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NEW TRANSFORMER,LOOK WHO DIDN'T.

The government has found a cheaper way
to rid itself of PCB contamination.

Us. Qur guaranteed clean-up service
costs 30-80% less than replacing a
transformer.

What's more, your risk is reduced imme-
diately. In the very first visit, we'll remove at
least 95% of the PCBs.

Compare that with the anxiety of waiting
10 months or longer for a new transformer
to be put on line.

Coaprmain D GET LIRS Trensfumesr Seraasa e

No wonder many major utilities, as well
as hundreds of hospitals, universities, indus-
trial corporations and commercial buildings
have also enlisted our help.

To get your transformer reclassified to
non-PCB status, call us at 1-800-544-0030.
Or write to us at Unison, 1338 Hundred
Qaks Drive, Charlotte, NC 28217,

With everybody and their .
uncle saving money, LNISON

~

shouldn't you?
A gsubsadipry al Linign Carkedn ':-:I.'II'Fl'Irﬂr Sl
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NEWS FROM THE ASSOCIATION OF PHYSICAL PLANT ADMINISTRATORS OF UNIVERSITIES AND COLLEGES

Executive Development Institute Offers
Second Session, April 10-15, 1988

fter an enthusiastic and well-received

initial offering of the Executive
Devclopment Institute last August,
APPA and the University of Motre Dame
are again prowd fo sponsor this program.
The second Executive Development [nsti-
tote will be held April 10-15% 1988 in
South Bend, Indiana.

The week-long program is designed for
top execulive level and experienced senior
facilities managers. The courses focus on
management isues such as acoounting
and finance, creativity and inmovation in
organizations, decision making, leader-
ship and metivation, marketng of ser-
vices, organizational culture, and strate-
gic planning. The Executive Developmeni

Imstitute, developed in cooperation with
the Lniversity of Motre Dame College of
Business Administration, is conducted by
professors from the college who are highly
experienced in teaching executive level
programming.

Enrollment is limited 1o 35 attendees; a
brochure and application form has been
maibed 1 all APPA Institutional Repre-
sentatives. Participants who are selected
to attend the program will be notified by
the first week of March.

IF you would like additional informa-
tion, plesse contact APPA’s Education
Deparument at 703 /684-1446, The dead-
bine for receipt of applications is January
30, 1988

Charleston Mamott Hotel
Charleston, South Carolina

Hyatt Regency Hotel
Austin, Texas

August M-25, 1989
StoulTers Harborplace Hotel
Baltimore, Maryland

Institute for Facilities Management
August 21-16, 1988 Special Program—Energy & Utilities Management

January 15-20, 1989 Specia! Program—Athletic Facilities Mgr.

New Publications

Meany Faellittes Cost Datg [958 B
now avadlable in s third anmeal edition.
This estimating guide 5 more than 900
pages and has been newly revised and up-
dated with more than 40,000 unit prices,
asembly costs, square food costs, estimat-
ing himts, and money-saving solutions. For
e first time, the book has been rewritten
te conform Lo the Chl
MASTERFORMAT numbering system.
The cost is $141.95 per copy; the book 5
available from RS, Means Company,
Inc., 100 Comstruction Plaza, Kingston,
MA D2354; 61T FT47-1270.

The University of Colorado has re-
leased the Proceedings af @ Workshop on
Research Needs in HVAC Sysiems, the
product of a workshop cosponsored by the
university, the American Society of Heat-
ing, Refrigeration and Air Conditioning
Engineers, and the National Socsety of
Professional Engineers. The 182-page
book costs $20 and 15 available from the
Department of Civil, Environmental, and
Architectural Engineening, Attn: Prof,
Chuan C. Feng, Campus Box 428, Uni-
versity of Colorado, Boulder, OO 80309,

Information Exchange

Califormn State Umiversity/Fresno is
developing a program for a new facility
for its School of Education. In addition to
classroom and administrative space, the
facility will inchede an instructional tech-
nology center and a clinical activities cen-
ter. The school seeks information on the
education depariment facilitics at other
campuses, and woukd appreciate receiving
any publications, catalogs, bibliographies,
reprints, or other resources. Contact Rose
E. Mohan, Space & Facilities Planning,
California State University /Fresna,
Fresno, CA 93740 200, 294-2414,

The physical ptant at the University of
Minnesota /Minneapolis would like to
kmow il anyone has a successful key con-
trod program that they would like to share,
Write or call Sandra Sweesy, Micella-
peous Services Area Manager, Linaversity
of Minnesota, Physical Plant Operations,
9 5 E 15th Avemuee, Minneapolis, MM
554355, 612/625-4561.

Millsaps College is interested in receiv-
ing contingency or emergency plans and
procedures from any small college (less
than 5,000 FTE). Send 1o Leonard
Polson, Dhirector of Services, Millzsaps
College, Box 15475, Jackson, FL 39210

L] L L

The University of MNorth Carolina/
Asheville 5 seeking statstical data on
parking distrbution for umiversaties, 17
possible, this should be broken down by
number of spaces (e.g., 0 many per 100)
required for faculty, stafl, resident siu-
dents, commuter students, handicapped,
and visitors, Information or sources can be
forwarded to Bob J, Criminger, Director,
LUMNCA Physical Plant, Asheville, NC
ZER04-3299,
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Inside APPA

From the Vice President for Professional Affairs

Philip G. Rector
University af
Arizona

he 1987-88 Professional Affairs Com-

mitlee comprises the following mem-
bers: Charlie Braswell, Morth Caroling
State Umiversity: Dowg Christensen,
Brigham Young University; Russ Gonder,
University of Western Ontario; Jack Hug,
University of Californin/San Diego; Art
Jomes, Black Hills Siate College; and
Roger Rowe, Miami University.

A
Still using the
good old fashioned
pencil to manage
yvour facilities?

Get the EII
OCTOPUS SPACEBANK.
A Personal Computer
Software 5}'hlt'n1 that
handles work orders,
i.'ili'“l.ll‘?.lHI’J'” muitleranRCe,
P .::'l'.']i"*'-.. IHTCH s,
and more.

Facilities Data, Inc.
721 Main Street
Waltham, Mass, 02154
B 7 E4g] ]

One of the goals set by the commities
ail our Movember | 986 meeting in Tcson
was (o increase the recognition of profes-
ssnal achievement of the APPA member-
ship. | asked Jack Hug o spearhead the
development of an award that would ac-
complish ihis goal. The members of the
commiliee enthusiastically endorsed this
poal and offered their support and ideas.

Many ideas and arcas of concern
poured forth, Would the award recognize
an individual or the entire physical plant
depariment? What aboul large wniversi-
ties or small colleges; could one award be
fair to both? Do the Bsees of public, pri-
vate, medical, or community have any sig-
nificant beaning upon the abilities of a
campus 10 have a real opportunity to qual-
ify and receive an award?

There was even concern about the ap-
propriatencss of scif nomination versus
peer campus nomination. At one point it
seemed that the task of balancing all of
the ideas would scuttle the whole concept.
And to clinch the argument, how could
such 2 decision ever be reached?

Bun the goal was too compelling (o be so
casily tossed aside. Besides, it seemed so
appropriate to make the first awards al
APPA’s T5th Anniversary meeting, s0 we
pressed on,

It became apparent al a 1987 comimit-
tee meeting that two issues needed further
conmsideration. The first was that the use of
the word “puistanding™ in the onginal
name of the award created an illusion of
absolute ranking that was nof needed, The
inkent of the award = instead to recognize
excellence,

The second issue was the concern that
lnrge and small schools could not compete
fairly; the committes resolved this by cre-
ating the Large Campus and Small Cam-
pus categories (using the APPA definition
of Small College as one that has fewer
than 5,000 siudents FTE). Comments and
inpul from the fall regional meetings
helped greatly in the final finctuning of

the award progrum.
The result is the new APPA Award for
Encellence in Facilities This

award & actually 14 anmueal awards: two
gwards chosen by each region plus the two
national awards selected from the re-
gional finalists

To provide for as much peer under-
standing and familiarity as possible, the
Professional Affairs Committes has asked
each region (o seleci—from among the
applications generated within its region—
the two nominations for the national
award in each of the two categories. From
the six regional nominations for Large
Campuses and six regional nomnatons
for Smuall Campuses, the commitiee will
select the two national winners.

Much effort went into the development
of the criteria for the awards, which pro-
vides the framework needed for compari-
som for schools i an objective manner.
However, the committes recognizes that
the set of cniecria as developed is not a
perfect tool o evaluate a campus facihises
operation. Instead, it is a fair 100l to mes-
sure, evaluate, and select a campus organ-
ization woarthy of meritorious recognition.

With this in mind, | encourage each of
vou to carelully consider the information
found within the Award for Excellence
booklet, which was mailed 1o you in early
December. As you prepare 10 enter the
competition within vour regson, keep in
mind the important date of April 1, 1988,
the date by which each application must
be in the hands of your regional president.

To underscore the imporiance of the
Award for Excellence in Facilities Man-
agement, the president of the American
Council on Education, Roberit Atwell, has
agreed to present the first two national
awards during the Washington anmual
meeting next July

We look forward to receiving your
application. APFA continues 10 be on the
el

APPA Update appears in each ssue of
Facilines Afareger and {eatures news
from b Associntion of Physice] Flast
Admiinistraiors of Universies and
Colleges. APPA is an imlernational
educaiicn associaizon, founded s 514,
whose purpose is to promote ewcellencs
in the administraison, care, operaison,
planning, and development of kigher
ciwcation faclities. APPA Update is
commpiled and edited by Steve Howand




Mustang Units Jetter

ENGINEERED
ENGINEERS

A lightweight sewer and drain line
mmmervistion, the Mustang unit is a unigue jecer
thiie gets lHnes cleaner, (eder and easier

Reduces Line Maintenance 75 %

IﬂE Jetier forces 2% gollons per minute under 00 psi,
propelling itself through grease and slodge at jet speed
Cirt and reel optional

Jets Around Corners With Ease

he BECCO FULSE JET THRUSTER extends normal
jetiang range bo over 200 feer downstream in a water-filled
Hne. It easily {e1s around several bends and comers as #l
cuts through ice and washes sludge and grease owl of the
limes, all i just a few secomds Ma

The Lighraeight jettimg line s sseel-iough and flexibe,

Operation Is Simple.

HIJ_' the jetter ingo a 110 voll outle (gas model 100
alsn avadlable) and garden-hose-conmect i & ot or
ol water Favce . Inser the :».I:;I!'-;mq:-r_'lll.';l jel e

with thruster into the drain lme, tarn on the machine

amd “pet” your trowhles away al super speed,

S0 lightweight and simple o use it can be trunsported
casily o distant buildings for gquick cleaning and
maintenance

Call or write for free brochure and specifications.

Mustang Units Company, Inc.

737 HARRISON STREET = DAVEMPORT, ICWA 52803

Mational WETTS Lma: 1 (BO0) £24-5834 Toll Fres VISAMASTERCARDIME Phona Orders Yelcome
lowa: 1{319) 323.8612 Call Collect % 24 Hour UPS Delivery Available

Palert Pending, Cogryright 1087

B e
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Job Corner
Job Corner Deadlines gineering, utilities, custodial, grounds,  learning and research. Responsibilities in-

Job Cormer clasified advertsements
cost 820 per column inch; display ads cost
525 per column inch. There is a two-inch
minmim charge on all ads and no agency
discounts are available. Upcoming Job
Corner deadlines are February 10 for the
March edition, March 10 for the Apnl
edition, and April 8 for the May edition,
Send all ads, typed and double-spaced,
with an official purchase order 1o Diana
Tringali, Job Corner Advertising, APPA
[446 Duke Streel, Alexandria, VA
2231 4-3442. Call 703 /684-1446 for more
information,

Direcior, Physical Flami. The Univer-
sity of Morth Florida (LUNF) is a compre-
hensive, regional, public institution of
7,000 students. UNF opened i 1972 and
i5 bocated on a 1,000-acre campus consist-
ing of 33 buildings totaling 715,000 gross
sguare feel. Reporting to the vice presi-
dent for administration and planning, the
physical plant director is responsible for
administering, budgeting, and planning
for a physical facilities staff of 100,
Responsibilities include maintenance, en-

renovations, and consiruction manage-
ment. Requirements include a master's
degree in business administration, engi-
nezring, or related helds, plus four vears
related experience; o a bachelors degree
and six years' related experience. The suc-
cesalul candidate will possess proven man-
agerial ability as well as planning, budgel-
ing, and administrative skills to
effectively provide a wide array of institu-
tional support services within the contexi
of the overall goals of the msttubon. Sal-
ary range is 539,500 1o $45,000. Send let-
ter of application and current resume
(postmarked by January 25, 1988 (o Mr.
Richard L. Crosby, Chairperson, Search
Committee for Physical Plamt Director,
University of Morth Flomda, 4567 St
Johns Blufl Eoad, South, Jacksonville,
FL 32216, UNF is an Affirmative Action
and Equal Opportumity Institution

Diirecior of Physical Plani. Barion
County Community College s accepting
applications for the position of director of
the physical plant. The director of the
physical plani reparts directly 1o the dean
of administration and is responsible for
planning, creating, maintaining, and op-
eraling an environmenl condusive 1o

cepaesd throigh February 15, 19838

tal ouatlavs amel
arrhi il ijﬂ'l artivities, Frowm

Director of Space
Kan Jose Siate University is secking candidaces for the posivion of direcios of space
managemsenl. Areas of responsibility are for canspus space allocaton, space schediil-
ing, space planning, amsd other allied Tunctoms, The divector s responsible for all ae-
invitics related o the effective wse of space on campas, Cawdidare shwouhd prassess a
master's degree in planning or related field with five years of related experience in a
umiversity cnvirennewl. Salary commensurate with qualifcacions, Applscasons bac-

Engineering Design Construction Manager
San Jose Siate University is secking a qualified candidace for the positon of eng-
neering design consiruction manager. This posiion is responsible for ong-range
amining amd evalusiien of physieal Bciliny needs of the unversity, shich ineludes
the mechanical, elecirical, and architectural projeces imvolving majos and mimor capi-
special repair projecis, Includes supension of all engineering and
pre-construction conirects thnosgh projec
rnmp-ll:ii:cm. fimal testing, ard acceptance, Combination of five years of expenence
m mechanical, elecirical, and aructural engineering. BS, in Mechanical Engineer-
myg: professional engineering license is desirable. Salary commensurate with gquali-
Incatinne .ﬂu.pl.rﬁn'lmm' |.|:|::|:|||.-1.'|. L'I1r|:u.|g;|1. Fd::mlrr I_'i-.. 1588,
San |vse State 1lmiversity
Himnan Besources ad Employes Relations Deps.
1 Washingion
Sam Jose, CA 95192

An sqal opferiurity, affrrmatioy aolicom smaoper

ni

clude maintenance and operation of all
physical properties, equipment, and
grounds. Must have general knowledge of
building codes and procedures. The un-
derstanding of computer application 1o
the physical plant operation is helpful. An
appropriate bachelor's degree is prefera-
ble, Salary will be commensurate with ex-
perience and education. Interested candi-
dates may send a letter of application
along with a resume 10 Rober G, Rum-
ble, Dean of Administration, Barton
County Community College, Route 3,
Great Bend, KS 67530, Applications will
be accepled until a suilable candidate is
foarndd, BOCC ix an equeal opporfumiry, af-
Sirmaiive action employer.

Director of Facilities
& Operations

The Liniversity of Morthem Colorado
Is seeking a Director of Facilities &
Crperations. Repoming 1o the Vice
Presicent for Admindsorative Services,
the director mansges fcilivies en
compassing 2.4 million gross spare
feet valued @ over § 200 milllen. The
direcior s responsible for the man.
agement of new construction,
remidieling, maintenance, house-
keeping, prounds care, momor pool,
power plant, campas securiny, park-
ing, telecEmmunicaions, and envi-
ronmenial safery. The direcior muss
menape and bakance a budger of ap-
proximately 84 million. Applicants
with a masier’s degree in business
management, administration, cagi-
neering, or iechnically related Gelds
are preferred. An equivalem com-
bination ol education and work ex-
pericnce may e substituted for the
master’s degree. A mindimuam of five
Fedrs® SUpCTVISOry cXpericnce in
plant operation of building mainie-
nance is required. Successful candi-
dates must show evidence of effec
tive communication with deans,
depanment clsins, and other wiiver-
sty sdministrators. Subanit a legter of
application, resume, and a liss of
three references - Vice President
for Adminisirative Serviocs, Undver-
sity of Nomhern Colormdoe, Caster
007K, Greeley, ©O 80639 303,
351-2208. Application deadline s
March 1%, 1988,

NG 15 an Afirmatioe Actior
Equad Qportunity Employver,
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Diirector of Plysical Pland. Position
available immediately. Bachelor's degree
ar equivalent experience; five years' ex-
perience in institutional facilities manage-
ment, including budgeting, preventive
maintenance, and utilities; building
remodeling; computer applications for fa-
cility management; direction of supervi-
sory stalf for maintenance, custodial,
grounds, and security; ability to work with
a wide variety of stafl, faculty, students,
and university administrators. Salary and
[ringe benefits are competitive. Send let-
ter of application with resume and names,
mddresses, and phone numbers of three
professional references to; Kenncth
Brown, Vice President for Business Af-
fairs, Millikin University, Decatur, IL
62522, Millikin University consists of 15

[, g, N

Vermont Technical College
DIRECTOR OF
PHYSICAL PLANT

Varmmont Technical College B seeking
a Directoe of Physical Plamt opera-
tina, The Direclor reports 1o the
Diean of Sdmensteation and has full
meanagement responsbility for Gen-
pus buildings, utilities, defemed main-
benamce, grounds, and custodial ser-
wices a'b-.dugill:mrll rupnnsibi::riﬂ
inchede budget management and co-
ordination of new building construc-
tion and building renowvation propects,
The operation encompasses 15 cam-
pus buildings, a farmsiead, 150,000
scpuare feed, 35 acres of grounds, 20
mldl-time siaff, and & budget of ap-
prosEmatehy 1 000,000,
Cualificatiens: Bachelor's degree n
Engineering or Business Administra-
tion and at leasl three years of rele-
want professional experence man in-
stitutional setting. HVALC system
background desirable,
Compelfitive salary and benefits pack-
age.
Starting date is February 1, 17988 or
until position i filled. Send letter of
application and resume, including
thres references, by Januany 20, 79508
to Ted Stokes, Dean of Administra-
tion, Vermont Technical College,
Randolph Center, Viermaont 05061,
ECIE

Physical Plant Division
The University of Texas at Austin

The University of Texas at Austin is located in central Texas. Austin is the
gateway 1o the Texas Hill Country and is convenient to Dallas-Fort Worth,
Hensston, San Antonio, and the Gulf Coast, The University of Texas at Austin is a
ﬁ:m -erminent educational institution with a current entollment of 48,000 students,

he Physical Mant Division has a staff of 1,115 employees and is responsible for
over 11,000,000 square feet located on the Main Campus and at several satellite
operations. The bollowing positions are available:

Maintenance Engineer

Riquires a Bachelor's degree in Mechanical or Electrical Engineering plus five
years' supervisory experience in the design, installation, and maintenance of
plumbing, steam distribution, electrical, or mechanical syvstems. Must be licensed
by the Texas State Board of 'Rrpxmhl.m for Professiomal Engineers or be eligible
for registration. Prefer related experience within a large-scale institutional setting
or a5 a plant or industrial engineer, Minimum annual starting salary $33,804. This
position provides direct engineering support o the Physical Plant Maintenanoe
Service, The support applies to maintenance, operation, installation, and repair of
a wide variety of systems and equipment, The position also maintains a large
camputerized preventive maintenance program. The position reports to the Man-
ager of Mainlenanee,

Superintendent, Balcones Research Center
Morthwest Austin
Ft-rquin:'.s a Bachelor's degree in Engineering or Business Administration plus six
years' experience in professional engineering with at least four years in some
responsible supervisory capadity involving engineering, m:-l:-unung, purchaskng,
personnel managernent, and construction and maintenance. Preder additional
yiars of melated experience in a comparable institetional or industrial setting.
Minimurm starting salary $37 380, This position directs the activities of a compos-
ite staff at the Balcones Research Center of The University of Texas at Austin. The
Center is located in northwest Austin approximately ten miles from the Main
Campus. The Center has tripled in size in the past five years and consists of 20
major buildings, in excess of 1.0 million square feet. Additional facilities are
currently being planned. Functions include maintenance, custodial,
stores, and operation of a chilling sfation, The pesition reports to the Director of
Physical Plant on the Main Campus.
Superintendent of General Services
Requires a Bachelor's degree plus. three years” managerial experience in property
contrd procedures, repair and maintenance procedures for automative equip-
ment, fumiture and related Furnishings, and fransportation services; or high
school graduation or equivalent and seven years of such experience. Prefer a
Bachelor's degree in Business Administration and additional vears of related
experience with the assigned funchions at a comparable institwbon. Minimum
annual starting salary 528,584, This position s nesponsible for coordinating the
activities of employess assigned to the Automotive Shop, Furniture and Uphol-
stery Shop, Surplus Property Section, and the Ti dan crew. Total staff
averages 73 people, The position reports to the Director of Physical Plant.

All of the above positions provide excellent fringe benefits, Submit resurme indi-
cating positionis) of interest by January 22, 1988 o
Jerry
Director of Physical Plant
F.O. Box 7580
Austin, TX 78713-7580

Anr Egual Opportinity fAfirmative Action Exeployer
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Jdlﬂ fcveuar, fogirm o, 7

rmajor buildings totaling 600,000 sq. It. on
a #0-acre site n a central THinos city of
95,000, An EOE employer.

Superimtendent of HYAC Building Sys-
tems, Texas Christian University, Fort
Worth, Texas, Owersee the operation,
mainienance, repair, and replacement of
building systems in the arcas of under-
ground elecirical wtilitics, tramsformers,
building electrical distribution systems,
lighting (interior, exterior, and parking),
and building HVAC controls {electrical
or mechanical). Bachelors degree in engi-
neering (electrical or mechanical) or other
technically-related field and one vear ex-
penience working with people in a supervi-
sory capacity and working with a variety
of control systemes is required, Submit bet-
ter of application, resume, and salary his-
tory to: TCL Personnel Office, PO Box
W97, Fu Worth, TX 76129, An Affie-
mative ActionfEgual Employment

Opportunity Emplayer,

Director of Facilities Planning, Texas
Christian University, Fort Worth, Texas.
Direct the facilities planning activities for
the university, Serve as planning and con-
struction coordinator on major university

building and renovation projects. Bache-
lor’s degree in archilecture or engineering
and Texas State regisiration as an archi-
fecl or enginger is required, five vears
management experence in fecilities plan-
ning 5 required, experience with higher
education s preferred. Submil letier of
application, resume, and salary history fo
TCU Personnel Office, PO, Box 30797,

Ft. Worth, TX 76129, An Affirrmative
Action/Equal Employment Opportunity
Employer.

DIRECTOR
Plant Operations
Challenging position for profes-
sional io manage a karge workioroe
of buliding, enginesring, and main-
tenance trade workers, Successiul
candidiie will v substantive ad-
Frinis rafive xparienoe, including
uliities Mmanagemen, proventve
MaINENANGOE PrOgramming, cons
tract administration. building in-
spaction and fscal planningeorrnal
phes any combination of relabed
coursawork squivalent to gradua-
Bon from a 4-yaar dhasined,
Annial salary rangs -
$50,000. Apply by 2/08/88 to: Cali-

fomnia State Unhersity/Los Angeles,
Human Rescurce Managament,

5151 State University Drive, Loa
, A 80032, E

capped|Titks (X Emphoyer.

Assistant Director
Facilities Management

The University of Pennsylvania
School of Medicine Is seeking an ex-
perienced facilities engineer {with
sirength in HYAC systems) o be ne-
sponsible for ensuring optimom deliv-
ey and performance of maintenance,
building systems and utilities, and mi-
o consiruction. This is a hands-on
positbon that serves as principal liai-
som and provides direction angd coordi-
natiom for the day-to-day Facilitles op-
eratlons berween the mudil-building,
research intensivesieaching complex
amel the varbous supplices of suppon
services, Qualification requirements
include a degree in engineering (prel-
crably BSME) and a minimum of two
pears” relevanl experience in a re-
sparch/health care environmenl
Qualilied, interesied candidates
shomld submit resme and salary his-
tory fo: K, Rick, 116 Blockley Hall,
University of Pennsylvania, Philadel-
phia, PA 19104-606%
A ffirmainor acion, equal apporismity
EHTPLEAT.

Coming Events

APPA Events

dan. 229 Institute for Facllities AMansge-
ment. Sacramenio, CA- Special programs: Small
College Management & Capital Project Planning
and Construction:

dan. - Truin-the-Trainer Seminar. Kane
mas City, M. Seminar on developing & training
program for personnel who handle sshesom. Cioe

by the Mational Ashesios Trainieg
Center. $525, registration limibed. Contaci: Ma-
tional Asbexins Training Center, S0 Wesi 51k
Strecl, Shawnee Mission, KS 66307, 913 /648
5790,

Feh 16-17—Custodin] Staffing and Sinndands
Seminar. Hartlord, CT. 5205/ APPA mombers,
345 nonmembers. Costoct: AMPA Edecational
Programs, 1446 Dube Sirecl, Alexandria, VA
1I304; TOR RE4-1446

Feb. 24-2% Train-the-Traiser Seminar, San
Francisca, CA, $525, regstration limiled, Con-

taci: Mational Ashestos Tradnimg Center, 5005
Wesd 53k Sirect., Shawnee Mission, KS 66207,
GEYA4E.5700

Fieh, 2527 National Swimming Poal and
Aquatic Symposivm. Arlington Convention Cen-
ter, Arlingion, TX. Cosponsored by the Peaticen]
Spa and Pool Institeie, 2111 Eseshower Avenue,
Alexnndrin, VA X234 700/ RI80083

Mar. X-Apr. |- Truim-the-Trainer Seminar.
Mashwille, TH. $525, regisirntion limited. Con-
tact Mational Ashestos Trainimg Center, 5005
West ¥5h Sirect, Shawnee Mision, K5 66207;
D0 R 5T

Apr {5 Exeoutive Development Institate,
University of Motre Dame, South Bemd, 1M
Appiicaitons due Jomuary 3. Contact: AFPA
Education Department. 7006841446

Apr I-22—Rool Impection. Diageesis, and
Rrpair. Denver, C08 Cospansonad by the Roofing
Industry Educatiomal Institute

dul. M-27-—APFPA's T5th Anniversary Al

Mecting. Washimgion MHilton, Washington, DC.
Contact: APPA Educaiioral Pregrams Depart-
ment, Y05/ 684 4t

Other Events

Mar. -] | —Southeasi Builds "88. Hy-
att Regency, Atlanta, GA. Annual
tradeshow and conference sponsored by
Cieorgia Corsulting Engineers Council.
Contact: Paula DiFoggio, Practice Man-
apement Associates, Ten Midland Ave,
Mewion, MA 02138,

May F5—AJE/C Systems "BE. Mc-
Cormick Place North, Chicago, 11 Con-
tact: AJE/C Systems 88, PO. Box
11318, Newington, CT 06111,
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Membership

eew faiafimrioaal Wembery

Cermnios Community College [Rsbrici.
L1110 East Alonsdra Boulevard, Mor-
walk, CA 906500 211,/880-245]
Representative: John Ribbens, denee-
tor of physical plant.

Erskine College, One Washington
Street, Due West, BC 2963 803/
YT0-R81 1. Representative: L. Dmnsel
Cobh, director of physical plam.

Grace College and Theolagical Semé-
mary, XN Serinary Dvive, Winoma
Lake, ™ 46590 219/372-5226
Representative: Marlia E Rise, di-
recter af phasical plant

Inper-Amevican Umiversity, i 503
Bos 3255, San Juasn, PH D556
Bl 766191 1. Representative: Felia
Enngue Ocasio, viee pressdent [or
admanisiration

Lycomimg College, 700 LColloge
Place, Williamsport, PA 17701,
17/ 32 1=d0ki} Representative; Wal-
ter [ Myman, director buildings and
grounids

Yarshalltown Community College,
TN Souik Cender Sireet, Marshall-
towwn, LA S0 58; 505,/ 7527 106, Rep-
resentainve: Bon Hawe, direcior of
mammienance and grownds

Sorgan State Usbhersity, 17001 Fas:
Coldspring Lane, Balibmore, MWD
20239, 3] f444-3383. Represes-
tative: Dir. Richard S, Mectubice, di
rociar of physical plang cperation

Pruit Imstitwie, 200 Willoughby Ave-
nue, Brooklyn, WY 11305 TIH /&3
3177, Reprowentative: Androw B
Stone, vice president for campus

MUENEgement

Seminole Community College, High-
way 1792, Samford, FL 3X771; 305/
FI0450, Representative: Roy E

King, director of physical plami.

Se. Jobw's |lniversity, Perboyre Hall
B-22, Jameabcn, MY 11435, T18 950k
63457, Represenmtive: Sabvatore B
Ciampo, sabstant direcior of plam
O raLians.

Thiel College, College Avenue,
Gireenville, PA 16125; 412/ 588.
THHL Represemative: Iock Subasic,
direcsor of maimenance ond howse
berpung

Umiversity of Hochester Medical
Cember, B01 Elenwood Avense, Roch:
eater, MY (4ned; TI&/IT5-4810.
Represenatve: Donsld A RufTell,
superisendent of physical plam.

Umiversity off Svdney, Svdney 2006,
Mew Sowih Wales, Awssiralis; 692
2517, Representative: B, Philip
‘Westwood, deputy barsar for build-
ings mnd grownids.

MNew Smrrraeeiomal
Kepreseatalives

Aungsburg Callege, Minneapols,
Ml Bumses . Woeninger, plant ser-
viggs daregiaor

Bathel College, Morih Mewion, K5
Daravon A, Schemidi, dircctor of
phivsical plant.

Castleion Stnbe Colloge, Castleion,
VT Joe Camnon, darcctor of physical
plani

Central Michigan University, ML
Plessant, M- Aebon [ Rems, ac1-
img nssistand vioe pressdent for plam
IMENAREMeEE.

Cigy College, Mew York, WNY: Johs
A, Comfall, chicl ndmirsitraive su-
perimtendent of campes snd buidld-
ings.

Columbis Liniversity, New Yark,
WY Lawrenee . Kibdull, vice presi
dieml for facilinies marsigement

ekalt College, Decatur, A
Travis E. Weatherly Jr., direcios of
plant opsrations,

Findlay College, Fimdlay, OH: A.
Jach Wilfome, director of physsel
plank

Grand Rapids Baplist College and
Seminary, Grand Hapsds, MI: Sam
W ilgheiss, mainiemeunoe supeTvisar,

Heward Community College, Co
lumbéa, MD: Terry C. Albasgh, oo
ecutive direcior.

Lake Ene Collepe, Painesville, OH:
Dwna 1. Steams, director of services.

Liswiana Tech Liniversity, Fuston,
LA Jack Pwiter, direcior of physical
Plas

Mercy College of Detroa, Dietroid,
Ml Ronsld W, Clark, director of
phovaical plant and public safery.

Muskingem College, Mes Concord,
CH; Lloyd Yeba, saperintendent of
bealldings mnid grousds.

New York Medical Callege, Val-
balls, MY Richard Frey, director of
facilities masagement,

Ocesn Cousty College, Tams River,
M- Harry Schaclder, director af
physical plam.

Oiglethorpe University, Adlania, GA
Adrins Richsrd, direcion of suxilisry
RErVhoEs,

Orierns Jumior Colbege, Las Justa, OO0
Wayme W, Stuchlik, derector ol phyvs-
izal planl

Pena Sate Lisnvessaly | Hammsbarg,
Middlciown, PA: Kenneih E,
Witmer, manager al Tacthies afl
miinlciangs operalEns.

Pemmnsybanin Colloge of Podiatric
Modicine, Philadelphia, PA: &n-
ithoay 1, Morris, direcior af physical
jplani.

Riond Lafke Colbege Disirict 521, Ina,
L= R Dow Senith, dircctor of phiysi-
<al plant

Savannah Siate College, Savamnah,
OA; Hermam Lester. director of

physical plant.

Simon Fraser University, Burnaby,
Canada- K. Joheson, acting driecior
al physicsl plast.

Southwest Bapaist Liniversity, Boli-
var, M) Hobert 1. Glisdwell, direc-
tosf ol physscal plant

Southwes Missourn State Linkver-
sily, Springfield, MMO; John
Bransletter, assmtant directar af
physical plasi sdeisssimalics

SUNY College at Siomy Hiook,
Steny Brook, MY Tunday M.
A ydimalp, assistart vico presilent for
physical faalitics

Swarthmare Caollege, Swarlhmore,
A Budidh T8 Euk, acting direcior of
physical plant

Trmity Valley Communily College.
Athens, TX: Max E. Logan dean of
physical facilities.

University of California/Santa
Barbar, CA: Don DuBay, direcior of
[acilities management.

Umiversiiy of Chicago, Chicaga, [L:
Willimm D Caddick, dircetor ol
phsical plani.

University of Minnesofa, Dubuth,
M Ermest L. Meyver, acting su-
perimiendeni of plant services.

University of Montana, Messoula,
8AT: Glen L Willlinmns, vice presudent

[ fecal affairs and scteng director
o wniversity facilithes,

University of Mebraska /Lincedn,
Lincaln, ME- Jolm Amend, interim
darecsor of physscal plam

University of San Diegn, San Diegn,
Ca: Rager . Masbes, direcior af
physical pluns

Wiesl Shore Commuanily College,
Scotindle, M Robert . Shesnin,
direcior of phoyvsical plahl

Whitwarth College, Spokase, W
Keith Sollivam, diroclor of physical
plant.

Willkzm Carey Inlermational Liniver-
sity, Passdena, CA: Craig Soderberg.
phywecal planl managor

New Avociare Membery

Bayler College of Medicine, Hous-
o, TH: Jesse Wi

Bowling Green Sinie Universily,
Bowling Green, OH- Keith A. Pogan.

California Siate Liniversity/Fuller-
wan, Fallerton, CA: Willlesn vam der
Pl

Catholic University, Washington,
e Roberi J. Fawbish,

Cuyahoga Community College,
Cleveland, OH: Charles Hoffner,
Carl Miluk.

Dickall College, Decatue, GA Glen
Salomon, Tom Stowe, Ermie Wil
Timrres,

Del Mar Collepe, Corpus Christi,
TX. Gilberi T Misrtinez, Hoberi 5.
Dilive.

Dvexel Liniversity, Philadelphia, PA:
Joseph T. WyneL

Deuke University, Durbam, NC: C
Konald Calchrise

Essex Communily Colbege, Halei-
miwe Counly, MID: Fred

Glasskern State Colflege, (iassbom,
1 Miched 1. Lagnese Br.

Harvard University, Hosion, A
Willksm F., Mani.

Hebrew Liniversity ol Jenssalem, le-
rusalem, lssacl: EH Camen, Hary
Eaolber, Vil Sl

fevrmt, an p. [
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Ihaca College, thaca, ™NY: Hruee
Haich.

Linvella, Marymoant University, Laos
Anpeles, U A John Fessaw

MeMaiter University, Hamilian,
Umtarc John O, Fammelll

Maniclaier State College, Upper
Memiclair, ™1: James Brighton, [h-
wiel Wt oihi.

Moorhend State Liniversity, Moor-
hesd, M5 Jobn M. Mol e

Morgan State Ulniversiy, Halumaore,
S0 Vermoa Dockim, Kometh Fllis

Murray Suile LUniversity, Murray,
KW Stephes Bichardson.,

MNoariliera Lllinais Liniversity,
Dekalh, 11 Kedih Steube,

Oakland Uiniversity, Bochester, MI:
Nainan [hesai, Roger Walkiin

Oakton Comimansy College, Les
Plaines, 11.: Pairicta Dalzel

Dhrepon Mate LIniversily, Caorvallis,
O Pl Svin

Saint Johm's Umiversity, Jaomsiica,
MY: Hemry Carsitini, William
e, Thomas N vioed.

wamiord University, Homewosod,
Al Willie Harvilie.

Shippenshurg LUimiversity,
Shippensharg, A Dwve Wornink.

Smitheasers Lousians Umiversily,
Hamenond, LA Karl Ingram.

Temple University, Philadelphia,
A Charles Altken, Amdrew
Hiccardi.

Tevas A&l Liniversity, Kingsville,
TH: Neill Jolly,

Trinity College. Washingtes, D
Knthleen A, Hambey,

University of Akron, Akron, OH
Guy Cawdill, Thomas Gallagher.
Rupsmel Giersch, Edwand Hegnawer,

Trina YVever.
Liniversity of ArkasmsasfLatle Rock,

Little Hock, AR: Cilem Tayhor,

Unmversity of California/Rrverude,
Riverside, CA: Elmer Ross,

Umiversaty of Califomia/Santa Har-
bara, Santa Barbara, CA: Chrisio-
pher [k Browne.

FACTLITTES MANAGER

Uimiversity of California/Santa
Crar. Sants Crae, CA: Dunny B,
Areurrnii.

Liniwersty ol Houston, Haouston, TX

Whichsed 1. Hurgess.

Ligiversity ol lown, lovwm Chity, 1A
Gary Beckween, Jon H. SecLesd,
John B, Selsenk

Ll mvefaty al Melbowrmne, Vicloma,
Agsiraline Arther Bredley. Migel
Fromdilll.

Universily ol Ml:h@anflharbn:-rn,
[hearkasm, M1 Debrn Taalber.

University al AMissoar /L alumbaa,
Columbia, MO Gregory Kasproak,

University of Monireal, Mosireal,
Cuehec: Loe Rrebon.

Liniversity ol Peasoylvin, Phalsdel-
phin, PA: Lowis A, Viscoa,

Liniversity of Rochesier, Rechesger,
HY: Harcld Schaeffer, Mark
Schwarte

Liniversity of San Diego, San Dboga,
A s Sanford

Usiversity of Sasimichewan, Saska-
tos, Saskaichewan: Syl Skamsgand,
ieaibinn § . Skorohohach

Usrversity of Somthern Californzs,
Liow Angeles, CA Losis Heosgaris,

New Affitiate Member

Wiskington Stwie Military Depari-
meenl, Camp Murray, Building Oee,
Taocma, W 984 W S000; Hﬂ":_.'."!ﬂ'
RHED. Represeniative: lohn A
Linidsamin

Swdseribimg Members

Boiler EMMiciency lmsiirute, 1705
Pumphrey Avenue, Aubsra, Al
YREI0; D05 RE-3095. Hepresen-
iative: Dir. Glennon Maples

Lrraham Architeciural Prodects Cof-
pormtion, 1551 KL Rose Awvenue,
York, PA 17403; TI7/B4E-3755
Representative: Ronald B
Kachariak, vice presilent for sales
and marketing Ombam Aschiec-
turnl Producis Conporation 15 & mah-
wlacturer of custom alumanum win-
dows for replocement and new
construction applications.

Mewiler | jpafare

Liniversity of Alsska Southeast s the
new nanse al the Limiversiy of
Alaika ) Juncin

RENTAL CHILLERS

For your emergency cooling needs. Servidyne
offers a fleet of trailer-mounted, chilled water
systems.

* Includes towers, pumps, and flexible chilled
walter hose.

= Size range 50 to 400 tons.
* Based across the country.

* Quick and easy installation.

For additional infarmation, contac! Dan Schrampler, Saniadyne Incorporatad,
2120 Marietta Boulevard, NW., P O. Box 93846, Atlanta, Georgia 30377, (404) 3522060

SERVIDYNE

ATLANTA
MEW ORLEANS

CHICAGD
MEW YORK

INCORPORATED
MIAMI LOS ANGELES
PENSACOLA WASHINGTON, DC
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s people involved with physical
|1L1:1l: Operations of colleges and
HRIVETSITES, Wou are more artuansd
o what is ':1.appz'|1|.r|.p| in the workd of com
merce and Industry than many of youwr
CATAIS colleagues. For instance, vou may
hawe heard Ard Buchwald's ];lmpﬁs.]! ti
educe lapaniese pr:a'_lu.u:rn'lr-, amed make it
casier fog us tp comipete with thedr induzs
try—send all their upper managemens
thie Harvard Busipness School for retralindng)
Productivity and 'i:""'l""'" are two words
we mest not take lighthy, OF course, a
college or university 15 not a bosiness. It s a
uplgue blend of teaching. rescarch. and
service that makes it an essential strand in
the overall warp and wool of car society
This unlque aspect mast b protected and
preserved in oader to permin owr sociery o
prow and mature
It must be our furst goal. regandiess of
whether we serve sdministration or the
physical p'l.:rd to create the best possible
environment for teaching, reseanch, and
service. This enviromment is esseotial if our
institations are fo fullill thedr ole. I car
institutions fulbll their mole. then we will b
successtul in trainkng the bright. young
students who arrive at our doors each fall
And we will be sisccessful In creating the
new kr.-:lWIﬁ']gr_ through rescarch. by
which society adwvances iisell
While the overall instinitional goals ane
educational. your operations come down to
the business of proveding and malntaining
facilises—laborataries. offices. housing
and parking among them. Factlities people
need to know, as they go about the
knowledge business. that our approach to
providing these [acilitles showsld be o make
them like efficient business operations
In dotng that | would like o suggest thai
theere may be some things we can leam
from a different model offered by the
[apanese. particularly in the areas of cooper
ation, consultation. and effective manage
el

Cooperation

lapamese culture [osters 3 cooperative
arrrmph.r_ﬁ‘, there is 2 strong growp orienta
tiome O labor relagions model 15 ditfenent
although changing. We mest become bess
confrontational and much more open

Keaneth Shew i president of the Unieersity of
Wisconsin System. Madison, Wisconsin, These
comments are daken from his keynote address
Eiven at APPA's August 1957 Institule for Facill
Hies Mamagement

Perspective

Dr. Eenneth A. Shaw

Learning from the
Japanese Model

Japanese bor'management centers around
three common values

& Chuality of product and service

® |ab security for employecs L lapanese
company regards its employees as its most
Impartant FesoRIEce ]

® Maintaining competitiveness, which s
a concermn of labor as well as management

We showld talk with students, faculty
and staH—our clienis—to see how our
services and Bacilities can be smpr-:'\-w-:l
what more might be olersd. and even
which services might be deleted

I'he mast successhul enterprises in our
nation ask users how they are doing: we
shiould do no less. We must Eind oug {rom
our wsers what they want and how well we
are prowiding our services

Consultation

In Japan the quality circle, or some other
caretul consaltation process. is implemented
before denisions are made. Under such a
system decisions take much longer to reach
biit omice resched, implementation s much
quicker and the focus is on long-term
solutions. not short-term fxes

Adaptatiens are evolving in the United
Srares, most notably o the autemobile
industry where workers ane invelved in
enizankgiul discussions on ways w mpaose
the product. Good managers need not fear a
loss of authoriny Competemnt leadership
makes | clear that the ultimate decision
must be made by management

We are learning i the Chnited States that
consultation works If done correctly. the

FACTLITTES MANAGER

American way, a5 exemplified by shared
gevemance in higher education

Wie misst comsult with our employess,
uaing the concept of the guality circle. Let's
find out from themm how we can perform
cair servioes better, Based on thelr flest-hand
involvement and knowkedge. we might find
that there ane things we should be dotng
differently

It ks inoour ot forward- looking
conporations. and for good reason. It jwe
makes pood common and economic semsel
To serve clients est, we must use consuln-
tioe. We should call on strengths, talents,
and wisdom of our employees 10 ensune
flzst-rate service

Effective Management

Developaent of a conporane oalture,
comabsting of high valves that describe wha
the company stands for, calls for cleas
goals, communscated frequently by manage
menl. Japan's Matsushit Electric Compary
| Panazomic) makes the iollowing statement:
“If you make an honest mistake, the oom
pany will be forgiving. You will be in trouble
however, ff you devuate from basic company
preinciples.

Principles can lorm the basis of employee
orieniation training, the background to
mxjior decisbons. College and amiversity
values orm the basis of what we do. ot
tearis using these values ag a guide when
mving forwand

Effective management means having
corporate phl'.ua.:-ph:.: with th'ill:. unider-
stood amd accepted goals. helping employvees
understand how thetr waek contributes 1
the larger goal It means shared ownership
of masshan, of goals

Chirs shoubd be an envieonment tha
encorages quality service, based
01 3 Commitment 1o our misgion o o
sell-worth. 1o our costomers. It would make
sense for each institution to have a hasic
statement of philosophy so that all employ
eos have a way 10 measure thelr own per
formance

Im shrt. [ am suggesting that while we
are not a privace business, many of ous
rhysical r\-|.1l'll‘ bunsctions can and should be
moire businesslike. We muast be more crea
tive in our thinking and i devising new
wiays to meet future funding challenges

We can leamn from the Japaness, but we
can also learn from our own peers and from
pur better service corporations. We can
ewent learn from the misakes of some i
wiora! service corporations—especially the
airlines!

Bt learn wi shioild L
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by Dr. Ronald Calgaard

The View From the Top: A President
Looks at Facilities Management

ollege presidents are abarays glad speaking to the people about the im-
Clhma: days to be invited any portance of higher eduscation and the
where, espedially to be invited need to suppart it either with tax ap-
aff the ¢ amprs Oy the i ampus the propriations or private EL[IH. Therelore,
st standard view ot 1|'||-'|_'-r|:','||:lﬂ1l [lr:'xu[-llll.lu tend g tell grovies about
is probably best described in a line fundraising. especially fundraising as it
which a tenured member of the faculty relates to the building of buildings
of the University of Kansas once gave Ome of my Eavorites is a story that {s
to me, He said chat of all |'_|:I|||."El|_' presi todd abouat the late H-e'n:r:l' Ford, moi
dents were laid end to end. it would be Henry Ford [0, but the founder of the
a good thing Ford Motor Company. Mr. Ford had no
Most of what college presidents do particular reputation of philanthropy
whether in public or private higher during his lifetime. The Ford Founda-
education. is spend a lot of ime courting | tion was dlearly an acadent and not an
legisbators, governors. or individuals intention. Mr. Ford, late in his life, had
and foundations in the private sector to | returned to his native [reland and was
raise funds for the operation of the viziting in Dwblin. Late one afternoon
institution. We spend a kot of time he was called upon by Mother Superior

and several of her aides who were
trying to raise funds to bulld a children's
heospital in Dublin, They asked Mx
Ford to consider a contribution for this
worthy cause. After half an hour or so

| Mr. Ford. more out of a sense of exas
peration of trying to get rid of his
guests, agreed he would make a modest
contribution of $1,000; the sisters beft
and Mr. Ford was somewhat relieved
The next moming he picked up a copy
of the Dublin newspaper that carried a

fonsld Calpanrd has served a3 president of headline that said. "Henry Ford Con
Urinity University. S3an Anfoni Texas. simoe tributes £50.000 o Children's E|i1!i|'||'..l|. r
1979 Previously he was vice cumcellor for He was a bit chagrined. He azked one

acgckermis plfairs wf the University of Kams Thiis 1
artich i tidkesy Brow D Calgnarchy beyaes al his atdes if the Mother Superiod

sefiross ot APPA'S 74k Anmeil reviing coubd come and see him. She came im-




mediately. Mr. Ford showed her a copy
of the newspaper, and Mr. Ford said
“What iz this? You know [ didn't con
fribaate 50000 ° She looked for a mo-
ment and said, "Oh my gosdness, |
can't imagine how they got that infor
mation. [ tell yoo what well do. Well
hawe them print a retraction.” Mr. Ford
thought about that for a moment and
considered the consequences. and he
decided that it might be better given
the circumstances | he were to make
the comtribution of 350,000, He agreed
on ane condition: that above the front
entrance of this new hospital the lol-
kowing words from scripture be en-
graved—"He came among them and
they ook him in”

There are seearal wiews about the
rale and hunction af a callege presi-
dency. and those views have clearly
changed over time. There was a time,
at beast the history books record that
there was a time, when college presi-
dents were regarded as somewhat
heraic figures. They were men, and in
that period only men. who went out to
build institutions unfettered by govern
ment regulations and the requirements
of search committees, and they assem
bled great faculties and built great
| Institutions. The leaders of Harvard.
Columbia. and Chicago and public
imstitutions such as Michigan State and

Indiana were largely built by peaple of

great vision, enormous energy. and the
drive of personality. That view of the
college presidency. however, waned
rather quickly and was replaced in later
vears by the view of the presidency as
essentlally a manager of a large and
complex institution.

Clark Eerr, the former president of
the University of California. probably
provided the best description of the
role of the president, especially the
president of a large public universitg
¥err once told a group of legislators
that he had three major functions as
president of the institution: to provide
parking for the faculty, football for the
alumni, and sex for the students

The managerial view of the presi
dency has changed in recent years. The
college president. frequently by our
own assessment of our weakness in
office, because of regulations and con-
trals is now viewed as a somewhat
furile figure or figurchead with littée or
no influence on or off the campus. Jim
March, a well-know sociologist at Stan-
ford University, conducted a study
several years ago of college presidents
to determine what they really did and
whether it made any difference. One of
hiz conclusions was that college presi
|_|\'_'|'|1}i s il llrl_'ll_lp |'|'||1I:[l.'\.' \"l;'r'f FH'H'II: LsE IIE
thisir Hime. Bt there was a reassuring
conclusion; it didn't seem to make any
difference at all.

Let me now spend some time talking
about what you do. Tou are profession-
als engaged in a major mole in colleges
and universities, frequently not afforded
the status on your campuses that your
responsibilities should provide. The
management of the physical plant and
grounds on colleges and universities is
an absalutely essential and vital func-
tion. It is essential to the well-being of
the institution, both for the mainne-
nance of the enarmons investment af
that plant and for the education pur-
poses of the institution. Some of the
things | am going to say are going to be
fairly obviouws o all of you, but they ane
niot necessarily elndous o all of the
people who are on campus with you.

Early in my career 35 an acadermic
administratar, [ had. although there
were davs [ would not have said =0, the
pleasure of working for a chief executive
cfficer who had an absolute ferish fion
the cleanliness of the campus. And,
while as his chief academic officer [ did
not frequently receive memoranda
concerned about the quality of the
faculty or the academic programs at
that public university. the director of
physical plant would have recefved
maybe twenty or thirty memeos a week
concerned with howr the CAMPUS Xp-
peared—whether the litter had been
picked up, whether the floors had been
palished. and a wide variery of other

Falli fn TR L
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concems about the general appearance
of the campus

My initial reaction was that it was a
bir averdone, and some of those of us
in academic administration used ko
belipve that we were committing more
resources than we really should have
been commuitting to physical plant,
both construction of new facilities and
maintenance of existing facilities. 1
probably held that view as strongly as
most people who do not have to be
responsible for the
overall welfare and
well-being of a campus.

When [ became a
college president, now
almost a decade ago, 1
had a very different vew
of the world. When you
walk on a campus, and
it's been my privilege to
walk an many aof the
F.000 college and
university campuses in
America, the first thing
that o fed 15 mt heorar
good the faculty s or
what the average SAT
scores of the under-
graduate students might
be. or how many
volumes there are in the
library. or how large is
the endowment of the
institution. You see what
the place looks like—not
necessarily how elabo
rate the buildings may be, or how inter-
esting the architecture may be. Is it
clean? Is it well maintained? Does some-
body care about this place?

Last summer we had a group of
several hundred prospective studenits
and their parents on our campus for an
carly phase of college recruitment. As |
walk across the campus with the par-
ents, the thing that always comes to
their attention most visibly and most
chearly = that it a lovely campus. The
[awmis are green. there's not debris all
over the campus. and the bulldings are
well-maintained, From the perspective
of the institution, that is of vital impor
tance. It is wital o the environment
that s established on campus, the
recraitment of students, and very im-
portantly, the recruitment of quality
faculty and staff. Faculty members are
frequently assumed to be much more
concerned with things other than how
well the campus is maintained. or how
artractive the buildings are. Let me

assure you that that is probably not
true. Even for faculty members, the
first thing that strikes them when they
COme on To a new campus ks how the
place looks. Does somebody care about
this place, how it appears. and how it is
maintained?

For all of us who work in a campas
environment day after day after day,
the impact of what you do day-to-day
in maintatning and constructing build-
ings and grounds is of critical impos-
tance to the overall well-being and
morale of that campus. It is amazing
the impact that the environment has
on human conduct. If you walk into a
residence hall that is beat up. that has
not been painted in a decade, where all
the carpet is already badly soiled, and
there's graffiti all over the walls—and
wou as a residence hall administrator
tell your incoming students that you
hope they respect the university's prog
erty—by and large you will not get
what you hope for.

If you want students to keep the
facilitics looking nice, then you st
be willing as an Institution to continme
to invest sometimes dear resources 1o
maintain an attractive environment.
The attractive envisonment in itsell is
an enormous factor in how we behave,
When you walk across a campus that is
covered In soda cang and Last night's
beer bottles and discarded wWrapping
paper. it is very easy o wad something
up yourself and throw it on the ground
Cn the other hand, i you walk across a
campus that is beautifully maintained,
there is a temptation 1o do just the
oppostte. because it i=n't the thing to
do in that enviromment,

Therefore, from the perspective of a
college president, the campus. its build
ingz, its grounds, its physical environ-
ment, is an extrzordinanly important
factor in the health and well-being of
the institution and its people, and the
quality of the academic programs which
the institution offers. Whart you do as
facilities managers is therefore very im
portant,

When you trave] around America’s
colleges and universities, you find that
there are sericus problems related to
the physical facilities on some college
campaeses, We know the history of
many of those problems. Fortunately,
Fm the president of an institution that
was bullt from scratch. on a new cam
beginning in 1952 so that the aldest
butlding on carmpus is thirmy-five years
old. Therefore, you have bess accumu-
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lated deferred maintenance than you
probably de on a campus that has been
there for a hundred years or more. But
when you walk on a lot of campuses. it
is first of all obvious that the instinution
has been engaged in major construction
in the 1950s and 1960s dur a period
of rapid enrollment gmwﬂ:na

We were anxious to put up a lot of
new bulldings—much more anxious to
build new buildings, frankly, than we
were to maintain existing ones. And
after the period of rapid growth in
most institutions waned. and a few
institutions n o experience enroll-
ment decline, are some places
where there are clearly more physical
facilities than the campus really requines
to carry out its educational programs.
The scaring utility bills in the 1970s
and other tremendously detrimental
impacts of inflation and escalation
came at a time when state legislators,
and for that matter private donors as
well were either not increasing ar

actually reducing funding on the college
CMpUSEs.

What happened in that process is
fairly obvious. When there is enormous
competition for scarce resources. what
are you going to do about salartes for
faculty and staffr How do you fund
mew equipment for the science labora-
tories? Do you maintain the appropri-
ations and levels of support for the
library? And. you develop a long, long
list of other and wital func-
tions for the maintenance of academdc
quality at any institution. The saskest
thing to do was to defer physical plant
maintenance, although [ believe, per-
haps to an extremne, that the appearance
of a campus and the quality of the
physical environment is of the utmost
importance.

Like all college presidents. | often
meet with somecne on campus.
whether it (s the vice president for
fiscal affairs or the director of physical
plant, who says that we have a utility
problem and need to replace all the
underground cable, or that we have
roofs that are leaking and need replac-
m{:ﬁqmmﬂrmem three or
five n dollars and it has no cos-
metic value whatsoever, There's no
new building to show anybody, no
biright new renovation, no new L
an the walls—they are repairs I:E:ltn
you cannot see. and they are going to
cost dearly. You know thar in that kind
of envircnment, you are going to be in
| a difficult position in the competition

. halls, or Into some of the

for those resources.

That is true in spite of the fact that,
intellectually, the president and the
vice president for fiscal affairs and the
ather senior afficers of the university
all know that today's $5.000 will be
two years from now a $50.000 problem.
The most economical way to maintain
the facilities of the campus is to invest
in solving those problems early on,
rather than to defer them. Hevertheless,

deferral has occurred on a faity massive i

scale on most  college
campuses,  and in some
places.  when you walk
through the residence

older buildings on cam-
s, you're not quite sure
what the plan is for the
institution unless the in-
stitution §5 planning to
goout of business some =
time in the not tembly
distance future.

They have accumu-
lated for themselves the
massive problem of hav-
ing to spend not hun-
dreds of thousands of
dedlars. but millions and
perhaps tens of milllons
of dollars — and not in
the construction of new
facilities. but in the reno-

isting facilities on those
campuses. It is a difficult process in
E:bhﬁhjgher education. You always

ve the problem of how to persuade
the state that it ought to
spend lots of money for butlding new
facilities 1o replace obsolete facilities.

Ine spite of the fact that most of us have
more space than we really need, there's
always the need to replace obsalete
facilities. But how do you persuade a
state legislature in periods of economic
restraint, and in many campuses. flat or
declining enrcllment, that they ought
to appropriate millions of dollars for
physical facilities? That's something
they were doing in the 1950 and
1960's when enrollment was growing
rapidly on the campus.

In the private sector of higher educa-
tle, 1t 15 R even mode X PrOCESS
because there 18 almost no
chartsma at all to giving $3 million to
replace an underground utility system
or the roof on a building that already
bears somebody's name. It has the
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fundraising charisma of paying off Last
year's operating deficit, and it is a diffi-

cult
‘l'g result is that on most college

campuses you do see a Eair amount of

den‘mqlnl'ph plant maintenance.
How do you deal with this issue. and
hnwdnwuh'msrtmdwmennmut

campus administrators and to the g
Humahmrd: of your institutions? In
part. the strategy begins on the
campus with a careful process by which
vou make decisions
about your physical
facilities. whether it is
the planning of new
buildings or major reno-
vation and improvement
activities on the campus,

A few wears ago, we
| decided at Trinity
University that we were
dealing with these
matters far 1o much on
an ad hoc basis. That is,
whatever got on the list
would come up in a
wvariety of ways in an
informal process. and as
is rypically the case on
many campuses, who:

term planning.

Obwviously in theory. and we hope in
practice, where you start Is where we
all should have started in the first place.
We asked ourselves, “What kinds of
activities and programs will we be
offering on the campus in the next five
of ten of fifreen years, and whar kinds
of physical facilities do we really need

:u'dy:lt-: carry out those programs!”

What kinds of improvements to
existing facilivies do we need in order
to make sure that the quality of our
programs. whether academic or ex-
tramural. are carried forward in a satis:
factory matter? It's a difficult process,
Look at your own campus and think
abonst the reasens that you have build-
ings that no longer serve satisfactory
functions. In many cases it is the result
of the fact that there was poor planning
to begin with. We built a building that
didnt really meet the needs of any
particular program and was almost
obsobete from the day it was built. 5o
the real process begins with how you

relate the building. the phiysical Eacilities
issue tothe academic and non-academic
programs of your campus.

I'm always amazed on many cam:
puses at how litthe invelvement the
people in facilities planning or physical
plant administration have in that pro-
cess, Lots of new projects are initiated
by the chairperson of the department
of music. for instance, walking into the
dean's office saying. "We need to have
2 major improvement in our recital
halls and practice rooms.” and the dean
persusdes the president that they ought
to do it without ever asking the serious
questions about whether building the
facility makes musch sense or whether
the existing facilities could be renc-
vated. A fairly elaborate process gets
underway without much involvement
from the peophe who have to help con-
struct it and wiho will certainly have o
maintain it after it is built.

If you are going to be successful in
your roles as facilitics managers. it is
au:snmm to find a way to be centrally

meaningfully integrated into a
fairly formalized campus phystcal facili-

thes planning process. Your participation
should be not just for the construction
of new facilitics. but also in looking
EVETY at what are the real priorities
from campus for renovation and

t5. Hiow dio wee deal with

the questions of defermed mamtenance?
How do you push these concerns to the
fore?

Mo one in that room other than the

directar of physical plant and perhaps
the vice president to whom you report
is going to be an advocate of replacing
that reof (except for the faculty member
on whose head the roof is ) no
one else will argue for those pricrities.
Therefore, it i an imporant process
that the magnitude of the problems be
clearly understood by your colleagues
in the university administration, by the
president, and by the governing board.
How, there's always a desire to get
along. Mo one likes to be the bearer of
bad news all the time. because the
bearer is sometimes greeted with harsh
words by those who receive the bad
news, But your task really is to identify
the problems, avaid the problems if at
all possible, and bring those problems
clearly to the fare with precise and
clear understanding of the financial
costs of dealing with those
One of the frustrations of a college
has to do with budgeting and
oost estimates, whether it be for remo-
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wation or improvement projects or for
new buildings. Imyrpmthlsda].rl
have never met an architect whose cost
estimates | believe.

One of the frustrations we have 15
that we look out at the process and
we're asked o say if we will undertake

a major new building program for this
am. Let me give you an

ation of a project that we
about two years ago. It was clear that
we needed to make some IMprovements
bo our student center, both of a cosmetic
nature and in providing additional
facilities. We had a quick ook around

the facility and a walk through with
the director of physical plant. the vice
president for fiscal affairs. the dean of
students, and an outside architect who |
had done most of the work on the |
Trinity campus over a number of years,
M ment in the preliminary
mﬁfﬁlﬂmmlﬁﬂtmmmﬂ&tﬂg |
abour a that we should have
been able to do for about $2.5 million.
Then we began a planning process in I
which the architect wisited all of those
people who want to be part of the
planning process on a campus: the
students. the director of student ac-
tiwities. the dean of student affairs. and
others. When the came back it
didn't look at all like the project that
had started out in my office six months
earlier. [nstead of being a project that
was going to cost $2.5 to $3 million,
ﬁp:uugwaﬂmwﬂjurﬁmll-
We moved along with the process of
planning and we went out to bids. by
thve time we were in the bid process it
was a $6 million project. About that
time the temptation is always to go
back and start all over again. Unfortu-
nately. In our case we had gone so far
with the process that it was virtually
irreversible; the result was that we
went ahead with the project.

But my experience in planning many
major projects both in public and private
universities, has been that one of the
great difficulties we have in making
judgments in priorities is a great ten-
dency on the part of the onginal pre-
sentors of the proposal o enormously
underestimate the cost of the project.
Its a bit like the by whach all
of us who were ever in public higher
education got new PhD programs ap-
proved by boards of regents, When a
president or chancellor wants to get a

the public universities board, you go in

- of projects om my

and explain to them with great care
that for almast no maoney a doctoral
program can be established, not many
new faculty will be added, no new
money will be required for the Hbrary,
and the like, and the boards approved
those new doctoral programs.

Three years later the requesting person
ardepartment goes back in the room and
says that this program, if it is to be main-
tained. must have an infusion of five new
faculty members, $300.000 a year in
additional library costs
equipment for the lab-
oratories. and the like.
We doa lot of that as we
a in our planning
for physical Facilities.

When 1 get lists

desk and Ilook at the
estimated costs,  my
tendency  always is 1w
add 30 or 40 or 50
percent. 1 dom't quite
add as much of a fudge
factor as [ do when [ get
estimates of what it will
ot to convert  comput-

Ing systems. :hmfl;
I simply multply
three, [ 1 like the cost
benefit mhfﬂﬂlm'ﬂ'
engaged in  the 2
tiplication. 1 go ahead
with thar project.

But that 5 an ex-
tremely annoying fac-
tor, | appreciate some of the problems
you have when you are sitting out
there with a lot of discussion and forry
ar fifty items up for considera-
tion on the plant, and the boss wants
to know what's it going to cost to do
the project. There are lots of projects
that someone might be interested |n at
$25.000 or $50.000 that you're mot
interested in as a prionty if iUs a
$250.000 job.

From the perspective of the president
in terms of making a judgment on how
to allocate resources and what the
relationiship is between a particular
proposal and where it fits in the priority,
having some reasonable estimate of
what it's really going to cost to do it is
of vital importance. U5 also of vital
importance for the future credibility of
the process. The first time it's 50 percent
or 100 percent off, it's a getting-ac-
quainted experience, The second time
i5 a matter of serious concern. The
third time there is a new director of
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physical plant. That's what happens in
these processes. That kind of a dialogue,
i terens of keeping those surprises to a
mindmium. ks an important part of the
relationship between you as physical
plant administrator on campus and the
president or governdng boards who are
guing to have to make decisions. No
one likes surprises. especially when
there are serlous flecal conssquences.

Day-to-day, you have a difficulr task
of supervising the cons-
truction of new baldings,
mamg;ln,g_ rEROVation or
Emprovement activities.
keeping the grounds
maintained, and re-
sponding in some way to
fifty or 100 or 200 work
orders to replace a light
bulb, change an outhet. fix
the broken window, or
miove furniture from one
place to another, What
you da in that process
of making the campus
koak good, thar log:
istical system that gets
pulled together in your
affie EveTy |.|.:!,.' i% VETY,
very impartant. Your
ability to keep the place
running, o be responsive
and 1o facilitate the work
of others is vital tothe
well-being of your cam-
pus. How effectively and
efficiently you can do
those jobs is really an amazing thing
from the perspective of a president.

I have been in higher edwcation all
my adult life. | was giving a commence-
ment speech earlier this year—the kind
of speech vou give about going out in
the real world and what it's going to be
like. | went to college as an eighteen
year old—a kong tme ago—and 1 de-
cided thar [ would never go to the real
wiotld, so [ stayed, | have spent the last
chirty-two years on a college or univer
slty campus; | never befy

I really have found it a remarkable
experience. The most remarkable aspect
for those of us who work in higher
education inany capacity Is its endless
variety. The ebb and cycle of a college
vear begins with new freshmen with
their bright shiny faces. their mothers
and fathers coming onto the campus. [t
enids every spring with the ceremony
al commencement, [1's an exciting
place. The opportunity 1o participate in
the educaticsnal ProCesE, I teach. to

learn, to work in that environment is a
great privilege,

[t mever ocourred to me until recently
in my life that most people, even those
wia in ewery wisible way are successful,
dont really enjoy what they do. They
g0 to work every day more out of
sense of the need of the paycheck than
out of a sense of excitement o1 en-
thustasm fior what they do.

[F you are a college president and you
like the job every day, you're crazy. But
if you dem't like it more days than you
der, you cught to be doing something
else, As campus facilities managers
vou can take a great deal of satisfaction
in what you do, Most days, at lease it
won't be boring. There will be an end
less cycle of challenges and people who
come into this strange enviranment of
the college or university. You have a
highly important role to play on those
campuses of making it work, bringing
it together to support and encourage
what =, in spite of all our criticisms of
ourselves, one of Amercr’s great success
storics=—American higher education

We certainly have problems, but
higher education above everything else
remaing ope of the incredible achieve
mients of this society. No sodety in the
history of the world has ever sought to
educate as lange a percentage of its
peaple to the bevel that we have been
committed. From all over the world,
students come to participate in the
benefits of this glorious experiment in
higher education.

We are part of a great challenge and
a great opporiunity. As the people who
are mast responsible day-to-day for
administering that enormous Invest-
ment we have made in our physical
equipment, our land, our buildings, and
whiat's in those bulldings, you play and
will continwe to play a central role in
higher education.

[ congratulate you on what you do
and | applaed you One thing you can
be sure of is that at most institutions
the president shares your concem
about the appearance of the campus
Despite all of the frustrations of dealing
with the sometimes incredible bureaw
cracy of the university and the frustra
tions I:'ﬁ[-lj-lﬂlllqg with the recalcitrant
ELafe ]El.'llzﬂ.nure :'rl'E:j:nn:rMnE Iaaped, 1
]'mpe rhuat Yo wrll comtinme |.1..I:|.- in and
day out 1o show a quality of caring, pot
omly for what wour campus looks like
physically. but a caring for the process
of education that's golng on at your
college or university.
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uring the early days of constrec

tion management development,

practitioners used the term
"value engineering,” or "VE" to describe
cost-cutting procedures during design.
VE was a conveniently avallable tenm
made popular in the construction in-
dustry by the United States Army Corps
of Engineers.

Corps contracts contained a VE pro-
vision that opened their design to
economic review by awarded contrac-
tors and the construction arm of the
Corps itself. If a proposed change could
save money while retaining the utility
and intent of the design, the Corps
would approve the change and share
the savings with the contractor who
made the proposal. If the change was
proposed by the construction division
of the Corps. all savings would revert to
the Corps.

VE generated considerable interest,
and significant savings accrued from
the program. according to the Corps. In
time, the concept struck the imagination
of the construction industry, and value
engineering developed into a form of

CE Hrveahal i on the ¢ il ergiraevring Laciilty
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Value Management in
Construction Management

independent professional practice as
well as an option for contractars on
certaln projects. [t has become comman
for owners to specify valoe enginsering
for projects. VE was progressively for-
malized and attained crganizational
status through the Society of American
Value Engineers [aptly shortened 1o
SAVE) and the American Association
af Cost Engineers. Seminars o instract
and in some cases qualify vakee en
gineers for certification are now com
mon. The practice or application of
value engineering |5 a significant part
of today's construction industry

It should be pointed out that VE as
practiced by the Corps of Engineers or
as specified by owners in specific
applications is only part of the value
process provided by construction
managers. Total value-oriented involve
ment is called value management (VM)
It i5 a concept worthy of expansion and
explanation since the cost savings from
VM are substantially larger than those
from VE alone

Value management is the term given
1o the collective exercise the project
team provides in a cooperative effort to
give the owner the best possible cost-to
quality ratio on his or her profect. Vi
forwses on four prime decigion areas:
value englneering decizions, life cpcle
cost dedisions, bedget or cost control
decisions, and construction and con-

l

by €. Edwin Haltenhoff, P.E.

tracting decisions. To facilitate the
dlecision making, two determining
factars—cost efficiency and cost qual-
ity =——rrzst be applied. The relationships I
are shown in Figure 1 |

Cost efficlency factors involve time,
cost. and action clements that must be
economically balanced to the owner's
advantage. They address questions
about when and how to contract for
construction or the value of delayed
delivery on a less expensive plece of
equipment as opposed to immediate
delivery on a more costly fem

Cost quality factors influence projects
through their ultimate valse to the
owner. Every alternate product possl-
bility has a relative cost quality factor.
Whether or not to use a superior product
strictly on the basis of owner preference
is a decision based on cost quality
factors. As Figure 1 shows, cost quality
factors affect three of the four major
decision areas. Cost quality factors do |
not affect construction and contracting
operations. Cost effidency factors. on
the other hand. affect all four prime
decision areas

Construction Management
Value Engineering (CMVE)

The intent of valee engineering as a
part of construction management
services is to optimize the material
aspects of a project so that a pre-deter-




WINTER I9ar

FACILITIES MANAGER

|

mined cost to quality ratio can be
achieved. CMYVE is a continuing process
throughout design, with pre-established
checkpoints set aside for specific VE
review and evaluation. This facilitates
an ongoing critique of A'E output and
permits constructive change before
design solidifies. Both cost efficiency

and cost quality Eactors are involved in
CMVE decisions. The other three prime
decision areas are not isolated from
CMVE decisions—a decision in one
ATED CAT VETY well affect a decision in
anather

An example of a CMVE application
that involves all aspects of value man
agement is the selection of an enwiron
mental system. its component parts.
and the related requirements to fully
meet the owner's needs. Decisions
must be made with regard to fuel,
controds, heating medivm, distribution
Y SEEMS. eNeTgY conservation. and
system sophistication. These decisions
will in some way affect the structure,
electrical system. voof system, building
envelope, and interior surfaces.

Concern must be given to the opesat-
ing, replacement, and maintenance
costs affecting the owner's operating
'I:luﬂg.el: after CCCUPANCY II'|I!:|n'|..:|1-e'[:.-'
equal consideration must be given o
delivery dates. installation procedures
that aftect the construction schedule
and the method of contracting for the
installation. Given all of these vartables,
reaching an optimum design requises a
well-planned and closely coordinated ef-

fort.

Life Cycle Costing
Thi intent of life cpcle costing is to
match construction materials and

installed equipment with the planned
useful life of the building or structure
The more receptive areas for life opde
application are those subject to wear,
such as mechanical and electrical equip-
ment, and those subject to maintenance,
such as wall and floor finishes, moving
parts on doors and windows, and in

Budget and Cost Control

Budget and cost control matters are
the responsibility of the construction
manager. Budget control assures that
the dollars allocated 1o the project
remain sufficlent until the project is
completed. The budget is subjected to

substantial influence between the

El

F 1
Value Managemé:‘t{:u Decision Making

some cases the materials of the structure
itself. Mot all materials and equipment
can be matched to a given life oypcle.
and such an exercise should not be
attempted. However, every bullding or
structure has numerous components
that can be economically adjusted to
produce a more uniformly matched
relationship between costs and planned
life cycles

A major consideration of like cycle
costing i future maintenance. Deterbo-
ration through time and use is progres-
sive, and maintenance attention prog-
resaively intensifies as a component’s
life cycle approaches its end. If compo-
meqits were inatantly degradable at a
specified age, with no interim mainte-
nance required. life cycle costing would
b [ar eagier. Ag it is, the cost of mainte-
nance and the cost of eventual replace-
meni are at best estimated figures. A
]_'.lrul:ll-l;'m.:ili.-l.' varizhle 1o be waken into
account i% the degree of maintenance
that will be provided.

The speculative nature of life cycle
costing is not sufficlent reason to
neglect it; the time spent analyzing life
cycle costs s beneficial. The fact that
consideration 15 being given to alternate
materials and equipment will contribute
significantly to the knowledge of the
prodect and have a positive effect on
decisions about cost and quality

establishing of the conceptual estimate
and the final payment to the st con-
tractor. Positive influences {such as
phased construction and prepurchasing
of "long kead” items) are utilized to
controd costs, while negative influences
(such as differing site conditions and
labar disputes) challenge cost control
Some negative influences, such as
material shortages, a varety of escalator
clauses, and response bidding. can be
anticipated and their cost effects essen-
tially neutralized

For example, in the early 1970s the
petrobenm shortage sertously and

| spontansously affected the roofing

miaterials marker. Roofing costs rose
rapidly, and roofing contractors could
not predict thetr costs at delivery. To
compensate they either included an
escalator clause In thelr proposal or

added a high contingency to thelr lump

sum proposals.
Althowgh it is 3 precept of construc-

tion management that the way to get
the best price for a unit of work is to
bid it as close to its on-site need as
possible. there are times when this
proecept should be reconsiderad. The
roofing materials shortage was one of
those times, In order to get the most
economical roofing proposals during
that pericdd, roofing bids were taken as
early a possible and were hased on the
current prices for maverials, Materlals
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were immediately ordered by the
successful contractor and placed in
storage upon delivery. By dadng this,
ezcalator clavses and contingencies
were avoided, and satisfactory bida
were reoetved, The contractors were
paid for their stored materials and the
cnly added charge was the known
w‘archnus:ng cost, which was |.|;4.':|:~|::|.]|.-
Iy kess than the estimated or sctual
escalation

Construction and Contracting

Probably the most consequential
comstruction and contracting M
decision is whether or not to fast-track
a project. Considerations thar will
tnfluence the decision include the
required occupancy date, climate condi-
bBons. the labor and material markets
and the demands of the ream members
Fast-tracking cannot meet every
schedule and can be problematic and
expensive under certain project condi
[ons

Oither comstoection and CONTACTinE
decisions are important to the time
cost, amd quality outcome of the project
These deal with contractor types and
avvailability, structural derails, long lead
J_'llsrl.;h.;s-e‘ iterms, and bid El.l.-:']-:..lﬁinp__ The
comnstruction Inﬂl.ml!r].' | L3 L'lep!ux
Fragmented, and not always logical
Sound] construction and contracting
decisions generated by an industry
practitioner who is involved on a daily
I_'I.Iﬁ:'\, wrill .H1HI'I|[|I..‘I.I'II!'|.' Lmprove |||:-.:-1-t'|.1
e

Vi Organization

The construction manager’s Vi
organization must match the type and
size of the project to which it is assigned
This means that the construction
manager should be familiar with a
building’s use and type to a degree that
will permit productive and meaningful
results during the VM process. A
specialist in hospital projects, for exam
ple, will have a difficalt Hme contribut
ing to the VM activities of a power
plant project and vice versa, since some
Aspecis ol UM are S {alired and
restrict versatility. At other times the
utilization of Vi input from a bage
other than the specific building type
can be benelicial because it can correct
tunnel vision and cross-match solutions
with technical evaluations

For optimum performance the value
management staff should consist of
professionals and practitioners with
collective capabilities in all technical

FACTLITTES MANAGER
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The Cost of Constrocting, Owning and Operating
2 Building Cver a 40 Year Period

aspects of a project. They can work on
the VE functions cne-on-one with the
team's professional design members
and can provide resource information
based om construction and contract
ing experience for the ideas being
exchanged

The life cycle cost function is accom
plished in a similar manner but utilizes
the experience of the owner's team
members as well Budget and cost
controd decisions, az well 2= conztruc
tion and contracting decisions. depend
heavily on practitioner expertise rather
than on professional expertise. How-
ever, the final VM decisions are ulti
mately dependent upon team syner
gism. and input from both practitioners
and professionals is encouraged as a
means of providing adequate checks
and balances for the decision :|'|'1.|||=r.n|:lI
process

VM Staff

The ideal VM coganization is one
that will collectively work one-on-one
with the design member's technical

atafl an all AEPECLE of the provect If &t i
a large project, the VA staff must have
encigh depth to handle the quantity af
activity that will be penerated. If the
profect is mediom in size, depth of staff
is not as consequential in both cases
however. the range of VM input is
essentially the same. Only the quantity
requirement of the input changes,

It is a large and expensive under
I.d'.i.l::.;.-: be recrubt, tran, and matntain an
in-hemzse Vi staff. While it i a virtual
necessity iF the construction manager is
fo take on large, complex projects. it is
not a requirement for handling most
projects af lesser scope. The majarity of
COnStTucton managers Fall it the
latter category, and the size and charsan
ter of the Vi stall necessary to handle
small and medium projects i worthy
af further comment.

On small and medium size projects
of average complexity, much of the VE
and life cycle costing can be accom
plishied by the team's design member
with input from the construction man-
ager's WM practittoners. Construction

management firms sized w do only
small projects cannot afford to maintain
in-house Vi professionals. In fact,
many construction managers operating
in the small project arena will not have
electrical or mechanical value managers
on staff either. Besides depending on
the architectural’engineering team
mernber for VE and life |:1_.l|"||' cost
-\.!I.':‘liE_II 1Pt g I'lr:rls may .1|5::
resort o using local electrical and
meechanical contractors to provide thidr
Wi march-up

On medium slze projecis Land egpe
clally on those with some degree of
complexity], in-house electrical and
mechanical pracritioners are virtwally
esgenmial. The time demands of the VM
process make in-house salf-reliance the
-."lll['.-' |;:-1.u'.||..|.| .|E:::-:|':1.uh It may ::r:l] i::-r
practic al o prosdce Wi services without
an in-house Vi professional stafl bus
an increase in project size and complex
ity removes the contracted practitioner
VM option that is acceptable on smaller
prrojects

It i difficule to specify the level at
which aptimization of the construction
I'I'I...I:I:.:Ir':{':l'.'\- walue rr..1='..-|g-e'r'n|=nr ':'l.'l”
occurs. Factors such as the solume of
Ackivity amid the l;,.alFI.I'l:ll:lfll':':Cl:\\{l|'|I_'|'|'-'||_‘|'|,;a|
staff members become impartant, A
firm that completes eight to ten small
or medium projects each year can
afford 1o have the fall gn:\-m]_'\-lrrrnt;nl of
practitioners

There is a unique construction indus
fry organizat iomal structure that conve-
niently provides an ideal Vi staffing
arrangement within excellent economic
parameters. Consider a design/build
organization that has the in-house
capability to produce projects on a
turnkey basis. All of the required dis
ciplines are present. and the staff
includes both professionals and prac
Htoners. A ||q"\,'|gr| :;:-I,'.l::‘l [|rrr. |'|.;|5 all r_|f
the staff and all of the disciplines
necessary to provide VM services
Furthermaore, if the personne] require
ment for Vi is considered 2 major part
of the total personnel requirement for a
complete construction management
organization, it becomes obvious that a
design/build frem has all of the inherent
qualities 1o aperate as an effective
construciion manages

The VM organdzation chart (Figure 2
shows the in-house requiremenis for
an ideal staffing arrangement. It ks not
necessary that a person be exclusively
emploved to fill one position. However
it i5 necessary that each position be
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assigned to a person with the capabili
ties and expertise to satisfactorily carry
out the requirements of that position

The VM Process

The initial step in the value manage-
ment process is the logical establish
mient of a project budget. It is on this
dollar amount that the management of
values will begin and end successfully
The four prime VM decision areas
listed in Figure 1 must be coordimated
thronsghout the course of the project in
order to provide the owner with the
best possible cost. time. and quality
relationships. The intent is to establish
a solid budget at the conceptual stage
of the project that can withstand the
effects of design and the realities of
construction. all with the help of the
VM process

O approach to establishing a
conceptual budget is to indtiate the
project with a brainstorming session
Brainstorming is a collective meeting of
team members for the purpose of
bringing out as many of the project’s
parameters, quirks, and problems
{obvious or otherwise) as is possible at
the outset. The meeting has little
structure. relying on informality as the
mechanism to surface information. The
sesslon Is attended by as many potential

| contributars as i practical. on the

| premize that all aspects of the project,
both technical and manageriall will be
discussed.

The end purpose of brainstorming is
to prowide a solid basis for the concep-
tual budget. With few drawings to
work from and little data that can be
relied upon. the participants talk the
project through until 2 common under-
standing of scope 1s achieved. In the
days following the brainstorming
sessbon, the conceptual budget can be
formulated from information and input
from those who attended the session.
The validity of the budget and its
ability to survive project delivery s
dependent on the knowledge and
detail expounded upon during the
brainstorming session

After the conceptual budget s estab-
lished by the team, value management
activities can proceed in a programmexd
manner. Decisions pertaining to con-
struction and contracting should be
cosldersd E.J!']}' =0 that time saving
procedures can be incorporated into

VE decisions about structure type and
mechanical and electrical systems
become urgent as design delineation
moves ahead, Life cycle cost analysis is
applied to wall systems. squipment,

the design program from the beginning.

and interios finishes as design decisions
are required. Continuously and concur-
rently, budget and cost control are
exercised as part of the team's decision
making responsibility.

There are two application approaches
to the precess of Vi, One s continuows
and the other periodic, and both should
be exercized if 3 smooth and effective
VM experience (s to result. The spine
of VM is team participation at scheduled
meetings whene comprehensive consld-
eration of specific project alternatives
accurs. These are the ane-on-one ges-
sioms where vahse engineering, life
oycle costing, and construction and
contracting decisions are discussed
tand at times hammered out) between
team members, Meetings are scheduled
at strategic intervals as a means of
avoiding re-design situations. The
teamm's program schedule can be used to
determine and chart these mestings
and provide cooperative order to the
process,

Continwing Y4 smooths out the
mzde:l:ableJa}cg and valleys inherent
in any periodic process. The "In-between
times” are used for VE and lite opcle
investigations and analysis and the
necessary cost studies required of these
investigatons. Opportunities are pro-
vided for alternate material and equip-

=

Figure 2
Typical Interacting Valoe Management Crganization
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ment pricing. and consideralble detadl s
accumatlated to support the decisions
that will be made at the periodic VM
meetings. [0 essence, WV 5 a continu-
ous process with established check-
points scheduled to facilitate team
decision-making along the way.

For appropriate coordination with
the design process, periodic VM meet-
ings ought to codncide with the con-
tractual stages of architectural/en-
glmeering participation. Meetings
should be scheduled near the comple-
tion of the schematic and design de-
velopment phases and at a point of
completion somewhere between 50
and B0 percent of the contract document
phase. These are natural tmes to verify
budgets and petition approval from the
owmner to continue to the next phase of
the project. The VM meeting during
contract documents should ooour at a
point where the general trades have
good design definition and the electrical
and mechanical destgns are still Hexible

enough for VE and life cyele cost input
After the contract document VM
review |s compiete, final considesation
can be given to the bid division break-
down and the writing of detatled bid
division descriptions. This is the im-
plementation portion of the conatruc-
tion and contracting decision on bid
packaging and determines the scope of
work for each contract that s to be let.
For cost prediction purposes the Vi
staff will estimate the anticipated
amount of each bid division after the
contract document phase is complete.
These construction estimates can be
used as guides during bidding or
negotlation to pinpoint budget overmuns
and detect “had” bids. They can also be
used during post-bid imterviews with
contractors to check quantites and
pricing prioT to comemitting awards.

Value management is an all-encom-
pasing term used 1o describe the process

Potential Savings vs. Cost of 2 Change

CONRETROCTION
DOCIMENTS

of providing optimum value to every
controllable aspect of a specific building
program. The major headings under
Vi are value engineering. life cycle
costing, budget and cost control. and
construction and contracting decisions.
Both cost effidency factors and cost
quality factors influence the decisions
made under the major headings.

VM requires input from both profes-
slomals and practiioners on the technd-
cal and practical decistons made con-
cerning the project. This requires the
constrctlon manager to malntain a
VM staff with match-up capabilities
consistent with each project’s size and
complexity

WA i5 a team Function with the
construction manager providing the
practical checks and balances necessary
for value-based design. contracting. and
construction decisions. Day-to-day
involvement in the construction and
contracting industry is a wvaluable asset
o Vi staff input. l
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Beyond the Personal Computer:
Raising Performance Standards for

Energy Management Systems
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b purpose of this article is to
Tt':-:mh:t‘ the current state and

future potential of master station
computer hardware and software used
in computer-controlled enengy manage-
ment systems for a typical college
campus of public school district (mult
ple campus] installation. My view is
that administrators are often settling
forr onver-priced and'or out-of-date tech
nedogy. As 3 result. their energy man-
agement systems’ performance and
versatility have suffered

Typically, energy management sys-
tems [EMS) develop around one of two
mioddels. Model one involves distributed
HVAC comtrol through a local area
network (LARN of “intelligent” remote
umits tied to a master station computer
located at some central site, Usually,
such a system has control over the
HVAC functions in buildings that are
separated geographically. Often. such
systems are installed 0 one or mone
major efforts characterized by large
dollar expenditures (for sensor installa-
tion, wiring. and HVAC equipment
installation or rehabilitation].

The master computer can be anything
from an expensive mindcomputer (e.g.,
Digital Equipment Corporation’s VAX
B250) all the way down to the cheapest
microcomputer (often referred to as a
personal computer, or PCL The remates
are microprocessors [usually Intel ar
Motorola) that perform most of the
HVAC work (optimized start/stop, duty
cycling, et} based on schedules and
parameters previously prepared at the
master station and tansmitted to the
remote via the master station com-
munication links. The key point here is
that the control functions are automati-

Timothy Luke is 2 former senior systonts analyst
with the Contral Applicationy Division of Fomey
Engineevirag He previousi w6 & PUesrasmmer an
the phpsical plent chepartment s enegy aunage
ment spsiem af Ithe Dty of Hiissron Tird
versity Park. Curnently he fe complering a master
of soierce digeree ko CompneT oo ar the
Uintversity Howsdors Chesr Lake

cally executed at the remote level in
response o changing field conditions
These functions may oocur based either
0T Pre-PIOETAMITIng o on operator
overrides transmitted down from the
master station to the remote,

The master station computer is the
location for the apphcation develop
ment software (used for such things as
defining start/stop schedules) and
system-wide control software (such as
campas-wide load shedding!. Master
station capabilities should include the
ability to add other customized user
functions, such as key control or pre

| wentive maintenance (PM), Such custom

options should be accessible to the user
through standard system terminals.
Any decently designed system, with a
reasonable software development
environment. should easily support
thess additions. Further, these addi-
ticns should not usually sequire addi
tional user effort on a regular basis
after initial user setup. For example,
the system should be able o automati-
cally analyze equipment runtime trends
and generate PM work orders at appro-
EII'||'I|| & tirmses without ﬂ:tju:u::ing exira
user wiork, FLr.|..]]|.!|r users should be able
te easily initiate the printing of reports,
such as key comtrol status reports, at
any time.

The second EMS systems model
represents the situation in which a
system has been developed and in-
stalled in a piece-meal faghion. Remotes
are nstalled in the lield on an as-needed
basis. Each remote operates in a stand-
alome [ashion, with no comrmundcation
betwesn remotes. No master station
exists, go there is no coordination at
this level Each remote is individually
programmed, usually by an installed
keyboard or a portable. hand-held
keypad. [n many cases the manufacturer
provides an upward-expansion capa:
bility that allows the remotes to com
municate with a PC and saftware pur
chased from the vendor at a later date,

The limitations of this “building

L e




block™ approach are fairly obvious. This
approach will only save the user part of
the "easy” 40 percent of energy waste.
The remetes that operate indepen-
dently will only perform HVAC func
tioms for their assigned areas. Any wide
area coordination woild have to be
planned by the user and implemented
by going to each remote site and enter-
ing e programming ll‘ld.‘l'l.'|dl:lall'!|'.
Changes in strategy can be tme-con-
suming and expensive. I the remotes
are designed for both stand-alone oper-
ation and PC communication. then the
user Is paying for the increased design
and hardware costs of that dual func
tionality. Finally, the PC communication
option will usually have significant
expanséon and performance limitations
1f your ultimate goal is 2 campus-wide,
sophisticated EMS system, this second
approach will simply cost you more
money (o the long run. The remainder
of this article will assume the use of
the first EMS systern model

Let me digress for a moment. | sym-
pathize with the problems of trying to
implement energy conservation plans
on & limited budger. Howewer, a user
should recognize the ultimate costs
of anything he or she tries. Further,
let me say that 1 love personal com-
puters. | own one and this armicke was
prepared on one. But, as will become
obwvious, 1 don't want to run HVAC
control on ome.

For years there was a wide price/per-
formance gap between powerful mini-
computers and inexpensive PCs
Further, there was a limited real-time
software environment (multi-tasking
operating systems. software develop
ment tools, ete.] at the PC level
This cruscial suppart was only avail
abde at the more expensive mink
computer level,

Toxday, we see that gap being bridged
by new generations of mackhines.
Minicomputer manufacturers are now
able to package thelr vaditonal

machine designs into smaller. cheaper
packages (such as DEC's MicroVAX
line) in thie 100000 6o $30.000 price
range with no loss of speed or efficiency.
{Hote that this cost does not include
expensive peripheral devices such as
graphics terminals and large-capacity
hard disk drives)

Many manufacturers (DEC, Data
General, Honeywell) support a full line
of fast. easily available peripherals
specifically designed to lunction effec-
tively in coordination with thetr com-
puter lines. A wise system integrator
selects a company that offers a full line
of computers and peripherals. thus
providing an upwardly compatible
expansion path should a larger installa
tion ever be necessary

The crucial seftware environment
for these machines has remained intact,
thus making sophisticated HVAC
comtrol and energy conservation avall-
able at a potentially lower cost than
ever before. Data base management
systems, multi-tasking operating sys-
e with substantial real-time capa-
bilities, code application generators.
optimizing code compilers, and sophis-
ticated graphics software are some
examples of the components of the
software environment. These tools are
eemental to the L1|.=u‘:'||_'p]'-'rll.t_"|:l'[ of a
sophisticated, fexible system,

Cn the other hand. new models of
PCs (IBM Persomal Systemn 2} and Com-
paq Deskpro 386) have come out prom- |
ising. but not really delivering, advanced
technology. Based on new microproces. |
sor developments, these machines are
an improvement over earkier models. |
However, they simply do not compare in
performance ko the much more power-
ful minscormputers. But, at least there
are now tougher “Factory Hoor” versions
af thes machines (fe . [RM's 7532 [n-
dustrial Compater] to help alleviate some
of the hardware reliability concerns.

Manufacturers proudly display charts
showing that their machines deliver
more megaflops per dollar. (A megaflop
equals one million floating point opera-
tions per second—one measure of
machine processing power.] What they
don't tell vou is that these little
machines simply can't reach a high
enough megaflop level 1o pass the
critical point of operation mecessary for
a large schood installation. The Hetle
machine is simply swamped at that
level

Other system integrators have tried
adding third-party hardware enhance-

ments, such as expanded memory
boards and coprocessor “turbo® boards,
tor the “orlginal” PC in an attempt to
boost performance. These boards work,
but they are not designed to solve the
basic inputioutput (1O} handling prob-
lems of a large system processing large
amonmis of data. Yes, | know that the
system designers tell you that they
reduce 1'0 by handling data on an
exception reporting basis. But everyone
is an exception when 3 blue norther
causes the temperature to drop 40
degrees in an hour, o when a feeder on
your electrical distribution systern
drops. Systems must have the capacity
to handle peak 1/0 loads without getting
behind in processing the Information,
That's why they call it “real-time”
processing. However, Iront-end proces-
sors can affer some relief for this 1O
bottleneck.

System integrators continue to hang
mice terminals and bigger disk drives
on these underpowered PC systems in
a vain attempt to duplicare the features
and number of simultansous ugess
supported by the larger systems, Just
like field sensors. these devices increase
the 10 load on the aysterm. [t is the
efficiency of these peripheral devices.
and their asseciated 1O controllers,
that helps determine the overall speed
and efficiency of these systems. Re-
member, raw processing speed will not
automatically translate into effickency
writhout a good system design. Also,
the cost of these extremely large disk
drives can approach the cost of the
basic computer on most large-scale
installations. This warning applies
equally to minis and micros.

The critical development of the
needed software éenvironment has
lagged behind at the PC level. particu-
larly in its most crucial component: the
real-time, multi-tasking operating
system. In fact. the Lack of suitable
operating systems hag forced many
manufacturers to develop their own
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customized task schedilers. The custo-
mer inevitably bears the hidden cost of
this software development

Manuiacturers have responded 1o
the lack of good software by attempting
o move even more functional iy frem
the mastes u.ll!r'.]m[t-r lewed to the remiole
processing units. This substitution of
hardware for software increases the
remote’s design complexity and raises
the undt cost of each remote, Thus
when a remote fatls, the maintenance
attort & fncreased substantially, Same
manufacrurers :|-P|.!.-' ol maintenance
contracts to make their profit on a
system—they 52l a low-priced system
and then sock it to the customer on
mainiepnince

50 the |:||:|::-E:-'||;~'r:1 rermains: how to
raige EMS performance standards?
Answer: the user must simply specify
higher performance requirements. The
technology already exists to provide
the needed improvement. | have always
been puzzbed by the low performance
requirerments found in HVAC contral
system specifications. Much tougher
requirernents are used for ol and gas
pipelines and factory automation sys
tems that are comparable in price to a
sophisticated EMS system

1 simpiy do not buy the concept that
things abways happen slowly in HVAC
applications. Sure, it takes a while to
affect temperature in a chill water loop,
st fire and security alarms and electn
cal failures happrn q|:|||."|-:|].l and often
result in a large number of feld value
changes. Further. using a plus-or-minus
three degrees deadband to measure
changes in room temperature. when
sensors accurate to plus-or-minus
one degree are readily available, 15
ridiculous! Why not the best. if it doesn't
cost any maore!

The technology is readily available to
scan several thousand field points
every five seconds and update each
polnt’s status in the on-line data base, |
am not talking about only processing
onet of bound walses; | mean processing
several thousand new individual data
values accurately every five scconds
Demand better system status graphics
Anything vour draftsperson can draw
a computer graphics terminal can re
produce. Your EMS system softwarne
should allow you to create the graphic
casily and quickly, Quit settling for
block diagrams and for curved surfaces
thiat look like rh-e-:'!.-".'u ey chirwead o0
by a dog. For report generation. i your
computer is monitoring a field value (or

several hundred), then that computer
system should be able to generate
reports bor you when and how you
want theem, In any farmat ar colors you
speciiy

What about the future! Computers
will continue to get cheaper and more
powerful as competition increases. The
lazt rraces of distinction between
miinicomputers and microcompuaters
will digappesr. Soltware costs will
continue to be higher, relatively speak-
ing, than hardware. New generations af
microprocessors (the Intel 20386 and
Motorola 68030) are upon us, giving us

FACPLITIES MiAMAGER 2

better PCs and field remotes. The multi-
tasking Unix operating system is here,
although it still lacks some needed real-
time enhancements. Local anea network
technology will continue to develop

Each advance will move more quickly
from laboratory and office applications
into the harsher field application envi-
ronment. General Motors” manudactur-
ing autcamation protoos] (MAP) has
already been adopted as an industry
standard for funere developments in
making computers, remotes, and sen-
S008 COMMUNICAte In 3 COMMo, Con-
gistent manner in the factory. Develop-
ments in all these areas will spill ower
into HVAC system design, thus produ-
ing cheaper, better systems.

How aboat you? Even with the cus
rent shumip in enengy prices. what do
you think the level of campus energy
costs will be in ten to fifveen years?
Blake the manufacturers deliver by
specifving higher standards. Also,
insist that they install these Improwe-
fents at current sites to demonstrate
that they will work. The techmology s
available. if yvou want 1o take ad-
vantage of if u

PINPOINT
LEAKS WITH
COMPUTERIZED
PRECISION!

Using el - time coeredation, Hisith can ocate
even) e smalkes) keaks inoany of these buried systems
| GAS [ STEAM
] WATER [ AIR
For immmediabe service, appoirtmenl scwedoling o addational information, contact
B Berry Fieath ConsuRants Incorported, KO Toeca Drve, PO Bos (s 200,
Dept. FM | Stoughiloes, MA OZ072-T541 (617 $44- 0D

A crganization with offices acmoss the Lnied Simes and Canada
Herarh Conesaligis has orver S0 ovears of suoorssful EX[RETieToe i Wk detecnn
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Management Considerations

o professors, administrators, and

particularly students. the college

campus is both backyard and
park. Physical plant grounds are used
for recreatson, letsurely walks, nature
sbudies, and for providing a healthy
work and study environment as well as
a pleasing atmosphere to visitors and
prospective students

To maintain the integrity of the

groumsds it {5 necessary to have a well
organized management strategy, in-
cluding all facets of grounds care—turt
maintenande, tree mainienance. land-
scape construction, roadway and walk
rrikintesancs, and snow removal where
necessary. This articke will focus on the
tree management aspect of groumds
care and how it has helped us maingain
the quality, health, and beauty of the
trees. bath young and ald, at the Dni-
versity of Notre Dame

Tree Maintenance

Living trees find their own niche in
nature, whether growing on a mountain
of on a ampus. They grow best where
the HI.II]_ 1:.3]:[. i ahere, and putrbet

Dade Getz is seperintendent of golf o the Linreer
sity of Motre Dame. Mobre Dame. Inddanad

bevels are adequate. In a wild setting
trees are superion in many ways. espe
cially since they are in an environment
where nutrients are recycled through
decaying plants and animals and where
soil compaction is minimal and rela:
tively undisturbed. This is unlike the
campus environment where soll condi
tions are minimal at best. where
nutrients must be added artificially
where light conditions may be poor
e to buildings, where molsture is
hard 1o repulate. and where genetic
origing are unknown or altered

Groynd managers nesd to create
.:_nndlhnn*: that stroalate 4 ratural env
ronmEnt 10 ETsLTe '|nnr€:_t-'.'|l:1|-' ol tha
campus landscape. Maintaining estal-
lished trees should be the numbser one
priority of a tree MANAFEINENL Progranm,
To Facilitate this, it is necessary to
divide the campus into tree manage
ment aneas to aid in the location of
trees, the assignment of work Crews
and the management of projects

Tree Trimming
Fh:_:-'p-e-: pruaning 14 withiout a doube

the single most significant operation to
improve the health, beauty, and satety
of trees. By removing dead, dying. and
diseased limbs, further disease spread
is halted and entrance by decay-causing
bacteria and fungl is minimized. Pruning

for Campus Tree Care

by Dale Getz

halances the above ground portions of
the tree with the root system. assuring
MiAXITIATm use I'I{ .qi'.ﬂ'll.il'lll" WATET a“.d
nutrients. Judicious pruning will balance
the carbon/nitrogen ratio and help the
tree survive in its unnatural environs
Pruning will also shape a tree so it will
grow into its most desirable form, and
limbes that would have a tendency to
split can be removed

Pruning specifications should be
..:H,:l.l.PI_r-:! 1o the peseds and conditiong of
your own situation. Copies of the com-
plete specifications can be obtained by
sending $1 and a self-addressed
t.'ram]_'leﬁ'l |'1'.|'.'|:'|.-.'lj'u_' ta the Mational Ax-
borist A=sociation, 174 Route 101
Bedford. WH O3 102

Realistic goals should be set far a
pruning rotation or cycle. These goals
must be reflectsd in the pruming
specifications to ensure that a tree will
‘g0 the distance” after pruning. For
example. our goal 5 4 six year pruning
cycle, We propase to prune each tree
0N CAMPUE GNce EVeTy Six yaars accord-
Mg 1o our :ipt!-'.iﬁl..ﬁn.‘uhﬁ. To a-.'-.'umpilih
this goal, the work s organized by
scheduling crews within the manage
ment units, then recording the progress
ona color coded acetate map

Since pruning is so important to the
health of trees, it should be given top
priority when budgeting for tree care
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Tree Fertilizing

As previously mentloned. campus
sobls suther many atrocitles. They are
trampbed wpon and drven on. They
hawe had chemicals of unknown origin
and building construction residses
dumped on them. They have been
remmoved, turned ower. cemented. and
drained of nutrients. Few, if any. of
these roadblocks are encountered in
the natural environment. We canmol
afford to simply put a tree into the
ground and expect it to grow well. In
fact, it ia '.|II|.'1|'3,I amaEng that trees can
survive at all under these conditions,
Whar we can do, however, is 1o supply
the egsential nutidents needed for tree
grovwth,

There are three primary nutsients
required for tree growth, They are
nitrogen, |J|"||.'|e-:['|'.'|.-::-r|.|e-:_ angd potassium
In addition, secondary and trace ele-
ments of magnesium. calchzm, sulplur
manganese, boron. iron. copper, zinc,
||.|"||j I'IIJ::I.I:_I'I'HII"I'ILIZEI 'I"Iul ¥ essent |||| r|1|1'!:
I Tree 3:::-w||!1 sl metibalizm De
ficiencies of these nutrients gasult in
specific symptoms but can be classed
a5 ihieback or decline.

While it is beyond the scope of this
paper to delve into nutrient sympto
molegy. much research data is available
an the subject. Suffice it to realize thers
are many fertilizer products available
that contain primary. secondary, and
micronutrients, and these products
should be used in 2 comprehensive
fertilizer program

When developing such a program
consider the type of equipment avail-
able, staffing needs, the time of year
most corvendent for fertilization, the
cost of fertilizer, and the pumber of
trees to be fertilized. Fertilizing trees
can be done by surdace application, by
follar application. by placing dry fes
tilizer in drilled holes, or by pressane
injection of soluble or suspended fer
tilizers, These last two methods offer
additional benefits, First. fertilizer can
[ Fll.al.H.l. direct]ly into the oot wone
(the top elghteen inches af soil). Second,
the root zone is serated, providing an
increased exchange of gases

At Motre Dame, we fertilize in the

= L s T

R L Bl 7 e b

fall because we are not busy with grad
uation and mowing ‘When temilizing in
thie tall it iz a good idea to have 3 pormion
of the nitrogen in a slow rebease form.

Weusea 12-12-24 anaysis with half of
the nitrogen in a slow release form

The higher levels of potassium and

o

phesphonas promote root growth and
flowering. This amount of nitrogen is
suifickent to give pood green foliage
without producing excessive top
growrth. Injecting the fertilizer using a
sotl injection needle and 250 to 300
pounds of pressure not only disperses




WINTER 1987

Foi T

i ., .

the fertilizer throughout the root zone,
but it also breaks up compacted soil
Prioritizing fertilizer needs is neces-
sary for budgeting purposes. The first
priority is to check whether trees are
under obvious stress or decline. These
SLresses ¢ I::'.I.!I I Ik' |r.'||'|'| ntTient ¢ II .
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f:'h.ll.'“l'll'.'l:.": insects, diseases. constnoc
tion damage. poor soll conditions. phys
ical II.I.I'I'LIE'_I' or ||'r:;-|'|._:h|: Mext, check
whether nevw plantings are in need of a
boast for the lallowing year, The third
pricrity is to fertilize by general area
Choose a managemeni section amnd

fertilize all of the trees in it before
progressing to the next section, Of
Course, accurate records must be kept
s that fertilizer performance and tree
health can be monitored

Another type of fertilizing 1o consider
on an as-needed basis is Injecting fer
tilizers Into the vascular system of the
tree. Both liquid and solid implants are
avallable for injection. These offer a
-.|_L.Il.']-i boost of fertiliser when a Eree |5
subject to acute siresses or nutrient
defickencies. For example. if an under
ground pipeline is to be installed near a
tree, one third to one half of the total
oot system can be removed. Ground
feit ﬂl..l:l:'.;.:: wineild aci ||mE:-:|5.'|'| little since
the roots e severed, The injection of
fertilizers directly into the trunk of the
tree can provide immediate nutrients
to the stressed tree, However, it should
be moted that l]:ll':\-l.- mneciion I:n_'Tt:l'Jzi::s
should not be expected 1o substibute
for a good ground fertilization program

To summarize, fertilizing i5 a neces
sary function of campus tree care, It
provides nutrients in an otherwise
deficient environment and it can aerate
the root zone if injected or if placed in
holes drilled into the soil

Insect and DMsease Control

Within any Eﬂ.‘ml envirogirnent there
are insects and diseases that occasion-
ally reach proportions that warrant
control, Once again, because the campus
is an artificlal environment, the balance
berween natural controls and insects
and diseases is often skewed. [ addi-
thom, trees that are not in good health
are more susceptible 1o ingects and
diseazes. For these reasons, controd
programs and strategles are necessary.

[t is important (o seriously consider
the envircnmental effects of using
chemical controls. For example, there
are tew nimes, it any, when there are no
people around. This makes it difficulr
tx spray. In many sttuations, chemical
controds kill beneficial insects as well
as harmful ones. Also, insects and
diseases can develop resistance to cer
tain chemicals that have been used an
a regular basis

|n1-:_'ng.I|:|._:i pest management LIPS IS
an approach 1o insect and dissase man
|IE=:|"I'I'.¢"I:I| 1.|.'|'|:'n-' LTI a1|. contrc |I'| o TE
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used as a Last resort. [PM relies an close
momitoring of pests and establishing
pest population and damage thresholds
beyond which controls are imphe-
mented. [PM encourages the use of
controls and methodologies least harm-
ful to the environment and promotes
cultural practices Uertilizing, watering.
aerating, and so forth) that discourage
insects and discase and that promote
natural contrals,

When chemical controls are needed,
systemic pesticides can be used on
many pests. Systemic pesticides travel
through a tree's vascular system. When
an insect begins feeding on the tree, it
ingests the pesticide. Environmentally
systemic pesticides are less harmiful
than traditional sprays because they
kill only the insects that are feeding on
the tree and not other, possibly helpful.
insects. They can be injected direcely

into the trunk or enter the tree through
the roots or leaves from soll drenches
or foliar sprays

[PM also promotes preventive care to
keep trees healthy, We can curbh the
use of chemicals harmful to the envi-
ronment by planting species and var-
icties that can tolerate the conditions
in which they are planted. by using
proper spackng to assure room for
growth, by planting species and var-
feties reslstant 1o insects and diseases.
and by providing fertilizer, water, and
aeration when nesded [t muost be re-
membered that the premize of [PM is
not (o have trees pest-free. bat rather
to strike an equilibrium betwesn the
pests, thelr nateral enemies, and ther
tolerable levels.

Preventive sprays should be kept toa
mimimum. OF course. some fzects and
certaln diseases require preventive
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sprays for adequate control. For exam
ple. large populations of American elms
require a preventive spray as part of an
everall Dutch elm disease abatement
program. Also. many fungus diseases
{apple scab, diplodia tip blight. anthrac-
nose, and others) require sprays prior
o observance of symptoms,

Howewer, in many cases the weather
conditions can be monitored to reduce
the number of sprays needed. The use
of dormant oil is also recommended as
a preventive spray for the control of
scale and other insects. Dormant olls
kill by coating the eggs or overwintering
portians al insects, starving them of
air, Mast contain mo oRic chemicaly
and are applied In eardly spring when
wark crews are more available and
pedestrian traffic is minimal

Tree Planting

Az lving entities, trees progress
through their life processes and die.
Inherent, then inany trec management
program |s the need for a tree planting

n to replace this natural succession
of life and deaht, as well as to develop
new areas with trees.

Campus managers have several
sources of trees for planting. One is
purchasing trees from growers or retall-
ers of nursery stock. Another is recelv-
ing donated trees from memorial donors
or from homeowmers who have trees
they no lenger want in their vards
Transplanting wildland trees is another
good source of trees, Many campuses
are adjacent to undeveloped properny
they own, There may be excellent
sources of oak, redbnd, amelanchier.
diogwood, sugar maple, and other trees
suitable for campus planting

A Final source is growing your own
Erises, F|.!|'.'Inﬂ_ Wirar W AUTSeTY affers
several advantages, [t allows vou to
have control over nursery pruning and
other care to assure the best possible
trees at transplanting time, It allows
the convenience of ]'I.:IT'I.'LE Lrees on
hand when needed, and the cost of
growing your owmn trees i bess than
that of purchasing trees.

Planting Techniques
1t has been said that it you hawve $20
ta spend on planting a tree, you should
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spend $2 on the tree and $18 on pre-
paring the hole. While this s slightly
exaggerated. the importance of the
planting site should not be underesti-
mated. The hole should be dug at least
one-and-a-half times the ball diameter,
or larger if the =oil is poor or highly

ompacted. Flanting at the proper depth
is extremely critical. Ideally, the tree
should be planted at the same depth
from wrhich it was taken out of the
nursery, This can be determined by the
soil ring at the base of the trunk. How-
ever, one to three inches of settling
should be allowed for if the tree is
planted in loose sail. Fanting a tree too
deep delays or inhibits root establish-
ment because of a lack of abdlity to
exchange gases readily. In addition,
certain trees can develop bacterial or
fungal diseases in the bark that is
covered with soil.

After planting, staking the tree and
wrapping the trunk will protect it until
it becomes established. Weapping the
trunk will protect certain thin-barked
trees such as sugar maples. London
plane trees, and others from frost cack
during winter temperabore fluctuations.

It 15 important to water the tree
according to the partcular conditions
of the site. The objective i to water the
rree well then allow it to dry meod-
erately before wating again. In ex-
tremely sandy sofl this might mean
you may have to water every other day,
In clay soil possibly once or twice per
week is sufficient. The point is to tailor
your watering scheme to your condi
tions. Assigning one pérsan to monitar
and water all new plantings is a good
way to assure quality care after trans
planting. 1t must be remembered that
trees planted in the f&ll need watering
the following season as much as those
planted in the spring. Watering should
continue for one full growing season or
longer if site conditions warrant.

Tree Inventory

Tree inventories are an accounting of
the trees in a particular area. along with
suffickent information about them to
make intelligent management deci
sions. An inventory can be as simple as
numerical counting of trees and their
Iocation. or as complex as reconding

information such as diameter, height
condition, and recommendations for
pruning, tertilizing, cabling, spraving.
removal, and so an. Other inclusions
coukd Include noting abstructions such
as overhead wires and underground
cables, tunnels, or pipes.

Likewise, storage of information can
range from a 3x5 card filing system.
where data is collected. stored, and
retrieved manually. to a completely
computerized inventory, Computeriza
tion offers many advantages. Depend-
ineg upon the system, data collection
can be accomplished with a hand- held
computer in the field, then entered
directly into a personal computer or
similar unit. The computer can also be
programmed to make management
cormputations. For example. the amount
of fertilizer needed for each tree can be
calculated, or the amount of insecticide

needed for spraying elm bark beetles
can be determined.

Rerrieval of information is much
mare efficient with 2 computerized
inventory. For example. a list of trees
that need to be fertilized can be acoessed
almost immediately, So can information
on the number and location of Austrian
pines in need of spraving for diplodia
tip blight. The value of a computerized
system is obvious in making scheduale,
budget. and purchase decisions.

Conclusion

Trees are 3 dominant part of the
campus landscape, They provide shade
and protection from the wind. and they
purify the air, They create scenes and
vistas of extraordinary beauty. It is the
responsibility of those in charge of the
grounds to maintain the quality, safety,
and beauty of the campus trees. -
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The Seniad .E.IIII.IJ'LIH.\. af dhe Ubverdiny of
Arkrngzs Frpenewlle

Concrete Savings

Hack im 1905, the tradition of Sendog
Walks began at the University of Arkansas:
Fayestewille. Each year. the namsss of the
praduating semiors were Inscribed in con
crete walkways. At Hrst. this was a class
project, with students doing the lettering
by hand in wet cement, By the 1040s, the
students gat out af the work. and the project
was entirely the ||_-5[l|_'|r.'=|'|1|'||r'..- of the |'||'.I.IF
ical plant. The names of seniors werne
stamped into a ome-inch Laver of wet con
crete using & set of steel lecvers, With the
gioath |0 enrollment over the vears. what
began as an afternoon’s project for students
turned into a task of many days for coews
alb workers Since the Sentor Walks weese
g0 popailar, there was no question of drop
ping the radition, but there cemainly had
tar b & beter and cheaper way to tnscetbe
the nases. After much experimentation
the physical plant chose a sandblasting
methad. Two workers are needed o operate
the machine that can imscribe an average af
one name per minute. Director of Physical
Plant Leo Yanda FEpHTS that the work can
now be casily schedaled, can be acoom
pll::hs_w.i at hall the oo, and ::'-rr-cl'lr-r-: e
arrracone |I'!"'.I'!?'-|'f.

To the Editor:

| was p".r-.:vfl b read the discussion of
FASEs Satement 93 [“The Cost of Depre
giation.” Fall 1987, including Jay Foantain's
respanse. The article was helpful in com-
mundcating bath FASE and GASE activities
of intenest to constituents

[ would like to take this opportunity @
|:|.:r|:"_r a wentence |n the editors note that
might lead to somme misunderstamding, It
reads “External financial statements will
have to show the value of a budlding at its

|. Roger Eurtz

Surpdies typewriners af the [ndversity of Washingron

Recycling. . . Everything

Looking for a good but inexpensive
typewriter, desk, chair, or even a forkbift?
Departments at the University of
Wazhington know where 10 go—ito the
Surplus Property Warchouse. Owerssen by
Transportation Superviser Mary Larson. the
warehouse will pick up and store the uni
versity's surplus equipment and supplies
Far departments om 3 limited budger it
serves 25 3 bangain basement where the
used items may be purchased ara reasonable
price. And for obhices that are moving o

:'|":‘:|.3|.'|"'I'I1|."rl'! ot maot at its historcal cost
That 15 incorrect. Statermnent 93 does not
address measurement: it simply requires
that all not-tor-prodit crganizations begin
recogniring depreciation of keng-lived tangt
ble assets m their gereral-purpose financial
statemnents

Generally .=I|.'|'-|'|'\".|‘1‘| accounting principhes
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remodaling, it's an excellent way to clear
some space. “As every bittle closer becomes
4 computer work station, depanments no
longer have the loxury of 'I-:m'plﬂ,a .-_--.'L-r-r'_h-_u.g
around,” Larson savs. Every several months.
the warchouse outgrows ts capacity amd
has 2 public auction of its holdings. Bidders
can make offers on anything from muffin
tins to dentist chalrs, One recent auction
was partoudarly sucoesshul “We sold every
thirg— 134 lots in two hours! says Larson
Continued boftam of page 38

EAAF] FEQkre the EECHENMETHoN of assets at
thely historkal cost. Statement 93 does not
change that. The result is that assets will be
presented at their historical cost less related
acourmuiated depreciation, a value that
seldom equals a building's replacement ¢ost

REonald |. Bosaio

Project bManager

Research and Technical Activities
Finamecial Accounting Sandards Board
Stamiord. Connecticut
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With this issue af Facilities Manages
APPA introduces its annual new prod-
ucts secton. Advertisers will have the
opportunity fo purchase space at a
nominal cost in arder to promote their
mew products and services, The cost 1=
only §50 for each two-inch space re-
served and incledes copy, photos, head
lines, and ..[ngi_'.a.'. Contacl [Mana Tringald
b FOFOES- 1446 for more informarion
about advertising in New Producis.

Stadiums Unlimited. the onginator of
aluminum spectator seating. is pleased
to introduce its new full-product
catalog

The catalog beautifully illustrates
and comprehensively describes the
company's complete line of top-notch
spectator seating products

Featured in the catalog are custom
designed Permanent Steel Grandstands
permanent and transportable Angle
Frame Bleachers, Stadium Chairs. the
Trans-Stand and the Trans-Stage "Over
the-Road” seating and staging umits
Picnic Tables, and Park and Team
Benches

A xtih'.ll.'lﬂl]l'-hl.l‘lt!' hallmark aof
Stadivms Dalimited iz thar all spectator
geating products are comsistently made
of top-quality. long-lasting. mainte
nance-fres materials

The catalog is frea—call BOD
STADNUM or write Stadium Unlimited
PO, Box 627, Grinnall, lowa 50112

MEW REAL ESTATE TITLES

HOW TO MASTER-LEASE AN M-
COME FRODUCING FEOFERTY

Make fast, casy money now. without
the problems of ownership, and withouwt
wsing your cazh

HOW TO LEASEPURCHASE AN
INCOME PRODDCING PROPERTY
Get [ast, easy possession now, with
instand cash fiow and no down pay
AT

Send $9.95 icheck or MOV today for
each title and free catalog

SOVEREIGH PUELISHING GROUP, IMC.
730 5 Broad 51, 11th Floar
aafite 1111, Dept. Fhi-A

| Philadelphia. PA 19102 © agarerc

Management Resources
condimbed frem page 37
Curbing Crime

Crime prevention efiorts at West Virgini
[Fiversity are succesding, reports Assistant
Bhresctor bor Public Satety Bob Roberts. For

the month of Aogost-=—a time when crime
reports routinedy incnease—the public
safety department was pleassntly surprised
by the results The school had 3 48 pecent
reduction in reported thelis. a 71 peroent
drog in property losses. md :L.'E',I'.I“l..‘ll'lll:r
fewer assaults amd barteries fram the previ
cus yeas. Roberts anributes the success 1o
e e e -:'I'!'q.lll:-".l}' the: -'_|q.1'.1|:l::|5r.||‘. staff
ared increassd awareness on the part of the
[_|||::||-.,' W have o :*-r'|'-||||_'.|'|_‘| thie transforma
tion [roam & peactive stande to a Progness
attack attitude.” he savs 1 cannot commend
our shift ofscers |_-1-'||'u||:.l_','1 for thelr crime
preventian ethorts. The hours of writing

Insscure Premmise Reports, passing owt You
Cioubd Have Been Ripped Cif cards. amd
Iocking of securing propenty are beginning
to pay off.”

Achleving an Original Loak
Primmose Hall a 100-vear-ald tewer on
the Horth Caroling State UnlwersicyRaleigh

campus, received a [sce-lift recemly thar
called for some tricky wark om its round
windows. Ninety percent of the design
layous, and fabrication on the windows was
done in the carpentry £hop Each of the
winclows has sixty-seven parts. Other trade
service shops were alsa involved in restoring
the tower 1o it origimal state. The
superstiecure, cellng. roof. window panes
mormar rafters, and supporting tmbers all
had ro e ||._'-';':I.:|:r-|': to prevent the tower
from r-:.»'.lnp;;lng O the inside, trap doors
were remaved. Seven hundred hours of
Labar whsen into the project
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Maximizing Personnel Assets
Humar Resource Accounting, by Exic G
Flamhodez. Ram Francisoa Joasiy-Razs, Inc., 1985
180 pp- 53295, Buedoower

Eric G. Flamholtz's Human Resounnoe
Accomnting & a new appeoach 1o personpe]
accounting and deals with the concept af
accounting for people as assets that can be
maximized mther than expenses tha
should be mingmaleed. Phiysical plant msms-
gers. regardiess of their physical plant sz
st contimes to maximize al assets in
order o deliver the highest level of servies
to their facilities. Himan Resownce Account-
ing offers. In detail accounting methods 1o
carefully obtain and apply costs and values
for employvess as assets,

Each of this volume's four ssctions
cutlines the principles wsed in homan
rescRirce Acounting. Section one explains
how thee human résource sccounting system
was first comcetved, implemented. and
stupdied. This section detatls what areas of
managesent can beat use the information
abialmed from this method of stcounting
including buman resouree professionals,
personnel afficers, and front-line managess.

Sevtion two anslyres costing concepts for
human capital A position opening is broken
intn the individual steps that must be
followed in the hiving process: costs ane
then sttiched bo each step. The sum af
these costs then allows a manager 1o see
graphically the dollar cost associated with a
peosition With the nee of examples, charts,
ansd acrusl case histories, the author dispels
the idea that entry bevel positions can be
Filbed ae Hitle er mo cost. The author shows
clearly bow the cost of employes replace
minl can min o the thousands cnce all
associated costs are tallied

Sectian three presents concepts b
determining the value an employes has for
am arganization. Yaloe is determined for a
mismber ol varables: productivity, tansfem:
bility, and promotability. Both monetary
A nonmonetary valoes are analyzed. and
detathed examples are presented for value
costing Decisions reganding new positions
or layoffs can be snalyzed with the valoe
analysis presested in this ssction. The
author uses an cxample that clearly shows
that Layodfs in many cases cost more than
the shart term savings realized in lower
payrall

Part four guides the reader through the
necessary steps of designing and imple-
menting a human resoure acoounting
system. The implementation of this system
more sppropriately falls under the |ursdic-
tion of a callege or university business
office

The concepts far treating employess as
assets has a wide audience in physical
plants. Fhysical plang professionals can

phtain vahsable infonmation on how 1o
attach cost and values to their physical
plant’s human resources from this edition.
Hurnan Resouroe Accounting 1s available
from Jossey-Bass, Inc., 433 California Street.
Saire 10K, San Francksco, CA G4104-2001

—John Ruhrap
Director of Fhysical Flant
Hazareth College
Ealamazoo. Michigan

Robotlcs and the

Future of Computers

Indusirisl Robor Aasdboak. by Bichard E
Wiuller, 1OB7. 686 pp. §0G. soficover. Maching Wi-
shon, by Hello Deech & Richasd K. Miller, 1087
9 pp. 45 kardoower. Fifth Generatlon Com-
puters. &d. by Richasd E Milles, 1587, 221 pp. $45
hasdcover. Lilburmn, Geosgia The Falrmos Priss
Lesz

In three new books we are provided. re-
spectively, an analysis of the robot industry
af today, a technical evaluation of the form of
robiot wsing video, and a report on the newest
comcepts in hardware and sofrware being ex-
plored intermatiomally. Each book is written
or edited by Richard K. Miller. with Nello
Zoech co-authoring Machine Viston. Miller s
a recognized expert in artificial intelligence,
computer-aided engineering. and robotice
Zuech ix the founder of Vision Systems [nter:
national and is heawily engaged m the field of
machine vision, electro-opiis, and fctory
automstion

Cost-efectiveness considerations diceat-
ing. nome af the applications discused in
these books are directly applicable 1o the
phiysical plang or Eacilittes sress. Homever,
advances in the compuster Indistry are so
rapid and so profound thar it behooves each
adminkstrator, engineey. and anchitect in the
facilities aperation to eview books of this
nature and to keep current in the new
technotogy. In the not oo distant futore,
the applications discussed will be employed
in ome form ox another by facilities personne],

Indirstmiad Rohod Handbook is 2 most
comprehensive compendiom of robot
applications. Beginning with definitions
{both American and [apanese] of rabatics,
classifying robots into groups, and providing
a brief history, Miller [ollows with an
amalysis of rabots’ impact on the induistrial
world now and in the mmediste future. Far
example. today there are just over 16,000
robots is use in Americn industry (vs
S0L000 i Japan), but by the mid- 1900
there will be more than 90,000 Miller
washes the argument that robots will
displace normal Labar by advising that to
not fully use robots and automation, com-
petitive pressares From abroad (Japan) will
cause more factory clesings and a greater
fab boss

biller rﬂ.l:pl:l.ﬂ; i the industrial robot
works through diagrams, pictures, and
languages known by engineers but generally
understandable by most readers who have
been involved in the maintenance Beld. He
clearly relates the micropeocessar and
computer Linguage growths to those of the
robot. which ks entering its fifth generation
tmechanical-cam comtralbed. hardwired
contredled, programmabde controls, net:
wrked and minicompuater controlled and,
Amally, intemally comiralled artificial inbelli-
gende]. Miller wamns that any thought of
employing robots should indude careful
evaluations of economic jistifications.
organization priorities. the implementation
process. and safery

Finally, Milles beads us through many
carrent applications. includieg awtomcdbile
manufacturing. alrplanes. machinery,
welding, spray painting. materisl handling,
aseembly, plastics. carting (water and
fame), packaging, and decorsting. Alber
each application he pronddes a bibliography.

Included in Industrial Robot Handbook is
a discussion an quality control inspection
and AccepEance ]:-mtedur:: and the appiica
tian af robots in this function. Bobots using
“vigion” are extremely mmportant and a
rapidly growing feld in jteedl. Zuech and
Miller wrote Machine Vison to provide
imterested persons with 4 current report in
thiz field its applications. and s futare,
Bfachime vislon by defimition is “the process
of producing useful symbalic descriprions
of a visual environment from image dats
[ared] awstomatic invterpretation of imagery to
control a manfactaring process.” In other
wirds. the machine kooks at something.
compares It to what is stoned i ite memorny.
ewaluates the comparisen, and decides on
subsequent action (Le., accept, repect, weld
change colors, stop, etc | The definktion
SURRests and further reading confirms. that
this text is a Exirly technical report and one
from which individuals in industry weeuld
mistly benefit

Zuech and Biller point our that machine
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vishon systems have two primary ele
ments—the camera, which serves as the
eye aof the system. and a computter vides
analyzer. The suthors provide an in-depth
disonssion of the hardware and software
currently emploved in machine vision and
the progress being made in other sspecs,
such as the mtegration of computer sided
design (CAD) data points as a method of
inspecting the first prodiscy. Il the fire
product & perfecs (within tolerances],
subsequent products are kess likely o be
defective. As with robotics, machine wision
i5 becoming more and more useful in
imshastry as its capabilities increase

The future application of artificial intelfi-
gence and the artificially intelligent eye will
open new areas for employment. Zoech and
Miller discuss some current applications
swch as confaimer and labe] inspection,
dimensional mspections. grading. glass nube
ispection. amd primted ciroalt board inspec
tion They foresee in the 19605 that 30
petcent of all robsoes will usilize vision, The
concluding chapters of their book review
the status, as of 1983, of cosmpanies man
ufacturtng sobota with wiston capabibicy and
current resedrch i machine vision at Frve
institutions

Miller provides a view of the evalutionary
growth of robots and suggests that the
robot first was a black box, then it acquined
arms. then 4 leg. then a second. hhen &
head —with wiskon. and soon 3 “mind ~ The
*mind” will be a result of the successes of
artificial intelligence and parallel processing,
bioth of which make up the objectives of the
fifth gemeration computers. He reports on
thie pr{:g:ﬁsn! this research in Fifth Gemer-
dtion Coumputers.

Current computers operate in sevial
fashion—extremely fs2, yet one step at a
time—and employ programs that dictate
every step the compuater is to follow, The
fifth generation computer will be a machine
consisting of perhaps hundreds of micno-
peocessors, each capable of operating
gimiltaneossly on different aspects of the
peoblem presented and each capable of
accepling spoataneous input. verhal or
visual input or rescarching world wade
sources for knowledge imput. retaining tacts
(o rejecting same). evalisating stored data,
anid generally being able to act, in almost
hummsan fashion. upon a problem presented
The efforts. on eight mportant fith gener
ation computer projects, are discussed in
detail by Miller using tesminology easily
undenstoad by the lay person

This is &0 important book, bor it reports
on effors that will affect the future of the
warld's population. Bothing is said of
Risssia or China's efforts, but Europe, Lapan,
and the United States are deeply invalved.
as are gpecific industries and the defense
estaldichment. Miller states: "Recognising
the influence of computer techaclogy on
today's sockety. it ks clear that a second
J eompuater svolution would have the poten-

tial of altering the balance of international
power as well as influencing the life seyle of
sirtually every individual in the industrial
warld ” As such, billions of doflars are being
spent on these eight projects alone. Miller
analyzes and reposts the progress of each
the potential impacts. the objectives. find
ings. and the social and economic side ben
efits |
Az | indicated at the start, none of these |'
threr books have a cerect benedit for facilities
managers. | do mot recommend them

therefore, 3= boaks for the reference book-
shelf. However, | would strongly recom
menid Miller's Fifth Generation Computers
a5 3 hook 1o read by anyone who will be in
the maintenance or faolites flelds for the
et five-plus years. Indeed. it should be
read by all managers; the ideas and rechnal-
ogy will ltkely be the linguage and applica-
tions of the mid- 1900s

Adachine Vision, except for thoss inter-
psted, could be avoided without lass, and
Inchusertel Rodor Handbook i one that

BLEACHER PROBLEMS?
WE HAVE THE SOLUTION
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5 vear warranty
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shiould be reviewed az the library and a
special effore made o do sol Al thres
books are available fram the Falrmont
Press, Ine., 700 Indlan Tradl. Lilbarn, GA
0247, 400250385

H. Eent

Assiirant to the Director of Physscal Plant
Seate University of Hew Yok College at Buffak
Baiffads, Mew York

LL5. Asbestos Regs

The Attormey General's Ashestos Liabdlity
Report to the Congress. by the U5 Department
of Justice. Voorhees Township. New fersey
SpasceFinders Infoemation Corporation. 1081
F1% pp. §19.05, softcover.

Printed in September 1981, The Atomey
General s Asbestos Livhility Report o the
Congress nesponds 1o a directive (Section
Skl in the Acbestos School Haeard Detec-
tian and Control Act of 1980, The Act
divected the United Staies Anorney General
ik

Conduct an investgaiion to determine
whether, by using all available meams. the
Unted Sxages shonld o coudd recover., from
amy person determined by the Atiorney Gen
eral to be lishle for such coatx. the amourss
expended by the United States to carry out

thits Act ledezal grams and lkoaes oo dewecr,

semone ard contasn frable asbestos in the

s haalia )

The Act further required a report on the
firdings and recommendations of the
Artorney General. This book ks thas repoit

The repont recommended that the United
Sraces should pot swe. altheugh it could
and it conclisded that Heigatson by local
school authorities should be quickly invest-
gated & a potential means of reducing the
fizcal impact on local taxpayers. [t also
stated that the federal governmment shauld
sripport such litigations

So much has developed. however, since
the 1981 repoct. that ite utilivy snd eonclu-
stons may mot be valid any looger. The
research and mvvestigation. as reported are
well sorth review by those physacal plant
adminmtrators imvohed with the asbestos
issoe, a5 well as other scheol afficials who
may bevome invalved in [kbiliey and fiscal
matters arising (rom the costs associated
with ashesioa. In all cases. time may be a
major Esctor and he ar she who hesitated
may in fact be the loser.

The report is segmiented into two general
sextions: General Background and Legal
lssues. In the General Background section,
the nEpart pl:l‘.'rl."ld:: a fah']f toncise statement
af what agbestos is; its applications, and its

Because sy traffic losds, wracked-in eoad sal salt air, and salo water
canese ragdd deterioration of parking structures, The Western Groap recom-
mencds periodic mspections of mudti-s iR Erages.

ﬁ ouckay loe mEMmig,ﬂcp-h}'ﬂpi‘;:Emmt wihile conducting
sl irespectbons. [ts free, and there's no obligation on your part.

ol a= f visuad checklist, the
stFuctural elements vou shoubd inspect. I will help vou set up a systemxatic
inspection rowtine you'll want o follow

Or write

M 7The Western Group

Amierica’s Master Craftomen in Bucilding Besionation i Freseralion
Dhepl. AA-B/ 1637 North Warson Road 51 Lotis, MO 63132

ﬂl-ll'l'k' will show Fea comiditions ancd

Send today! Call toll-free —
325-2801

benefits. It catalogs the asbestos industry
imcluding names of mining and manu ks
g flrms. and thels production and market
shares And it pepodts on the various major
heabth hazard results: asbestosis, bhing
cancer. and mesothelioma. Finally, the
repart traces selected correspondence be-
eween industry representatives (o demon-
strate that what asbestos manufactuners
knew or should have known |5 ienportant
for estabdishing “Exilure to wam,” “fadlure to
teat” and Toresseability of harm® (gsues for
product liabidity

I the final two parts of the Genernl
Background section. the report distusses
asbestos m schoals (elementary and secon
dary! including comments on the chasacter
istics of frishle sshestas use of sprayed
asbestos, and potential schoal health haz-
ards. The elfarts of fwve sample school
dlstrh'l:n are cited.

The secomel sectiom. Legal Issues. beginsg
with a summary outline af those slements
comsidered commen to any potentisl theory
of financial recovery:

1, Duty=—=the defendant has a.l:h.:l::,l t0o
the plaintiff {school district].

2. Breach of Tuty—the defendant has a
duty to test and warn. He is the expert

3. Injury—the plaintiff hes an obligation
to prove his injury and to show his injury is
one for which recovery may be obtained.

4. Sratutes of Limitasion—plaintiff may
exceed these limitations i he does not
carefully establish a comparatively recent
“serria]” date

Following the summary outline. the
report discusses. in somewhat legalkszic. but
not entirely incomprehensible terms. their
analyss of:

L. Econaeni loss as a compensable inpury

2 Likely equicable and commoi law
thesnies of recovery,

3 Federal statutosy theorses of mecovery

4 “Persems” in addition vo the manafsc-
turers potentially laable

5 Starute of lmiatons (ssues

The report is almast like reading a mys
tery story. First, the school districts win
then the manufacturers. then a new ssue i
discussed and the school dastrict &5 on top
again. and 5o on. In togal the school districts
appear 1o have the most wild cands—if they
act promptly s irvelligently. This report
will belp thenm Lasd thedr legal counsel) w
do so. For instioutions of higher education,
most of the mvestigation and findings will
apply, but again. tming (8 mportant.

I would strongly recommeixd this nepon
bz read by all physical plant adménistrators
and business officers as well as ary official
in educaton who may become involved
with askestos in any capacity. This recom-
mendation |5 made with a fusthes comment
that since 1981, many mew Bsues. deciaions,
laws. and regulations have evalved. The
maost important of whach s the fact thas
inaction by an administrator may be a
breach of duty

—
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Thee mepoat is availalsle From Source Finders
Infcrmation Corporation, 68 Samdra Foad.
Woorhees Township, M) 08043 09772
F

—Jobn |. Byine
Fhysical Flant Darector
SUNTY/College at Bulfala
Bulffals, Mew Yark

increasing CAD Productivity

The AstoCAD Productivity Book. by A Ted
Srhaefer & [ames L. Brttain. Pedmont. California
Ventasa Press, 1086, 314 pp. §$309 05, anlicower

Thes boak is written for people with
some Autol AD Gamiliarity who wish to
mipacve their productivty. Many T pgEed
Autol AL 5 it was written, with existing
commands and standard menus, oot realiz-
ing the extent that AntoCAD I:I.'Ll'l.lill.]'l.ll.'b
can faclitate drafting and design

With this goal in mind the author
sisggests three major strategies for enhanoe-
NS

1. Computer fine tuning through DOS
utilities to IM RS PIOE G DESTOTLSE 4111
thiough mone efficient management of disk
space and AutoCAD bbes

2. Customizing screens boe a particulas
discipline by creating simple time-saving
macros. which combine several command
steps into ope. and designing screen. tablets
ard button menas based on requency of
use,

%, Automating part of the designidralting
process by interacting with other application
programs for processing text or pertorming
calculations: or by writing Autol1SP roatines
to prompt for design parameters and auto-
maate graphics

The book is not just abogt how to con-
stroct a symbal lbrary, make innovative
nwe of certain AuoCAD commands, or bow
to write AutpCAD macros routines, While
it cowers all of these Items, it also goes
Further to provide readers with an overall
wiew of what can be accomplished through
AutoCAT. Furthermore, If demonstrates
that the majority of these enhapcements do
not require special progamming expertise.
AutoCAD, with its power of “bullt-in-abiliry
10 be exsily customized to your own needs,”
makes the improvements accessible to moo-
technbcal users

The bock tends to be process-orented.
guiding readers through examples so that
they may grasp the principles, as well as
some af the gpecific applications. which can
be directly adapted to their own disdpline

Chapters 1 through 7 are written a5
tutosial. preliminary reading. The book
constantly intersperses overall principles
and specific examples. Decasionally. this
logical comtinuity is lost. For example. in
miepn design. after a conceprual introduc
tiom. the reader is plunged directly intoa
thirry- listing of menus for mechanical
d.mg;rn[_:‘mll ;ﬁmtmh. the inefficient
0% editcr EDLIN is used. Mumerous lines

are devoted o the leoagthy process of oneat-
irg/changing files. Thess defects do mot
contribute to the book's gaal

The need for productivity enhancement
can vary drastically from one discipline o
amother. Facility mamsgers sre concerned
more with mansging existing [scilities than
with desgning new ones, Therefore, digitie
Ing exesiing Aear [||..1:||.-: and assaclatmg
facilities data with Boor plans for the pur-
pose of query and analysis become primary

interests
The book is ot intended to be a quick

reference containing ready - to-use boals
addressing speclakized interests. While it
trles to be generic in its approach, the major
iy of examples are drawen from mechanical
design. The second part of the book consists
of a lthrary of seventy Autol Al macros
and rouwtines. of which less than hall are
applicable to tacilithes management. The
tips om managing files and disk space and
SOATH Flmplr macros are quite usetul a few
of them are related bus require creative
“mransformation.” The majority. howeser
ane nmp'll,.' o Appllrihh'

Cin the other hand, for the purposes of
pieaning ideas and setting guidelines, this is
an impressive book. It broadens the reader's
expectations on the pse of AutoCAD for
increasing prrn{nrrwlr'.u and sugpests a
p].i|:||'||r'|g otk a frameework on bhow (o

pursue that goal Besides the thres extremely
useful strategies described above. there ane
nuirmperous practical guidelines, stimualating
examples, and scenarios.

Foon namplu. thi scennrio on automahing
beam design seems 1o be a fantasy. Aoto
CAD prompts for design parameters, per
forms calculations, then picks the sporope
ate bearn from a prescribed catslogue lst
There i no step-by-step implementation for
this scenario, but enough clues are provided
o let resders explore possildlities an their
own. Abeve all it stimulates readers to re-
evaluate and plan for their own CAD opera
tions, and reminds them througheut tha
autcmation is within thedr reach

Productivity is the theme of the book.
Rumeroas guidelines and strategles ane
presenbed. One coudd be eastdy boggped
dowen in the nuts and bales within this
maze of inforemarson. Facility managers
shouild emphasiee the areas that can divectly
affect decision making and should fous on
thieir critkcal peeds rathes than on what
AutoCAD can do. Unformunately. this is an
anea mot reated in the generalized approach
of the book

While the book is -:-rwn.:l'l-,- wWEithen
a5 a shartout for Improving producivicy
it opens up to readers a wealth of new
Th'ﬁ.-slhl]lrlr-.: which require serious think
ing betore faking any action. For this

FortressGabe™ the only fully adjust-
abie, cantievered slide gale system,
oulpariorms every olhes gate avallable
' 1o 15,000 operating cycles—
that's owver 1Bn years service i he
PAGE® Foriress(Gale™ showed no
signs ol wear. Even ulirasonic mulln?
revealed no siress cracks or defects

FORTRESSGATE.

Carvtilwer Side Cate Sysbem

“FoeiressGae™ is & registeend rademark of The Tymetal Corpombon

Superior design, materials and par-
formangi-—that's why FortressGate™

SR R

PAGE.
ALUMINIZEDS 155

Dept, FM7
100 Monon Streai
Monessen, 15062

Tal.: {412) GB4-4000
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rexson it is especially recommendesd for
facility managers.

The AitaCAD Productivity Book s avall-
able from Ventana Press, PO, Box 11004
Pledment, CA 98611-9637

—Lu Lin

Applications Coordinator

Cffice of Fadilivies Management Systems
Maszsachusetts Institwie of Technology
Cambridpe. Massachuserts

Making the Whole World a Campus
Teleleamming Maodels: Expanding the Commm-
alty Calbege Comsmunity. d. by James 2igevel]
Washimgton: Amserican Association of Commami-
by andd Jiibos l:l."h‘#'i a8, 735 PR S1L05
pobicoreer

The mtroduction by James Elg,rmr]] ¥
supert summary and rewiew of the nine
projects. The excellent editing has resulted
im each wnit hlui'rl.g_ a pomtive coheirveneis
while relating with continuty o the mono
graph as 2 whole. For a decument on tech-
nokoghes it 15 expecially sasy reading

The hroad data hase used for the articles
makes this booklet especially interssting
The subject matter cowers nine kress al
technologies'media, with examples [ram
seven states and tweo Canadian provinoes
One s furtber impressed with the aumbes
af people that can be aod are being reached
with a variety of technical means and edu-
cational materials. as well 25 the vase phys-
ical areas covered Exarngples include Video
discs: “The six discs were leld- tesved with

| pearly 700 college students and footy-Tive

It Is my apinion that reading this linke
72-page manograph will stimulate you o
think about how your institulion Can use
and responad o the changes resulting from
the surge af telecommunication technology
If 5o, the authors’ mtent will be miet

The American Association of Community
and Junior Colleges sponsaved this propect,
which led to locating and developing articles
an pine exemplary programs that indicate
how the advance of new rechnologies and
media have prosided tools fior serving a
wide variety ol student clienteles

instructors i seven colleges and universities
across the country.” Educarional Access
Cable "This systerm has grown over the
years ard mow inchides oves 4.000 videotape
titles and a F-channel intermal cable sys-
tern.” Television: “Enmllments have boen
high. 5o fas. in Canada and the Crdted
Srates. there hawe been mone than 50,000
pasd pegistrants "

Although the monograph relates to
community. technical, and panior colleges
the succesatul repalts swgpest trends that
hawe of will affect fous-ypear colleges and

——

thase uniguely

problems. Call

Signs, Maps & Facility |.D.
Vandals Can't Desioy‘!

Graphics are embedded in MODULITE® and MODULENS®
panets. Bright sunlight, harsh waalher, thrown foeks,
gvan vandats’ sﬁray paint will mot tade, Shaktes of mar

Cpagua, franshucend. illuminated, of nan-illuminated
MODULITE® and MODULENS® panels kiep maps,
signs, and désplays beautifully sharp. calorful, gratiit-
proaf! That's wrg they're guaramtesd for ben years.

iCall for Frea

PANNIER GRAPHICS

Division of the Pannier
Mok FEch Indusinial Park
Warmninster, Pl 1ES0E - (151 E72-3600

urable signs.

re- Lot us help sobve your sign
(215) B72-36@0.

LSt

umiversithes Included in these samples are
indlscations of the physical and academic
cluamges of things. References to open cam
puses, no-wall campuses. and open degrees
are ileas consistent and in step with the
mational trend of decentralization in govern
mmeit. buasiness. and Industry

This briel booklet provides valicated
examples of how education, through learn
ing systems can take place outside the
brick amd mertar box of traditional st
bons. [ suggests that technologies can
ek the whole world a classmoom

Fram a facilities management/physical
plant point of vicw, the artices raise the
question of where will the physical aspects
of wach technology'media be located. ser
viced. and secured. Ane present crganiza
tions able to absorh these fonctions? 'Will a
new huresucracy with additional planming.
bulgetary. and operational proceduses
emeTge!

Thee inflax of technology and s effects
on ocrganizational management Is a subject
to be studied. From the thought proveking
data in these aricles, it appears that soon
I:L-rhn-cﬂ.ng}' will be mcn‘mmm‘r.;ﬂ.ac_r im akl
aspects of education that it will be homogen-
ous to all facets of the institution's academic
and admendstrative oTgani zation

Continming advances in technology/ media
will cause significant rh.:nwﬂ fo the stafus
guo. This booklet 5 exciting reading and
hl.EhJ].' recommended for codlege and wniver
sity administrators responsible for planning,
coordinating, and managing fxcilities.

Telalsarning Models is svailable from
AACIC, Ome Dapont Clrcle, Sudte 410,
Washington, DC 200%; 203037050

=jerry Boyea
Facilities Management Conaulian
Hendersonwille, Hoeth Carolina
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VIDEO TAPES ON SUPERVISORY TRAINING AND DEVELOPMENT

S

THE SUPERVISOR'S BASICS

Loadership Principles for the Froniline Superviser
Suparvisors come into their leodernhip/manage
mapnit position with '.-|r|||nll1l.- e traindng. The matenal in
this iope will provide Svpervisors with an excelleni platform
fram which to lead and direct others,

The Supervisor As o Communicalor

Communication & one al the three arsos in
which any Supervises muost be skilled. This tope will help
Swpervisors understand the impartance of communicotions
and more importantly help them develop their skills as o
Communicoto

Apn Organized Department Means Malivalion

What motivoles employess? What is the role of
the Suparvisor? These guestions and many others are are
answered in this very important tope. This presaniation will
help Supervisors understand how they can be a part of
maotivaling o group.

FUNCTIONS OF A SUPERVISOR'S JOB

4 Employes Evaluations

Maost Supervisors dread employes evaluations
Indesd they can be tough bat they ore alse very impaorfant
This presentation will help Supervisons view employes
evaluatians in a more positive light

Customar Relations

Mony Supervisors hove never viewed customer
relotions os part of their jab. Your university, your public
schoo| sysiam, hﬂipll'ﬁh ar industeol plont is your cusiomar
Thiz tape helps the Supervisor sealize the volue of estab-
lishing and maintaining good customer relations

Training |n Facilities Monogemaent

A good fraining program will find the Super.
wisar invalved in all of it The more o E.upe-r-,nm-r froins
athari, the more ha'she leorms, This fope gives Eupgrl.q;q:.rl
an idea ol what mokes up o oo training pragram

TAPE SIZE ORDER FORM — VIDEO TAPES
%" WHS 4" BETA W TITLE PRICE ary TOTAL
L] | [ ] #1 - Leadership Principlas for
the Fromtline Superyisor £ 195.00
] [] |8 #2 . The Supervisor i
aCammunicotor 19500
L1 [ 1 [] #3 - An Organi zed Department
Maans Malivalion £ 195 00
C 1 il #4 . Employes Bvaluations £ 19500 R
L O ['I #5 - Customer Relations £ 195.00
] [] L #4 - Training
Facilities Monogement L 19500
TOTAL -
5% DISCOUNT for purchasing any 3 fopes NP 5 295
10% DISCOUNT for purchaosing oll & %opes PEET £ 11700
|| Poyment Enclosed | Purchose Ordaer # GRAMDTOTAL -4

SEND TO:

Caty Ghoie

Return form ta:

Tk E-h"r B Wrighl 'Eﬁ'npm:f
e APPA Publeahcss

18448 Dukp Sermer

Ao nadrag, Wl T2 140497

Tip Cocls

Crisararieed |miuned Dalivary
Podrage & Handling bneludad



Cut out this ad and you can begin
cutting steam losses in ynur plant.

In steam sysiems, conventional vakves thal leak or freeze in
position can cost you plenty — in kost steam and high main-
lenance costs. In most cases, the money leaking throwgh
your existing valve is enough for a cost-eflective payback
on a Jamesbury high-peformance Wafer-Sphere®™valve.

Water-Sphere®high-periormance butterfly valves siop
leakage cold and are always easy 1o operale, thanks 1o their
unigue, positive sealing TFE seat and shaft seals. You'll get
years of trouble-free service. They are also smaller, less
expensive, and far easier to maintain than gate, globe, and
ather traditional valves,

Fird cut why collages and wniversibas, hospitals, and
other institutions are switching to Waler-Sphera®high-
perormance valves. Simply cut oul this ad and mail it to us
with your name and address. We'll send you our naw
brochure containing full details

Jamesbury
Combustion Engineering, Inc
Jamesbury 640 Lincoln Street
Worcester, Mass. 01605
The Sure Ones Phone: (617) 852-0200
m)m

-:-:.::-..:- ] - Hnn]m:ﬂr
H_I_.:;... 1.5 Post Paid
Alexandria, VA

Permit Mo, 653

1446 Duke Street

Alexandria, Virginika 22314-3402




