiently thought 
through and a sound conclusion reached before appointing a 
building committee. Radical changes in direction such as 
those described earlier will rarely occur. However, the point 
is that in a major building project, millions of dollars are 
going to be spent. It is worth the time for a building commit­
tee to double check the strategy and correct any flaws before 
going to tl1e next step in the process. The next step is to hire 
an arclutect. 

The Building Program 
Once the arclutect is hired, the building committee has one 

last major task to accomplish before the selected arclutect 
begins work on the design drawings. The task is to define the 
building program. This effort should be accomplished in part­
nership with the arclutect, who will largely guide the process 
based on questions generated through experience. The com­
mittee's participation in this process will be very important 
because of each committee member's personal expertise and 

Contract Management or 
Self-Operation 
A Decision-Making Guide 
for Higher Education 
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understanding of the project goals gleaned through partici­
pa ting in the earlier planning. A successful building commit­
tee will, however, be open-minded and receptive to the sug­
gestions and recommendations of a design p rofessional who 
is entering the process as a neutral party, unconstrained by 
institutional habits and notions. 

Following completion of the building program, the arclu­
tect's design work begins. Because of all the planning tha t 
has preceded the architect's development of a design solu­
tion, the probability is great that the arclutect will successful­
ly create just the building design the university wants and 
needs. 

Conclusion 
Every building project has its own personality. People 

involved in building projects have different degrees of experi­
ence and expectation. The basic elements of effective pre­
design planning a re problem identifica tion, goal statement, 
and strategy formulation. Seems simple, but in practice, pro­
jects often get into the design phase too quickly, with too little 
time spent on these basic elements. If adequate time is spent 
in pre-design p lanning, the rewards will be great. ■ 
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A Mid-Te 

P
artnering will surely be one of the buzzwords for the 
balance of the 1990s. We have become familiar with 
the basic tenets of partnering, but in reality, how well 

is partnering doing? My institution has implemented 
approximately 750 million dollars of capital improvements 
in the last decade and only one project out of the entire pro­
gram has suffered legal litigation. Oh sure, we've had little 
spats here and there, but nothing tha t hasn't been resolved 
without the use of protracted legal intervention. I feel very 
strongly that this record of successful implementation is a 
result of competent project management coupled with an 
understanding of the construction industry and the utiliza­
tion of the partnering process. 

Partnering has become a standard practice for us. Our 
biggest challenge at the beginning of all new construction pro­
jects is to get a commitment from all the participants to engage 
in and function through partnering. Partnering has been 
around long enough now that the majority of our contractors 

and subcontractors have had some sort of experience, positive 
and negative, with partnering. Our goal is to create excitement 
about the project and present partnering as a worthwhile 
endeavor that can help ensure the success of the project. 

Boone Hellmann is assistant vice chancellor for facilities design and 
construction at the University of Califomia, San Diego. He is a faculty 
member in tl,e APPA Institute special program on pla1111i11g, design, and 
construction, and l,e wrote 011 project 111anage111ent in the Summer 1994 
issue of Facilities Manager. 
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Our mid-term experiences and findings are varied and 
sometimes surprising. The following comprises an evaluation 
of our experiences with parb1ering. 

Tl1i11gs that are worki11g: .... 

Communication 
Partnering definitely opens up the lines of communication. 

if nothing else, a partnering workshop brings all the partici­
pants together in one place. It is an excellent opportunity to 
place a face with a name that previously had been nothing 
more than an obscure business title and signature. Personal 
interactions are fundamental to the success of projects and 
partnering allows all the participants to meet one another in 
the flesh. We find that there is less of a tendency to write 
incriminating, contract-invoking letters when personal con­
tacts have been established. The participants are much more 

likely to communicate via a friendly phone conversation. 
Partnering introduces and formalizes the concept of a team 
and the process of teamwork. 

Education 
Partnering participants learn how they will have to work 

with one another in order to be successful. Group problem­
solving activities during both the initial and follow up part­
nering workshops allow the individual team members to 
observe and interact with their fellow teammates, while being 

l//11stratio11 by Sarah Stoa11P 
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charged with solving real job issues and problems. In one of 
our recent partnering workshops, it became apparent that the 
steel subcontractor had a delivery problem that would affect 
the schedule of the entire project. The participants at this ses­
sion worked together to develop a schedule that allowed the 
project to proceed as planned and adjusted several work 
efforts to facilitate the steel subcontractor's delivery problem. 
Issues are dealt with in the frame of "it's not my problem, it's 
not your problem, but it's OUR problem and we'll solve it 
together." Problem-solving techniques are learned that can be 
used during the course of the project. 

Some partnering workshops engage in personality style 
assessment. While this may resemble group psychotherapy, 
the effort is intended to present a plan to help team members 
understand themselves and others in a specific work environ­
ment. Knowing how to sell ideas and solutions to one another 
is a key ingredient into the success of the communication net­
work. 

Productivity 
Open lines of communication and efficient problem solving 

clearly result in a reduction of paperwork. This translates into 
increased productivity and profi t for the contractor and 
design consultants. Ultimately this benefits the owner / insti­
tution because they are not besieged with requests for addi­
tional compensation. 

Trust and Integrity 
Implementation of the partnering process and its associated 

interaction benefits, leads to a marked increase in trust of fel­
low team members, a greater willingness to compromise, a 
reduction in participant stress, and a significant decrease in 
blaming behavior. The result is a tremendous opportunity for 
innovation and creativity. Team members aren't focusing 
their individual efforts on covering their respective behinds; 
they are focusing on completing the project successfully ... on 
time and on budget. 

Things tlzat aren't working: i· 

Communication 
Just as communication is noted above as something that is 

working, there are times where communication is not 
enhanced. The old adage says it best, "you can lead a horse to 
water, but you can't make it drink." Partnering is an attitude 
and a process that must be practiced. It doesn't just happen. 
Unfortunately, some companies and individuals choose not 
to become part of the team. They don't subscribe to the princi­
ples and goals as outlined by the team. These nonparticipants 
must be monitored carefully as they can undermine the good 
of the team process as well as the project itself. 

Commitment 
Parb1ering is a commitment. All the participants must be 

committed to the goals and objectives of partnering. And the 
commitment must begin at the top of the organization. 
Partnering doesn't work when leadership doesn't support 
their representative on the team. The individual runs the risk 
of making agreements that will not be supported by manage­
ment. Quickly these team members lose credibility and any 
trust that they may have earned with their associates. 

The commitment to partnering also requires ongoing main­
tenance. If an organization is not willing to give partnering the 
required resources along with periodic evaluation and review, 
then partnering will not be the successful venture that was 
envisioned. Partnering requires more than simple lip service. 

Consultant Involvement 
There continues to be reticence, skepticism, and resistance 

to partnering by some architects, engineers, and design pro­
fessional support consultants. Losing control of the project is 
primary on their minds no doubt, but in truth, partnering 
facilitates their control and involvement on a project. The 
notion that the owner is creating an additional liaison with 
the contractor through partnering is a major concern and the 
consultants fear their importance and authorities will be 
diminished. On many of our partnered projects, the archi­
tects, engineers, and design professional support consultants 
have indicated how happy they were to have had the oppor­
tunity to participate in partnering and the fact that partnering 
was instrumental in the overall total success of the project. 

Subcontractor Involvement 
Just as the design consultants are sometimes resistant to 

partnering, so too are some subcontractors. This is exacerbat­
ed by the fact that some general contractors don't really want 
their subcontractors to participate in partnering for fear of los­
ing control of the project. Subcontractors don't often under­
stand the benefits of partnering and wonder what's in it for 
them. They see the general contractor establishing a dose liai­
son relationship with the owner and design consultants, and 
have the same fear that the design professional has of the gen­
eral contractor and owner liaison. 

In reality, probably the greatest benefit stands to be gained 
by the subcontractor. Partnering can facilitate a subcontrac­
tor's need for information. It also facilitates a more direct line 
of communication with the owner and design professionals, 
although this is exactly what the general contractor fears 
most. However, partnering can identify that fear and address 
a solution that benefits all concerned. 

Partnering as a Contract Crutch 
Some team members tend to invoke partnering as a way to 

abrogate the contract. We have seen letters that request cer­
tain considerations with a salutation that begins "in the spirit 
of partnering, we request. ... " Remember that partnering is not a 
contract in any way, shape, or form. Also, watch out for team 
members w ho want to partner only when it is of benefit to 
themselves. Partnering is an attitude and behavior that is 
practiced consistently, not only when it is convenient for the 
moment. 

Do's and Don'ts 
Do have a prepartnering meeting with the principals of the 

contractor, architect, and owner to discuss how partnering 
will be used on the particular project. This is a very good way 
to ensure that the top level management is committed to part­
nering. 

For smaller projects, do consider shorter, more informal 
parb1ering workshops. We have facilitated these partnering 
workshops using our own in-house facili tator. You can modi­
fy the partnering process to reflect the complexity of the pro­
ject. There is no question iliat large, complex projects require 
formally facilitated partnering, but small, simple projects do 



well with modified partnering workshops that las t one half 
day or so. 

Do have follow-up workshops to continue the partnering 
process and to evaluate the process to date. 11,e follow-up 
workshops are actually more important than the initial part­
nering workshop because the project team has had the chance 
to work together and interact. Some areas will need attention, 
and the follow-up workshop is critical for facilitating clarifica­
tion. Unmet commitments can be d1ailenged and addressed, 
and appreciation for team members' achievements can be 
given. 

Do carefully consider the tinling of the initial and follow-up 
meetings to optimize their effectiveness. Wait to have the initial 
workshop until the subcontractors are signed up and contracted 
to do the work. Schedule the follow-up workshops at milestones 
noted in the project schedule. llus allows new subcontractors 
and new participants to be brought into U,e process. 

Do have the ardutect give a p resentation about what the 
project is intended to do and how it will u ltimately look. The 
project team on the contractor 's side often knows very little 
about the intended use of the facili ty as well as what it will 
look like in the end. This is an excellent way to generate 
excitement for the final product. 

Do have the general contractor give a p resentation on 
how they intend to implement the construction. This is a 
terrific opportunity to learn what the contractor's expecta­
tions and problems are likely to be. Cri tical performance 
objectives can be identified and shared with the partnering 
team members. 

r 
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Do consider having a display model or project renderings 
at the job site. These serve as strong reminders of U,e ultimate 
goals. 

Don't allow an y confusion over the difference between the 
contract for construction and the partnering charters. 
Partnering is a process, not a contract. It is a model for commu­
nication to facilitate and expedite the contract. But, as men­
tioned before, it does not diminish the contract in any way. 

Don't automatically assume that everyone on a project is 
familiar witl1 the partnering process. Our experience has 
shown that one-third to one-half of the team members are 
novices at the outset of the partnering process. Make sure you 
include a method for training new participants in the process. 

Don't give up! Partnering needs time to work, but you 
must remain diligent and consistent. Don't hesitate to remind 
others that you are practicing partnering. 

Mid-Term Grade 
Partnering is doing very well. It instills mutual confidence 

and trust in the team members that is ultimately reflected in a 
successful project. The partnering process affords expanded 
communication in today's litigious environment. Adversarial 
relationships are avoided, and true teamwork and coopera­
tion is generated. I am committed to partnering and am con­
vinced that the sharing of values and objectives furough the 
process is instrumental to the ultimate success of our projects. 
All in ail, I would have to give the student a B-plus to an A­
minus. Parb1ering isn' t a panacea, but for us, it has been a key 
ingredient to the success of our construction program. ■ 
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Maximizing Value 
and Function 
for Campus Facilities 
by John L Robinson, P.E., CVS 

n today's environmen t o f rising construction and opera­

tions cost and declining budgets, project planners need 

every tool they can find to control expenditures. How a 

project uses money deserves every bit as much consideration in 

the planning process as structural loading, architectural design, 

or capacity of the HVAC system. 

The 42,000 SF Science Facility Three for Mat/r, Tec/1110/ogy and Science Ed11cation at Westam Washington University in Bellinglrnm incorporates a Leaming Resource 
Center, five lect11re /,nils, faculty offices, and teaching laboratories. 



Value engineering (VE) is the best tool for ensuring that the 
money spent on a project is spent wisely. A process for con­
troUing project quality and cost, VE can lead to reduced con­
struction costs and operation and maintenance (O&M) costs 
for new facilities as weU as renovation projects. The earlier VE 
is incorporated in the planning and design phase, the better 
its potential results. 

Definition and Benefits of VE 
Value engineering is the systematic use of analytical, 
creative, and evaluation techniques by a multidisciplinan; 
team fornsing on achieving the required function s, 
performance, and quality while maximizing lHllue. 

VE applies the concept that two heads are better than one. 
Its strength comes from the dynamics and experience of the 
team members and its use of functions as the basis for consid­
ering design alternatives. The key requirements for a success­
ful VE effort are as follows: 
• A team leader weU-versed in the VE process and its tools. 
• A VE team wiU, experience in each major technical disci­

pline of U,e project, especiaUy in the primary focus areas. 
• A VE team that clearly and quickly identifies and under­

stands the owner's needs on the project. 
• A VE team that can clearly explain ideas to the designer in a 

manner that enables the designer and the VE team to work 
together productively. 
A VE team with members who have not been involved pre­

viously in the project's development will bring a fresh per­
spective to project issues. 1n general, the greatest benefi ts are 
realized by using VE from the earliest planning stages 
through fina l design. 

Two important benefits are derived from VE studies: 
improved overaU value and validation of key project deci­
sions. ln1proved overall value is achieved by reducing capital 
and O&M costs while maintaining or improving functions, 
performance, and quality. His torically, organizations realize 
average project capital cost savings of 5 to 10 percent and 
average O&M savings of 5 to 10 percent as the result of VE. 

A VE s tudy challenges various decisions to ensure that the 
decisions were made for the right reasons. Facilities managers 
are often unable to fully review every aspect of a project due 
to time constraints or lack of qualified staff. A VE study pro­
vides a way to increase the level of confidence in decisions 
that have been made and design solutions tha t have been 
selected. A project subjected to a VE study in the conceptual 
stages (and throughout design development) will have fewer 
problems and delays due to redesign than a project that is not 
studied. Additional benefits accrue throughout the construc­
tion process due to U,e focused review to which the project 
has been subjected. 

Myths About VE and the Design Process 
In planning to use VE for a capital campus project, it is 

important to recognize some of the myths about VE and the 
design process. One myth is U1at any good designer includes 
VE in the design process. This is simply not the way the 
design community operates today. Many designers say they 

Joh11 Robinson is office manager/seuior VE project 111a11ager at KCM, 
/11 c. , Bl11e Springs, Missouri. He is a faculty 111e111ber i11 the APPA 
l11stit11te special program 011 plm111i11g, design, a11d co11struction. 
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The following tm the results of o VE st,uJy 
contlumd by KCM on" caqn,s flldlity. The cost ..,,;,,gs 

ilulkated tm for recommen4lltion tldlullly 
itnplemen~d by the project ow,,n. 

Science Facility m 
Westem Washington University 

Project Description: 
Science Facility m is the third phase for expanding sci­

ence education at Western Washington University, 
Bellingham, Washington. This pro;ect addresses the needs 
of Western Washington's interdisciplinary math, science, 
and technology education program. It will provide teach­
ing labs, faculty offices, a computer lab, and an interdisci­
plinary Leaming Resource Center. It also provides lecture 
halls required by all of the science o:'; involved in 
this three-phase pro;ect (Phase 1- , Phase B -
Biology). 

VE Chturges: 
• Eliminate fill Wlder plaz.a and Facility m 
• Use concrete pan joist structural system 
• Delete terrazzo floor finish 
• Eliminate redundancy in the northeast stair 
• Use constant volume fume hoods 
• Revisit diversity factors for building oo:upancy to 

reduce HV AC requirements 
• Revisit fire pump needs 

Other Benefits: 
• Simplified construction aa.'e§ 

• Validation of academic program iecprements 
• Pn!servatimolexistjngart-eculp(ures 
• Crme-pollinatbl of aaademic-.,. and flllcility mn­

straints 
• Schedule validatim 

Cost .. ~ 
$8$771:xJJ 

Rmanonbrwstmfflt 

TOtlllCostS--,.: 
$7191:xJJ 

15.7:1 (Savings divided by VE Study Cost) 

include VE in the design process because they look at alterna­
tive floor plans or performance a life-cycle cost analysis. 

VE is more than just looking at the economics of two or 
Uiree alternatives. It is a step-by-step process of determining 
project requirements, applying the expertise of a team of peo­
ple, and generating scores of alternatives. The biggest differ­
ence between VE and the a lternatives analysis a designer may 
perform is the focus on Ju 11ction. Through a detailed function 
analysis, the VE team forms an understanding of what the 
project must do to be successful. 

Another myth is that design firms see it as their job to 
develop the best and most economical project. Designers actu­
aUy strive to give the owner the best project they can within 
schedule and fee constraints. They develop a project that is 
workable but less than optimal in design and cost. Designers' 
fees and schedules are often negotiated so tightly that the 
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hired firms have no choice but to repeat 
a solution previously developed for a 
similar, but not identical, project-a 
solution selected without a full under­
standing of the cu rrent job. Such solu­
tions are almost always less than opti­
mal for the owner who hjres them. 

How is Value Engineering 
Applied? 

A VE job plan is the systematic set of 
procedures that constitute a VE study. 
The key features separating the VE job 
plan from other techruques are the use 
of function analysis, the specific combi­
nation of activities, and the sequence of 
the activities. The plan includes three 
phases: preworkshop, workshop, and 
postworkshop. This is in accordance 
with recognized procedures and prac­
tices of the Society of American Value 
Engineers. SA VE is located at 60 Revere 
Drive, Swte 500, orthbrook, fL 60062; 
708-480-1730. 

Preworkshop 
The preworkshop phase is used to 

coordinate and prepare for the work-

shop. During this phase, the following 
key items mus t be accomplished: 
• The VE team is selected, assembled, 

and scheduled for their participation. 
• Study documents are obtained from 

the designer and distributed to the 
team members to review prior to the 
workshop. 

• Cost models are developed for the 
project. 

• If the project is large and complex, it 
may be appropriate to conduct an 
organization or orientation meeting 
to identify project information need­
ed and study constraints prior to the 
workshop. 

• lf there is not sufficient time in the 
workshop schedule for a site visit, 
one may be conducted during this 
phase of the study-possibly com­
bined with an orientation meeting. 

The Five Workshop Phases 
While several VE job plans are 

described in current literature, I use a 
fi ve-phase job plan tha t includes aU the 
essential elements. Although described 
as ilistinct, these steps or phases are 
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parts of a continuous process and may 
overlap. The essential elements are: 
1. Information Phase (gathering and 

analysis of information) 
2. Creative Phase (generation of alter­

natives) 
3. Judgment Phase (evaluation of alter­

natives) 
4. Development Phase (development of 

recommendations) 
5. Presentation Phase (presentation of 

recommendations) 

Information PT,nse 
ln the information phase the VE team 

uses owner and designer presentations, 
analysis of project costs, site visits, and 
function analysis to obtain a thorough 
understanding of the system, project, or 
item under study. 

Key questions asked in this phase are: 
• What is it? 
• What does it do? 
• What must it do? 
• What does it cost? 

Creative Phase 
By creative techruques, scores of 

alternatives for accomplishing the basic 
functions of the project are iliscovered. 
Consideration of alternatives does not 
formally begin until the problem is 
thoroughly understood through the 
function analysis performed during the 
Information Phase. 

The key question asked in this phase is: 
• What else will perform the function? 

J11dgment Phase 
The objective of this phase is to eval­

ua te the alternatives generated during 
the Creative Phase to determine which 
ones offer the greatest potential for cost 
savings and project improvements. 
During the Creative Phase, there is a 
conscious effort to prohibit any evalua­
tion of the ideas; but in this phase, alter­
natives must be evaluated. 

Key questions asked during this 
phase are: 
• What is the cost benefit to the project? 
• How does it impact project quality? 
• Will it perform the basic function? 
• What is the likelihood of acceptance? 
• What is the im pact of redesign? 

Development Phase 
The objective of this phase is to 

develop final written recommendations 
for the alternatives selected during the 
Judgment Phase. The process involves 
not only detailed, techrucal, an d eco-



nomic evaluation, but also considera­
tion of successful implementation. The 
alternatives are investigated in suffi­
cient depth to enable the development 
of specific recommendations for imple­
mentation. 

Key questions asked during this 
phase are: 

• Does the discussion d early state the 
intent of the proposal? 

• Would a sketch(es) help explain the 
idea? 

• Would calculations help the reader of 
the proposal understand how it will 
work? 

• Has a cost been identified for every­
thing impacted by the proposal? 

• ls a ille-cycle cost analysis appropri­
ate to show long-term owning and 
operating cost savings? 

Presentation Phase 
The objective of this final phase of the 

workshop is to present the results 
developed by the team to the decision 
makers. The intent is to convey the 
ideas of the VE team and provide clari­
fication to the decision makers prior to 
their review of the study report. 

Postworkshop 
Tmplementation of the recommenda­

tions is essential to the success of a VE 
effort and therefore needs a well 
thought out plan. Too many times, 
good ideas are not implemented 
because there are no well defined pro­
cedures for ensuring that the persons 
responsible for incorporating the 
changes do so. 

After the workshop is completed and 
the recommendations have been pre­
sented to the decision makers, a date is 
set for an implementation meeting. The 
purpose of this implementation meet­
ing is to get all parties to agree on 
which recommendations will be incor­
porated into the project. 

Following the implementation meet­
ing, a final report is prepared and d is­
tributed. This action concludes the VE 
study. 

Past, Present, and Future of VE 
From the mid-1960s through the 

mid-1980s, value engineering devel­
oped a reputation as a technique to use 
when costs had to be cut. In my opin­
ion, this was a result of many consul­
tants jumping on the VE bandwagon 
when the federal government started 

applying it t6 capital projects. As a 
result, a lo t of poor quality value engi­
neering studies were conducted. While 
these studies often saved money, they 
often sacrificed quality and perfor­
mance. This reputation, to some 
degree, still haunts the value engineer­
ing community today. 

During the past ten years, there has 
been an increasing level of quality in 
the value engineering work being per­
formed. Many "fly-by-nighters" have 
since withdrawn, leaving a more select 
group that recognizes the potential for 
VE beyond mere cost reduction. Most 
VE practitioners today recognize that 
long-term quality and performance is 
of much greater value than the initial 
capital savings. 

I believe tha t in the future more 
major capital projects will require an 
objective third-party VE study. 
Owners are becoming wiser about the 
benefits of VE. As more people try VE, 
there is no doubt they will see the 
many benefits and continue applying 
it to their projects. For those not will­
ing to try it voluntarily, it is just a mat-
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ter of time before states begin mandat­
ing the use of value engineering on all 
major expenditures of state funds. 
Some states, such as Washington, 
Virginia, and Pennsylvania, already 
have such a requirement. The federal 
government is currently reviewing 
legislation that will mandate that VE 
be applied to 80 percent of its agencies' 
budgets to include projects, processes, 
and procedures to reduce government 
spending without sacrificing needed 
services. 

As a facilities manager responsible 
for the prudent expenditure of your 
organization's facility funds, be proac­
tive and try a VE study on one of your 
upcoming projects. When you do, 
make sure that whoever does it is quali­
fied and experienced in doing VE stud­
ies. There is a certification administered 
by SA VE, called a Certified Value 
Specialist (CVS), to recognize individu­
als who are competent in the VE 
methodology. If you take precautions 
to make sure you get a valid VE study, 
you will maximize the value and func-
tion of your facilities. ■ 
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Natural gas cooling. Because a school's biggest 
obligation shouldn't be to its energy bills. 

Cost containment ... shrinking 
budgets ... ~ven today's financial 
realities, its sometimes hard to 
improve the learning environment. 

But now there's a way to keep 
your school cool without getting the 
financial managers hoc under the 
collar. Natural gas. 

Compared with electric air 

conditioning, cooling with natural 
gas can save you as much as 50% on 
operating costs. 

Natural gas systems aren't just 

inexpensive to run-they're clean. In 
fact, natural gas cooling can help you 
comply with even the newest 
ASHRAE indoor air quality standards. 

For more information, call the 
Marketing Depamnem of your local 
gas company or write to AGA, Gas 
Cooling Dept., 1515 Wilson Blvd., 
Arlington, VA 22209. 

Clean natural gas. Think what you'll save.SM C 1995 Ameocan Gas Assoc.ation 
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FIRE THE ARCHITECT! 
The Conflicting 

PERSPECTIVES 
of Architects & Facilities Managers 
by Michael Haggans, AJA 

Dissatisfaction with architectural services is a concern to both APPA 
members and architectural professionals. At their worst, design 

professionals are characterized as prima donnas and higher education facilities 
managers as Draconian task masters. This article is based on the notion that 
unrealistic expectations are at the heart of this developing gulf. Currently a 

practicing architect and formerly a university facilities manager, I have been on 
both sides. My comments will probably upset both, but tlte objective is to 

promote understanding. 

T he lllliversity president wants the project done yester­
day. The department chairperson is grumbling about 
the incompetence of your department. The cost of the 

project has gone sky high. The desired program isn't being 
provided. TI1e efforts to reduce costs have led to a design 
that resembles a camel- a horse designed by a committee. 

What should you do? Fire the architect! 
Well, maybe you can't fire the architects, but you can blame 

them. And so it goes .... 
Almost as surely as the swallows return to Capistrano, 

facilities managers complain about architects who miss 
schedules, overrun budgets, and pursue design awards rather 

Mike Hagg1111s is senior vice president at Helmut/,, Obata & Kassabaum, 
Inc. (HOK), St. Louis, Missouri. He is a faculty member in the APPA 
Institute special program 011 pl111111i11g, design, and construction. 

than provide quality service. For groups who do so much 
work together, why is this the case? This situation derives 
from unreasonable expectations on both sides. 

And this is just a start. Any of these differences in expecta­
tions can trigger a cascade of additional difficulties, leading to 
the breakdown of communication and development of an 
adversarial relationship. 

As a facilities manager and a practicing architect, I have 
been on both sides of the issues. In my experience, the critical 
items are: 
• Authority 
• Schedule and decisions 
• Construction budgets 
• Errors and omissions 
• Fees 
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The Archited May Exped 
clear direction 
instontoneous decisions 
tightly defined scope 
comfortable construction budgets 
foir treatment 
profitable fees 
quality design expectations 

What the Facilities Manager 
May Exped 
instontoneous service 
adherence to limited budgets 
meeting schedule milestones 
comprehensive services 
perfect construction documents 
cost effective design 

Authority 

What The Architect May Get 
ambiguity, conflicting direction 
extensive colloborotion 
scope "creeps" 
inodequote budgets 
unreasonable contract provisions 
on opportunity to invest in the project 
limited ospirotions 

What the Facilities Manager 
May Get 
noncholonce 
budget busters 
delays 
requests for odditionol services 
errors end omissions 
extrovogonces 

When I am working with the president of a small college, I 
receive dear direction. My client is the president. When J am 
working with a large university bureaucracy, I am Jess sure, 
because there are so many different voices speaking at the 
same time. Each one may see himself or herself as the client. 

The complexity of the typical higher education project is that 
the client is multifaceted. The user, owner, and fw1ding authori­
ty are at least three different entities, and sometimes four or 
five. The facilities manager can avoid confusing the users and 
the architect by clarifying project authority and making it stick. 
With this information the architect, users, owner, and fw1ding 
authority can work in a coordinated fashion. 

Decisions and Schedule 
Academic schedules often mean that occupancy after mid­

August is not worth much. This is certainly the case for teaching 
facilities and residence halls. As higher education more closely 
emulates business, time is money. At the same time, colleges and 
universities are often bound by processes that require extensive 
board approvals. The time between the logical conclusion of a 
task and board approval can be more than two months. Such 
attitudes do not recognize the time value of money. 

Architects and engineers are often criticized for not meeting 
deadlines; however, the most difficult group to schedule can fre­
quently be the university's staff. With all of the standing meet­
ings and other project work, there can be only a few hours a 
week that are available for moving the project forward. In the 
meantime, the clock is running and deadlines are approaching. It 
would probably be considered poor service to stop work while 
each issue is resolved. Occasionally, however, that would be 
actually providing the best service. Even though deadlines are 
missed, the cost of proceeding with uncertainty is often greater 
than delaying to resolve critical issues. 

Once a decision is made, some facilities managers expect 
the architect to meet the original schedule. But a house that 
takes one person a year to build cannot be built by 365 people 
in one day. Likewise, a forty-hour task cannot be completed 
in one hour by forty people-even if the architect had the 
best forty people. 

Facilities managers should not expect the impossible, yet 
they must be on the lookout for signs of trouble with the 
architect's schedule performance. Many architects have a ten­
dency to underestimate time requirements and to over commit. 

Resulting delays can compromise the project and cause a host 
of problems for facilities managers. 

Architects and facilities managers should work together to 
develop realistic project schedules. However, even the best 
schedule is dependent on continuity of project staff. Changes 
in key positions require time for getting up to speed. The 
same is true for the facilities manager. Too many changes on 
both sides often results in poor communication and missed 
schedules. 

Construction Budgets 
What is the problem here? Ts it that architects are always 

over budget? Or is it that the user's program always expands, 
or that projects are always underfw1ded? There are three rea­
sons that the experienced observer can answer yes to each of 
these questions. 
1. Archi tects suffer from a disease: trying to satisfy all the 

user's requirements while producing design quality, 
2. Users are trying to maximize their project scope, and 
3. Budgets are fixed years prior to construction. 

The symptoms of the architect's disease are attempts to sat­
isfy the expanding needs of the user within a fixed budget or 
attempts to provide a luxurious solution on an economy bud­
get. The user's interests are to get as much building as possi­
ble because they may never get another cha.nee. The budget 
was set based on the linuts of appropriations or other fw1d­
raising expectations. 

Some architects play into this situation by promising more 
than they can deliver and not being realistic about construc­
tion costs and the budget. Their raison d etre is to satisfy user 
expectations and have it look great. But user expectations 
always exceed the budget. This is particularly true when the 
value of the budget has been eroded by inflation, changes in 
codes, and additions to institutional requirements. This 
shouldn' t be a revelation. The same applies to our own 
homes. Our aspirations always exceed our means. Life would 
be pretty dull without this problem. 

Most contracts require the architect to redesign if the pro­
ject comes in over the budget. This would not be so bad if 
everybody wasn' t trying to get seven pounds of project in a 
five-pound budget. 

Many factors beyond the architect's and owner's control 
can cause projects to be over budget; these include changes in 
market conditions. However, the usual suspects are continu­
ing "scope creep" and overdesign. 

Architects seem to be in the pursuit of design awards, or so 
it seems to some facilities managers. Schedule, budget, and 
function are sacrificed in an effort to make an architectural 
statement. In such cases, the wrong firm may have been 
hired. Unless there is compatibility between the design expec­
tations of the owner and the architect, everyone w ill be d isap­
pointed. 

Ba.lancing the realities of the project is the task of the archi­
tect, user, and facilities manager. The user must moderate his 
or her expectations, the architect must respect the linutations 
of the budget, and the facilities manager must hold the line on 
both budget and scope. 

Errors and Omissions 
Many contracts expect the architect to be faultless. The fact 

is that they are not. At the same time, the facilities manager 
should expect complete, thorough, and coordinated construe-



tion documents without significant errors. Such documents 
resul t from experienced professionals with effective quality 
control procedures. In general, the value of errors and omis­
sions change orders should be less than one percent of con­
struction value. 

Fast-tracked projects should have higher thresholds due to 
the consequence of later decisions on earlier actions. Each 
project is unique and contains varied conditions. In any case, 
the facilities manager who demands no change o rders and no 
errors or omissions is relying on hope in lieu of experience. 

Fees 
Many facilities managers assume that architects are 

wealthy, and their attitudes about architects' fees come from 
this misunderstanding. Some architects are indeed very well 
paid, bu t for the m ost part architects are paid about as much 
as facilities managers in comparable levels of responsibility. 
Nor are profit margins such that architects can becom e 
investors in your projects. That is what is requested when 
facilities managers ask for services for free. 

To make matters worse, architects and facilities managers 
value time differen tly. Time is generally undervalued in an 
institutional setting. For example, a project meeting might 
take two hours. If the architect has a staff of four a t the meet­
ing, it migh t cost between $300 and $500 per hour, not count­
ing travel time. However, because of the difference in struc­
ture, the owner might have more than twice as many people 
at the meeting. The costs of staffing meetings are frequently 
overlooked or dismissed . 

So why do architects do it? One reason is that they love 
what they do. Architects create something from nothing. 
They fill the blank page. A corollary of the architect's disease 
is the need to create and to be thankful to those w ho make it 
possible, however painfu1ly. This is the dilemma of the archi­
tect. For each new relationship is a new marriage; a new 
chance for the righ t match between ideal and reality. 

In the final analysis, the issue of fees is service. The owner 
needs to be prepared to pay for the level of service they want, 
and the architect needs to provide that service. When this 
equation is not in balance, both the owner and the architect 
may feel they have been abused. 

If you still want to fire your archi tect, here are a few dos 
and don' ts for working with the new firm: 

DO establish an adequate construction budget 
Base your budget on recen t comparable experience and 
estimates before the project starts . Require estimates at the 
mid-point and end of schematic design, design develop­
ment, and construction documents. 

DO communicate effectively 
E-mail, fax machines, and detailed meeting no tes are keys 
to effective communication. 

DO develop a complete program 
Net square feet, ad jacency diagrams, narra tive description 
of project goals and expectations, and o ther salient project 
characteristics should be included . Without this informa­
tion, you are crossing the w ilderness without a map . 

DO have a realistic schedule 
If, in order to open the facility on time, it will be necessary 
for everything to go righ t, start your con tingency planning 
now, because Murphy lives. 

DO hire a firm with a compatible a ttih1de about design 
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If cost and function are the key elements of the project, hire 
a firm with a track record for cost control with detailed 
knowledge of the building type. If you are looking for cam­
pus identity and image, a more design-oriented firm may 
be required. Such a firm will challenge preconceived 
notions and stretch the envelope. In any activity, clarity of 
expectation will avoid confusion and conflict. 

DO resolve conflicts about resource allocation 
Using the archHect to resolve resource issues beats up the 
architect, confuses the users, and destroys communications. 
This can only be detrimental to the progress of the project. 

DO guard against scope creep 
Make it clear to all concerned that additions to the project 
must be matched by deletions of equaJ value. 

DO think ahead 
Contingency, contingency, contingency. Always work on 
the options. With each decision eliminated, some options 
are eliminated and others are created. 

DO deliver bad news in a tin1ely fashion 
In an environment where messengers are shot, many facili­
ties managers are tempted to use the architect as the fall 
guy. Bad news will no t smell better with age. The sooner 
and more directly it is dealt with, the better. 

DO NOT rely on the clairvoyance of the architect 
Architects aren't nearly as smart as you might think. In par­
ticular, they do not know your institution as well as you. As 
a consequence, the architect will p robably guess wrong in 
figuring out how to deal with the politics of your institu­
tion. This is in your job description under "other duties as 
required or assigned ." 

DO NOT promise project delivery when you do not control 
all of the variables 
Without control over weather, product deliveries, labor 
shortages, bureaucratic processes, decision making, and the 
architect's production schedule, you will be hard pressed to 
deliver on the promise. 

DO NOT let the architect get away with sloppy work 
Just because it is a tough business an d you beat them down 
on fee, you shouldn ' t accept shoddy or incomplete work. 
Make your quantita tive and qualita tive expectations 
known. 

DO NOT expect perfection 
Change orders, errors, and omissions are a part of life. Even 
the best project will have some. If you expect perfection you 
will always be disappointed. The key is to minimize their 
impact on the project. 

DO NOT exp ect architects to respond to increasing scope 
without additional fee 

This is part of being fair. You don' t expect those you super­
vise to work for free. Why should you expect that from an 
architect or engineer? Or do you expect them to lose a little 
bit on every project and make it up in volume? 

Conclusion 
Just as there must be a balance between program and bud­

get, there must be a balance between the expectations of the 
facilities manager and the architect. When this is achieved, 
fewer facili ties man agers will feel like firing their architects 
and fewer architects w ill be worthy of firing. ■ 
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Mediation: 
Make Buildings, 
Not War 

uH I '" e p. implored my client, Paul Project Owner. 
"What's the problem?" I asked. 
"Litigation costs are killing me," he moaned. "Every time I 

disagree with an architect or contractor, we end up in court. 
Now, don't get me wrong. I'm not one to back down from a 
fight. But the cost of this litigation is killing me, to say nothing 
about the time and energy we spend on it. We want to make 
buildings, not war!" 

"Well," I responded, "construction project disagreements 
are not going to go away. Indeed, the likelihood of disputes is 
greater now than ever. You must accept disagreements as an 
inevitable part of the construction process." 

Duane Fox heads the construction law department of Seigfreid, Bingham, 
Levy, Selzer & Gee, Kansas City, Missouri. 

by Duane J. Fox 

Illustration by Sarah Sloane 

Paul was not satisfied. "I know that," he complained. "It's 
the cost that is driving me up the wall. There must be a better 
way to deal with these problems." 

"Interesting you should say that," I cautiously replied. "A 
process used by many of my clients may be just what you 
need. It's called 'mediation,' and it has proven successful in 
the construction industry." 

l was being cautious because some owners consider it a 
sign of weakness for a lawyer to use the word "settle" as a 
means of lowering dispute resolution costs. Others overreact 
and settle everything, developing a reputation as an "easy 
touch." I wasn't sure where Paul was coming from, so I 
approad1ed his concerns gingerly. 

"Mediation?" Paul's skepticism was palpable. "Isn ' t that 
where you have a ful l-blown trial, except you use arbitrators 
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"Mediation is 
instead of a judge or jury? I did that once and it 
cost me an arm and a leg. And what did I get? The 
arbitrators split the baby. Some victory. It was like 
kissing your sister." 

nothing more 
that the Lawyer bring the decision maker to theses­
sion. It must be someone with authority to pay the 
maximum reasonable exposure amount without 
first checking with somebody higher in the compa­
ny. 

than organized 
"No," I responded, "that isn' t mediation, that's 

arbitration. They are very different. Binding arbi­
tration is simply an alternative to trial. The parties 
obtain a binding decision from the arbitrators after 
a full hearing, much as they would before a judge 
or jury. It has some advantages, such as having a 
decision maker who understands the industry and 
sometimes being less costly than trying the dispute 
before a judge or jury. It has its disadvantages, too, 
but that's a lesson for another day." 

and concentrated "Great," Paul said, "that's what we need. Get the 
two of us in a room and let us shoot it out." 

settlement "No, no, no," I responded. "That is just what 
mediation does not do. The session starts with each 
side presenting its best case to the other side 
through the attorneys. The decision makers are 
encouraged to ask questions. The mediator may 
ask questions. The persuasion is directed to the 
other side, however, not the mediator. The goal is 
to convince the 0th.er side of the correctness of 
your position." 

discussions, 

facilitated by a 

professional 

"So what in the world is 'mediation' ?" Paul was 
getting impatient. 

mediator." 

"Mediation is nothing more than organized and 
concentrated settlement discussions, facilitated by 
a professional mediator," I answered. 

As I suspected, Paul was getting nervous about this whole 
subject. 

"Baloney," he blurted. "If I want to settle a dispute, I'll just 
call the jerk and tell him how much I'll take, or how much I'll 
give. If he doesn't like it, he can just sue me, or I'll sue him. I 
don't need a fancy 'mediator' to help me settle my disputes." 

"Well," I told Paul, "you can do it that way, but that doesn't 
resolve your complaint about high legal fees. Often that 
approach causes endless and costly litigation. Mediation is a 
vehicle to break that endless and costly cycle. Perhaps I can 
best explain its effectiveness by describing the mediation 
process." 

Paul didn't appear impressed. Nonetheless, I forged coura­
geously forward. 

"You see," I said to him, "there is a point in all disputes 
where the parties have sufficient information to arrive at the 
settlement value of the dispute. It may be before a lawsuit is 
filed, or it may not be until after a lawsuit is filed. Sometimes 
it is not until after depositions of key witnesses, or until 
expert witnesses have provided detailed reports and had 
their depositions taken. In some cases your opponent must be 
deposed to see just how he or she will hold up under cross 
examination." 

"Also, history teaches us that difficult disputes resolve best 
through the assistance of a skillful neutral third party media­
tor. This has been done for decades in the labor/ management 
disputes." 

"Finally," I told Paul, "as you know, the reason most dis­
putes do not settle is that the decision makers do not clearly 
communicate. You are the decision maker, not your lawyer." 

Suddenly a light came on in Paul's head. "You're right," he 
said. "I usually feel that if I could just sit the other guy down 
long enough to get his attention, we could settle this and 
avoid a lot of legal fees. But it never seems to happen." 

"That's because people do not take the settlement process 
seriously enough," I said. "That is where mediation comes in." 

I then explained to Paul how the process works. I explained 
how the mediator sets up the mediation session and insists 

"Well, that sounds like closing statement in a 
trial or arbitration," Paul observed. 

"It is," I replied. "But instead of trying to con­
vince the judge, jury, or arbitrator, you are trying to convince 
the other side. At the same time, the other side can evaluate 
just how convincing your case will be to a jury, judge, or arbi­
trator. That, of course, is the real test of the strength of your 
case." 

"That's all I need to evaluate the settlement value of the 
claim, isn' t it?" Paul asked. "We should be able to settle it 
then, shouldn't we?" 

"Well, not quite," I replied. "The other side needs to agree 
with you. As they say in the movies, 'It takes two to tango.' 
Which is where the mediator comes in." 

With that I explained to Paul how the mediator then places 
each party in a separate "caucus" room and meets with one at 
a time, going back and forth between the rooms in shuttle­
style diplomacy. I explained how the mediator conveys one 
side's offer to the other, how the mediator explains the rea­
soning behind the offer, and points out what tl,e other side 
considers its strengths. We discussed how the mediator helps 
the parties objectively evaluate their weaknesses, and how the 
mediator obtains a counter offer and takes that back to tl,e 
other side, thus continuing the process until achieving a 
mutually acceptable number or discovering that the two sides 
can only agree to try or arbitrate the dispute. 

"Does it work?" Paul asked, warming to the subject. 
"Indeed it does," I replied. "Mediation has proven to be the 

most cost-effective way to avoid the tremendous expense of 
carrying disputes to trial. N though statistics vary, it is safe to 
say that over 80 percent of the mediations result in settle­
ment." 

Paul seemed impressed. I had learned tl,rough years of 
dealing with Paul that one of his strengths is his ability to 
respond to new situations and information. He didn't let me 
down. 

"Well," he pondered aloud, "maybe we should set up a 
strategy to get that parking building dispute into mediation 
as soon as possible. Why don't you give me a call after you 
have thought that through, and we can decide how to resolve 
that problem through mediation.'' ■ 
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An 

Inside 

Job: 

orm1ng 
In-House 

Design and 
Construction 

Units and 
Making Them 

Work 

by Ronald F. LaPorte and Greg J. Watts 

D 
ownsize, consolidate, outsource. These terms have 
most facilities man agers thin.king they need to 
make their department leaner, meaner, an d ... small­
er. Certa inly, taking a close look at staffing, 
resources, and level of service is an intelligent 
undertaking in any organization. Bu t maximizing 

resources may not involve cutting staff, eliminating units, 
and stripp ing down services. In fact, facilities operations 

Ron LaPorte is principal of H1111dt & LaPorte Architects, Clif/011 Park, 
New York; until recently he was manager of design services at the 
U11iuersity of Misso11ri-Col11mbia. Greg Watts is manager of campus 
constructio11 at the University of Missouri-Columbia. 

may benefit by adding services-in this case, in-house 
design and constructio n units. 

Most facilities departments have some employees perform­
ing design and construction functions- perhaps a drafting 
group and a crew of painters, carpenters, and masons who 
operate within the maintenance unit. These groups usually 
are funded from the facil ities department's general operating 
budget and are often considered part of the "overhead ." 

Several problem s develop with this model of in-house 
design and construction units. First, fixed funding often 
means lower salaries and , thus, the units have a difficult time 
a ttracting and keeping qualified staff-especially in the 
design group. Second, fixed funding affects employee moti­
vation; there is less incentive for high productivity. Finally, 
w hen construction work is incorporated into the maintenance 
department, money that was earmarked for maintenance is 
too often d iverted into renovations and remodelings. 

The in-ho use design and cons truction units described in 
this article ar e quite different from the above model. These 
units do not operate from general operating funds, but are 
fully recharged. These units employ highly qualified, profes­
sional staff such as licensed architects and engineers, interior 
designers, electricians, and mechanical systems specialists. As 
recharge-funded units, they compete for clients w ith other 
businesses in the local market. Being part of the competitive 
market means that the units must offer superior customer ser­
vice, make continuous process improvements, and enforce a 
higher accountability for productivity and expenses. These in­
house units a re, in fact, small businesses unto themselves 
w ith market niches, specialized expertise, and productivity 
requirements. 

Since the 1980s, Campus Facilities at the University of 
Missouri-Columbia has had its own in-house design and con­
struction units. Over the last decade and a half, these units 
have grown in size and experience. The design unit currently 
has twenty-two full-time employees including engineers, 
architects, and interior designers. The construction unit has 
sixty-nine full-time employees including many individuals in 
the skilled trades or with specialized certifications. Last year, 
design work totalled over $9 million including projects built 
by both the in- house construction unit and construction con­
tractors. During the same year , in-house construction projects 
totalled $3.9 million. 

To put these numbers in perspective, the University of 
Missouri-Columbia (MU) has an enrollment of 22,175 stu­
dents and occupies over 11 million gross square feet on 1,348 
acres. Campus Facilities provides service in utilities, custodial 
work, grounds, and maintenance as well as planning, design, 
and construction. 

Colleges and universities do not have to be as la rge as MU 
to support in-ho use design and construction units. The suc­
cess of in-house units is not tied to university size, but to their 
ability to provide university clients with professional exper­
tise, university experience, lower prices, and higher quality. 
Facilities managers a t almost any size institution can achieve 
similar results to MU and can develop in-house units specific 
to their needs. 



IN-HOUSE DESIGN AND CONSTRUCTION 
UNITS: THE ADVANTAGES 

Superior Service and Quality 
ln-house design and construction units can provide a high­

er level of service and quality to university clients due to their 
familiarity with the campus, experience with campus projects, 
accessibility, and university ties. 

In-house design personnel create better designs due to their 
knowledge of campus builctings and university standards. 
Construction crews have experience from similar campus 
projects, an d they know campus idiosyncrasies. 

In-house units can be more respons ive and focused than 
outside providers. They have a singular goal-to meet the 
unique needs of university clients. They can keep in touch 
with clients to anticipate how their needs may change in the 
future. In-house staff also share the same overall mission as 
their clients-the mission of the university. With a shared 
mission, the two parties don't have competing goals. They 
communicate more effectively and achieve an educationally 
tailored p roduct. 

Located righ t on campus, in-house design and construction 
units are easily accessible to clients. If d ien ts have concerns, 
in-house staff are on-hand to address those concerns immedi­
ately. Contractors or consultants may be several miles or even 
several states away. 

Finally, as university employees, in-house design and con­
struction staff have internal incentives to produce quality 
work. They feel loyalty to the university. After all, this is 
where they work, where their coworkers work, and, perhaps, 
where their family members and friends work or attend col­
lege. 

More Flexibility 
A particularly significant advantage with in-house design 

and construction units is their flexibility. With in-house staff, 
emergency or high-priority projects can get immediate action. 
The ability to change priorities and shift resources at a 
moment's notice provides the university with problem-solv­
ing capabilities and a quick-response team at almost no cost. 
Outside consultants usually charge substantially more for 
expedited work or are unable to shift priorities because they 
have other contract commitments. 

Shorter Schedule 
The use of in-house services can significantly shorten the 

time needed for a project's design and construction. On the 
design side, the contractual time needed to hire an outside 
consultant is eliminated, and, if in-house construction is being 
used, fewer drawings are needed to communicate the design 
requirements. 

At MU, many projects are completed using the "design-build" 
process. This process allows construction to proceed while the 
designers complete final plans. Approximately 40 percent of 
MU's in-house construction projects are completed with no 
designs. These projects, of course, save the most time because 
work can begin as soon as materials and equipment are received. 
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It is important to mention that the shorter schedule option 
is of special value on college campuses where projects often 
must be completed during a restrictive construction window 
tied to the academic calendar. 

Lower Cost 
When properly managed, in-house design and construction 

units cost less than outside firms. As noted above, in-house 
staff are more familiar with campus buildings and standards, 
require fewer design drawings, and spend less time on the 
project. 

The profi t motive also is limited wi th in-house units. Unlike 
outside firms, in-house wu ts are just trying to cover expenses 
and retain the workforce. Any "profits" are invested back into 
the unit for better equipment or more training. 

Designing projects in-house reduces the number of change 
orders by 50 percent or more. Sirnilarly, due to their intimate 
knowledge of campus facilities and their close working rela­
tionship with the design unit, in-house construction crews 
rarely require change orders on their projects. Fewer change 
orders translates into less or no contingency costs built into 
the project budget. 

At MU, design costs are at least 10 percent lower than those 
of outside consultants. Project costs are 20 to 25 percent less 
when constructed in-house. 

Establishing and Managing In-House Services 
Establishing and managing in-house design and construc­

tion units is not unlike starting up an independent architec­
tural firm or construction company. Facilities managers need 
to consider factors such as the market, personnel require­
men ts, equipment needs, and accounting procedures as well 
as university policies. Each facilities department will face dif­
ferent challenges in setting up and man.aging in-house ser­
vices, but some general guidelines and suggestions can be 
proposed. 

FORMING AN EFFECTIVE IN-HOUSE UNIT 

Finding A Niche 
The first step in developing an effective in-house design or 

construction unit is identifying its niche. To benefit the uni­
versity, the in-house design or construction unit must be able 
to provide its services more cost-effectively than outside con­
sultants or contractors. 

At MU, the design unit's niche indudes projects that cost 
$500,000 or less (construction cost). The majority of their pro­
jects cost $100,000 or less (construction cost). In this range, the 
project startup and design costs for an outside consultant are 
usually exorbitant and w1appealing to university clients. 
Typical projects in the in-house unit's niche are small to medi­
um renovation projects such as office suites, labs, and class­
rooms, and some larger projects such as roof or mechanical 
replacements in a particular builcting. 

The MU construction unit's nid,e includes projects that cost 
$50,000 or less. Typical projects in their niche are small to 
medium renovation projects, painting, and sidewalk repairs. 
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In this range, contractors have limited 
interest in bidding projects due to 
insurance and bonding requirements. 
In addition, the university has dispro­
portionate costs in ad.ministration and 
inspection of the contractor's work. 

Organizing and Rightsizing 
Once the niche is determined, the 

unit must be organized and sized to 
provide those services. The unit's struc­
ture should reflect the type of work 
anticipated, and the unit should be 
staffed where it is most cost-effective. 
The design unit, for example, may need 
six mechanical engineers and one inte­
rior designer or vice versa. Careful 
attention should be paid to hiring pro­
fessional, qualified staff because the 
unit's reputation and survival will 
depend on it. Skimping on qualified 
staff also leads to higher costs due to 
higher incidents of design errors and 
omissions. 

If other departments or outside con­
sultants have stronger capabilities in a 
particular area, in-house units should 
not develop these areas. At MU, the 
grounds department is staffed with 
landscape designers and, therefore, 
these pos itions are not staffed in the 
design unit. 

In-house units must regularly evalu­
ate their services so that less-used ser­
vices are discarded and new services 
are added. With the enactment of the 
Americans with Disabilities Act and the 
building renovations required for uni­
versity compliance, the MU design unit 
had a substantial market for small pro­
jects typical of its niche, but the unit 
needed to develop staff expertise in this 
area. Certain staff members were tar­
geted to receive specialized ADA train­
ing, and overall staffing for ADA work 
was increased. 

In the past few years, the construction 
unit at MU has added services in coal tar 
sealing of parking lots, electrostatic 
painting, and removal of asbestos floor 
tile because staff noticed increased client 
interest in these services. Facilities man­
agers who are establishing new in- house 
units should be prepared for some ten­
sion between wanting to meet all of 
clients' needs and being required to justi­
fy the cost of infrequent services. 

Unit size should be determined by 
the anticipated project workload. It is 
recommended that the unit be slightly 
undersized to account for slow periods 
rather tl1an being sized to accommo­
date the peak workload . 

Billing Rates 
Effective in-house design and con­

struction units are set up as recharge 
operations. Thus, the unit's entire bud­
get-employee salaries, supervisor 
salaries, employee benefits, overhead, 
equipment, equipment depreciation­
m ust be recovered in client billings. As 
a general guideline, billing rates should 
cover annual expenses with a minimal 
profi t margin- 1 to 2 percent- to keep 
the department viable and allow for 
some investment back into equipment 
and training. If the unit is earning more 
than a marginal profit, then serious 
consideration must be given to a rate 
reduction. 

Motivating In-House 
Employees 

It is critical that employees in a 
recharge operation maintain high pro­
ductivity levels. A first step toward 
motivating in-house employees is to 
develop fueir understanding of how 
the recharge operation works. They 
must understand that their time is 
charged either to the client or to lost 
time and that effective use of their time 
is essential to the unit's success. In 
more blunt terms, as wifu employees 
of a private enterprise, they should 
know that they will lose their jobs if 
the unit cannot compete in the market­
place. 

A byproduct of understanding the 
recharge operation is the employees' 
realization that any profits earned by 
the unit will benefit them in terms of 
job security, additional training, new 
equipment, and specialized tools. 
Employees are extremely interested in 
the quality of their work environments, 
current technology, and additional 
training. Even in this linuted form, 
"profits" can serve as a very real incen­
tive for them. 

Another motivator, one that has been 
particularly successful in MU's con­
struction unit, is employee empower-



ment. The construction unit modified 
its management approach to give more 
responsibility to its employees. First of 
all, the supervisor position has been 
replaced with a coordinator position, 
which oversees a group of projects, not 
a group of employees. Then, for each 
project, a tradesperson is selected as the 
project lead. The project lead oversees 
all on-site construction activities and is 
paid extra for the duration of the pro­
ject. Recognizing the expertise of indi­
vidual employees (by selecting them as 
project lead) and giving them control 
over the projects increases their interest 
in the work and often reduces the time 
to completion. 

MANAGING IN-HOUSE 
PROJECTS 

Identifying Scope 
Design services can begin only after 

the scope of a project has been clearly 
identified. It is essential to put in writ­
ing what services will be provided and 
what fees will be charged for those ser­
vices. This written description of the 
project scope benefits both the client 
and the in-house service provider. 
Clients are not surprised at the end of 
their projects with a higher cost or 
longer timeline than they expected. In­
house providers have some insurance 
that they will not have to absorb the 
costs of additional work requested by 
the client during the project. If the 
scope of a project does change, in­
house providers should notify their 
clients immediately and discuss how 
the change in scope will impact the pro­
ject budget and schedule. 

Developing Fee Proposals 
and Bids 

After the project scope has been 
determined, the uni t can develop its fee 
proposal / bid to submit to the client. 
Projects should not be started without 
developmen t and approval of a fee. 
Without a fee proposal, there is no 
agreement between the client and the 
unit on scope and cost. Proposals are 
calculated using hourly breakdowns of 
appropriate staff at their billing rates 
plus the costs for any materials and 
other miscellaneous expenses. 

There are several options for propos­
al terms. 1n the MU design unit, the 
proposal can reflect a fixed fee, percent­
age fee, an hourly rate with a maxi­
mum limit, or an hourly rate wi thout a 
maximum limit. If the proposal uses a 
fixed fee, for example, the client will 
pay exactly that amount whether the 
unit spends more or less on the project. 

The MU construction unit has similar 
options for fee proposal / bid terms: 
clients can request a lump sum firm 
bid, time and materials, or time and 
materials not to exceed a specified 
amount. Approximately 60 percent of 
clients choose the lump sum firm bid. 
An addition to the construction unit's 
terms is the bid refusal clause. If a client 
rejects the in-house bid and seeks bids 
from outside contractors, that client 
cannot come back to the in-house bid if 
the outside bids aren't satisfactory. This 
policy protects the bidding market 
from unfair competition from in-house 
bidding. 

The design and construction units 
both issue warranties on their work. 

Monitoring the Project 
A computerized project monitoring 

system is an essen tial tool to assess 
the progress of the work and the 
financial status of the project. The sys­
tem should be updated daily and 
should track hours of employee labor, 
any funds spent on materials, and 
other costs for both design and con­
s truction. 

Design and construction project lead­
ers should access the system regularly 
to check costs and productivity and 
make necessary adjustments to keep 
the project on track. The project moni­
toring system also serves as an excel­
lent client relations tool because clients 
can call at any time and be given an 
update on their project's cost and 
schedule. 

SUMMARY 
When in-house design and construc­

tion units are formed and managed 
well, campus clients benefit from better 
service and quality, more flexibility, a 
shorter schedule, and a lower cost for 
their projects. Over time, in-house units 
will continually refine and improve 
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their services. With each project, they 
enhance their understanding of client 
needs and learn new and better meth­
ods for meeting those needs. In-house 
staff and the campus clients get to 
know one another from different pro­
jects, and better communication leads 
to better projects. 

The facilities operation itself becomes 
more responsive and forward-thinking. 
With the presence of in-house design 
and construction units, all faci li ties 
functions can be conceptualized and 
conducted together. Higher quality 
design an d construction projects cause 
fewer problems to the other facilities 
units. Overall, the campus operates 
more smoothly, and the faci lities meet 
educational needs more accurately. A 
facilities operation that maximizes its 
resources in this way will be leaner, 
meaner, and ... smarter. ■ 

,L,.,e1, 
INFORMED. CUSTODIAL 
STAFFING SOFTWARE 

In a friendly Microsoft 
Windows atmosphere: 
• Benchmark your staffing level to national 

norms. 
• Perfo rm "what if' scenarios. 
• Establish balanced cleaning areas and 

multiple shift schedules. 

From Jack C. Dudley, PE, Editor and Co­
author of the APPA Publ ication Custodial 
Staffing Guidelines for Educational 
Facilities, who uses those methods to help 
managers develop rational staffing models. 

Several models are available starting at: 

$149 
Call or Write Jack for Details. 

The Institute for Facilities Operations 
Research and Management Educational 
Development 

5335 South Lakes hore Drive 
Racine, Wiscons in 53403 

(414) 552-8966 
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H
ow typical is it at your campus to have plenty of time to design and 
build projects? How often are your clients in no hurry to occupy 
new facilities? Do your clients usually request their projects far 
enough in advance to meet their critical occupancy goals? 

The time required to design and construct a campus project is perhaps the 
most underestimated aspect of facilities work. It is all too common, particu­
larly on smaller projects and renovations, for campus clients to approach 
their projects with unrealistic time expectations and a critical completion date 
driven by the academic calendar. Even when facilities managers are able to 
complete a project on an extremely tight schedule, their reward is often 
heightened expectations from other clients who want their project completed 
with an even shorter turnaround time. 

Campus facilities managers must learn how to handle these schedule con­
straints tied to the realities of funding cycles, research grants, academically 
driven dates, and other issues unique to a college campus. Understanding the 
dynamics involved with project schedules and taking advantage of time 
management techniques can help design and construction professionals suc­
cessfully meet these tough schedules. 

V .,.
111111

[.. Prioritizing Project Goals 
.[ ~ The three fundamental goals of any campus project are: 1) low cost, 2) 

hlgh quality, 3) short time. These goals vary in importance with each 
project. The three goals often conflict with each other, and campus 

clients need to prioritize these goals for their own project. 
Sure, everyone wants low cost, but at the expense of quality? Is 

the completion date more important than cost? Do we have ade­
quate time allotted to ensure good quality? Early in the planning 
process, clients should be encouraged to consider their priorities. 
It may be more important for the campus bookstore to be com­
p leted by fall semester, for example, than to have the project 
cost 15 percent less or to have meticulous workmanshlp. The 
prioritizing of goals should be conducted by the dient, not the 
facilities manager. Instead, the facilities manager's role is to 
point out the dynamics between the three goals of cost, quali­
ty, and time. 

Compressing a project schedule too much usually dimin-

1
/ ishes quality and/ or increases cost. Pushing the design pro-

' 1 (
1 

fessional with an aggressive time table can result in a poor 
·\ set of design documents due to a lack of time for careful 
'l' preparation and review. Likewise, pushing the contractor to 

complete a project at a break-neck pace usually makes qual-
• 11 / ity the casualty. It is an unfortunate fact that contractors 

~ 
often find cutting comers is their only option when forced to 
meet a tight schedule. , ' f'" ·:':\. Like quality, cost can suffer when schedules are tight. In 

Ii . ~.;· :-.,_\·~•, bidding the project, contractors may realize that the only way 
fl , to meet the schedule is to work premium time. This premium t I '". ' time could involve longer work weeks, double shifts, or spot 
!1' 't·: premium time. Working beyond the normal forty-hour week 

. •: t kicks in overtime pay; double shifts may incur shift differential 
1

•,
1
,,~ / :-•~ pay; and both approaches yield productivity losses. Contractors 
~·./ I , may also pay premiums for expedited material and equipment. 
·t., 11 . When contractors have to adjust their bids for these additional 
' , : , ·. costs, campus clients end up paying for them. 

A client who requests a project wi thout sufficient time allotted 
has subordinated the cost and quality goals to time. However, on the 

positive side, if projects are given a sufficient amount of time in the 

Don Gucker/ is director of planning, design, and construction at the University of 
Missouri-Columbia. He is the coordinator of and a faculty member for the special program 

0 11 planning, design, and construction of APPA's Institute for Facilities Management. T/ie 
special program will next be offered in January 1996 i11 Los Angeles, California. 



design and construction phases, quality and cost can be opti­
mized. It is the responsibility of facilities managers to educate 
their clients about the substantia l benefits of submitting time­
ly project requests. 

Convincing clients to submit project requests with suffi­
cient time for design and construction is a critical first step. 
However, facilities managers then must meet the challenge of 
successfully managing the time that clients have provided . 

Building the Pyramid: Decisions and Design 
The four basic phases of project design are: 1) program­

ming, 2) schematic design, 3) design development, and 4) 
construction documents. It is helpful to think of these four 
phases as building blocks in a pyramid. 

Programming: All of the programming decisions s tand a t the 
base of the pyramid. In this phase, the client's program needs 
are analyzed and described. 

Schematic design: The design team then works with the client 
to develop a general project layout based on their program­
ming needs. This project layout, called a schematic design, 
comprises the next few blocks in the pyramid. 

Design development: Design development decisions-such as 
the level of interior finishes and types of mechanical systems­
build on the schematic design. Design development is the third 
tier of the pyramid. 

Construction documents: Finally, at the peak of the pyramid, 
decisions are made on all remaining details necessary to 
describe the project to the bidding market. 

The pyramid analogy helps to delineate the discrete phases 
of project design. It also illustrates the problems that occur 
when a decision in an early design phase is reviewed in a 
later phase. For example, a client may decide late in a project 
to change Rooms 103 and 104 from two offices to a conference 
room. They see this decision as a simple erasure of a line on a 
drawing. For the design professional, if the "erasure of the 
line" is made during the design development or construction 
document phase, it may mean lighting alterations, changes in 
the ventilation requirements, relocation of utility chases, elim­
ination o f a door, reconfiguration of windows, addition of 
casework, and so on. To return to the pyramid analogy, the 
pyramid is dismantled all the way back to the programming 
level and then rebuilt. 

Clients tend to look a t the design process as a flexible, open 
period where everything is still on paper and changes can be 
made at any time. Facilities managers need to inform clients 
why changes made late in the design process, such as con­
verting two offices into a conference room, can cause design 
delays, increase costs, and have a serious impact on their 
overall schedule. 

Scope creep is another common phenomenon of campus 
projects that can negatively affect the schedule. Scope creep 
also forces the dismantling of the decision pyramid, but with 
the added impact of more work to be designed and construct­
ed. The schedule rarely is adjusted to match the increased 
scope because, as the name implies, the scope "creeps" up on 
the design team without them realizing the need for a corre­
sponding schedule creep. 

Design changes and scope creep are not the only reasons 
for design delays. The failure to make timely decisions can 
have an equally devastating impact on the schedule. 
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The culture of a college and university is one where most 
decisions are made by consensus. All constituents are invited to 
be heard and represented if the decision affects them. Unlike 
corporations, where authority to make decisions is sharply 
focused on a particular management representative, universities 
rarely give decision authority to one individual. Instead, several 
layers of decision makers are involved with a campus project. 
While the "consensus decision" culture may work well with 
many issues confronting a university, it can be the death knell of 
a project schedule if not properly managed. 

Outside design firms that are unaccustomed to working 
with institutional clients always underestimate the time 
required to complete a campus design project. Consequently, 
the A/Es (architects/engineers) find themselves falling 
behind schedule and rushing through the construction docu­
ment phase to meet the target advertisement date. 

When a project is initiated, facilities managers should 
emphasize to campus decision makers, particularly the client, 
how delayed decisions will hold up the design process. A 
delayed decision that stops the construction of our imaginary 
pyramid is just as devastating as changes that dismantle the 
pyramid. 

Keeping Construction On Track 
Proper budgeting of time in the construction phase is criti­

cal to meeting a completion da te. Usually construction sched­
ules are set by a combination of the A /E's professional judg­
ment and the owner's needs. Facilities managers should be 
aware of some inherent problems with construction sched­
ules set in this manner. 

It is all too common for a design team to become falsely 
optimistic about the construction schedule when time is 
running short due to design delays and a critical project 
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completion d ate is looming. In fact, there seems to be a 
strong correlation between A/Es w ho have fallen behind in 
meeting their deadlines and A / Es who feel a shortened con­
struction schedule should pose no difficulties. The design 
team grows ever more optimistic tha t everything will work 
out once we get to construction . Besides, there is an 
assumption made by many facili ties managers that contrac­
tors only work at the pace set by the schedule. If they are 
given too much time, they will never complete early. If they 
are given a challenging schedule, they will pace themselves 
accordingly to avoid the consequences of a delayed comple­
tion . While there may be some truth in this belief, applying 
it to the wrong set of schedule circumstances can lead to 
disaster . 

Contractors should be consulted about the budgeted time 
for construction. Even in a public, open competitive environ­
ment, contractors who regularly bid an institution 's work 
often are receptive to giving input on how much time should 
be allowed. Facilities managers should take advantage of this 
resource when setting schedules. Facilities managers may not 
like what they hear, but the contractor's input can serve as a 
reality check that might avoid problems la ter. 

Time Management Strategies 
What if the project is still short on time, and the residence 

hall renovation absolutely must be completed by fall semes­
ter? This wouldn' t be much of an article if the answer was to 
simply tell the client that more time is needed, and they 
should wait until winter semester. 

There are a number of contractual strategies that may be 
employed if the construction schedule is tight. The first strate­
gy is to prequalify the contractors who will be allowed to bid 
the p roject. This is a very effective technique available to most 
private institutions but few public institutions. 

Facilities managers should look to prequalify those contrac­
tors who have a solid track record on meeting demanding 
schedules. Prequalifying contractors who have done previous 
work for the institution or who have a comfortable working 
relationship with the university may not always be the best 
choice in a tight schedule situation. In the construction indus­
try, as in all industries, there is a large variance of manage­
ment skills between companies. Facilities managers should 
look for contractors w ho utilize critical path (CPM) schedul­
ing, have a system for tracking shop drawings, select subcon­
tractors and suppliers on the basis of time as well as cost, 
actively manage the work of subcontractors, expedite vendor 
shipments, and take decisive action when delays are detected . 

Even public institutions that are restricted from prequalify­
ing contractors can build many of these management attribut­
es into the postqualifica tion requirements of the contractor. 
Requiring the successful bidder to have CPM scheduling 
capabilities is not unreasonable. even for small projects. 
Additionally, requiring contractors to submit a schedule with 
their bids can force them to thoroughly consider the time 
allowed when putting together those bids. 

Often, facilities managers must protect the institution from 
contractor management deficiencies-particularly in public 
bidding environments. It often has been stated that the low 
bidder is probably the one that made a mistake in putting 
together its bid. I would add, from a scheduling standpoint, 
that the low bidder is probably the one that is most unrealistic 
in how it will meet an aggressive schedule. 

Owners faced with tight construction schedules will not 
want to award the contract to the contractor who bid a 
straight forty-hour work week. Consequently, owners should 
consider requiring, tltrough the specifications, that contrac­
tors work double shifts during the project or require them to 
carry a premium time allowance in their budget. Often, a 
jump start on the project is all that is needed to get ahead of 
the schedule. If all is going well midway tltrough the project, 
the owner can always relax the double shift requirement or 
take a credit for the unused premium time allowance. 

A nother possible strategy is to bid the project based 
on two different schedules. As discussed earlier, 
when time is constrained, project costs usually rise. 

Bidding a shorter schedule as an alternative w ill reveal how 
much the aggressive schedule is costing. This strategy 
works simply by bidding a reasonable schedule, such as 
winter semester completion, as the base bid. The aggressive 
completion date, such as fall semester, then is packaged as 
an alternate. If the client decides to allow more time in order 
to save money, the decision is made on firm dollars. If the 
client decides to opt for an earlier completion, it demon­
strates to the contractor that the owner is resolved to pay for 
and thus enforce the earlier completion date. 

Restrictive Construction Windows 
Construction windows, such as spring break or summer 

break, are targeted for many campus projects. Summer break 
in particular is a period of high construction activity on col­
lege campuses. Summer break is also the time allotted for ren­
ovations or repairs to facilities that must remain in operation 
during the rest of the year. 

The key to successfully utilizing such construction win­
dows is to build sufficient lead time into the schedule. Many 
renovation projects can be completed within a period of ten to 
twelve weeks of on-site construction if all equipment and 
materials are delivered on time. The design consultant should 
verify that all specified products critical to the schedule are, in 
fact, available in the time frame required. 

Timely delivery of materials and equipment is a function of 
shop drawing approval and manufacturing and delivery 
time-both of whicl1 are common causes of construction 
delays. Consequently, for a project with a summer construc­
tion window, the likelihood of meeting a set completion date 
is increased if the contract is awarded in January or February 
instead of April or May. 

Schedule Incentive Clauses 
Even with the scheduling techniques and technology avail­

able to them, contractors often lack the motivation to use 
these time-saving tools. Sc11edule incentive clauses can pro­
vide a monetary incentive for a timely project completion. 
The most common incentive clauses assess a damage or a 
penalty on the contractor for a delayed project completion. 
Actual damage clause: One type of contractual incentive is an 
actual damage clause. Under the actual damage clause, the 
contractor is responsible for reimbursing the owner for all 
damages actually incurred as a result of a delayed comple­
tion. Damages of this nature could include the consequential 
cost of housing students in temporary facilities, lost bookstore 
revenue, and increased administrative costs in managing a 
delayed project. However, actual damages can be difficult to 



collect because of disputes with the contractor as to whether 
or not the university really was dam aged and to what extent. 
It is particularly difficult to determine the damages incurred 
when a classroom or auditorium is not ready for the first day 
of classes. It also should be noted that most construction firms 
do not like actual damage clauses because they impose an 
open-ended risk. 

Liquidated damage clause: A liquidated damage clause may 
be used in lieu of an open-ended actual damage clause. The 
term "liquidated" merely signifies that the precise amount of 
daily damages has been established by contractual agree­
ment. An advantage of the liquidated damage clause is the 
avoidance of future litigation between the owner and contrac­
tor over the valuation of damages. 

Contractors generally prefer a liquidated damage clause 
because it reduces the likelihood of disputes with the owner 
over monetary damages if the project is delayed. However, 
setting a "daily damages" amount may backfire on the owner 
if a contractor bids the project figuring in the daily damages 
and "planning for" a late completion date. Even after figuring 
in the damages, the contractor may be able to underbid the 
competition because it does not have to pay the acceleration 
costs for meet the challenging deadline. 

Across the industry, liquidated damages typically range 
from a few hundred to several thousand dollars per calendar 
day. The amount set for damages are legally enforceable, pro­
vided they are a reasonable forecast of the actual damages the 
owner would be expected to suffer in the event of a late com­
pletion. In court cases where it has been proven that the 
amount was arbitrary, excessive, or unreasonable, the courts 
have found that the damages constituted a penalty and thus 
have ruled the liquida ted damage clause unenforceable. 
Therefore, it is important to validate the prescribed liquidated 
damages by developing and documenting a sound and fair 
basis for the determination of damages. 

Finally, in several cases, the courts have ruled that the 
owner need not actually realize damages upon the late com­
pletion of a project in order to collect liquidated damages. Just 
a reasonable anticipation of damages at the time of bidding is 
necessary to mutually bind the contracting parties. Similarly, 
if the owner suffers real damages for delay in excess of the 
prescribed damages, the owner is limited to the stipulated 
damages only. 
Bonus/penalty clause: Another third type of incentive clause 
is known as a bonus/penalty clause. Although the liquidated 
damage clause and bonus/penalty clause sometimes are used 
interchangeably, there is a defini te legal d istinction between 
the two. Two of the major differences are as follows: 

1. Unlike liquidated damages, a bonus/penalty clause docs 
not have to be a reasonable projection of damages (or bene­
fits) realized by the owner for late (or early) completion. 

2. If a penalty is s tated, then an offsetting bonus needs to be 
specified as well. 
It should be noted that there is a major pitfall in using 

bonus/penalty clauses. Many contractors have argued suc­
cessfully that they were denied the opportunity to earn their 
bonus because of delayed decisions or actions, including 
change orders, on the par t of the owner. Bonus/penalty pro­
jects can be documentation nightmares for the owner, where 
every decision or change order generates a corresponding 
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request for a time extension. Thus, the use of bonus/penalty 
clauses should be limited to special cases with extremely 
well-crafted specifications. 

The goal of a schedule incentive clause is not to collect the 
damages. Instead, the goal is a project completed on time. As 
creative and thorough as facilities managers may be with con­
tractual clauses, nothing can substitute for competent man­
agement of the time resource. While time management lies 
primarily w ith contractors, owners need to stay on top of the 
schedule and use the contractual tools available to them as 
schedule delays arise. 

Schedule Management 
Early detection and reaction to delays is the key to meet­

ing a project schedule, and the owner should require the 
contractor to take immediate action to compensate for 
delayed activi ties. This may involve adding additional 
workers, working overtime, and expediting critical deliver­
ies. The contractors, not unlike the design team, tend to be 
falsely optimis tic as time runs short. Falling into the trap of 
believing the contractor's assertion that there is enough time 
in the schedule to compensate for early delays has left many 
owners with a late p roject. Since each delay can lead to other 
delays, it is imperative to correct or compensate for delays as 
soon as they occur. 

F inally, even the best management s trategies and prac­
tices cannot protect against unforeseen delays outside 
the contractor's control, such as abnormal wea ther and 

owner-caused delays. Building in a time buffer between the 
contractor's completion date and the required occupancy 
date can help protect against such delays. 

Summary 
Facilities managers can avoid man y problems related to 

schedule compression by following these guidelines: 
• Educate the campus client on the benefits of adequate lead 

time in requesting projects. 

• Prioritize the project goals of cost, quality, and time. 

• Recognize the discrete phases of the design process and 
manage the decision-making process accordingly. 

• Utilize contractual strategies as inducements and incentives 
for the contractor to meet the project schedule. 

• Act immediately when delays occur during design and 
construction. 

One final thought about time: unlike wine, bad news gets 
worse with time. If a major change occurs during project 
design that affects the schedule, facilities managers should 
mention it to the client and / or administration then and there. 
They should link the cause (the changed program) to the effect 
(a delayed completion) and adjust the schedule now instead of 
trying to justify later why there were few bidders, higher con­
struction bids, and / or a late construction completion. 

Faced with the choice of announcing during the design 
phase that the auditorillm will not be renovated in time for 
fall semester or waiting until August when the contractor is 
expecting a late shipment of auditorium seating, facilities 
managers should step up to the more responsible choice. ln 
the college environment, while the former is painful and diffi­
cult, the latter is unacceptable. ■ 
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Diana L. Tringali 

Welcome to APPANet! 

We're here- APP A enters 
cyberspace establishing an 
on-line presence. Previewing 

now is APP A's initial phase of on-line 
service options. Over the next few 
months we will be adding on, refining, 
and exploring new service options. As 
you access APP A Net, we welcome 

your comments and suggestions. Your 
feedback will help us to refine the ease 
of access, as well as exp lore other ser­
vices you would like to have access to. 

Current surveys show that more than 
70 percent of colleges and universities 
have access to the Internet. If your 
department does not have Internet 
access, contact your campus MIS 
department to establish an account. For 
those institutions that do not have 
Internet access, there are a proliferation 
of commercial providers such as 
America Online, Compuserve, an d 
Prodigy that provide Internet access. 
Although commercial providers do 
have limitations on Internet access, 
most of these systems are moving 
towa rd offering a full range of service 
options. Access through these commer­
cial providers can be done relatively 
inexpensively. Check for local tele­
phone access and the hourly charges 
included in the package. 

APP A is collecting the Internet 
addresses for all members. Please send 
us your address. One on-line service 
feature will be an electronic address 
listing for all members. 

FACILITY. AUTOMATION 

Success Insnee 
Purchasing or upgrading maintenance management software? Ready 

to introduce your staff to the future of maintenance management? 

But with 300 programs to chose from, where do you get objective 

recommendations to help you choose the programs that will meet 

todf.ly's tracking and planning needs as well as tomorrow's? 

Call us. Benefit from our 50 years of combined experience in 

facility management.You receive affordable, candid & focused 

recommendations geared to yourneeds. Why? Because we sell no 

software or hardware, a solution to your needs is our sole interest. 

Howard Millman, Dan Millman, P .E. 
Data System Services ............. 914-271-6883 

Tool Box 

The Internet offers many tools for 
building a set of systems to provide ser­
vices to APP A members. These include 
e-mail, FTP (file transfer protocol), 
gopher, and World Wide Web. These 
tools allow APP A to increase commu­
nication with each member as well as to 
provide enhanced communication 
routes between members. 

Available right now are e-mail ser­
vices and the introduction of a web 
server. While some services are "under 
construction," we plan to build the 
basic framework over the next six 
months. Keep watching Inside APPA, 
this column, and the on-line site itself 
for details on new service options. 

The most popular and used function 
of the Internet is e-mail, or electronic 
mail. E-mail allows individuals to send 
messages electronically to any other 
person hooked up to the Internet. In 
order to use e-mail you need an 
account or mailbox where you can send 
and receive mail, and you need a recip­
ient's electronic address. 

Electronic addresses have their own 
format; let's look at some examples and 
how to read the parts of the address. A 
typical address might be 
info@appa.org. Think of an electronic 
address like a postal office address. 
Anything to the left of the@ sign is the 
local part. Usually an address starts 
with the user id and is followed by the 
mailbox information. At some institu­
tions an entire department or many 
people may share a computer that 
receives mail. There may be several 
such mailboxes on campus, so each 
mailbox needs to have a unique name. 

The @ sign and anything to the right 
is the Internet address of the mailbox. It 
includes information about where the 
mailbox is located, similar to the street 
address, city, and state information 
contained in your postal address. Like 
your mail address, an Internet address 
is unique. 

For example, my address is 
diana@appa.org. The first part prior to 
the @ is my user name. Some systems 
use variations of first and last names, 
while others use combinations of letters 
and numbers. In all cases, there are no 
spaces allowed. Occasionally an 
address will contain an underline or 
dash to represent a space like: d_ 
tringali. The @ plus the next character 

Diana Tri11gali is APPA 's director of member 
services. 



shing tells you that the host computer 
is located at APPA. The. plus the fol­
lowing character shing is the domain. It 
tells you what type of system the orga­
nization belongs to. The "org" indicates 
nonprofit organizations and associa­
tions. Most APP A members will have a 
designation of "edu," which indicates 
educational institutions. Commercial 
users use "com," government users use 
"gov," and military sites use "mil." 

Addresses outside of the United 
States are usually replaced by a two-let­
ter country designation. This geograph­
ic designation is growing in popularity 
in the United States. Many internation­
al members will include a country code 
as part of their address, such as "ca" for 
Canada and "au" for Australia. 

M ost systems on the Internet 
are case-insensitive for 
Internet traffic, but not all. It 

is best to copy the address exactly as 
you receive it. Generally, if you are 
unsure, using lowercase will work 
with most addresses. 

As with a wrong number by phone, 
it is possible to get ''bounced" mail, 
which is mail that cannot be delivered. 

If you get this type of error message, 
check the characters for an error or try 
sending a message to "postmaster@ 
(location address)" with a request for 
assistance to locate an individual. 

In composing an e-mail message you 
need to set up an e-mail header, which 
is basically composed of several lines. 
These are similar to a memo format in 
printed correspondence. These lines 
include date, from (who is sending the 
mail with full Internet address}, to (who 
it being delivered to), and subject. The 
subject line is essential, as many people 
use this to prioritize messages, file mes­
sages in folders, and sort replies. 

Make your messages short and to the 
point. Remember that the individual on 
the other side is reading on a computer 
screen. This means you want to try and 
confine lines to 60 characters and mes­
sage length to fit a screen. 

E-mail has developed as a less formal 
system of communication than written 
correspondence. Rarely do e-mail mes­
sages start with "Dear." Online "neti­
quette" has a few rules. Don't type your 
e-mail in all capital letters; this is consid­
ered rude, the equivalent of shouting. 
To create emphasis in a message you 
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can accentuate words using asterisks, 
carats, and dashes. As with written com­
munication, style guidelines are being 
developed for this medium and there 
are several good books available on the 
subject of "netiquette." 

Mail Servers 
Besides the ability to communicate to 

other APP A members and staff, e-mail 
can also provide other services. Some e­
mail addresses are not to an actual indi­
vidual but rather to a server. Servers can 
be set up for automated file distribution. 
APP A will be setting up an automated 
e-mail system to provide membersrup 
information, service information, educa­
tional programs information, publica­
tions information, and other request ser­
vices that can be responded to quickly 
and easily. 

This will allow the customer to cus­
tomize an information request and 
receive back only what you want to 
receive. This same feature will eventual­
ly allow us to conduct on-line surveys. 
We are planning to include a customer 
feedback survey, as well as some short 
informational surveys to help APP A 
find out more about our membership. 

Drowning in a_ sea of meaningless data? 
Let AEC come to your rescue with FM for Windows, 
our integrated maintenance management solution: 

• Work Order Management 
• Project Management 
• Inventory Control 
• Scheduling & Forecasting 
• Estimating 
• Preventive Maintenance 
• Customer Billing .,.....,. 

I I 
AEC Data Systems, Inc. 
400 Northwest Center 
7550 IH-10 West 
San Antonio, TX 78229 
800-659-9001 

• Systems Integration 
• CAD Integration 
• Data Conversion 
• Custom Modules 
• Software Modifications 
• Custom Reports 
• Accounting Interface 

FM for Windows 
It's a lifesaver. 
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Listservs or Discussion 
Groups 

Another popular ftm.ction of e-mail 
services are discussion groups. 
According to the surveys we conducted 
last year in assessing member opinion 
about on-line services, the number one 
member priority was discussion 
groups. 1his feature allows groups of 
people with similar interest to form an 
interactive communication base. 

This is an online format to discuss 
issues, ask for help in solving a prob­
lem, or share success stories with col­
leagues. We are asking for your input 
on what types of discussion groups you 
would like to be involved in. They can 
focus on subjects, geographical interest, 
or job ftm.ctions. The initial offerings 
are based on the top priority issues as 
defined in the Member Opinion Survey 
conducted a few years ago. 

At the time of publication, the follow­
ing were planned discussion groups . 
(specific subscription information avail­
able from APP A). 
• Chief facilities officer 
• Energy & u tilities issues 
• Leadership issues 

• Customer service 
• Construction issues 
• Environmental/ regula tory issues 
• Upward Bound 

The listservs are set up so that you 
can subscribe to the list by sending an 
e-mail message with your subscription 
information to the mailserver at APP A 
and indicate which list you are interest­
ed in. It is an automated process. 
Within forty eight hours you w ill 
receive a reply message welcoming you 
to the list and providing you with some 
additional information on posting mes­
sages, how to unsubscribe to the list, 
and other relevant information. 

After subscribing or joining a list, the 
listserv software begins e-mailing copies 
of all messages posted to the list directly 
to the user. Lists can generate high vol­
umes of traffic. There are many testimo­
nials from people who have gone away 
on vacation for a week and did not man­
age their mail to return home to 300-400 
messages on their e- mail. This can be 
done by setting the lis t to "no mail" or 
"unsubscribing" to a list. 

Lists can be moderated or open and 
unmoderated-meaning messages will 

Visit our exhibit at the 
1995 APPA Convention 

in Philadelphia, July 16-18 . 

NoT ALL BOLLARDS ARE CREATED EQUAL 

Only Pro-Stop offers all these benefi ts: 

• Collapses with standard hydrant wrench. 
• Raises and lowers effortlessly. 
• Discourages illegal parking. 
• Eliminates hazards caused by chains. 
• Increases campus security. 
• Protects pedestrians. 

For more information, call today: 
1,800,BOLLARD 

(265-5273) 
Prosec, Inc. 
P.O. Box 1 
Downin gtown , PA 19335 
Tel (610) 640-9355 
Fax (610) 640-0619 

be sent automatically without screen­
ing. Review by a moderator allows 
monitoring of the postings-to keep a 
list on track with its stated purpose. At 
this time, APP A is running open lists in 
the sense that postings are not screened 
and approved. We will, however, mon­
itor the lis tings to help facilita te com­
munication and examine content to 
help focus future efforts. 

Lists can also operate as open or 
closed. Open enro llment allow anyone 
to subscribe. A user can also sign up via 
an automated system with no human 
intervention. A closed list would be 
reserved for subscription services or 
communication channels for special­
ized groups, such as Upward Bound 
members. Although within the APP A 
confines we will not restrict access to 
any list to any employee of an APP A 
member institution, we are at this time 
restricting access to the discussion 
groups to APPA member institutions. 

Lists can be archived for users to 
search, in addition, many lists also 
include a frequently asked questions 
(FAQs) document. These documents are 
helpful for new subscribers to familiarize 
themselves with the list content and the 
formality of discussion. They can also 
help a user to avoid discussion of the 
same subject over and over. 

How Will E-Mail Help You? 
E-mail is fast and timely. There is no 

sensitivity to time zones, or the sched­
u le of the post office. Messages can be 
sent for less than the cost of a first-class 
stamp. E-mail is convenient anytime 
you can hook up your computer to a 
phone line-it can be part of your 
mobile office. You will have a commu­
nications link to thousands of facilities 
colleagues and the APP A staff. 

E-mail provides the tools to facilitate 
information sharing. Have a problem , 
need an immediate answer-ask your 
colleagues for help. 

You will have 24-hour access to a 
range of APPA materials, like confer­
ence programs, publications informa­
tion, and APPA services update. 

As m any of you reengineer your mis­
sion on campus, APP A too will experi­
ence a realignment of how we provide 
services, w hat on-line options we offer, 
what services change format, and how 
we can use the advantages of this sys­
tem to offer our customers timely, 
responsive services. As we "roll out" 
these services, we hope to hear from 
you. Your feedback is vital. Hope to 
m eet you "cruising" on our highway. ■ 



Energy Hogs 
~ are rooting 
~ .. (. llJ;J your 

~ \ 
Profits 

They're rooting in your HVAC 
system, they're snuffling at the 
windows and pawing at the light 

fixtures. You see the results of their 
stomping and spoiling in your fat 

monthly utility bills. 

Happily, with CES/Way you Qlll hog 
tie the energy hogs. 

You can control and reduce and whip your 
utility bills from now until forever. You can 

control a direct cost with a concept called 
Performance Contracting. (CES/Way was a 
pioneer and developer of this concept and has 
proven it across the country.) 

Performance Contracting requires no capital 
expenditure by you, yet it means significant savings 
on energy costs for the forseeable future. It allows 
you to totally re-engineer your physical plant for 
energy savings, without spending your own hard­
to-get capital. 

CES/Way has a nifty idea here. To find out 
exactly how it works and can work for you, write 
for our new brochure ''Energy Hogs & How To Put 
Them In Bondage". 

You've nothing to lose but high energy bills. 

Meis/Way 
5308 Ashbrook 

Houston, TexM 77081 
(713)666-3541 

~----------------------------------------------, PleaM MDII me your"~ Hoge & 
Hog Tie How To Put Them In Bondage" brochure. 

Name Tole 

Company 

Ad<lresa 

L Cty ___________________ Slallo _________ Zip ________ _ 
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Howard Millman 

How To Solicit Bids For A CMMS 
& Get The One You Want 

F or the last one hundred years, 
when facilities managers devel­
oped a Request for Proposal (RFP), 

they described in flawless detail the 
product or service they wanted to buy. 
As part of the description, they quanti­
fied their requirements; for example, six 
cylinders, four plies, or two coats. And 
when the vendor delivered the vehicle, 
installed the new roof, or completed the 
painting job, they could count, measure, 
or weigh it. 

Even w hen contracting for architectur­
al or engineering services, they could 
identify what they wanted: design our 
new 28,000 SF student center, reduce elec­
trical costs 15 percent in one year, or ther­
mal scan our transformers. Here too, the 
traditional system of specifying condi­
tions and stipulations in the RFP worked 
because managers could, in some fashion, 
measure what they received. 

That's over when soliciting proposals 
for vertical market software, because its 
feature list is only one of many character­
istics you need to consider. Vertical mar­
ket applications is software that caters to 
a specific need of a specific industry. 
Maintenance management software 
meets that definition. 

Software is not a product in the classic 
sense nor is it a service, it's a 
methodology-a way of accomplishing 
something. It falls under the definition of 
what the lawyers call intellectual proper­
ty, a non-material item of worth. Don't 
allow yourself to be misled because the 
floppy disks and manuals are physical. 
They are just the wrapper. Like a candy 
bar, the good stuff is on the inside. 

Purchasing intellectual property has 
two pitfalls for you. First, the stuff is 

ENGINEERS ARE ALWAYS 

SO SERIOUS 
At Stanley Consultants, 

we're serious about providing 
excellent professional services. 

Engineering, architecture, 
planning, and management -
We take them all seriously. 

- STANLEY CONSULTANTS 

TELEPHONE: 319/264-6600 • FAX: 319/264-6658 

Phoeno<. AZ. • Denver. CO • West Palm Beach. FL • Chicago. IL • Des Ma.,es. IA 

Muacabne. IA • Mr,neapohs, MN • Las Vegas, NV • Cleveland. OH • MadlSon, WI 

WE'RE SERIOUS ABOUT SERVICE 

amorphous; it can change its appearance 
seemingly at will. Consequently, if you 
specify that your CMMS should contain, 
say, a field for lock and key numbers, the 
software vendor adds it and now the 
product meets another of your provisos. 
More or less. 

After years of analyzing the features of 
computerized maintenance management 
software packages and why some work 
better than other, I know that there's not 
a whole lot of difference in features. The 
real differences lie in how well the fea­
tures work, integrate and perform. 

So that segues to the second, and 
thorniest, issue-how well does the soft­
ware meet your needs. If you wish to 
avoid a challenge from an unhappy bid­
der, and possible reversal, you need a 
bulletproof way to quantify how well a 
vendor implements a feature set. 

Depending on your school's policies, 
some facilities managers have applied 
sole-source gwdelines and negotiated the 
bid to obtain the product they want. 
These lucky few are a minority. Most 
managers are hard pressed to accept any 
but the lowest bid and sometimes fail to 
receive the product they think is best for 
the job. 

The solution I crafted for my clients is a 
dynamic "you-tell-us" model of the RFP, 
which differs from the traditional "we­
teU-you" format. Using this new era RFP, 
you specify only the essential require­
ments, for example the operating system 
and network transport protocol. Then 
you ask the vendor what features the 
software has. If you require additional 
bulletproofing, you can assign numeric 
priorities to these features. This approach, 
which is seeing increased adoption by the 
fedaral government and other jurisdic­
tions, helps resolve the complex issue of 
defining how easy an application is to 
use. That's a subjective decision best 
made after a hands-on demo session with 
the software. 

Admittedly, change comes slowly to 
most universities, but as times change so 
must methods. I suggest that you speak 
with your purchasing department and 
maybe the general council's office to 
obtain their gwdance and support for 
implementing this new purchasing para­
digm. 

By using a new RFP format, you will 
receive more advantageous pricing, a 
wider range of features to select from, 
and ultimately, the system that best suits 
your needs today and tomorrow. ■ 

Howard Mil/111a11, a systems integrator, helps univer­
sities and hospitals implement facility automation sys­
tems. He can be reached at lzmi/l111a,1@111cimail.co111. 
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APPA Events 
Contact the APP A Education 

Department at 703-684-1446. 
July 16-18-82nd Annual Meeting 

and Educational Conference. 
Philadelphia, PA. 

August 13-18-Institute for 
Facilities Management. Arlington, VA. 

Regional Meetings 
Sep. 20-24-Australasian Region. 

Hobart, Tasmania, Australia. Contact: 
David Archer, University of Tasmania, 
61-02-20-2796; fax 61-02-20-2797; e-mail 
david.archer@admin.utas.edu.au. 

Sep. 30-Oct. 4-Pacific Coast Region. 
San Diego, CA. Contact: Jack Hug or 
Norma McKinnon, 619-534-2341. 

Oct. 1-3-Rocky Mountain Region. 
Montana State University. Contact: 
Robert Lashaway, Montana State 
University, 406-994-2001. 

Oct. 1-4- Eastem Region. Valley 
Forge, PA. Contact: Howard Holden, 
Albright College, 610-921-7535. 

Oct.13-19- Southeastem Region. 
Norfolk, VA. Contact: Dick Plante, Old 
Dom.inion University, 804-683-4281. 

Oct. 14-18-Central Region. 
Manhattan, KS. Contact: Ed Rice, 
Kansas State University, 913-532-5967. 

Oct. 22-24-Midwest Region. 
Madison, WI. Contact: John Harrod, 
University of Wisconsin/ Madison, 608-
263-3077. 

Other Events 
Aug. 1-3-Identifying Stone in Art 

& Architecture, New York University. 
Contact The Conservation Center, 
Institute of Fine Arts, New York 
University, 212-772-5847; fax: 212-772-
5851; e-mail: sass@is2.nyu.edu . 

Aug. 7-8-Identification of 
Regulated Hazardous Waste, Hilton 
Head, SC. Contact Government 
Institutes, Inc., 4 Research Place, Suite 
200, Rockville, MD 20850; 301-921-
2345. 

Aug. 7-11-Rocky Mountain 
Comprehensive Review of Industrial 
Hygiene, Salt Lake City, UT. Contact 
Rocky Mountain Center for 
Occupational and Environmental 
Health, Department of Family and 

Preventive Medicine, Bldg. 512, Salt 
Lake City, UT 84112; 801-581-5710; 
fax: 801-585-5275. 

Aug. 10-11-Chemistry for 
Nonchemists, Hilton Head, SC. 
Contact Government Institutes, Inc., 4 
Research Place, Suite 200, Rockville, 
MD 20850; 301-921-2345. 

Aug.15-18-Housekeeping 
Management School, San Francisco, 
CA. Contact Roese!, Kent & 
Associates, 404-998-1691. 

Aug. 21-25-Asbestos Abatement 
for Inspectors and Management 
Planners, Salt Lake City, UT. Contact 
Rocky Mountain Center for 
Occupa tional and Environmental 
Health, Department of Family and 
Preventive Medicine, Bldg 512, Salt 
Lake City, UT 84112; 801-581-5710. 

Aug. 25-Achieving ADA Access to 
Historic Buildings at Shelburne 
Museum, Shelburne, VT. Contact The 
Preservation Institute for the Building 
Crafts at Windsor House, Main Street, 
P.O. Box 1777, Windsor, VT 05089-
0021; 802-674-6752. 

Aug. 29-31-Instructional 
Techniques for New Instructors, 
Toronto. Contact Langevin Learning 
Services, 1990 River Road, Manotick, 
On tario, Canada K4M 184; 613-692-
6382. 

Sep.12-15-Housekeeping 
Management School, Boston, MA. 
Contact Roese!, Kent & Associates, 
404-998-1691. 

Sep.19-22-Thermographic 
Applications for Predictive 
Maintenance, Level I, Baltimore, MD. 
Contact John Snell & Associa tes, 17 
First Ave., Montpelier, VT 05602-3119; 
802-229-9820. 

Sep. 27-30-College and University 
Personnel Association 1995 Annual 
Convention. Orlando, FL. Contact 
CUP A, 1233 20th St., NW, Suite 301, 
Washington, DC 20036; 202-429-0311. 

Oct. 6-11-World Elevator Expo. 
Boston, MA. Contact National 
Association of Elevator Contractors, 
1298 Wellbrook Circle, NE, Conyers, 
GA 30207-3872; 404-760-9660; fax: 404-
760-9714. 

Oct. 15-17-FM '95: Managing 
Facilities in a Technological World. 
Cambridge, MA. Contact 
International Society of Facilities 
Executives, 336 Main St., Room E28-
100, Cambridge, MA 02142-1014; 617-
253-7252; fax: 617-258-8247; e-mail 
isfe@mit.edu. 

Oct. 24-27-Thermographic 
Applications for Predictive 

Maintenance, Level II, Atlanta, GA. 
Contact John Snell & Associates, P.O. 
Box 6, Montpelier, VT 05601-006; 800-
636-9820; fax: 802-223-0460. 

Nov. 8-10-lBth World Energy 
Engineering Congress, Atlanta, GA. 
Contact Ted Kurkljs, WEEC, P.O. Box 
1026, Lilburn, GA 30226; 404-925-9648. 
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Ori Therm® 
Underground Pipe Insulation/ Corrosion Protection 

PROTECTING AMERICA'S PIPES 

• Continuously Manufactured Using Same Formula Since 1967 
• Closed Cell - 100% Hydrophobic Design 
• Temperature Range: -273°F (Cryogenic) to +480°F (250°C) 
• Ideal for New Piping Systems I Repairs/ Tanks 
• Approved by Department of Defense for New Construction 

DR/THERM INCORPORATED 
P. 0. Box 5296 

Parsippany, New Jersey 07054 
(800)343-4188 FAX (201)428-3391 



Building Renovation 

Practical 
Strategies for a 
Successful Project 

On Monday, July 17, learn what works and 
what does not in this special presentation 
which focuses on facade renovation case 
studies, including institutional projects. 

All attendees of APPA's 1995 Educational 
Conference and 82nd Annual Meeting are 
invited to attend. For more information, 
please refer to the conference program. 

g fAcilities 
1
~nager 

Alexandria, Virginia 22314-3492 

• Learn how to plan your 

facade renovation projects 

to avoid problems. 

• Arm yourself with insight into 

hidden economic factors that 

can govern a project's outcome. 

• See how others have done it. 

Simpson Gumpertz & Heger Inc. 

297 Broadway Arlington MA 02174 
Tel 617-643-2000 Fax 617-643-2009 

Nonprofit 
U.S. Post Paid 

Alexandria, VA 
And Additional Office 

Permit No. 653 


