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Hesiz Hall, Ceniral Washingion Liniversiry

Kemwood High Schoaol, Baltimore
County School District, MD

The fibarboand insulation im this schood's
origingl 1953 rool was complelaly sau-

ratad wilh water in some sactions—a iotal

renoling wiks tidgusnid

Since PC PLUSYSTEMS ™ had pre-
vinusly provesd successiul in otfue
Balimora Schools, PC PLUSYSTEM 1,
the AR-FOAMGLAS® sysiam — (he only
insulation on the market resistant o mois-
fura in both hgued and vapor forms —
was selacied for Kanwood,

The awer-110,000 1 o FOAMGLAS?
insulaban i :urm'il:ling BaRimore school
officials with enengy savings. reduced
mainienancs oosks, the sacurity of 1otal
noncombustibility, and dimensianal sta-
Elily which will add years of effciant per-
fomance to the amiire rool.

Acoconding 1o E. Josaph Madin, as-
sstant supenisor of building inspedction
and major rool rendvation for e
Ballirmoed County Public Schools, the
PC PLUSYSTEMS™ are “Merally browsbde.
and rmainienancd-free.”

Hertz Hall, Central Washington
University, Ellenburg, WA

Severa waler damage necassitaled a
toial rerooling ol Hartz Hall, whach howses
i musas departmant, and the roof on tha
University's Central Boiler Buidang.

Tapered FOAMGLAS"®

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

Physical Education Budding. Wesichesier Commurity College

Considered bul rejecied wers liber-
glass. . oo cost prohibitive; EPS foam. . .
Fighity fismmatibe and 100 low o densily;
and parlibe which is thermally inefficent
and absors moisiung

Based on parformance tests and build-
ing oodk drainage requinements, lapened
PC PLUSYSTEM 3 was specified for
Hertz Hall. This sysierm of FOAMGLAS®
insulation with polyisocyanurale wnder-
leryrmend prosided high F-value: noncom-
bustibilty; an ideal surface lor the mew
single-ply, modifed bitumen System;
and BCOnETTY,

For the Central Bodler Buillding, & non-
taperad, AFOAMGLAS® PC PLUSYSTEM 1
was salecied because of its high compres-
sive sirength and i's ability 1o provide the
iotal moistune fesEiance Necassary o avod
vapar penetration and biEstenng problams

Physical Education Bullding,
Westchester Community College,
Valhalla, NY

“Far this type of tacility we wanied the
best inzulalion we could gel.” says
Anthony Loscr, Sanior Cial Enginaar,
Wesichester County Deparimend o
Fublic Works

This State Liniversity of Mew ‘York
(SLNY) bullding feguaned rerooling over
both ils gymnasium and nakatonum.
Mambrane cracks had developed and Sa-

vese ponding and leaking wene oocurring
Anthany Loscri specified guaraniead,
tatally molsiure-resistant, AB-FOAMGLAS®
PC PLUSYSTEM 1 over the humid nata-
bosiuirn; and gquaranieed, high F-vakee,
PC PLUSYSTEM 2 — FOAMGLAS® with
Phenolic Foam undiiiymen — over
the gymnasium.
"I costs A litle mone,” Says Me Loscr
“but after the results of other
roal bond insdalions | was willing bo
spend more tor a better msulation system.”

For roof insulalion o your facility, ..
whare nellability, efficency and saloty &re
"required subjects,” a PC PLUSYSTEM
can meat a8 of your dermands

For copies of Case Studes on the
hired lacilifies, or more inlorrnation, cal
(412 327-6100, Extension 358, Or write
Pittsburgh Corning Camporation, Markel-
ing Deparimeant FB-8, B30 Presgue |sle
Dvive, Pittaburgh, PA 15239 In Canada,
106-6 Lansing Squane, Willowdabs,
Ortario M2J 175, Ted: {418) 222-B084.
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A TICKING TIME BOMB

A recent nationwide survey has found that there exists a potential price tag of
between 360 and $70 billion in capital renewal and replacement costs for decaying
cotbege and university facilities. Consistent policies of deferring expenditures for
maintenance and repair have created an immediate need of $20 billion for
renewil and repair of campuz buildings, equipment, and utilities,

Theze and other startling findings are included in 8 new report, The Decayving
American Campus: A Ticking Time Bomb. The report provides full analysis and
comparizon of data collected in the first comprehensive survey since 1974 of the
condition of our nation's college and university facilities. The report includes
narrative detail, charts and graphs comparing aggregate findings by institution
tvpe, and a bibhography of additional resources.

YES! Send me copissa. of The Decaying Amercas Campues ab B25 sach | colligges ans onavrmies only) or
$50 each (@l athers). Add $8 for shippeng and Bandling. My total i §

[] Check Enclosed ] P 0. Enclosed (AFPA membersonly)  [] Send Membership nformation

LT — = Taile

[nsiimian . Phane ! |

Hireet Address (No ') Hanpleasel — — —

() State g ——

All orders from nonmembers of AFPA must be prepasd: 21l internatienal srders must be prepsid
LI.5 AFPA member nsdifutions may opder with an officlal purchuse seder. Allow 14 weeke for
delivery. Inguire sboul quantily erder discousts. Send orders tn APPA, Publications,

Dlept. CRIM, 1446 Duke Street, Alexandria, VA ZEI14. Telephone ordars will not be acorpied.
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NEWS FROM THE ASSOCIATION OF PHYSICAL PLANT ADMINISTRATORS OF UNIVERSITIES AND COLLEGES

Custodial Staffing Guidelines

by Robert Getz., Jack Dudley.
and Kirk Campbell

ave you ever been asked 1o justfy

your =tafl? Has anyone ever asked
why there are eight custodians assigned 1o
the adminitrative building? Have you
ever been challenged 1o explain why you
require six custodians to stafl the newly
constructed addition? Is there any logic 1o
the & percent or 10 percent cutbacks you
have been required 10 absorb over the past
live years?

These questions have become a nemesis
over the past ten o fifteen years. Where
o you turn for support? We have gone 1o
our industry associations and conferences.
Al the Midwest Association of Physical
Plani Adminisirators’ (MAPPA) 1986
annwal meeting in Grand Rapids, we
brought those guestions to the fore a1 our
cxperience exchange. We met with
APPA's Executive Director, Walter
Schaw, and said we needed answers. He
promised support!

The guest for help in answenng these
gquestions on custodial stafling was
brought to the 1987 anneal spring meet-
ing of Big Ten and other midwest univer-
sity physical plant directors. Fred Garcia,
of the University of [llinois at Chicago,
asked for support. The conference atiend-
ees agresd 10 establish an ad hoc commit-
tee 1o study the subject.

During the summer and fall we held a
serics of meetings at which a direction
cvolved. The concept of staffing guide-
lines began to be fleshed with ideas
Words such as service levels, types of
buildings. expectations, and first class be-
gan to el into o direction. We lormed a
matrix that combined service levels with
types of buildings, which raised our
expectations for a solution,

The fall of 1987 was pivotal. We ook
our concept and direction 10 the Big Ten
Conference on Custodial Care at lowa
State University, It was enthusiastically
received and supported. We also pre-
senied cur ideas 10 MAPPA a1 Indianapo

lis, It was not only received well by the
membership, but also by APPA's leader-
ship. H.C. Lott, APPA's 1987-88 Presi-
dent, suggested a research study on the
subject be developed, and support was
promised by the new APPA President-
Elect Dorsey Jacobs, We proveded that
research study to the APPA Board of [4-
rectors in Jaunuary 1988, where il was
approved for funding.

A historic occasson book place on May
I, |98, Twenty-four APPA institutions
and six national associations met as an
advisory committee to oar Operatibons
Committee, with the specific purpose of
developing cusiodial staffing guidelines.
Our purpose was o amswer those ques-
fioms concerning stafl sizing.

Theat initial meeting was not just a rub-
ber stamp of the Operations Committee’s
proposal, Long, hard, and sometimes
heated discussions took place. The Advi-
sory Commitiee's willingness 1o agree 1o
repsonable concessions and equal trade-
offs resulted in not 3 watered-down direc-
tion, but & powerful statement.

The concept of service levels was ap-
proved, 1 was agreed those levels would
vary, depending upon the types of areas 1o
be serviced and the degree of effort ex-
pended, Two goals recerved unanimous
voles:

I. An APPA recommended standard
wisild be developed.

2, Campus customers would be provided
with expectations against which they may
MEASURE SEFVICE,

Druring the next few months, our Ciper-
atbons Commitiee will be quantifying the
deliberations of the Advisory Committes,
We will be putting those discusssons, di-
rections, and goals into o quantified For-
mat which may be developed into a data
base

Mow 15 the time for involvement. Do
you have responsibilities which include
the custodial cure of offices, laboratories,
classrooms, clinics, hospitals, or the like?
IF your reply 15 affirmative, get invobved.
Join us on the cutting edge of the industry.
Help the effort through participation in
the development of our data base. The
larger the numbser of institutions involhved,
the more accurate our data base and anal-
ysis will be.

I order to become 3 participating insti-
iution in this study, vou need only contact
a member of the Operations Committes
by phone or letter. Robert A Getz, Asso-
ciate Director of Physscal Plant, Univer-
sity aof Illimois at Chicago, Physical Piant
M/ C 270), PO, Box 4348, Chicago, IL
BO6ED; 3112 /9946-2837. Jack Dudley, Dk-
recior of Facilities Management, Llniver-
sity of Wisconsin-Parkside, Box MNumber
2000, Kemosha, W1 53041, 414/553-
2001, John Kirk Campbell, Assistant Di-
recior of Physical Plant, University of
Minnesata, 307 Shops Building, 319 | 5th
Avenue 5 E.. Minneapalis, MM 55455,
6126249855, Your supporl 5 required
1o ensure & sucoessful conclusion to this
rescarch study.

CUSTOMMAL STAFFING GUIDELINES

TYPES OF AREAS

LEVEL OF ]
FEALTH | PHTSCAL
SERVICE MOBPITAL | spmince | LABORATORY | CLASSROOM | OFFICE | poie,mo
|
!
a |
arn
PECOMWERDED
STl AGA N

3

4

5
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In_side APPA

APPA Member Coauthors
Article on Planning

APPA member Jon H. Larson, dean of
institutional services at Frederick Com-
munity College in Frederick, Maryland,
cowrote an aricle on higher education
plainning perspectives published in the
sumemer 1988 Base of CUPA Jowrnal,
“Higher Education Planning Perspec-
tives: An Historical Overview, the Admin-
istrators’ Perspectives, and the Yiew from
Two-Year Colleges™ highlights findings
froem the initizl phases of the Institutional
Planning Project. The project is a three-
year study of campus-wide plamning initi-
ated in Movember 1985 by the Mational
Center For Postsecondary Governance
and Fimance, a federally funded research
corsartium headquartered at the Liniver-
ity of Marvland /College Park

The Imnstitutional Planning Propect ad-
dresses the meed lor planning guidelines
and recommendations based on informa-
tion about conditions and constraints af-
fecting planning in institutions of higher
education. Information is being gathered
throwgh a Literature review, a survey of
administrators’ planning attiludes and
perceptions, and detailed case studies of
campus - planning activities and experi-
EnCEs,

The article presenis & briel review and
analysis of higher education planning ef-
forts, selected Andings from tao empirical
studies, and preliminary conclusions and
implications concerning the consistency of
current planning approaches with the ac-
tual perspectives and behaviors of campus
sialT,

The two siudies showed the project sur-
vey of planning atlitudes of adminis-
trators in 236 colleges and umiversities
and a pilot study of the fit between com-
munity college division heads' planning
perspectives amd the assumplions wnder]y-
ing strategic planning.

Historic Preservation
Awards Presented

Twenty-cight historic preservation
awards, sponsored by the Advisory Coun-
cil on Historic Preservation and the De-
partment of Interior, were presented on
Movember 18 in Washingion, DnC. Ten
President’s Hestoric Preservation Awards
for excellence in privately-funded historic
preservation were given by President Rea-

gan; cighteen Mational Histonic Preserva-
tion Awards in lederally-assisted pres-
ervation were presented by ACHP
chairman John EW. Rogers.

The two-part awards program hopors
historic preservation accomplishments
since passage of the Mational Historic
Preservation Act of 1966 (MHPA) The
winners have demonstrated the enormaosus
range of preservation accomplishments
since WHPA established the nation's first
comprehensive, government-wide policy
10 support histons preservation.

Award categories include adaptive re-
use of historic buildings, corporate-spon-
sored preservation, urban planning, re-
habilitation of public buildings,
archeology, and continuous use of historic
propertics. Ciher categories are mantime,
rural, bridge preservation, and innovative
programs,

T be eligible for consideration, a
project or program must have resulied in
the preservation of 2 speciflic historic
property that is listed in, or eligible for,
the Mational Fegister of Histonic Places;
preservation musi have been completed
within the past ten vears, and the building
must currently exist of be in wse. For mare
information, contzct the Advisory Coun-
cil on Historie Preservation, 1100 Penn-
sylvanin Avenue, N'W, Suite B09, Wash-
ington, DO 20004, 203 M TRE-0303,

New Book Advises
Engineering Students to
Study Liberal Arts

Unfinished Design: The Humanities
and Social Sciences in Undergraduate
Engineering Education, publshed in Au-
gust by the Assocmtion of American Col-
leges, recommends that engineering stu-
dents include o well<onceived program of
humanities and social sciences (H&SS)
courses in their undergradunte sludies.
The book presents results of a survey on
H&SS course work at 280 institutions
with accredited engineening programs

The survey reveals that “although a
beoad foundation in the libersl arts 5 es-
sential for engineering students, no group
of undergraduates seems less likely to en-
counder liberal arts disciphines.” The find-
ings indicate thal mone exiensive, compre-
hensive, and detailed HESS requirements
are necded at the Accreditation Board for
Engineering and Technology and pro-
gram levels.

Linifimished Desigen may be obtained
from Publications Desk, AAC, 1818 R
Sireel, NW, Washingion, DC 20009
Cost is 59 all orders must be prepaid.

CUPA Publishes Higher
Education Job Listing

For facilities managers interested in
psting a pob opening or inding a new
position, The Insider is 8 new avenue of
Opportunity.

The Insider is a biweekly publication of
bath pesitions wanted and help wanted
advertisements of nonfaculty, adminis-
trative, professional, and technical posi-
tions in higher education.

The fnxider's circulation of 63,000 con-
sists of such professiomal associations as
AACRAD, NAWDAC, AAAA, and
NACUBD. The magazine is produced by
Professional Metworking, a subsidiary of
the College and University Personnel
Association, and is cosponsored by APPA
and other associations.

For advertising or subscription informa-
tion, please contacl Joan Knoerdel al
RO/ 444-Te0; in the Washingion aren
call 251-5356, or write o PO, Box 6095,
Rockville, MD 20850

{5 power inshilulion experTencing majior
personnel changes or undertaking special
activities? If so, please send them o us
Jor possible inclusion in the newsletter.
Send all items to Stephanie Gretchen,
Newsletter Editor, 1446 Duke Streel, Al-
exandria, VA 22314=-3492; TO3/684=T 446,
FAX 703/548-2772.

APPA Update appears in each isue
o Facilivies Marager and leatures
news Trom the Asseciation of Physi-
catl Plant Admimistrators of Univer-
sities and Colleges. APPA is an in-
termational association, founded in
1914, whase purpose 15 10 promole
excellence in the sdministration,
care, operation, planning, and devel-
opment of higher education facili-
tics. APPA Update s compiled and
edited by Stephanie Grefelen
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APPA T6th Annual Meeling

A unique blend of programeming lor lacifities manage-
ment prodeassanals focwsing on critical lasses in
higher education, fechnicel papess amd keynole
wlifressea. hone than 130 compuanbes exbibit theis
products anil sepvices ab the show. Program abs
{natures the Awernds for Excellence, Meriiorbous
Service Award and alber bighlights of the association's

edfots,

july 16-18  Bally’s Hotel  Reng, Meada

APPA Executive Development Institute

M programs for senbar facilities managers tat provids
thee akills mpgessery Lo play an eflective robe in faci il bes
related imstitutiongl palloymebing, financial manage-
mitnd, eni stralBgic plenming amd Lo aesine a moe
productive, sseviorlened Bctlities suppor

OPEAMIEETIT.

April 814 University ol Motre Danee
Sauth Bend, Indisna

APPA Institule for Facilities Managemeni

Thres track regular program with special small collog
sictlon coverl ng basic physical plin! management
teauies through contemparany Bsues ficing loday's
managers, Each imstitule aleo fealures special programs
which cover a specific area of facilities management
im depth

lanigery 15200 Austin, Texas
Pegsannel Managemeni
Lapi {al Progect |'!.|'|||.||:: afid Lonsirection

Lol 20-25  Haltimor, Marvland
Bpocial Programs:
Maisemance: Managemend
Munagement al Medical Ressach. and Health
Sciemce [nstibutlons
lanaary 7=-12, 1990 T e, A6
Management of Resadence Halls
To Be Announced

Capilal Renewal Deferred Mainlenance
Workshops

Tio presserve (e Back|Hbes of kigher education iz a

primnary ohjective of facilities managemend. This
program focuses on the size of the problom amd the
need for teamwork to solve if. Examine issoes af sudit
evaluations, funding altemalives, sirategies fm
developing and implementing & CROM plan, review
FASHGASH finamcisl concepls

Late AprilEarly May—3 workshop olferings—
Washington, [ Central West Coast

Custodial Siaffing and Standards Seminar

| hiver b |||".'--i||p;.Ll.-i|||'|'|||'-: [ ciislodial and
Buiilding maintenance that will enable you to judge
how tich manpower i necessary and how o coordi-
mide scheduling. Also, learn technigues to motivale
stafl members and imprave performance sandands

Febuary 21-22  Town and Coantry Holel
San [isgn, California

Cosponsored Educational
Programs:

Hazardous Waste Management

[Cosponsared with NACUBO)

Focus vn masagement of cosl-elleclive programs o
comply with povernmental rgulations. Examine
insurance, liakilily exposane, consultan! selectinn ansd
sy athier foplce

[amuary 12-13  Angheim, Caliornia
March 23-24  Kansss City, MO

Historic Preservation Workshop

(In I.'u:[-'-."u.':|r||| with the University of i irginio)
Focus on specific issues like linancing options
involved i historic preservation and restoration
work on campus, Workshop sessions cover
masoney conservation, materials testing |'-=i:l'
.|I'|.|§'.~\.i-. amd oliher 1e |=.I'il|I||"\.

Fibeusre 2325 Unaversity of Virgimia
Chashottomvilbe, Vieginia

m Far mose inlormation en [Bese APPA [eTErams, |-I|-.1;-:-'~ comlac! the APPA Education
Leparimend, 1446 Duke Streel. Alevandrsa, ¥Vingink 22314; 703 684-1445
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Membership

Niew Tnatitudiona! Wembers

Chippews Valley Technicsl Collegs,
6B West Clairemont, Eau Claire,
W 54701; 715/8313-6207, Represcn-
fmuve: A, Jack Wilfong, Facilinies
marsager

Shulmemah School of the Bibde, 1415
ME Clisan Suresi, Porilamsd, OR
a7 IAFI350337, Keprescn-
tative: Bob Lews, direcior of physi-
cal plas

Happuhannoch Community Cadlege,
Houte 33, Pk Box 2B7, Glenns, Wi
23149, B4 F7T5R-5314. Reprosen-
tative: Dewak] G, Blankenship, dean
al Nrarcial and admanistraline ser-
VIEER

Santa Momicn Community Callege,
19000 Pign Boulevand, Sants Monica,
A BE05; 2134519228, Ropre-
sontative: Peler A. Hansen, facilities
sorvices admaniskraion,

Usiversity of Pertland, 5000 Morih
Willametle Boulevard, Portland, OR
7208, 03 28)-1MK. Represen-
tative: Eugene M. Trapp, director,
physical planl.

Mew lastltwsional
Represeniatives

Aiguinas College, Grand Rapids, M-
. Gregory (rordon, director of main-
Lonance.

Albrighn College, Reading, PA; Ed-
ward B. Holtzman, director of phiysi-

cal plant

Barnard Callege. SNew York, NY
[rew wmn Hook. direcion, physical
plani

Bergen Commumity College, Ps-
ramus. M- David T. Braddish, coec-
wiive assesland o ihe president.

Catholic University, Washingtan,
B Howesrd J. Lewn, dizecior af
planning and constrection

Cancordia Theological Seminary,
Fort Wayne, 1N: Gaylor L. Flaber.

CUNY CGraduale School, New
Work, MY Low Veochl, director of
facilitics

Dickinson Callepe. Carfile, PA: Dom
Samosiclana, dirsctor of physical
pilent

Grevwge Broen College of Applied
Arm and Techeslogy, Toronto, On-
wario, Caneda: Jamees (rbam, orec-
tor, physical resosurces.

Hutchinson Commumity College,
Huichiraon, KS: Gene Allion, direc-
tar of plant facilises

Ilinoiz State Universidy, Mormal,
IL: Jamses I} Demmresi, direcior of
physical facilivies

Ilmmaculata College, Immeculata,
P Sister Pauls Marie, treasuser.

Jersey City Stale College, Jemey
Ciay, M Lewis Brower, director of
fucilfbes

Lehigh Umiversity, Bethlehem, PA
Gary A, Falasks, duorector of physecal

plant,

Muhlenberg College, Allemtown,

P Sicheed H. Brewer, derector of
plang operatiors

Mortheasrern Nllmais Liniversiny,
Chicags, 11L: Joseph P Kish, dircc-
1o, physszal Fecilitics

Peralia Communsly College D,
Crakland, CA: drtbur E. Svkes, di-
recior ol physical pland.

Phillipe Uliversity, Ensl, OK: Wik
fam T, Mleyer, director of physical
Pl

Puost College, Waterbury, CT: Jnmes
R, Hoaix 5. dircclor of buildings
and prownds

Sam Diego State University, Sam
Diega, CA: Charkes A Sippial, direc-
tor of phvsical plant

School of Hygiene and Pablic
Health, Rohns Hopkins Lindversity,
Baltimore, MID: Michasl inchan,
direcior of facility mansgemeni.

Sowthern Baplst Seme
nary, Louwisville, KY: Michael
Heesspiagn 1L director of (eolities
maragcmaonk

Springliekd College, Springflield,
blA: Stepleen . LaFever, direcior,
phyiscal plant

Sevens [nstitute of Technology, Ho-
haken, M) Kiomars Sorosshyar, di-
rector of phasical plant.

Tezas AEM Usversity fGakvesion,
Cialvestan, TX Tommy Thurmamn, i-
recend o plyacal plant

Limiversity of Montasa, Missowla,
MT: Hugh A. Jease, director, facili-
1es SEFVICES

Uniiversity of Paenos Rion, Sas Juan,
PR: Carlos K. Bodrigees, direcior of
buildings and grousds.

Lintversify of Waskangton, Seaitle,
Wh: Jermldine McCray, diresion,
physscal plami

Uimaversity of West Flocida, Ponis-
cola, FL: Samuel Earl Sawith, dirce-
Lo, physecal plant.

Washington University School of
Medicine, S5 Lowms, MO: Dy, Paual
I Hipps, direcios of physical plas.

Wheaton College, Wheaton, 1L
Bruce Kasiclic ord Jim Jodeson, di-
rechbars of physscal plami

Niw Arsowimle Membery

Aamerican University, Washingian,
D Haarsevelt Dulley, Dan YVershy,

Hayior Umiversity, Waoo, TX: Doa-
ald Hulsbarid.

Clemsan Lineversity, Clenmon, S0
Adrignneg (2, Halfacre.

Colorado School of Mises, Golden,
CLY, Wobert A, ViacPherson

CUNY /Brookiyn Callege, Mew
Yark, MY Rose C. Erwin,

Eastern Michigan Liniversity, ¥ pai
lanti, M1 Raberi Thsosk.

Essex Communify Collegs, Balli-
miare, WX Alonzo Grover,

Florida State Limiversiy, Tallahns-
see, FL: Sin Griffith.

Crallauder Umiversity, Washington,
DO Mark Adams.

Harvard University, Cambridge,
Bl Hareld A, Hawke.

Lamar Liniversity, Beaamont, TX:
Wil Cotlon, Staskey C. Cromartie,

MlcMaster University, Hamilion,
Omtario, Cenada- B.HL Crook.

Mew York University Medical Cen-
ter, ™ew York, ™Y Ravmond Her-

Morthern Arcona University, Flag-
stall, AL Mark Flvnn,

Prince Geonges Community Callope,
Largo, MDD Frederick E. Munley.

Ruipers Lmversaly /Camdon Cam-
pus, Camden, ™I Mardin M. Raog-
e

San Josc Saate Lniversity, San Jose,
A Reubes Sarkissian.

Sanla Monica Community Colloge.
Santa Maonica, CA: LeBoy M. Hall.

Sshonl of Hygeeow & Peblse Healib.
Fabns Hopkens Linaversity, Balti-
mrore., MY Siephes Howand,

Southern Alberta Insitude of Tech-
mology, Talgary, Alberia,
Corads:LE. Huichisen,

Sullolk Courty Community College,
Selden, WY: Richard Glasheem,
Harry E Mnribews,

SLNY /Bufalo, Baffalo, MY Louls
J. Schmist.

The Citadel, Charleston, SC: Mi-
chael [0, iroshn.

Limson Theological Seminary, Mew
York, MY Peie Slivensky.

Umiversity of ArkansasFayetievilie,
Fayeneville, AR: Robert Washissrn

Umiversity of Californis /San Fram-
ciwco, San Francisco, CA: Diane
Miclere, (g (thana,

Ulmiversity of Clesnnabi, Cinsunnsli,
(PH, Tomy Ralzano, Everedl
Wulveriom,

Uiniversity of Missour/Eansas Cily,
Kamsas Oy, MO: Wade Elshire,

University of Momtana, Missoala,
WIT- Kevin Krehshach, Bill (ueen

University of Mew Mexica, Al
bugquergue, MM: Lawresce l.
Schuscter, Willism [ Tryens.

Umiversiiy of Merihern Colorado,
Gireeley, CO¢ ™Norman [0, |suresce.

Lindversity of Tennessee” K noovilke,
Enoxville, T™: Lea K. Pedipn.

Umiversity of Texas Health Science
Cienter/ Housaon, Houston, TX: Jobe
Slichalec.

Umiversity of ‘Washingron, Seantle,
‘WA John Chapmas, Johs A, Hsne

Umiversity of Wisconsin/ Madisom,
Mladizon, W1- Phillip HL Abchaiski

University of Wyoming., Laramie,

W Stanley I Hobbs

Virginia Polytechnic Institute &
State University, Blacksburg, WA;
Iamses V. MieCoy,

Wright State Lindversity, Dayiom,
(¥ Larry J. Perdee.
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Membership

New Affilimte Wembern

Pletropalitan Board of Education,
Mashwille, TH: Bermard K. Locklear,
irecior. oporalions amd mainie
nanee

MNPWC Pensacola, Pemsacola, Fl:
drthor B Shaw, commanding offi-
oer,

US Department of Commerce,
Wazhingron, [ Marry E. Bradiey
Jrs director, office of federal prop-
oriy Programs

New Affiliate Nepresembarives
City af San Diega, San Diegn, CA:
Larry King, deputy director

Kent Desver Country Day Schonl,

Englewond, C0r Rebin K. Elisha,
director, buildings snd grousds

Tenmesaee Department of Creneral
Services. NMmshville Th: WE Ad-
ame, darectar

The Bolles School. Jecksonville, FIL
Charbes €. Swearlngen, direcior,
phiysical plant and suppon service.

New Subscribimg Aembers

amvinger-Wyrd, i, SHH) MNatoeil
larnpike, Lowisville, KY #0214;
M2/ LANT, Representative: H
Daavas Byrd, vice president

Provedes camnis plannisg, [aolity
programméng, architectural deugn,
CORUIPSCINY Faageines|

CWENL Ine., 1101 Gresafhiell Ave-
nue, Pishiergh, PA | 5217, 412/
221-30040, Hepresenlative: W,
Thaenas Boercllis

A landscape archilesture amd
mamning firm speciakinng m campus

Sdorgan Building Yisintcsance, | 120
Allen Saresi, Belvidere. [ &1008;
15/ 54T-5858 Representative
Thomes B. Morgan, president.

Cleaning consultants with more
than iwenty years experience (n ke
commercaal, imdusarial, and instiu-
tiomal cleaning field

New Sabvceibiag Repreieatarives

Fireprag e, Wellesley Hills, MA-
Michael [Mmascio. wnice aasociale

Hallyard, In. 51, Joseph, MO- Wil
liam H., Vaughs, viéo presadent.

Eenall Manulscivring Company,
Chaga, 1L Eoberi O, Kolby, re-

promal sales manager

Muodeco Security Locks, Inc., Salem,
Wi Sharom Doybe, marketing de-

Prosoco, Inc., Konsas City, KS:
Mancy Liirsu, director, marketing
O LI ML S

Somthern Eleciric Imernational, Al-

l=nis, GA: D, Richard E. Wsibisen,
general manager, marketng sales.

Uinsson, Charlone, SNC: WoH, Sar-
lan, Sirector of markoling

Mipme Changes

Siale Board for Higher Education s
now Minrylend Higher Edwcation
Commission (MHEC), Anmapalis,
MDD

Sun Environmenial, Inc. is now
EMSE Operations, Cantee, OH.

plasming

prrment

@ Resource Bank

Software

ASEAM 21, A Simplified Energy
Analysis Method 5 a revision of the
ASEAM-2 energy analysis program For
buildings at educational institutions. This
latest version allows the user to conduct
bath residential and commercial building
cnergy research studies and to demon-
sirate how energy strategics save Mancy.
It features quick input of key values, 3-D
graphic ploiting of output valwes, and on-
soreen system and plant diagrams. The
program comes with life-cycle cost (LCC)
calculation disks, weather data disks for
dfi United States continental weather
sites, source code disks for all executable
fibes, and a comprehensive user's manual,
Coest s $123. Contact: Amercan Consult-
ing Engineers Council Research & Man-
agemnent Foundation, 1015 15th Street,
NW, Suite 802, Washingron, DC 20005,
2027 347-T474,

AutoCAD AEC Mechanical adapts
AutoCAD to the needs of mechanical en-
gineers who design building systems, 1
allows engineers to create complete kay-
outs for plumbing, HYAC, and fire pro-
tection systems. For use with AumoCAD
version 1.5 or later. Contact: Autodesk,
Ine., 2320 Maninzhip Way, Sausalito, CA
94965, B00/445-541 5, 415/332-2344,

AwtoCALD Applications Catalog, the
latest edition of Autedesk’s popular guide
to third-party application development
wis recently published. Products covering
application categories such =8 architec-
tural engineening and construction, civil
and chemical engineering, computer-
mided manufacturing, and deskiop pub-
lishing are included. Contact: Autodesk,
Inc., 2320 Marninship Way, Sausalito, CA
D4565; 800/ 445-341 5, 415/332-2344,

Training

The summer 1988 edition of Landscape
Crrarieriy, a catalog of trining videos, is
available. Subjects offered include turf
management, landscaping, how to prevent
ofrthe-job back injuries, working with pes-
ticides, customer relations, and more,
Contact: Idea Bank, PO. Box 23994
Tempe, AZ 85282: 800,/621-1136; in Ark-
zona, 602 /829-1233,

Custodial Tele-Training videos cover
basic, school, medical, and industrial
housekeeping. In addition, grounds-
keeping. supervisory, boler room, and as-
bestos awareiess (raining vedeos are avail-
able. Tapes may be purchased in a series
or individually and may be previewed for
ten days at no charge. Contact: AMS Dis-

tributors, Inc, PO, Box 457, Roswell,
GA 10077: B00/424-1464, 404 /442.
1645,

The MNational Safety Councils Auwdio
Visual Materials Caralog contains films,
videos, slides, and multimedia programs
addressing safety as it relates to these ar-
cas: agricubiure, aloohol and drugs, con-
struction, crime and fire prevention, elec-
tricity, hazardous matenals, hospital and
health care, laboratories, lifting, motar ve-
hicles, water, and more. Programs on gen-
eral salety and accident preventson, home
salety, communicalion, ergonomics, phys-
ical fitness, and management and supervis
sor training are also available, Contact;
Mational Safety Council, 444 North
Michigan Avenue, Chicaga, 1L 60611
BDO/621-T619; in Ilindcs, 312/527-4300,
B30 am. to 445 pm., Ceniral time,
weckdays,

Association Training and Consulting,
an educational service of TESCORP Inc.
is offering Achieve Peak Productivity by
fmproving Your Personal Power, a 12-
videotape serics with home study work-
book, lesson plans, and meeting leader’s
guide, designed to provide managers and

[conr. ow p, ]
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Job Corner

Job Corner Deadlines

Job Corner classified advertisements
cost 530 per column inch; display ads cost
525 per column inch. There is a two-inch
mimimum charge on all ads and no agency
discounis are available.

Upcoming Job Corner deadlines are
February 10 for the March ssue, Febm-
ary 24 for April, and April 10 for May.
Closing deadlines for job announcerments
are posted at the request of each institu-
tion. In some cases, deadlines may be ex-
tended by an institution. APPA encour-
ages all individuals interested in a position
1o inquire at the institution regarding its
closingfiling date.

Send all ads, typed and double-spaced,
with an official purchase onder 1o Diana
Tringali, Job Corner Advertising, APPA,
L4446 Duke Street, Alexandria, VA
22314-2492. Or send your ad wia FAX
machine, 703/5349-2772. Call 703 /684-
L4446 for more information.

Plant Engineer. Superintendent of Con-
struction and Muainienance Departments.
Feports to the associate director for buibd-
s and grounds. Cwerall management of
maintenance, repair and renovation of
200 campuas [acilities. Experience con-
ducting engineering/facility studics and
preparing comprehensive writlen reparts.
Ability to develop budget requirements
and manage resources. Graduation froma
four-year college or university with a ma-
por in mechanical, electrical, or civil engi-
neering and four yvears of expericnce in
building construction, mechanical instal-
lation, or physical plant maintenance
work., Salary 535 484-555224. Starting
salary commensuraie with educaton and
cxperience. Comprehensive benefits
packape. Excelleni work environment
with rewarding and challenging woek. For
an application contact UUNC Employ-
ment, CBF 1040, 111 Pettigrew
Hall,Chapel Hill, NC 27599-1040,(919)
D61-2991. Egqual Opporiunity/Affirma-
tive Action Employer,

SUPERINTENDEMT
PLANT MAINTEMAMNCE

Olakland Unsversity is seeking a Supedintendent of Planm Maintenance for the De-
partment of Campars Facilities & Operations. This person will direct the skilled
trades personnel in the aperation and maintenance of all campus struciural, me
chanécal, electrical, and HVAC systems. CHUALIFICATIONS: A bachelor's degree in
engineening (preferably BSME) or an equivalent combimation of education and
experience; minemum of five years experience in maintaining Large building sys-
terms, wtility nebworks, supervising skifled trades, operation of automated work
order system; knowledge of HVAC syslens, prevenlive manlenancn  program-
g, and fiscal |.'I|.l|i|1i|'ls'|'ll.'\'|:ll'llﬂ:ll. I'.ﬂmprrhrn:dw‘ ermes pﬂ-ri;aﬁl: and a 5.i|.1|r!,- 1
the upper §30s. APPLICATION DEADLINE: January 20, 1989, Send letter of appli-
catimn, resurme, selary hastory, and at least three professional references to; Oakdand
Liniversity, Employment and Stafl Development Oifice, 140 Morth Foundation
Hall, Rochester, M1 48309-4401. An affiemadiee action, eqgual opporiuntly employer,

SUPERVISOR
CENTRAL HEATING PLANT AND CONSTRUCTION

Crakland University s seeking a Heating Plant Supervisor and Field Engineer 1o
manage its central heating facility and HTHW distabution network, Individual will
supervise bodler operator staff of central heating plant while maintaining cost con-
trols and efficient operation of the plant. individual will also supervise campus
conatruction waork 1o ensure specification compliance, uie of peoper matenals and
meethinds, workmanship, etc. QUALIFICATIONS: A bachelors degree in engineer-
ing {preferably BSME) or an equivalent combination of education and experience in
besler operation, supervision of skilled trades, HVAC systems, and comtruction
management principles. Comprehensive benefits package and a salary i the mad
510s, APPLICATICHM DEADMIME: jJanuary 20, 1989. Send letier of application,
resume, salary history, and at least three professional references to: Oakland Uni-
versity, Employment and Stafi Development Office, 140 North Foundation Hall,
Rochester, MI $8309-4401. An affirmative action/equal opportunity employer,

Associate Director of Facilities. Under
the peneral direction of the director of
facilities. the associate director of [acil-
ties will be responsitde for the overall ad-
ministration of capital projects. Respon-
sibilities will also include the conceptual
developmeni of preliminary program re-
ports )/ plans for construction projects and
preparation of background matenalks for
the prescntation of proposals for projects.
The associate director will assist the direc-
tor in identifving, planning. and schedul-
ing routine and major capital projects.
The associate director will perform other
duties as may be assigned by the director
of facilities Position available as soon as
possible. Salary range 533,743-847.245
Reguires a bachelor’s degree in an archi-

feanr. qi o, i)

Manager of Architectural

and Engineering Services

The University of Texas at
Austin

Aequires a bachelor's degrea in
architecture or anginesring phus ten
years experience in fecdities de-
sign, construction, and mainie-
nance with two years of expanence
superviging such work, preferably
in a university environment. Musi
be loensed by the Texas State
Board of FRegistration for Profes-
sional Engineers or Architects, or
eligible fof registration. Preler &
masber's degres in relaled srea of
specidlization and expargnte with
CAD sysarms.

Thiss position manages a section
of AT empkyeas consisting of ar-
chitects, angimars, drafting techni-
cians, construction inspeciors,
contract sdrminigtrators, and ad-
minisirative siall. The saction is
currgnlly handling an annual wal-
urne af 58 milion in alterations, nen-
ovalions, and maintenance
projects. The seclion s equipped
with a CAD system.

annual salary 538,124 or more
dapaincling upan qualifications, Ex-
celgnt fringe banafits. Submit re-
surmd by January 31, 1989 to;

John Rishling
Physical Plant Division
PO Drawer 7580
BAustin, TX TET13
An Equal Opportunityjafirmative
Action Employer
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EQUIPMENT SUPERVISOR

Yale University seeks qualified individual for the pesition of Equipment Supervisos,
This indlividual will coordinate and supervise provision of services im the equipment
trade, supply cost estimates, develop work schedules, and establish daily assign-
ments and priorties as well as administer the management funion agreemend
Candidates must be technical ftrade school graduates with five years equipmen
maintenanoe experience, bwo to three of those years in a supervisary capacifty of
{-ql.ri\'al.r_'nl: mini'ns and ﬂp-;'nmrr

SUPERVISOR SHEETMETAL/ROOFING

Provide for maintenance and repair of general metal work and repair of all types of
busilding roofs, Analyze job requirements, determine work methods, procedures,
and quality of equipment and materials o be used: and interpret bullding specifica-
tlons, as well i adminkster the management,/unkon agreement. Candidates must be
technbcal ftrade school graduates with five years work experience in the sheetmetal /
roofing trades, two o theee of those years in the capacity of assistant foreman or
master mechanic or equivalent raining and experience.

Liberal fringe benefits program includes 1 momth vacation, 13 holiday /frecess days,
comprehensive group health and life insurance, pension plan, and tuition assistance.

Send resume and salary expectations to: FA. Mack, Yale University Depariment
of Human Resources, 155 Whitney Avenue, PO, Box 1404, Yale Station, Mew
Hawven, CT M520.

Yale Universrty &5 an affireaiive acifon, equal opporfanity enmplover.

Texas A&l University
Director of Physical Plant

Toxas A8 University imvites appications for the position of Director of Physi-
cad Plant. Tha diractor reports to the compiroller and is responsible for maintain-
mg and senncing the physical plant of an urban campus of 5,500 students. The
university consists of 250 acres and 48 major buildings on the main campus and
1,400 acres of agricultural lands, The director manasges o 3.8 milion budget
and a staff of approximately 120. Areas of responsdility include machamcal,
edactrical, wiilties, custodial, grownds, motor pool, structural, and snergy man-
BpEmant.

Mewmum reqguiremeants include 8 bachelor's degree and five years physical
plant expariance in an upper l|vel managament position at an educational institu-
tion, Candidates with other comparable expanance may be considerad.

The indwidual selected for this poaition must demonstrate detailed knowledga
al the following: skilled trade practices and technigues, HVAC and witility sys-
1erms operatons and maimenance, occupational safety and heahh prectices,
building and construction standards, personnal, and budget management prac-
BeEs.

The successhul apphicant must demanstrate expenence in the development
and administration of management practices in 8 physical plant emironment.
Furthar, the applicant must show proven leadership capabilities and possess the
ability 1o develop detailed plans, to communicate these eflectively 1o the siall
and to encourage attituces which contribute 1o the educational mission of the
unvarsity, Applicants should submil documentation of the achisvaments wihich
damonstrate thess charactenstcs,

Applications should be submetted by January 30, 1989, and include & re-
suma, three letters of reference, and additional supporting materisls. Salary
competitive, Send to:

Mir. Robert Hormzby
Director of Parsonnel
Texas Al University
Campus Box 107
Kingsville, TX TB363
Texas ARl University is an affirmative Sclion, sousl oppoviunily smployer, and
applications from mnodties and wamen are encowaged.

ASS0CIATE DIRECTOR
PHYSICAL PLANT
DEPARTMENT

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

LUTMB employs over 8,000 people,
oecupies 70 major buildings on &4
acres of land, and is located on Gal-
veston lsland, approximately 40
miles from Houston on the Texas
Ciulf Coast, UTME is a major health
science center consisting of four
schools, seven hospitals and bwo pe-
search institutes.

UTME nffers a wide variety of ben-
eht plans that not only makes UTWB
a great place o work, but also en-
hances your compensation package.

If interested and qualified please
identify ad #3156 in cover letter oui-
lining your skills. Send with a resume
and salary history by February 1,
1989 to the address below:
Diepartment of Human Resources

The University of Texas Medical
Branch
Box 146, UTMB Substation 1
Calveston, Texas 77550,

LUTME 15 AN EQUAL OPPORTLU-
MITY M/F/H VW AFFIRMATIVE AC-
TION EMPLOYER. LITMB HIRES
ONLY INDIVIDUALS ALITHO-
RIZED T WORK IN THE UNITED
STATES.
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tectural discipline, plus a minimum of teo
years experience in architectural design
invodving a working knowledge of struc-
tural and mechanical sysiems. Profes-
sional architectiural registration requined.
Supervisary level experience within the
facilitbes management division of & multi-
building complex B desirable, Send re-
sume and supportive materials by Janue-
ary 36, 1989 10 Lawrence J. Reader, Yice
Pressdent, Administration and Finance,
Bole Adminstration Building, Glasbaro
State College, Glassbore, NJ OBDZE,
Crlssbero Stare college ix an Afirmative
Actionf/Equal Opporiunity Employer.
Applications from women, minoriries,
and the handicapped are encouraged.

Associate Director for Custodial Main-
tenamee. Murray State Universaty, Physi-
¢l Plant Department, i secking candi-
dates for the position of associate director
for custodial maintenance. This position
reporis to the director of physical plant.

The primary responsibilities are o man-
ape the overall operatsional, financial, and
personnel activities of the custodial main-
tenance section. Responsible for the activ-
ities of three supervisory staff employees
and 51 support stafl employees. Mind-
mum qualifications include five years of
related supervisory expesience and a lour-
year college degree with appropriale
courses of study or equivalent combina-
tion of experience and education. Ability
i communicate orally and in writing with
all levels of university personnel. student
groups, and individuals, Ability 1o act in-
dependently with Iitthe direction. Must be
larmiliar with current asbesios and hazard-
ous materials fwaste regulations and Haz-
ard Communication Standard.
Applicantswith experience in 4 university
environment will be given preference. Sal-
ary i competitive based on edocation and
experience. Closing date for applicanons
is January 25, 1989, Send letter of appli-
cation, resume, mirimuam salary requine-
ment, and three professional references
to: Directior, Physical Plant Department,

Murray Siale University, Muormay, KY
40071-3302. Ar Equal Opportunity Em-
piayer (M/F]

Position Wanted

Director of Physical Plant in 2 medium
to large university. Candidate offers ex-
tensive knowledge, experience, and train-
ing in the area of facilities management
including persanmel services, budper and
AcCOUNiing, mainienance management,
operatins management and planming, de-
sign and construction. Candidate offers
I8 years professional endeavor and
achievernent with 14 yvears in an educa.
tional environment, eight years at the um-
versily bevel. Inferested parties are to call
612 /481-9147,

PINPOINT
LEAKS WITH
COMPUTERIZED
PRECISION!

Using real-tame corrdation, Hexh can boie
even the smuallest kesks in any of these buried sysems
L] GAS L] STEAM
L WATER || AIR
For immediate service, appointment scheduling or additional information, contact
ol Perry, Hesth Consulttants Incorporated, 100 Tosca Drive, PO Box (5200
[epl. apea, Stoughton, MA 02072- 1590 (617) 344- 1400

An organdeation with olfices acrnas the United Saoes and Canada
Heath Comsnitangs has over 50 years of soccessful expereice i keik detation

r HEATH
T sSLILTAN TS

Coming Events

AFFA Events

Caonfact the AFFPA Edweariomall Programs
Department af 704684 L4486,

Fab 21-22 Catodin] Staffing and Siasdsrds.
San Diego, CA.

Feb 22 Suceslully Workisg with People.
Video conleremce.

Fab, 2004 Hisiorke Places s Unlaarias A

Thomas Jeferson's Acsdemacal Villspe, Liniver-

sty of Wirgenia, Charotresille, VA, Coaponsored
by the University ol Yirgima, Asseciation for the
Prezervation of Yirginla Antige s, amd Asosis-
thom For Preservation Technology,

Mar JLM Harardos Wasie
Kansas City, MO, Cosporsored by MNACLIR

Ape. B 14 _APPA Fxocutive Developmend In-
stitmie for Facllities Mamagers. Liniversity of Mo
tre Dame. South Bend, 1™

Jul, Te-r9—APPA Ttk Ansual Meeting,
Rena, WY,

Awg, A28 APPA Instinute Tor Facilities
Vianapemenl. Haltimore, MID

Cther Events

Feb, X8-Muoar. J—oth Annual Energy Tochsol-
oy Conference (ET W9 ek Shoreham Haotel,
Washingion, DC. Comact: Cynthia Waliers,
Ciovernment Instiutes, Ino., 966 Hungerfond
Drive, #24, Rockville, MID JORS0; 301 /25%1-
LT
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Resource Bank

Resource Bank conr from a7l

their staffs with skills 10 improve commu-
nication, solve problems, and create prof-
itable opportunities. Cost is $493 per sel,
5395 per set for orders of 25 sets or maore
Contact: TESCORP, 23800 Crreenbield
Road, Suite 410, Cak Park, MI 48237;
BOO/ 3226294, 311,/ 968-1379.

Powers Educational Services 1988
Training Direciory features training pro-
grams [or operation of encrgy manapge-
ment and control system equipment
Training is offered in four formats: stan-
dard courses at the training center in 116-
mois, standard or customized courses al
customer’'s location, Neld seminars on
HWVALC and awiomation presented locally,
and self-instructional malenals, text-
h-i'&l.'llu., 'n'-c'rtk.h-:'!l.lk.\, anid \'del'll,ilpm. C-;}m-
tact: Landis & Gyr Powers, lnc, 2942
MacArthur Boubevard, Northbrook, 11
BOD62.

Fublications

Nirategic Decivion Making: Key {Jues-
tiory and Tndicators for Trustees, pub-
fished by the Association of Coverning

Boards of Liniversaties and Caolleges, 5 a
handbook designed to help governing
boards and key admanstrators identify
their institution’s critical decwon areas
and guide them through the decision
making process. Cost is $324.95 for AGB
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Imternational System (S1) units ol mea-

surement, Cost s S100. Contaet: Ameri-

can Society of Heating, Refrigerating and
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Circle ME, Atlanta, GA 30329: 404 /626
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Higher Education’s
Ticking Time Bomb

I'I.Ir'1|'l|'I'IE bl fings, '-.|'I.'l|'l|."'l.

classrooms, obsolete labora-

tories, and .1|gmg libraries are
all tooy common on American college
CAM LSS h'h,'la:r' Years of deferred e
pairs and replacement have resulted in
an enormious backlog of 360 to 570
ballion, including an “urgent need™ for
$20 billion to correct the most severes
conditions, Only one dallar of every
four dollars requested is being appro-
priated for immiedisbe facilities needs.
Unless this escalating backlog is re-
duoed. the L'||.|;||'.'..' of h1Eh¢'r educatiom
for fulure generations of Americans is
at risk

These siriking findings were re-
vieaked ';'«1. a mahonwide SUTVEY ol cam
pus facility conditions jointly con-
ducted by the Assocation of Physical
Plant Administrators of Universities
and Colleges, the Mational Association
of Cx '-Ill'rl- and L 1'||".'E'r‘-tr'. Businss
COfficers, and the public accouniting
firm of Coopers & Lybrand, The year-
long effort was the first comprehen
save shady of hi'!glwr educatiom facila-
ties since the 1974 research conducted
I_'-!.-' the hederal Eovemmaent

The survey report indicated a back-
log on some campuses greaber than 25
percent of the replacement value of
thetr faciliies—usually the largest cap
ital asset of a |.'|:I|.|1'r;4' OF university [}
national aggregate of three billion
TR heet of facihties I'I."rl'lll'll‘ll by the
SUTVEY r-:-l:lrle'..‘uh".l% a fa]."l'.&| ASLRT COn-
cervatively valued at more than S8
killiony

How did we get into this problem?
Just as the government has deferred
spending on our nation’s roads and
bq'iu:lgv-r.. a decision to defer mainte
nance spending by colleges and uni-
versities wias often the least controver
sial, least painful solution to serving
oo many worthwhile needs with (oo
few resources. Repeated cuts or fail-
ures: bo compensate for these mduc
thons inevitably leads to alternatives
that are far more |.'|'H|:|!|-' than the
money orginally “saved’

Thc pn:s-h'lr"rn ol nﬂlrgl* facilities
maintenance and rehabilitation was
exacerbated when high enengy costs
in the 1970s and povernment man-
dates such as PUCB removal in the

]
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1980 were absorbed in existing facili-
tes operating budgets. Further com
pounding this burden at many institu-
tions has been the addibon of new
campus buildings without providing
for the full I"J|1|J||:|.'!.:l al ther aperation,
Legislators and domors are under-
standably more attracted b new struc
tures than spending on roofing,
rlluml'ﬂn!::_ h‘ll'i.l'lH. and imsulation, Ex
amples of spanking new buildings side
by side with deteriorating old ones
hawve become oo common on Amer-
il & rampuses

Yet, with these added costs, the o
tal share of funding for maintenance
of fadlities in higher education has
been relatively constant since 1974 —
larger schools typically budget 7 to 9
p-:'rn.-'n! of ||F'-e'r..'|l:inE fumds; smaller
schools may budget up to 12 percent
[JI."'-]:IiH" the tuition and other increases
of recent years, these figures suggests
the enterpnse of higher education may
be underfundisd

How can the problem be solved?
Any anlubon hI.‘E_II'I'ﬁ with the recogni-
tion of the condition of individual
carmpus facilities by the institution’s
administrators and trustees. When the
F'\ITIJI'.'\"'II.'1:II 158 I'I.'"i'l"ﬁl'l'.fl"li. WE AMT fTeCoar
aped by the result. Five states—Cali-
fornia, Maine, MNew Irrw!.:. Merw M
ico, and Rhode Island—had referenda
before their vobers on November Bth
for one billion dollars in bonding aw-
thority for higher education facilities
These are small but important begin-
nings againat the enormous need,

Without question, there are many
pressing needs besides facilities before
higher education in America. Facilities
are but one, vet they are indispensable
fo thae |:|||.;:||il;'_|.' of highﬂ' education
available Lo fsture penmerations of
Americans

If we continue bo ignore the deteri
oration of our campus facilities we will
face, jusi as when we ignore our
haealth, an inevitable COMESL U [ |
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Facilities and the Academic Mission

nine of your colleagues first poined

together in a common cause. From
that huimble }H‘Eiﬂl‘lll‘lE‘. W oW Comie
o the center of the free world 10 cele-
brate seventy-five years of distin-
guished service to higher education.

This meeting has been memorable

in many ways. President Reagan paid
vou a well-deserved tribute, and v
presented vour first Awards for Excel-
lence to Brigham Young University
and the Medical College of Georgia.
Wi leam by example, and to have
several of your instiutions com-
mended for their administration of fa-
cilities is distinctive. [ hope ii sets a
precedent for a ceremony that will
continue for the mext seventy-five
years. Incidentally, | recently served as
a visiting lecturer at Brigham Young
University, It was an enriching experi-
ence to be on a campus that in its ap-
pearance, Hs management, and ifs
imbellechaal vigor, makes a statement
qumillﬂ.' BV |:l|.:|.*1.- vou tum, And |
know that commitment reflects the vi-

It was Chicago, | believe, where

sion of those assembled at this mesting.

Several years ago the Camegie
Foundation completed a study of
American higher education, ¥We dis-

Ermest Boper (3 presidenit of the Carmegre

| Fowidation for tae Advarcemem! of Teaching,
Princeton, MNesw fersey, aad e ambbear of
College: The Undergraduate Experience in
Amenca. This anlicle was origimally given o4
the closing avdress ad APPAYS T50h Amnual
Meeking lasr fwly in Washimgion, L,

covered that colleges in America are
still highly prized. Only in America is
thie decal from almost any college dis-
pla}-e-d Pﬂ'&ludl:..' o the rear window of
the family car, and the message is,
'Here's a family on the move,”

We talked to a student who said, “'l
want a better life for myself, and that
mizans ool “ We have in this coon-
try the aspiration in the hearts of our
citizens that we want oarr children o
do better, and that means a college
ediication. TMJ-.. about 57 percent of
all high school graduates go on to cal-
lege. But when we mterviewed the
parents of 1,000 high school sfudents,
85 percent said that they want their
children to go to college some day. In
this country higher education is the
door of hope, the ladder to success. |
think those of us who are engaged in
this enterprise should understand that
in a fundamental wiay we are contrib-
uting, not only to the quality of the
nation’s life, but also to the aspirations
of &l eveTy cifizien

During the past two-and-one half
years sinoe our report on the Amerd-
can college was released, ['ve wisibed a
hundred colleges or more and found
fowr thiermes |‘.'I-E'||1.$ disossed from
cowsl to coast, First, in the search for
excellence in higher educaton, almost
all campuses are inguiring about what
we should be teaching. That is, what
is the best curmiculum for the vear
2000 and beyond? i

Second, there's a great and renewed
irtberest in the quality of instruction,

by Ernest L. Boyer

*a

We've had a long period in which fac-
ulty were rewarded primarily for re-
search, but there's a growing interesi
in the matter of how we can increase
the quality of teaching. oo,

Third, there's a renewed interest in
the quality of campus life, something |
know kouches the commitments of
these assembled in this room. The
truth is, students don’t just leamn in
the classroom. They learn a great deal
outside the cdassroom as well. I'm in-
creasingly convinced that twenty or
thirty years after students leave col-
lege. what they remember has bess to
do with the twelve or so hours every
wesk Ih.{"}' :qFrt-ﬁd. in classrooms, than
wiith whal han:ns in thie dormitores
ardd in the “rathakellers™ late at night

How to improve that quality out-
side the dasaroom will be one of the
most important agenda items for
higher leaming in the days and vears
ahead. We've gone from the colondal
parent-child model—in loce parentis—
when student life was tightly regu-
laved. 1o in foco elinicion, with students
left largely on their own unlbess there's
a crisis, Now we have to ask ourselves
how we can develop a means of sup-
port for stident Bfe outside the class-
rom that is something other than
low-grade decadence

This leads me then to the fourih is-
sue that's being discusied: how to
measure the outcomes of higher edu-
cation. What, in fact, does it all add up
to? We've been having a big debate in
the United States on the quality of
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schools, and some gaing indeed have
been achieved since A Nation af Risk
was first released in 1983, But naw
we're beginning to say that four years
of college education—a huge invest-
menl—musl be evaluated. too.

Those isswes, them, are the ones that
I hear debated: the cumiculum, teach-
ing, the quality of campus fife, and
how to measure the outcomes. But |
should like to add issue numbser five. [
am convineed that in the days ahead,
the ity of education also must be
measured by the quality of the facili-
ties on the campus. Cher 100 years
ago, James Garfield during a speech at
his alma mater, Williams College, said
that the ideal college is Mark Hopkins
on one end of the log and a student
on the other. Well, as you know, [ames
Garfield went on to become the twen-
tieth Preskdent of the United States.
He was soon shot, and nothing that
he sald in his short term of office was
az wiell emembered as that statement.

There aren’t many colleges today
that could be conducted on a log.
Twelve million students need much
more than that. They need libraries,
research facilities, residence halls, and
classrooms. What we need loday is
not a log, but the equivalent of a
modem city o earrr..lnn the enterprise
of higher leamimg. Without a campus
with facilithes that are both adequate
and aesthetic, we could not carry on
this magnificent enterprise of higher
education which is the envy of the

FACILITIES MANAGER
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[ salute those of vou assembled in
this room for contributing so conse-
quentially to collegiate education, and
I thank you for performing functions
every single day that all too often are
taken casually fl:l:r granted. The simple
truth ks that iF we did not have factli-
ties that functioned well, we would
have loud complainis from one end of
the campus 10 the other. But since
II'III:"}" are available, somehaow 1hr.-_l|r'r-t=
not mioticed. [t's time fo recognize that
facilities provide the centerpiece
arcund which all other fumctions take
place,

Firsi, facilities are vitally important
in the recruitment of students to the
campus, During our study of higher
education we surveyed a thousand
high school gradueates who planned to
attend college, and we asked them
what they considered most important
in their choice, You may have seen the
data: pver 60 percent said the appear-
ance of the campus most affected their
decision. And that's why we sald in
our report that when it comes Lo re-
cruiting students, the director of facili-
ties ks far more important that the aca-
demic dean,

[ wisit about thirty-five to forty col-
lepes and universities every year, and
the moment | step on campus | have a
strong sense of the quality and the pri-
orities of the institution. The president
or chancellor may meet my plane and
give me a speech about excellence in
teaching and brag about the quality of
research; the public relations director
rmay hand me a nice brochuwre and
show me the new videocassette they
have prepared to recruit students, But
in the end, if facilities are neglected
and the campus is not well main-
tained, those actions speak much
louder than words. You cannot have a
core of excelbenice if you don’t demon-
strabe a commitment 1o faclities.

We studied about thirty catalogs o
see what colleges were promoting and

we discovered that from that stand-
point, about 60 peroent of all classes in
America are held outside, undermeath
a tree, usually with autumn leaves at
thear peak, and almost always by a
lake. In fact, one of the public rela-
tions directors said fo us, “Water's
very big this vear. You just can't re-
cruit students withouwt some water."”

We saw one brochure that pictured
the ocean and a beach, but when |
checked tha miap, the beach was
about 100 miles away. Then | read the
fime print and it said you can get there
i four hours Saturday moming, if you
drive eighty miles an hour, Mo matter
what presidents and administrators
say on campus, when they want to
present their image to the public and
say something about qualkity, they tum
bo facilities. They want it understood
that excellence has to touch every as-
pect of the institution.

What I've said about recruiting stu-
dents applies to faculty, too, F've heard
some stories about colleges and uni-
versities offering big salaries and lots
of fringe benefits o top ranking schol-
ars, All goes well untl the future can-
didate comes to visit the campus and
i tumed off becawse the Facilities are
imadequate to the fundion.

I'm suggesting that the prionties of
the university are dramatically re-
weabed ‘h].- the way facilities are main-
tained and the importance that is as-
sigmed to the plant itself, If the
grounds and buildings are neglected, it
suggests a carelessness in admindstra-
tion that cannot be concealed by
glossy brochures ar by the inspira-
tional speeches that the president
gives to the Rotary Club on Wednes-
day afternoon.

This leads me to priority numbsee
twa, Mot only ane the facilities crucial
to attracting and holding outstanding
scholars and students, they're also orit-
ical because they relate to fiscal effi-
ciency as well, [ was af the State Uni-
viersity of Mew York during the 19%6is
when we had perhaps one of the larg-
est higher education consiruction pro-
grams in history, SUNY, as you may
kmow, includes sixty-four separate in-
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stitutions, During that period every
campus was expanding and buildings
were going up at the rate of one a
week

The comstruction costs approached
$3 hillion. All of this was managed by
a separate corporation in Mew York
called the State University of New
York Construction Fund. So we had o
make decislons aboul facilities literally
every single day, We had an “Edward
Dhirrell Stone'” Campus at Albany, and
an “LM. Pei” Campus at Fredonia. In
Buffalo, we planned to build an entire
mew cty for 30,000 stedents,

All of this, in my judgment, was a

lar achievement, and what we

idd in Mew York in the 19608 occurred
in many states from coast to coast,
Towns and villages in MNew York State
were enommously enriched. Buit it is
much easier to erect buildings than o
maintain them. When we had a deep
recession i Mew York in the 19708, it
was the facilities budget that was
hardest hit, and maintenance wias
endlessly

It has been estimated that if we
were 10 add up all of the urgent de-
ferred maintenance needs in higher
education, it would wofal more than
$20 billion. By neglecting these pre-
chons fesournces, we are img up a
staggering debt that will catch up with
us later on. Several years ago 1 re-
turned to one of the SUNY campuses
and, quite frankly, was shocked to see
the peeling paint, the tattered rugs,
and the sidewalks that were already
cracked and crumbling. The good
news is that [ returned to that very
same campus not eight months ago
and saw tremendous improvement,
But the president told me that the
were probably paying today d.l:l'l.lb{?
the amount for maintenance they
would have paid if the projects had
not been delayed.

['m suggesting thal maintenance,
like health, r.mnl:;nt be deferred. We
can pretend that we are saving money
by delay, but that simply means that
there will bee a far greater investment
later on. We must find a way o con-
wnne state g-nvnnmmts that main-

gs not only makes
sense for rdunnm it sound
fiscal mana nt as well.

Third, I'd like to say a word about
how good facilities relate to good edu-
cation, During one of my recent

es it was discovered just as |
was being introduced that the public
address system was not working, Ten
minutes later, after the makeshif P4

podium had been brought hurriedly to
the stage, the meeting was in sham-
bles and several in the audience al-
ready had walked out. When [ did be-
gin, it was immediately clear that the
acoustics in the room had been
planned to muffle sound, not extend
it, | have spoken in rooms that are far
oo hot or far boo cold: where the
lighting is distracting and the writing
on the blackboard & not well-illumi-
nated, Consider the impact of this ne-
glect on the teaching and leaming that
is supposed o occur there every day,
Several months ago [ had lunch
with a professor who teaches at a dis-
tinguished Ivy League institution dur-
ing the academic year. He also teaches
for a Fortune 500 corporation in the
summer. He told me that the differ-
ence in concermn dbowt factlities and
teaching cquipment between the two
institutions is like night and day. He
=aid that in the corporate classroom
the technology 1s advanced and al-
ways ready when he arrives, with
icians available fo assist him,
They not only get the materials ready,
they prepare overheads and ask him
in the afternoon, “"Mow what do you
need tomorrow moming? Do you
know of any university in the United
States where support staff can be
available full-time to instructors (o ses
that the facilities are prepared and the
visual abds in place? He sald that very
often at the institution where he
teaches, it is scarcely possible to see
the blackboard because the lighting is
&0 !
quality of education is related
to the quality of the teaching materials
and facilities on the campus, Those of
you who maintain the plant,
the equipment, and m!:: ber m’;
buildings working well are in my
judgment educators, oo, The physical
t administrators should nod be the
t to know the academic plans of the
institution; they should be among the
first oy ko should be in-
volved intimately in helping to set pri-
orities of the msthition because, in
the end, they must see that those pri-

orities can be implemented every sin-
gle day. While the facilities may be
taken for granted, just try closing
them for a day and you'll find out
what faculty revalution is like.

This leads me then to priority four.
I'm convinced that good facilities are
needed to enrich the educational ex-
Eunem:e on the campus and help

Id a spirit of community as well. [
mentioned in the beginning of my e
marks that rebuilding commumnity is
perhaps one of our mest important
responsibilities in higher education,
and that certainly has to do with the
quality of the campus and how one
frels about the place.

In the award-winning Broadway
play Fiddler on the Roof, the peasant
dairyman who has raised five daugh-

ters with considerable help from scrip-

tural quotations—many of which he
himsell invented—says the old laws,
the old customs, and the feasts and

traditions handed down from one 2en-

eration o another are what makes life
roberable fo the hard-working [ewish
families. Without them, the dairyman
declared, life would be as shaky as a
fiddier om the roof
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So it s with oo . While profes-
sors do their research in isolation and
students worry aboul their careers,
and while administrators fight for
budsgets, 1 still believe that life is made
tolerable by the shared rituals, remem-
brances, and sense of community on
campus. Yet during our study of the
undergraduate college, we found that
this spirit is not very well sustained.
Almost halfl of the students we sur-
veved said that they feel like they are
treated lke a number in a book, We
also found that only 20 percent of the
faculty said they feel loyalty to their
campus, while 70 nt said they
feel more affinity for their academic
discipline nationwide.

How can one not have a sense of
allegiance 1o a place where one lives
every day? We are close to our fam-
ilies, I assurme. How can we not feel
lovalty to the place that nurtures us,
provides iriendships, and gives us fa-
cilities for support, comfort, and pro-
tection from the wind?

One professor captured the spirit
that prevails on many cam when
he said, “My community is the WATS
line, not my colleagues down the
hall." I don't wish to romanticize the

netion of community in higher educa-
tiom, and et we say in our book Col-
fege that a university should be held
together by something more than a
COTICD vanoe over parking.
There's a?n]elﬂguu of T:mi:l: itnﬁrince-
ton, Carl Shorsky, who wrote a won-
derful book about communities,
among them nineteenth-century Basel,
Switzerland, He said it was a place
where the spirt of community was
built, and that education was prized
by the merchant families of Basel just
as the priesthood was prized in Ire-
Land.

If a city can be concerned about the
quality of campus life, if the merchant
families of Basel can celebrate and cre-
ate a climate for leaming, why can't
wie im higher education—a rmore in-
beniti community—inspire faculty
and students 1o join o in the
pursuit of common goals?

I do believe that facilities are a part
of affirming community on the cam-
pug, They give digmity and status fo
the institution and allow it b0 function.
When we rebuild our cities, we re-
build our facilities. The building of
community in the cty means new
banks, hotels, and shopping malls; but
it also means new parks and pedes-
trian walkways. That's what we mean
by rebuilding a sense of urban com-
LTty

We build facilities in order to make
a statement about what we prize. And
while the spirit of community in
higher education is El.l-Et-il.iFIl‘dvb]" g
teaching and good communication, it's

also sustained by faclities of quality
that are well-maintained and provide
warmth and intimacy on the campus.

In 1967 | was ssked to dedicate the
new campus at the State University of
hN-E"h' ork at Albany. As | stated ear-
ier, it was really quite s an Ed-
ward Durrell Eljr.:w?e mamr
said it belonged more on the Mediter-
ranean than in Albany. Mr. Stone’s ar-
chitecture is fascinating with striking
towers, colonnades, and flowing
arches. At the Albany campus there's
an inner court that's reminiscent of an
eighteenth-century formal garden. In
my address | said that societies are re-
membered by the structures that they
build, and by the monuments that
they erect. The ancient Egyptians con-
structed pyramids to give dignity to
their dead Pharaohs whom they wor-
shipped. Thie Greeks erected temples
to appease the gods and goddesses
who hovered in the hillsides outside
ancient Athens. The medieval artisang
built cathedrals with soaning spirals
that peinted to the heavens because
they were more concermed about the
hereafter than they were about life on
earth.

As | looked at that wonderful new
structure, a thought ocourred fo o mae. |
todd the audience that | hoped that
when the archeologists study our na-
thon, they would find our college cam-
Iruses and see them as the shining

ights of a civilization where leamning
was hi prized.
The E;]ﬁrdmg: we erect reflect our
E.r'horilies as a people because they de-

ne the functions that we carry on.
The physical plant administrators of
colbeges and universities are, in my

iniom, performing an essential func-

tion on behalf of education, not only
for the students of today, but also for
the coming generation, fames Agee
once wrote that every child born, un-
der no matber what circumstance, reaf-
firms the future of the human race, [
bedieve that as we invest in higher
education. as we build our cathedrals
of learning, we are, in fact, making a
statement about the future genertion
and the potentiality of every stu-
dent. ]
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by Renee Olivier Olsen

Preventable Disasters: Spill Detection at

Stanford’s Center for Integrated Systems

.1r|g. e n'mrr.iTg in micd-14984, a
securty guand discoversd a bro-
ken sink Fipe in Stanford Ll

verstty's Center for Integrated Svsiems
{C15). Mo one had been around the
nlght belfore, and water had Aowed
unchecked hor several hoyrs imbo a
brand new laboratory.

I'|~1'I|.n.1I1'I:.'. because the 'm:iluilnl;
was under construction, the laboratory
was shll an empty shaedl I:_':'|~.'.|n|:||_'. wun

ooverad minimal L|.3r|'|.'|.uk.'. Had the
s accident occurred just a fow
weeks later, however, valuable high-
tesch eouipmEnt that wa= o be in
stalled in the lab and surrounding of-
hoes could have besen |.:.|1TI'I.'.|HI"1.3 {ar
destroyed.

Fhe prospect of multimillion-dallar
damage from a relatively minor break-
danan undersoores the nesd to profect
university and college facilities with
ebbective -|1i:| detection svisbems. Li
brary administrators have always rec-
agnized the devastating potential of
water damage. Yet computers and
okher -ﬂlp'rluilin: ated electronic Bquip
mient—which can be more susceplibie
than books to damage from even
smiall amounts of water—arne housed
wikhoard adequabe protection across o
day’s campuses,

Monitoring Hazardous Fluids
Stantord's LUlS 15 a stabe-of-the-art
er‘I”I::-' foir '.1!."R|!.'|I'|:|'|;E; amd manufacir-

g the next generations of comparber
chips. The 75,000-square-foot building
hiowses offices, laboratories, and the
“rlean-room” environment required
for chip manufacture, People, comput
ers, andd high-voltage equipment are in
close proximity to water as well ax fo
cormoaive, ioxic, and Hammable Auids

Bi [Hérm 25 i freefance wrider residing im

Wnlsormiele, Ladiformig
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Twenty high-tech companies spon-
sored the |'."1.i|]|.1:|r'|5 of the 314.7 milbon
facility, which was completed in Mo-
vernber [984. The center’s designers
tooked to the semiconductor industry
for the most advanced and cost-effec
tive designs, maberials, and equip-
ment. Among these was a spill detec
tion system developed by Ravchem
Corporation, whose sensing cable sys
tem detects leaks of water and other
flukds and pinpoints their exact loca
En

The cable, made of chemically-resis
tant fuoropolymers, continuously
monitors for the presence of conduc-
tive fluids {acids, bases, amnd weaker) at
all poants along its length, It is con
nected to an electronic module that
qoifids an alarm as soon 4% a leak s
detected and displays a digital readoat
indicating the leak's location, If the ca
ble is accidentally cut or damaged, the
.:I.IJI.'I:II. !'I-L‘H.II'IIJ.# I wam I.I!- tl'lf I"I'l_'ﬂk mn
continuity. Maintenance personnel can
quickly locate and respond to a leak
by referring 10 a map showing the Lay-
out of the cable. The :|:|-|'xi!_'ri|i!|:|,' of the
cable allows it to be installed in a vari-
ety of configurations—along pipes,
arcund tanks, or in serpentine fashion
under rased Aoor.

Most of the cable installed at Stam-
ford detects the presence of, but i re-
sistant to, acids, bases, and other cor-
rosive fluids typically found in
semiconductor :'n.lnufanuri.nE -
ronments. Cable that has contacted a
corrosive lquid needs only to be
cleaned and dned to be back in ser-
vice.

Leak-Sensing Technologies

With its new sensing cables, Stan-
ford’s C15 was able to obtain distrib-
uted coverage throughout the building
using a single type of monitoring sys-
tem. The alternative was to rely upon
a patchwork of other technologies
such as point or lape sensors.

Point sensors contaln two bare-
maetal probes, which, when reached by
a conductive fluid, make a complete
electrical circuit that miggers an alarm
However, point sensors can be placed
only at intervals, sach as at low spots
where flulds would be expected to
drain. Thus, it takes longer o detect a
leak or spill, and the overall likelihood
it detection & diminshed. In additon.
bare metal can hinder the perfor-
mance of the sensors because it ras-ill:.'
corrodes, especially in the presence of
chemicals common to such manufac-
turing environments,
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'lapl: sensors, which function on an
identical electrical principle, contain
bare-metal wires embedded in cotion
or nylon webbing, Although they pro
vide the same unbroken line of de-
fense as the cable, tape sensors are ex-
tremely susceptible to cormosion and
canmot identify where on the tape the
invading Auid has made contact

The Raychem TraceTek cables used
by the CIS contain sensor wires coated
with a conductive polymer, so0 no bare
matal is exposed to cotrosive sub-
stances. A rugged fuoropolymer braid
profects the wnsor wires, rrr.al."i.ng a
mechanically strong cable. Two addi-
tional wires, which monitor cable con-
tinuity amd measure the distance to
the leak, are also En'ul:ecltﬂ] |:|].- P-cﬂ}'-
mer coatings.

The Staniord system incudes ap-
proximately $20,000 in materials. In-
stallation required abowut 100
workhours, which translates to ap-
proximtely $5,0080, Power consurmp-
tion costs are negligible. Universities
that twstall such syitems may quaEiﬁ,r
for reduced insurance premiums, bt
Stanford's CIS did not imvestigate this I a1t
possibility becawse the university is
self-insured,

|
System Linked to | [
Computer Metwork

Another key consideration for in-
stalling this spills detection system at
the 15 was its ability o be fied in
with Stanford’s energy managerment
comtrol system (EMCS), which moni
tors campus facilities. Each alarm
module is connected to the EMCS via
a 4-20 milliamp current transmitter in-
stalled inside the modules” metal en-
closures.

During the day, a member of the fa-
cilities staff tracks the status of the
building’s three modules from a single
EMCS terminal. At night and on
werkends, security personnel monitor
the entire campus from a central
building by way of the EMCS net
wiork, They can find out from the
ain computer if the spill detection
system 15 in the alarm mode and - ; ; "
where the 5|.a|.1 s bocated. Pesonnel il il T el
on duty are frained to contact the ap- LLLATIATHCS SLPPLIED T RAFCHERN
pmpﬂ.ul:e EMEREENCY Chews,

Having a semiconductor manufac-
turdng facility on a university campus
is certainly rare, if not unique. How-
ever, most of Stanford’s spill hazards
can alsa ooour, in a different context, .
on any campus with engineering,
commpuater scienoe, physics, or chemids-
iry Programs.
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To minimize vibration and dust, the
major mechanical systems in the C15
are located in either attic or basement
areas, They are outboard wherever
possible, rather than directly over or
under the lab,

In the basement at Stanford's C15,
the sensing cable system bef'ns near a
double-contained waste tank for hy-
drofluoric acid, Cable runs between
the 500-gallon primary tank and the

container; in the event of a
leak or spill, an early alarm would al-
low personnel to remedy the problem
quickly.

This same area contains other tanks
for acids and is separated from the rest
of the basement by a six-inch-high
concrete berm designed to confine
spills. The sump pump that serves
these tanks does not have a separate
high level alarm; instead, a sensing
cable was sirmply ron under the
pump’s cover plate,

The cable continues along overhead
|:|i.]'.'ﬂ‘.-.'|. that CATy acid-laden rinse fuids,
water, and sewage from the fAoor
above, As added precautions, acid-car-
rying p are laid down over s
trays, Tﬁ drains for the entine Lﬂr]::d
empty into the building’s acid-neutral-
ization system, where the waste iz
treated before being pumped into the
SEWET System,

Two 115 kv substations, each of
which could supply total building

er if one were incapacitated, sit on
ﬁiﬂd concrete slab in another part
of the basement. The sensing cable
hugs the base of the four-inch-high
slab, completely endircling it in order
to provide makdamum response time in
the event of a spill.

Two additional sump pumps, which
serve the acid-neutralization system
and an elevator shaft, are located far
from the other areas equipped with
sensing cable, Conventional jumper
cabte, which can be connected fo the
sensing cable with simple plugs,
I:r::igea such areas, A single alarm
module can monitor up o 2000 feet
of cable with an unlimited number of
alternating sensing and jumper cable
sections,

Attic amd Clean Room Installations
The CIS attlc contains a forest of in-
sulation-wrapped cooling and heating
coils that conditton the air in the lab
below. Sensing cable is laid on the at-
tic floor in a criss-cross pattern 1o de-
tect water beaks from the cooling or

heating systems,
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The layvout of the center's HVAL
system is particularly complex because
air from certain sections of the lab
must be pushed through a HEPA Fil-
tration system. The chips manufac-
tured here consist of networks of sub-
micron fines and features that are
written upon silicon with an eleciron
beam. A ;i:ngh !.'Fer.'k of dust is an
emormows blockade in such a tiny
world, Therefore, one lab area must
be malntained as a Class 10 clean
room in which only 10 particles, 0.5
microns of smaller, can be tolerated
per cubic foot. Dther areas range up to
Clags 1000—still very clean compared
to normal indoor air.

Arvas in the lab that require cleaner
alr are isolated im part by ffteen
“fingerwalls,” These floor-to-ceiling
walls built of glass and steel enclose
narrow walkways that house electrical
and process piping and also serve as
return air plenums, Each fingerwall i=
protected by a length of sensing cable.
Jumper cables run bebween
fingerwalls to comprise a continwous
crouit that can operate off a single
slarm module

The C15 computer room and an ad-
joining room full of terminals were
also a logical location for spill detec-
tion. As in many such faclities, the
computers” electrical cables are hidden
under a raised floor. Two large air con-
ditioners are needed to dissipate heat

nerated by the computers. To detect
eaks or ewcess condensation from the
cooling system, sensing cable was laid
beneath the floor in a serpentine pat-
tern and al the base of the cooling
umnits,

The C15 has been able to install the
spill detection systemn in stages as
funds and project priorities have al-
lowed, In most cases, because the
sensing cable s simply affixed to sur-
taces with ties or clips, it is as easy to

retrofit @ building as it is to equip a
now strichure,

Since installing the syatem, the CIS
facilities team has responded to an av-
erage of one alarm every three
months, Fortunately, none of these has
involved major spills—only small
amounts of Auid were present, and re-
pairs were confined to routine mainte-
FLANEH,

Somettmes, however, s small leak
can indicate major equipment failure,
The ability bo detect leaks early gives
Stanford's CIS a chance o prevent
such failures—and 1o keep small leaks

or :l:ri|]i frivm t-.u-anl.'inE into major
hazards, |

— =
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Choosing the Team for Major Physical

T here are many nonprofit orga-
nizations, supported by comimu
bty funds, that are faced with
problems arising from a decision o
embark on & program of major capital
expansion. Since their expertise and
objectives rarely relate directly to capd-
tal works development, they are faced
with the daunting task of nﬂud:Fj..:ng
the administrative struchure, setting up
the necessary policy making and adyi-
sory mechanisms, and assessing the
niseds for various ipt-na]i.'d SETVECRE
O comiplicating factor stems from
the fact that the policy making and
administrative structure s always tal-
lored to meet the primary purposes of
the institution—requently education,
health, or welfare—and the processes
and procedures that are essential for
these purposes dominate the manage-
evertl structure. IE 18 obvious that the
provesses appropriate for academic de-
cision making will frequently be un-
suitable for efficient management of a
capital works program, where quick
busimess decisions are often needed,
anid where delay or uncertainty can
canse 4 substantial waste of funds,
The amounts of money involved in
construction programs are large, and
the institutional management effi
ciency will determine whether or not
they are wsed o the best advantage
The F-c:denl:i.al for dl.‘lnl}' at one of the
many steps in the process of translat-

Ted Diews is controller. Baildrags sl
gn;lu:l.l.d:_ ai [ames Cook Umiversity of North
Cuermslamd, Australia He wreote abou! ralue
.:Hi|!||§r-| far competitive .dﬂlg' <puaid in che
Sprimgp [988 15 &f Facilities Manapger.

Development Projects

ing a policy to a concrede reality on
the ground is quibte great, The process
itself is complex and demamnds the co-
ordination and hamessing of a wide
Famge of akilks, rafging from the inibal
assessmient of need through to the fi-
nal contractual accounting and
commissioning into service.

Simce f.'éanLaJ dt"l.'e|-::-'|:lment wiiorhs For
mstitutions involving large sums of
money, usually rased from the com-
mumity, it is essential that procedures
o dIiﬂHI'I.iHI:I.'TiTIE them are sound in
termis of dedsion making authority
and accoumtability. There is a natural
tendency for organizations that are nod
truly geared to this type of operation,
1o assess the procedures adopled in
termns of their capacity to provide the
necessary safeguands without a true |
appreciation of the effects on total |
management sfficiency.

| o niot suggest that accountability
and control should be eroded purely
in the interests of speeding the pro-
cesses. What s important & that when
an organization has to undertake ma-
jor warks that do not form part of its
fundamental role, when the proce-
dures are set wp for management of
this secondary funclion, care showld
b taken to ensure that 1:nm-|:i~::.sari'l'_|.'
curmnbersome approaches are not
adopted 'r-impl;iﬂ.m-.u: they fit the
inathhutional pattems sasily—even il
they involve steps that ane not truly
necessary o the maintenanee of
spund overall management. For each
procedural step, ask the guestion:
"Ihoes this step add a new and signih-
cant element to the soundmess of the
administration of the scheme®’ If the
answer is negative, the process should
be changed

Procedural requirements are [re-
quently stipulated for such institutions
by controlling authorities that set out

by E.A. Dews

standards that must be met, Theu
vary between institutions and can also
add complexity to the process. Sys-
tems must therefore be adopted that
meet all essential requirements and fa-
cilitate progress. |
In Gmes when there are intense fi-
nanclal pressures, the most vulnerable |
areas are the support functions, and
the pressure to cut overhead codts in |
planning, design, and constmaction
management can be intense, The con-
sequences can be high operational
costs far the rest of the life of the inst-
rution.

Flanning Administration

When any institution decides to em-
bark on a program of capital develop-
ment work, it is faced with making a
decision on the question of employ-
ment of adminstrators, Fﬂimm_-rs_. and
designers. In this context, planning is
defined as the process of determining.
both in respect of the overall institu-
tiom and its separate componenis, the
best functional arrangements that will
meet the requirement of the institu-
tion, having due regard for the ame-
niry. Design is defined as the process
of preparing the detailed information
and proposals that can be used to im-
plement the plan.

Flanning must be carried out with a
clear understanding of the objectives
of the institubion and of its compoment
parts, Where uncertainties exist, these
must be carefully identified and ap-
propriate provisions made. The fol-
lowing discussion deals with the prob-
lems of institutions that do not have a
demand for a series of identical units,

Most written information on the
subject of institutional planning and
design dioes not deal with the problem
of selection of planners and designers
[t usually assumes that such decisions




4 WINTER 1924

FACTLITIES MAMNAGER

have been made and sometimes as-
sumes also that there is no special dis-
tinction to be made at institutional
scale between the skills and knowl-
edge needed oo fulfill the varous
roles. [nstitutions that are at an early
stage of development are most vulner-
able to this line of thought. Although
maat obiain advice on master plamn-
ning, sebection of planners fdesigners
for particular components is frequently
made on assessment of aesthetic per-
formance without regard for planning
ability, Since it is often that only one
person of organization can be em-
phoved to undertake both functions,
selection becomes of critical impor-
Lamaoe.

The mstitution = also faced with
deciding how much of its planning
and designing should be undertaken
by staff of the institution, and the de-
grod af adminstrabve Mrﬁghl
needed. [n part the decision will be af-
fected by the financial arrangements.
Fundds may be available om a project-
by-project basis that will enable reten-
tion of consultanis, but not permanent
staff. In this discussion we will as-
sume that some nent adminis-
trative staff can be justified and f-
nanoed, and that there are restricted
options for employment of designers
and planners. This approximates the
case in many institutions,

Occasbonally it is believed that, pro-
vided consulting professional design-
ers and planners report satisfactorily
to the financial management of the in-
stitution, esshonal disch will
eTSun I:hi;FTmc‘mrr'nl can hrﬂt'llmegﬂ-d L
project consultants. Although superfi-
cial examination of the conditions of
er menl of professional consul-
1mﬁ‘ight F-ra-dpiﬁr uninitiated o be-
lieve that this ks the case, in fact, it is
far from it. Most consultants would
prefer to have as thetr contact point a
person who has substantial technical
knowledge of the problems involved
in the tak o be undertaken.

In a contimuing program of works it
is important to have a senior executive
wiho can advise the institutional policy
makers, has an understanding of the
aims, podicies, and philosophies of the
organkzation, and can ensure that

planners and designers are properly
briefed. This must also ensure

that capital works budgeting is com-

tly executed, user demands are
Eﬁnwhm reasonable bounds, plan-
ning and design is carried out properly
with all reasonable possibilities ex-
plored by persons with appropriate ex-
pertise, and that there is adequate su-
pervision {in the broad sense) of all
activities during all stages. It can be a
formidable task, particularly as it in-
volves reconciling the demands and
wviews of whao are usually
dominant in their respective voca-
tioms,

These matters are raised o supporn
thie argument that the first :I:i.-p 1% for
the instifution itself 1o establish the
necessary administative structure, ap-
point a manager of the capital works
division, and then take that person's
advice. The task to be defined accu-
rately and owverall control should be
sszigned to one person. A division of
responsibility in this area is fraught
with peril and can be excesdingly ex-
pensive if it is not carefully contrived.
It can be done, but liaison and una-
nimity of attitede between those in-
volved is imperative fo a degree that
is unlikely to be achievable in practice.

It is frevpeently assumied that the
first requirement s to have full-time
architectural skills. What is mast
needed in the team leader, n fact, is
not & design architect but a person
wheo may be drawn from a range of
disciplines, such as architecture, engi-
neertng, or planning. He or she should
have a good knowledge of planning
processes, the way in which the con-
struction industry works, and an
apprecation of the needs and aims of
the institution. Whatever the basic dis-
cipline in which sound experience
must have been gained, the person
concerned should have substantial ad-
mingstrative experience and should be
commitied fo adminkstration to
the extent that ke or she can no
longer be identified closely with any
of the three disciplines defined. In
short, the basic requirement is for a
specialist administrator. A person
whose aptitudes and inclinations ne-
main in one specific technical anea

may well have difficulty in dealing ob-
jectively with all areas involved. He or
she may well be inclined to apply un-
due emphasis to this particular field of
interest, to the detriment of the others,
The capital works manager is un-
likely to provide the master planning
skills. On oocasion these special abili-
ties or interests will enable this indi-
vidual to undertake a specialized role
in addition to the general tasks previ-
ously defined. Most likely it will be
his or her job to locate the necessary
professional skills and hamess them
to provide the master plan. He or she
must provide many of the detailed lo-
cal inputs, as well as the continuity
that will enable the plan to be modi-

fied a5 time by.

The mpﬂaﬁﬁmh manager should
comntrod the master planning. Soms au-
thorities may argue that master plan-
ning and its conirol should be entirely
in tive hands of a specialist consultant,
The popularity of this view is dimin-
ishing. and with good reason. The ar-
guments for involvement of external
master thf—mm ane I!:;r:nd I-:Iﬂr!- and
experience a wide range o
sources can be tapped, provided no
binding undertaking is glven o use
the services of a given firm for an ex-
tended period of time. The arange-
ment should be on a task-by-task ba-
sis, On the other hand, the external
consultant, while usually capable of
providing beneficial expertise, is rarely
able to spend suffickent time on any
site to gain the necessary detailed
knowhedge of its working. The com-
bination of institutional control cou-
pled with the external spedalists s
strong. The outside adviser has the ad-
vantage of not being restricted by is-
sues that might have assumed unduly
strong importance in the minds of

rmanent staff, vet he or she has the
Enzﬁ: of the detailed information
that can be provided. Much of this de-
tailed information cannot usually be
transmitted at first in written form; it
emerges from dialogue between the
fwo parties,

The planning expertise needed to
set up a scheme initially is not neces-
sarily the same as that ired o
mncélf}r it at a later date. This not enly
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ives weight to the arrangement adwo-
cabed, but also gives emphasis to the
need for a clear statement of philoso-
phy to accompany each s'r:g.'niiEiu
slhep.

'n'Fi"mtﬂer policy is adopted in rela-
tion to master planning appointments
and however far the planner's brief
extends (e.g., into recommendations
relating to building form or cutodf at
plan layouts), he or she should be se-
lected on the basis of assessment of
abality in the following specific subject
areas, with wei to each in accor-
dance with the needs of the employ-
imgg inatifution.

1. Demonstrated performance in
planning, at a similar stage, for other
imstitutions with similar missions and
senbe.

2. Experience of planning institu-
Hons in a comparable climactic fl.
3. Total mnm available “?a

the organization.

4. Ahility to present proposals with
COrm & documentation.

5. Ability to work in assodiation
with ather consultants and adeinis-
trators (sympathetic or resistant),

6, Office management and ability
to work for a program.

For any institution with long term

mient aims, it is important o
assign rational planning targets at any
E:.ren stage. If the institution cannot

expected fo predict accurately is
rate of growth, the exact nature of the
components that will be required. and
its ultimate size, the plan must recog-
nize these constraints.

Probably the most useful approach
is to define a series of planning hori-
zoms, Set up definitive criteria for the
perind embracing the immediate fu-
ture and ines for developrnent
beyond that which is reasonably pre-
dictable. Attempt at all stages to make
provision for changes in attitudes, eco-
miomics, and politics where they may
affect the institution, In a real sense it
u the planner’s task to make provi-

En future adaptation to meet the
d.ema.nds of the wn ictable.

It takes a great deal of restraint (o
hold planning to a realistic level, The
femptation fo beautiful ple-
tures of the finished product is enor-

mous, but to do so is often simply ex-
pensive and valueless speculation, In
certain instances fairly advanced
development of some aspects may be
necessary, but the development of de-
tail should not be allowed to overtake
that which can be forecast with a rea-
sonable expectation of its achieve-
ek,

O occasion, institutional trustees
become worried if someonme sugpests
their master plan should be modified.
Alth changes must be assessed
with care and not be implemented
without & need being demonstrated. it
i= a healthy sign if the institution and
the plan are capable of responding to
changing needs and droumstances,
Such changes are inevitable in an in-
stitution that continues to grow over a
period of time, and it can be damaging
to adhere blindly to a proposal that
was designed o meet different ciroum-
stances.

Such a change does not imply criti-
cism of those responsible for the ear-
lier decisbons. Al any particular Hme
decisions will e made on the basis of
the best information available, but as
the planning horizons unfold, new
data comes to hand, Toignore them
can be i nsible. One frequently
hears the argument that “they knew
what they were doing when the deci-
sions were madie.” No one should
doubt that they did, but you should
not assume that those same people
wiould make the same decision again if
conditions were different. It is curious
that this type of argument 5 enopun-
tered most frequently when physical
planmning matters are considered. Per-
haps it is a tribute to the personality
and forcefulness of some master plan-
nars.

Phiysical planning s a lirve re-
quiring careful collection of informa-
tion and analysis of detail, as well as
breaking down problems to essential
basic components, assignment of pri-
orikies bo aims, and finding rational so-
lutions. 1t ks the synthesis that ac-
companies the analvtical work that, if
imaginative, can lift a £ from
average to strikingly successful, Imagi-
native sofutions need not be costly.
Hu.n].' pl:l.m: that am: ul'r.ii.h'lg im com-

cept founder because of lack of atten-
tion to detail. This problem serves o
illustrate the difficulties involved in
selection of persons for planning and
design. Frequently, the person capable
of producing exciting concepts 5 not
the person with the temperament or
aptitude for attending fo the details
that determine if the finished product
will provide an environment that
meets the day-to-day needs of the us-
ers, free of obvious and unnecessary
features,

The discussion thus far has dealt
primarily with master planning. al-
though many of the |ssues discussed
apply with equal force to the prepara-
tion of for components of a
schemse. The range of planning skills
required needs identification, al-
though, depending upon circum-
stances relating to a parthcular institu-
tion, varying weight will be given to
each. The checklist that follows is
pared on the assumption that the firs
task is to select a site, the policy dec-
sion that the project should proceed
having been taken, It s assumed fur-
theer that it will be a permanent insti-
tution, with a development program
of indefinite duration, involving major
buildings and a substantial popula-
tian. Special market considerations
that might apply to an industry are
cutside the scope of this assessment.

What are the principal features that
requine examination and assessment?
These must be dentified if the correct
advice is to be obtained. Then where
can the necessary advice be sought?

1. identification of the demographic
features that will influence the devel-
opment of the institution.

2, demographic studies to assess
compliance with desired conditions,

3. assessrment of gize and sibe re-
quired,

4. comparative studies of avallable
sibes assessing,

* climate {including mbcrockimate),

»wpography,

s availability of engineering wtility

gervices and development cost,

o traffic access and internal devel-

opment,

* engineering qualities of founda-

tions for buildings,
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# landscape development potential specific and cover all detail with prec- It would not matter that consultants
and problems, saon. A building will be used here asa | may use methods to make this latter

s present and future relationship

with surrounding community,

o residential accommodation needs,

» building constnaction constrains,

and

& gnvironmental impact, present

and futwre.

Suitable investigation of these areas
embraces a wide range of skills and
may be beyond the resources of the
institution, However, provided the
needs are identified by the govermning
authority, priorties can be assigned
and the best com ise reached.
Unfortunately, all too often it is as-
surmed that intuition will suffice, or
that the conventbonal architect-engi-
fieer plﬂnning tEAm can provide
that is necessary. But a careful
praisal will show that for a small idl:h
tional expenditure, other information
can be obtained that will lead to better
decisions, The architect-engineer team
can undoubtedly provide solutions
that will suffice, and their work pro-
vides an essential core of knowledge.
But much more effective answers
should be obtained and future prob-
lemns minimized if other disciplines are
invedwed, The checklist embraces skills
that are highly developed by engi-
neers, archibects, geographers, meteo-
rologists, sociologists, and professional
planners, Whoever is chosen to lead
the planming work must have access to
the desired experts,

Design Administration

The next phase of selection of de-
sign teams applies o the problem of
prepanng plans and specifications to
permit construction to proceed.

The master plan provides a frame-
work; detailed plans are required to al-
low the ideas expressed in master
plan to be translated into reality. A
narrower range of skills is n?edid
here, and although all the ones re-
quited are found within those disci-

imes enoom master plan-
ﬁng. in :pphﬁt?; nqmml::rnn
are usually quite different. Much more
detail iz imvolved, and whereas a mas-
ter plan as an expression of ideas, may
invalve a number of generalizations,
the construction plans must be quite

working example, although other as-
pects of construction must be dealt
with in a similar fashion,

Traditionally the planning and de-
sign team comprises the user; an ar-
chitect responsible for both planning
and design: foundation, structural, me-
chanical, and electrical engineers
[sormetirmes an acoustics engineer); and
imberior decorators, Should the gov-
erming body aim to build up a perma-
nent staff to do this work, or showld i
b comtracted out to other agencies?
There is no general answer to this
question,

Staffing Requirements

The first factor that must be identi-
fied is the total amount of work to be
done, and to decide if it can offer con-
tinuity of employment for the number
and range of staff involved. Only
when the project involves a series of
large units, with well-spaced comiple
tion dates over a long period of time,
or when the work is of a simple or
highly repetitive nature, again over an
extended period, is the continuity
problem likely to be resolved satisfac-
torily. & charactenistic of planning and
design for major buildings is that it in-
volves large numbers of highly spe-
clalized people for relatively short pe-
rieds, The peak load effect can rarely
be catered for in an organization that
does not have design work as one of
its major purposes.

The usual, most effective solution is
b have permanent staff in a primarily
administrative role for major projects;
they may, as well, undertake minor
planning and design work, and con-
tract out major work to specialized
agencies. Ina program where the ne-
quirements of bulldings are vared,
this provides the added strength that
agencies with the most appropriate ex-
pertise andd experience can be retained
for each project.

Arising from this is the clear impli-
cation that i s usually much betber
from the point of view of the institu-
o bo redaln consultants for a fic

project, or group of projects, rat
than for a specific or indefinite period.

COUTSe appear attractive, e.g., heavily
discounted master planning services in
return for a eommitment to design the
buildings involved, As with most
cases, the client organization that can-
not tum o other consultants for ad-
vice B in a weak business position.
Even with the best of intentions on
the part of the consultant concerned,
the effort put into a non-competitive
situation is unlikely to match that put
into one that remains competitive
throughout

Selecting a Consultant

How then does one select a firm of
consultants? Again, as with sebection
of master planmers, it is highly desir
able to maximize the objectivity of the
process by identifying and rating the
various characteristics required, They
ane usually:

1, Experience of user requirements,

2, Adequacy of staff resources,

3. Functional planning ability.

4. Design ability,

= conceptual

& Jdetail

5. Planning and design manage-
meent ability,

6, Efficiency in contract administra-
Hion,

7. Appreciation of special local con-
difions,

B. Busimess attihude,

All of these items are important,
and a serfous weakness in any one of
them can lead to major problems that
can have severe implications for both
capital and recurrent cost, and delays
to thee

It is rarely I;hal a firm waill score
hlg'h I.'IHI'EE!. under all of thewe head-
ings. What is important is that the cli-
ent should be aware of likely weak-
nesses, and be confident that the
administration can cope with those of
the chosen consultant,

Reference was made previously to
the engagement of professional staff
Iy thee imstitution. Given that it has
been accepted that there should be no
permanent senior administrator with a
technical background, and who may
supply some of the desired specialist
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skills, what is the total range of skills
that should be envisaged? Undoubi-
edly the range that can be supporied
on & permanent basis will depend on
the size of the institution and its peo-
gram. The best approach s to attempt
to define the most important require-
ments first,

Since architectural skills are usually
the first retained as project captains for
each segment of the program, it is
anomalous to attempt to duplicate
them in the administration, provided
chear appreciation of what should be
B fromn architectural and all
other consultants is within the capac-
ity of the senbor administraton

The next two roles rank almost
equally in importance in the manage-
mient team. They relate 1o advice on
EngineeTing services and supervision
of construction standards.

The problem that might arise
through insufficient knowledge to as-
sess recommendations relating (o en-

services, coupled with the
extent o which the selection of a plan
has major capital and recurrent cost
implications.and the detailed technical
considerations that must be examined
when making selections makes this an
area demanding special oversight. An
enormous range of plant types is
available for most purposes, each with
its own strengths and weaknesses,
there are servicing implications that
frequently do not emenge during con-
struction and warranty periods, and
there are problems relating to the ser-
wice life of ents that are often
obscured until it is too late. The na-
ture of specification and contractual
procedures adopted generally, wherein
emphasis is likely to be on perfor-
mance rather than the means of
achieving it, fully justifies special at-
tention to this matter. The information
and knowledge needed by the institu-
tion far exceeds the amount uswally
offered by consultants, hence the inst-
tution must equip itsell accordingly.
The prime areas of difficulty are with
mizchanical and electrical plant.

The civil engineerng services—wa-
ter, drainage, and sewerage—are
much more straightforward and do
not pose the same problem.

Construction Owversight

Congtruction supervision, in all its
aspects, is a matter that also requires
close attention by the institution. It is
frequently not appreciated that unless
spicial armangements are made, con-
sultant supervision normally provided
is not continuous. There are two pro-
cedures Frequently used o maintain
the necessary level of oversight. The
first and most common, is for the ar-
chitect o engage a clerk of works at
the expense of the client. The function
of the clerk of works, in broad terms,
is to ensure that construction is pre-
cisely in terms of the drawings and
specifications in every detail. This ks a
vital function, and it must be provided
in any mapor program, However, this
procedure does not provide the owner
with any direct knowledge of the de-
tail of his building, and does not pro-
vide any opportunity for detection of
what are frequently matters of small
concermn fo the consultant that might
well develop into a perpetual irrtant
for the owner.

In the absence of a large and experi-
enced team of design checkers that
few institutions can afford, it s highly
desirable that the owner should have
full-time access to the site and the
opportunity to observe in detail the
construction procedure, The rectifica-
tion of problems at this stage fre-
quently does not invalve any ,'
often, they are matters of technique
and determination of what in fact is
good building practice. The project
clerk of works has no particular con-
cern for the owner's long-term inter-
ests, nor is he or she expected o in
the terms of his or her employment,

Thizs difficulty can be overcome, ef-
fectively, by the employment of a
team of staff building supervisors who
are seconded as -\pg:'Einiatt to the
project architects to act as clerk of
works but at the same time having the
responsibility of reporting to the
owier on progress and problems. 1t is
imperative that the two roles should
be exercied with discretion, as the st
operations, and all directions to the
contractors must come solely from the
project architects—this is almost in-
variably a condition of the building

contract, and i should remain this
way in the conventional system.

Any difficulties detected that are
miatters of design or that in any w;;
are outside the scope of activities of a
clerk of works must be handled
through client consultation with the
consuliants. Although this method
may initially be resisted by consul-
tants, usually a gosd working relation:
ship is achieved quickly to the benefit
of all concerned—client, consultants,
and contracters, as difficulties are
overcome when they should be, ie.,
before :]pe-rma.nenl commitment is
made. Although there will inevitably
be perinds of tension during the
project, they are usually resolved
speedily, and the end result is much
maore satisfying to all.

The positions so far described are
those that are the most imporiant. Be-
yann.t that pl‘.'linl: it becomes a q_w:ﬂiq',m
of response to particular needs, and
any organization that has reached that
slage is best equipped to assess its
QWA Pequiremments,

The other administrative compo-
nent that should be mentioned ks that
of accounting and payment process-
ing. The payment claims for
any project should be checked by a
persen in the project administration
who has an intimate knowledge of the
job. The buildings supervisor em-
ploved by the administration is in an
bdeal position to do this. Progress pay-
ment vouchers variation and orders
contract registers should be kept by
one element of administration that
should specialize in this work,

[deally it should be part of the
project administration, but if the scale
of work does not warrant this, it can
be a task specially assigned to one
member of the institutional account-
ing staff. As soom as it becomes a full-
time oocupation, that should
become part of the buildings adminis-
tration, so that reporting and negotia-
tions that may be required can be
done in the most direct manner possi-
ble by those officers ultimately re-

sponsible for the project manage-
meni [ ]
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FMS/AC™ Facility Mapping System for AuloCAD S

Increase pr-'\-du. fiwviby, FRS' AL e g e asd lvmplase whieh
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snel land use rec

FACILITY MAPPING SYSTESMS, INC,
38 Miller Avenuwe, Suite 11, Mill Valley, California
& (415) 381-1750
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1987-88 Comparative Costs
and Staffing Report for
College and University
S

® Inddew & Profiles of Beparting @ Cost and Staffing Data
wrenual Wages for Standard
Job Tikhes

[nakibuficns

® ot anid Staffme Datac Ll
Losd Sumamaary

il & hars dnid Leagive

ISEM (-F13355%-45-3
S35 AP A member insttutioms, S50Vall pthers,
ot shipping and handling
To order, send check or purrh.:w order (APFA members
nnl}'r to APMPA PMublications, Dept. FA, 1446 [Duke
Street, Alexandria, VA 223143-34%2. Allow 3-4 weeks bor
delivery., Telephore orders not accepled.

® Summary ol Cost Indormstson

Flexi-Wall® Flaster In A Roll™

Flow- Wall® Flasier In A Roll™_ & palenbed, gvpsum-mpregnaled
flexable walloon ETNG manufaciuned spec ificadly dox conoealing
cracks ard athier wall problems, iz switable as 3 replacement for
conyenhonal plaster in new comstruction as well as remodeling
and repair jobs

The product hides patches, gpints, holes snd other megularities
o virtually amy riged swrface and adheres directly to oement block
pre-cast cordrete, tile, glass, wood and plaster. 18 is easier to install
than plaster and is more scondomical

Flewi-Wall is svailable in 48-inch-wide rolls of #0 square vards. [t
comes in three wearees and 30 decorative colors and hag a class A
rating. Adso available is an anti-praffii protective ooating

For mare information, write to Henry Levy, president

Flexi-Wall q.:rugrnh._ .03, Box 88, 1 lhl"l“l!. 5, I%RST: o call
B 3-H55-0500,

WINDFOIL Driftproof Spray Applicators

The WS DECOHL wives v d advanlages, Hrstly, wamd and vl an
nix longer a problem
Pl.‘ll'l to ared whien il & mcst effeciive; Secondly, becagise draly is
comtrolled el L] Jll',llu. AL 18 RAlET
where you want it and docs not gel on the operator or adjacent
areas; Thirdby, meore efficlent Ak

this allorss yom & agpily clsemacal whem vy

i

i ] slivs

Hgriass 500 805 s s

waber and in some caes lees chemical thas fediscvs Gl aid
environmsenial conoerns

Several models of tard equipment ane available ranging from 75
ML) b 6 L (2005 For onore sndorimsation s condac

Innovative Equipment [nc., 240-103rd Street,
Saskatoon, Saskalchewan Canada 57™ 1X7,
Telephomne: (36) 477-2000 Fax: (306) 477-1913
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Energy Savimgs

Washington State University i Pull-
man, Washington, was recognized for
encellence in energy managemeni
with a Governor's Energy Award for
1988, WSLI started a formal energy
management program in the early
1970% at the onset of the first of] em-
bargo,

Simce 1973, WL has saved more
than $30 million in heating costs alone
and has reduced steam consumption
by 35 percent per square foot over the
last 15 years, These results were ob-
tained through feel switching, direct
'Purl:'l'iam!' o nakural ;E.h. n:l:lgél:lt'r.‘:ll:lm'l.
preventive mainienance, heat recow-
ery, computenized envirenmental con-
tral, tight construction standards, addi-
tional imsulation, lighting
mdifications, and energy awdils

In 1975 WSLU switched from natural

o coal as bis primary fuel; as a re-
sult, more than 316 million has been
saved In fuel costs. In 1983, WSLUI in-
stalled a Fowers ._"'::.."r.h'm GO0 L armi-
puter Control and Monitoring System
(CCMS) The system contains mone
than 5000 points attached o 78 re-
mote cabinets in 32 buildings through
13 miles of local Funk lines '|.1|1.15 Aiho-
matic dialup phone modems to
branch campuses in Spokane,
Puyallup, Wenatchee, and Prosser.
The sy=temn, one af the largest in the
country, 18 expected to double in size
over the next Ave years,

I addition, WSU staff are trained in
every phase of the system operation,
This in-house expertise has saved
W5U §1 million in installation costs;
several WSL program concepls have
been used by the manufacturer

Ckher energy conservation mea-
sures used at W5L include:

& For a two-vear period, 1956-88,
WSL contracted for direct purchase of
nabuaral Eil5 thaes q\.‘ing the un:\'mihl,'

e than $500 800,

& Roofs are repaired and replaced as
necessary. In spring and summer of
1988, WSL! re-roofed approximately
150,000 siuAre fewt of roof

& [y the 1970s, WSLU began a program
1o increase insulation thickness on
steam and condensation piping. Two
i six inches of insulation has been
added to several miles of pipe.

* YW5U has two full-time positions de-
vided to energy savings. The energy
manager and research analyst perform

Bedl Boserfeld & former editor of ATPA
Elewsletier.

Resource

Management

Beth A. Rosenfeld

energy accounting and auditing, sys-
tem analysis, huel switching, fuel con-
tracting, design, and plan review,

s WhLl has an extensive energy ac-
counting system to track use in indi-
vidual buildings as well as the entire
Canhpus. Increases and decreases in
enetgy usage are identified and ad-

justments or repairs are made
Coal Makes 2 Comeback

The ht‘d.hll.E |.1|.u||.I at Keni State Uni-
versity has switched back to coal-fired
bodlers from gas-fired bodlers, Last
vear opal heating saved the university
.:I.F'Fm:l:ﬂl'l'l.].ﬂ'l:.‘ 21,9 million after it up-
graded two of its three coal-fired boil-
ers, The university upgraded the cpal
bBodlers bo |.'|.'||:'ni:l|_l.' with Faseois BT
sionis standards imposed by the L5,
Environmental Protection Agency. The
umiversity expects o save an addi-
thomal $ 110000 b 130,000 when it
revamps its remaining coal boiler and
brings it online in 1989 or 1990,

Kent State converted to gas in 1%71
because gas was only slightly more ex-
pensive than coal per mmBau, but of-
tered fewer boiler maintenance prob-
lems and mo ash hauling costs. When
the onset of the energy crisis in 1973
raised the possibility of a natural gas
shaorts e and drove up the price of
natural gas, the university considered
rh.mgmg fuEl, The unis [-T':lh.-' gwitched
o 90 percent coal fuel from 1976 to
1985, The university's fuel bill was
$968.000 last vear: gas costs for the
21,000 -stuclent campus would have
been 323 million in 1987-88 acconding
to Thomas Clapper, K5L's director of
Hru'r:..-,}' ClMSErvaAlIon.,

In addition to fuel savings, the con-
version back to coal has enabled Keni
State to expand its heating plant. The
university plans to keep its gas-fired
boiler to hrl'p mieet campus ;,;r-uw-Ih for
1t 15 years and allow Aexibility in

| maeting its heating load whien a boiler
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needs 1o be taken of-line for
maxintnance,

lowa State University has begun coal
firtng im one of two circulating fukd-
ized-bed boilers. Two 170,000 Ib/hr
Pyropower fuldized-bed bodbers will
replace bwo 40-yerar-old spreader-
stoker boilers, Burns & McDonnell of
Kansas City, Missouri, has provided
Frn:lirrt management, prrmitrmg. de
sign and procurement, and start-up
for the !'M'i]i.f_l,r.

The bollers will bum unwashed
lowa coal fo drive existing steam tur-
bine generators and a steam turbdne-
driven chiller. Exhaust steam will be
used for heating. The project includes
coal and limestone systems, and each
boiler is equiped with a baghouwse for
particulate emissions,

Racguethall Courd Renowation

Clemson University was experienc-
ing deterioration of the composite fi-
bertoard fromt walls on its
racquetball fhandball courts that were
constructed in the 19705 and early
19805, When small pieces of fiber-
board fell out of the walls, the phiysi-
cal ]:-Iam d-l.*p.arh'ruml: plqntmﬂ: and e
painted. However, this was only a
temporary solution; the walls gradu-
dl|3.r detersorated o whene it seermed
thie omly soluion was replacement.

Experts in racquetball /handball
court construction recommended re-
E.'-|a||.1.-111+:n1 or :I'I:T\'I:ll'ld'il'i.ll:ll'li.'l'ls of the
wills—an expensive proposition. The
total replacement cost of all 10 front
wall surfaces was esfimated at
£52 700,

The university needed to come up
with a bess costly solution. [t was de
termined that most of the problem
was i oa 12-took area where the wall
wiis hit the most. University officials
decided bo use a restoration method
used by physical plant personnel on
concrete wallt in CArTIpAS classroom
buildings. The walls were repakred for
$8.386,60—544,314 less than original
estimate.

Thee first repaired court reopened in
Movember 1986 and although it is
weed 10 4o 12 hours a d..'n_.r. gy cheten
orafion has eocurred. The other couris
repaired since 1986 have also shown
no deterioration.

Clerson’s Prociss boar n:-p.:.iring
racquethall fhandball front walls and a
breakdown of Clemson’s repair costs
appears in the October 1988 issuwe of
Athletic Business magazing. [ |
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t has been twelve years gince the first
'l|"_||,||| .,'\_,L||-||‘|"||'._-..\, wiere o g |.'|!_l"'|-
wears since the Are [BM PC was delin
eredd Why then die ¥ SUpPose o by
AT members diecover | wride articles
about computers, they look at me like |
|ust shepped off a Hi'ﬂl.'l_"-hll"' This |‘||'|r\l
pened twice at October’s Exstern Kegional
AP meeting i Fennsvlvania
Dio you want o knosw what that fesls
like? ||r._-|!_-:'||_I Ior 4 moment Chal wiven

L e i

you're relating sympioms (o your family
doctor he blanches then Bees the noom in
terrar, That's kind of the feeding ['m lefi
with

Perhaps the topics of ihe lasi few aribcles
wiene a bl heavy, and it's time o bghben
up. Comsequenily, this isswee's column ip
Cuses on two products to make living with
your compuaber more pleasant and predict-
absle. The thard product, Resume Kit, can
help vou land your next job

RESUME KIT: The Difference Bebween
Looking Cood and Looking CGreat

In ax little a= five seconds your resume’s
reaider has bormesd & first impression abow
yow. Within thirty seconds vour resume
Mas either s 1 an imtenest or doused

Lot

Howard Miltman s assistam? divecior af facil-
Hpes @ Lolamive Ulaieersirys Lamonf
Doherfy Geological Gbserpatory in Palisades
Menr York, and MNepis Muclear Laboral "
Frongdon, Neae York. He = also a freclance
fechrmiral aerifer and frequert cospribares fo
sevensl mational computér magazines.
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Data Base
Update

Howard Millman

ihe Aame, Unless vou ;h.'rt.-:mnlll. enev the
indiividual doing the hiring or an angel
Wil s -\.-"l.'||I'|lh:l‘ll!l:.'I SEIF CaAISE, VOUr re
sume dioes thee talking for you

An inrevabve program, "-|'-||'.r'_'.L-.~:'*:
Betterworking Resume Kit obbers nine types
o eSS H‘I-'.|I1'\-|! (L |'\I'.I¢|II'||-H.'~|_ SEgINMCE
ing. and professional oooupations as well
fis By g gr.1.1-

This incdlusive program contsins a sur-
I,-rl_-ul'.!_-l_'\. Mensble woond [PRoReE, 1 CH1, 0
waord spell checikcer, appoantment calendar
and 4 dats hase hor malntaining names o
contacts, comarsemis, and strabepies,

| s |,lr.'\-g|..=||!"|'l. i ovd (AL RL R [aloro
worth the program's 83995 price) smpli
vt lebers ard the all impor
tant “Thank yvou for. .. " follow-up.

The resdrmes. are Basically Gil-in-the
blanks forms. The fGeld titles are already in
Flldl_ o, arvd woia fill i Ehe ||¢"1|u|‘=\.'|'|'| -
formation. Field titles may e overwritten
r|'.|-1.||l¥|'|!_ of linarh] wihiph PreorsalTy

Thee resurme preparation section s en
elrely memu drven sith eeost menu
choices leading 10 subsequent “drnop-
down™ menus

Fles wribhingE

Mfter the resume is drafved another op-
Hioe, View, -.|--|_||.||.'I- ithe pesumme as i will
actually primt. Viesw offers a WYSIWYL
PHEA R T
“What vou e i what you get) screen
wiew, Kesurme Bl inclishes pring drvers foe
mare than 10 doi matnx, dasy wheel
and laseér prinbérs. Since peind qualiny s im
porlant, Besame Kit offers three castom
fomits [typestyles) bor added polish, or you
can use your printer's bult-in fonts

I the -_||_|.1|:!1 il yenar _:ln.'l!-'| & |1||"|_l||' =
nordetline, Spinnaker will primg your re
sume o a laser pngiter; the cost B bl
£1.00 a COpY, minimum fAfty copirs, Just
serd them a disk containing veair ¢om
|'\-'1'I.L'\.1 FRLiin

The mail merge teature alkws you 1o
semd persral iRl COpies ol The sams Witer
o multiple recipients. The program auto-
|—.|.|I;||'_-|||:,' sigBaiitiiles fames and addneases
drawn from the Contact data base

The inkoermation-packed T
irwaluable source of savwy ip= and tech
rilgues on fnding leads, handling inter
wiirws, fallowirg wp, and (thankfully) side-
siepping persennel. By reterring o the
manual's step-by-step instructions and oc
casionally refeming 1o the anline help
ShEEG, Vil fan |'\l: e an effective, eye
cabching resume in abouwt twa Romers

In all respecis Rissrne Eil 1s a .urn',1|-.'-.|-
package, The only thing it omits & the
stamip

[pronon el W hEETYWIR

ni I.II I= a4

HARD DISK UTILITIES: Shedding
Light on a Dark Subject

VOPT: Order from Chaos

Imagime you're resding a book in which
thiz Bndery made an emor. 5o instead of
reading pages one after the other you'ne
fareesd 1o g0 [rom page one o page | ]
then back to page three then to page 44
You would lmd this .-\.\.!'l.\ji.'. iime Consuming
and imitating? Well computers don’t ex
preriersce irritation (a1 least rof yet) Bt they
wipe can waste your valuable ime if you
mishandie them

Ta kpep the data flowing fast computers
prefer their data stared in an unintermspted
chaim, Well i that’s the wav thew want i1,
why don’t they store it that way? The an-
St 1 ey do, @1 fiast

When data iz Rt wristen o 3 hard dask
ik 5 stared iy o COnEnEous siream. As
you use the computer vou natarally add
and delete bles
sipe and maybe move them around a bit
i .1...,.;4._,...-.”:, hailes Ap AT N The & T
5o the drive has bo jump around o differ
enit pages’ (excepl Fere il s called iracks)
ta hunt for the data. This extracts a penalty
iF HareE anid wear, Fstangledy
correct

Golden Bow Sysems markets VOPT, a
utility &t that includes an easy to ose hard
disk orarer Il wirks {Liis ki
matically. When vou tum it boose, it
searches dor frapmenied files, carelully pe-
Focates the stranded segpments and rewnifes
the file inte one continuous data siream

IRCTease OF decieese | el

IEE @aay 10
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Dependimg on how mch and olten you
i 3 TLIT ..|,'|||'||'\l.|'|'| il shoild fuin !|||;
program between once 2 day and onee a
e

YOPT aleo comzains other easy o use
utifities to mondtor the performance of your
wvsbem's hard oF r'I.-|--;-. dicks, Thew chieck
the RFM of the drivea’ motors 83 well 2z
thee read Mwrite head's a |EnmEn T |-:|.:||||._
these specs are newer crisoal unless they
e oud of whack, them s a disaster. 1de-
alfy, thess uhlities should be run cnce &
mionth of 50 t0 be sune e divies perioe
manoe is up b specs

SFINRITE: Who Enows What Evil Lurks
in the Heart of Your Disk Drive?

Hard disks trarsfer data at a specfied
rate, aoording o 4 slandard (one o] the
viery ew i desktop computing). To side
sheg thie ETROM Al |-c'r'|||_'\-!-|'1 clsCriiomns
suffice bo say someone has fand a way bo
salely tweak voner hard dsk's data mamsfer
rate and give you a roticeable increase in
_'_lel-_ln'nﬂ."ll_-'

Al PCs, XTe, and manst ATs hard sk
Labor under something called an interleave
factor, usually X1, That meeans, as diemb as
it sounds, that for data b be read brom a
hasd disk the disk msist make thiree Rt
wrider the read head. Why? Simply because
this 1.1 mnterleave F'r|l|_1||_l.\_| My wiorked wilh

PARSONS
BRINCKERHOFF
MAINTENANCE
SERVICES

¥ Evalanie the

¥ Formuiate concepl design plans
& RecomiBend phided rifEwa prograT

FEWS offers Dot Operations and

4 For infamation comMact
OHif COrporatE ofMicE a

475 Spring Park Place
Herndon, Yirginia 22070
(703) 834-1717
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all hard disks and their controllers in all
sysiemss. S il becae & sort of de facio
standard

In many cases, however, a hard disk
may work fine wtih an bndesbeave of 2:1
resulting in a 33 percent indcrease in data
Eransley o '|'|||l.|:|;|'||l||‘.

Spinrte elaborately and exhastively
fests your system s hard disk angd controller
to determing if it will relsably operate at a
faster mansfer sate, I 18 will '_'\.|l||'.r|'|l {with
vouir permission) will make the changes
and you meoelve the benedi

As parl of the claborate testing proce
dure, I.'\-|'||||:I|-' adlso ¢lwisrks youir hard disk
for other potential faults and wither oo
rects them or notifies you of the impending
Ealsnrne

[wr meobes of caution. The brst Gme yo
LIS ":-r\lll'lﬂll' il O |'.|'~||::. OfsLifeE hoirs o
min IS test. You maght want to bet iE on
|'\l'-|7".1'..|=:|‘|l i o have an endrmmous, daga
packed hard disk then a weekend might
b even betle '.'\-.Ihl-\.r'\-llll_'lﬂ PSSt A .\_'\-Tlf:,
occasional and they are completed much
Easte

The other problem s that Spmmibe, nex-
plicably, is somewhat difficult o configure
It reguires several Blank r'Ir-|'-|'--|-- arvd soETe
urmeiessanly time consuming steps

Mevertheless, it s well documenbesd and
onge past the miahial setup the program
woirks auomatically and smoosthly

Cine af Murphy's Law ...

observes Thad of Pwo p-.'#er e ]
only the undesired o willl ooour. Whether
W' e I-.'|IL||'|!.1 absput job Fuartine, Comp-
ers, or trairning your Pit Bull, a bat more ef
lort up tront translabes inbo far less elort
later, more time saved, and mavbs even a
niEw job. The ball i in your court [ |

Retterwarking Resame Kit
Spinnaker So e

1 Kendall Squane
Cambridge, MA 02139
GI7 F494-9384

$19.95

YOPrT

Galden Bow Systems
2870 Fifth Averse
San Diego, CA 92103
B 204 -3 269
§59.95

Spinrite
Gibson Research
22991 La Cadena
Hills, CA 92853
7 1/ R%0-2 200
£59.00

UTLASTS,
OUTPERFORMS
GALVANIZED!

This PAGE™ ArmarLink™ Aluminized knca
was installod gwer 20 years ago. Il remaing
sinong. smoocth and rusi-ines. Galvanized
lencw instaliad al the same locatson has
deeriorgied badky—B5% of il had rested
Page's patardnd alumenizing process
produces & smacth aluminum coaling

and protecied from the corrosive affects of
wagther, polluton, and lime

Ta sea a bl audiahvisual presentaton,
of I recesys Armarlnk® and Aluminized
worsus Galvanized ASTM besi lilsraiurs

wrile or call e
tian, refer bo the Site Improsamant sechions
of SWEET'S (Genan! Bulidng & Rerosation)
and SPEC-DATA

PAGE.
ALUMINIZEDS 2L

Dapl. FRAS = 90 Monongahein Sirssd
Manassan, P8 1506 & T

bonded 1o stod wirn, Brmorl ing® s saated
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. Far immadiats infarma
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A Systems Handbook

Flechanical and Electrical Fguipsnenl lop
Buildimgs, covemth edizion, by William |
MbciCumnniss, Renjamin Stein, & fohin S
Eevnnlds. MNew York fohn Wilsy & sons, 50
1488 pp e 05 mardeover

Merkaaircal @amt FlacPricad | ripasenf for
Ruitdings i a cohssal text covering all sys-
Bems bor which a F:il:.'-n-;',l.l '|'||,|r|| adminks-
Iraldor s I:'r|'-||'.'|II'. rispaonsible. The book is
unigue in thal it msk only deals with the
stamdard engineering design and cabloola
tions of pariaoular svstems, bul bl also
examings sysiem compoments. Since publi
cation of the book s firsd edibion in 1937, il
has been a madnstay in oollege engineening
and architeciural sysiems curriculs.

Sova b ils seversth edition, thee boaok
has been revised and expanded o disal
with |,1r|_'.'|1|-l|11l-\. o sl v mechasical and
elecirical systems. The book contains mine
sections: Energy and Environrment, Indoor
Climabe Contral, Water and Dirainage, Fire
Safety, Electrioiy, [lumination, Signal
|'||I|.IF|F|‘|||'I1I_ 'Ir.'|:1'\-|'-|'-'rl.1ln'-n amdd Acoushics

Thee svpeenineg, sechions shawidd be ol inber-
e B physical plant admintstrators wiho
are planning a new building or an sddi-

Lo o an exisiig one. Because sile ["i..'ll'l
nimg affects choices of mechanical amd

il il L Pl AR T 2 i gl
look at the energy =oarces available at the
sibe and relate architectural design bo the
site apdd th climate before pursuing actsal
sysbems dessgn. The resulting buikding
design will thirefore approach self-suffi
ciency in energy supply. withioul wasting
Fmsl T5

The second section coviers one ol the
g nanscal ETEINCET 5 bread and dier
areas—indoor climate control. Stardasd
-||,||_l|,1—'|l:|.'-l-|l_|lFl medbiods for ealolagl 1 B -
cal beat loes and gain are illustrated, all of
the standard heatimg, oo r:|:1|_l|_ and veniila-
thon diesign procedures and syshem com
ponents ame covered, and climate conirol
sysirms in sever] well-known Eacilibies
are presended anad anabyosd

Maintaining and rehabilitating plumb
ing syslems i a major part of a physical
plant’s mechansal maintenance depart-
miak T Flll-ITI'||."Ir|!.'. spchion showws s (o
design inferior plumbing supply and
wishe Syabems. Waler reclammation, main
distribution. and storm waler draimage
sysfema ane covened as well

Safety = an important comcern of all
lailibies simimistrators. In thi sabely sec-
liom, thie andhiors :'MF‘h.‘l'\-I..'-\.' that amigial
idesdpn is imporiant in procuning a fome
safety sysiem, a major component of every
safedy program. In adelition, the autbors
asiblime Fiee detection and s |||.;|'|I 1R 2
lEmis '

Electricity can e an expensive forem of
Ty bl iRmsAbive 4 |'¢|,'lr|'l.|... hiss ATe Pl
uitlioed. Because the efficeency of hiat-1o-

elecincity conversion on a commascial
sl rarely Fuopeds 4 pefoenl, [5TH
authors provade an in-depth examimation
of elisctrical Akl Prll-l-]'\-\.tllrl"\- Hyisix [rrin-
ciphi=s of electriciby, three majgor cabegomnes
il I'l|:||1:|'.|;-.'|| vitieal P 5 =Fifyi=
wiring, power handling equipment, and
cosibenl] anal alihaats i Euinpims i, A
addm=sed. The first category i= Bvplcally
|-cll|'||'\l| (N | 1_| M FdarwiEv ||.L| 'i'h.ll'ln.ll.ll\. okl
thee second ¢ AlCROEY, P e I|.III..|||||J;
vupriprmenl, including crcwit breakers,
maEr Swrlches i fe swalehibiairids, and
Iransiormaers; thi fimal category consisis of
rombpols, moloss, lishi g, i il w iring,
devices

wver the vears, control of lighting krvels
s b omie of the most popular enery
OIS TYALIOE mMeisres s formed by
many institution: of higher learming
T efforts are highly visibde, and simphe
precedurnes can give a handsome sefurn in
aavimgs of whiliy dollars. Typically 25 to 60
pEroEnd ol all Hecirical ererEy wlilized in
commwrcial buildings is from highting:
theeefore, (he aadhors deviole 287 e to
desipn work in iflomination. The liphting
siChion s reabed moa similar manner as
ihe electrical secvhon i ihat fundamentals
are presenbed. Later chapters in the section
adadiress 'II:,':l‘ll LOLFUeS, JesigEn Flrn-\-q_\,,!lun,-'h_
and apphication of lighting principhes: o
SPACIRIE FIV I IS

The la=t thmee sections of Ehe tosk deals
with -||:|,;:I|I| |_'|1|:||111|11'|1|_ |r.|r|l«.|_1n|'.r|.|.||| 1.
and sconshice A vancty of signal syslems
ane cowered, including surveillanoe equip
Friafid s I as Fiee ansd imlEEiiT 4 LA rms; i
eqquipmient uch as clocks and programs
and Comrmnicalon CLibpment s I &
telephone, intercam., and television. The
Erams punt fal o s finim covers Bolh [akseT-
ger elervators and escalators. Finally,
Acirisslees B ol gverliaioed because even |1
all other building design criteria are in
order, H scoushical dbesiEn 15 1wl Cornsigd-
ered, a classroom can be rendered useless

Mechavwacal amd Fhecheical Airipreeserel I
Hudmys is a good reference book for all
upper-level physical plant ad mimdstrative
personmel. 1t i a must for all facility plan
ning and design departmenis. Chict
admiinidrators with engineering hack
rovinmchs weill fimcd the okl o gowsd mefer-
ence becasse it is well-illusirated and Rl
ol sehematicos, chars, tables, graphs, and
cuamples. Most important, physical plan
dereriors wilh '|1r|'|'.\_l|r||:|.' Prid i Eerinen b
backgrounds and Ettle technical experi
enod will fimd i an indispensable fesouroe
in lamiliarimng themselves with basic sys

FACILITIES MANAGER

teme components and o communscating
weith thesir tclmical IH'H."-I"iq.'

Mectareion! wnd Electrical Equmprmend o
Fii l|.|'||:,.'-. s avarlable Irom ol Wiley &
Sons, Inc., Oine Wiley Dnive, Somerset
Mo Jersey RS

—HRick |. Beéal

Yo linbistuiral I"||.|Iv|'|'.|'|| niclemi
Wessteerm [imoas Linivessaby
Slanormh, [Rlendaes

Professionalism

rmﬁﬂgi,nnlllrlns_ the Chganizabion: Redweing
Bittamiracy bo Enhance Efectiveness, by Guy
Benpvenicte San Franosoe Jossev-Bass Inc . 98T
108 pagi=, hankoayer

The faculty think thiey ran ehis place!
How many tmes have vou heard thas or
have said it yoursell in a momentary loss
of pal'u'-m':":‘ Well, maybe the faoulty do
run this phice, or mayke they should, In
this book, one of the |ossey-Bass Manage
ment Serses, the author states, Sib-
crssful uriversity administration has o nely
heavily on faculty suppart . . the sdmiris-
Eration may |.-r-n.l.|nI:|. lead, Byast it leacds o
where the faculty wias going, clearing the
underbrush as B goes along

The author & a professor of policy plan-
ning at the Liniversity of Califormda /Berke-
bey's Graduaie School of Education and
has servied in a vanety of other prodes-
whomal OrganizalEns In this readable ook,
he draws examples from his broad experi-
enee i demonsirnaie managemend ap
proaches that enable organizabons with
E.i.;@_-l:.- I,'u'l_'lfht-u!:‘l.l? slaff bo roalize the
fullest potential of those professionals.
Many of the examples reflect truths, or
oppoTunities, thiat we see daily on our
campuses. He tells us in his first sentence,
“This s a book about professionals in
organizations: why they are important,
b they car be managed effectively. and
how their effective management can oon
trilute fo inereased productivity

The author swcoessiully pursees his in
tend i o well-organized manner. Along
with extenzive use of sxamples drawn
Frpen his PAPETIFTIONS, the book s i ||"'.=|r|:.'
foomoled with a comprehensive 21-page
list of mefemence works, Becauss much of
thee discusssion summandes work of oth
e, thee foainolsd relferences are |hﬂ.],!l|'|.'l|ll:|:|.
valuable to the reader who wants further
exploratson ol the topi

The ook begins by comiparing two ap
proaches o organizabonal design, bureau-
mmatizatibon and professionalization. The
first chapher explores peasans for using
routines and pitfalls when they ane mis
used, Cha PRET el reviews the ql-n_mﬂhl (3]
define what we conssder a profession and
presents the gitltedes, behaviors, and val-
ues associated with prodessionals, Chapler
threw delves into the good part—onilics
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between professionals and manages, gov-
prraree miodeds, T amd .;ulhnr'itg.-'. and
partiipation. [loes that sound lake a list of
CUTTENE COMOETTS 0N VOour campus?

Al this proing the .ipprmrh rhin;g,:'f. from
descriptive 1o 8 mone prescriphive mode as
pridessed and operational goals, trast, con-
sensus building. and types of planning
sutted bo @ profession-based organization
are disoussed. Chapeer five presents tradi-
Homal management ool of control ard
warms of the danger of using or ovenasing
these tools with professionals. Chapder six
offers pundance in selecting a gowernanoe
structne and gaining acceplance and use
ol the structare by professionals in the or
ganization

Chaprﬂ' seven deals with msk, PSP
sability, and conflict. Some interesting con-
cepis emerge along with thels associated
terminddogy. 1 our organication were de-
scribed wsing bermis such as loose coupling,
omganizational dack, redundancy, and ermor
management, we probably would be af-
tronted; howeever, a8 it tums out, all these
comepts can have posktive benefits in pro-
fessional ongantzations.

Chapter eight describes the effects of ex-
termal centrols on organizations. This ma-
terial ks useful for managers in profecting
the zatson from extermal confrols and
is egually valuable as a guide for effectve,
nnrestricisve |mp|rrnn1ul:in-n by n“'ﬂ:l.lh
tory agences and others who impose con-
irols,

The final chapter summarizes and palls
togeiber the entire book. The suthor pro-
vides & reabistic forecast of the continung
trenl toward Bureanicratization by explakn-
ing, “Bureaucracy controls and protects at
the sume time " He ends with an optimistic
point in favor of professionalizationas an
aliernative that will produce an adapiive,

surviving organksm
| This is a book about organiratyons that
fely an professhomals whio are involved
| with the central purpose of the arganiea-
tait. The core of prodessionals n colleges

and universities s the faculty. Individsal
faculiy members may also conskder them-
selves members of other professions such
i medicine, managemenl. engineerng.
and the like, However. in the contest of
our departments, we conslder the profes-
siomal come of faculty as facalty, not as a
collection of members from other prfes-
shons, For a facilities professional inoa ool
lege it is especially dithoalt 10 undersand
ared wiark with am admindstration and fac
by wht are shill ssarching for a workalbde
fern of dusal ROVETanoe

In those happy instances whete aclmin-
isiratson and faculty muotually trast and
cooperabe, facilities workers are conssdensd
pridessionals within the organizabion,
"Il'EhillE v saene 2o of miche that all
pridessionals sevk: however, they exist
oatside the core oooapation of the organi-
zation. This is the case for fealites profes
siomals working anyvwhere, other than an
argamization existing for giving pune
facilitbes service

Given that we are pridessionals and thad
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thse nr;g_qni.::alurnal. wivuchme in which we
veork must first nurfure the core prodes
ssomal group of faculty, vet we stll feel the
reeed for the same recognition and stroking
that faculty professionals need, what do
wit dof A good first step would be to read
this book.

Then read any of the cbed references
that mighl fll thee Faps in Lmdml,thng
organizational behavior and adsess the
vardagn point of the facilibes Frmd'n:rmlunﬂl
at colleges and aniversises. Ye are
umrpﬂi!.- p:.-:.lmmid A% A parl ol the aclemim-
istration and as a professional group, albeit
i thee ceniral cose oocupation of the insii-
tution. By understanding the concepts pre-
senied by the author and by evaluating the
approach of our administration, we can be
coene an inbegral part of the governance
wiructare. [f we fail to Fll.:n.l irselves in
that process we are left in the mole of an
idler whieel cn a machine; we have (o be
there or the machine won't woark, but we
really have no impact or invelvement with
production. Conversely, if we become part
of the search for & workable governance
structure, we will become an m.'r-rFﬂEd. in-
tegral part of the organism,

Profesaiomalrziig i Orpanczation s avaal-
able from |ossey-Bass Publishers, 433 Cali-
fomia Steet, San Francisco, CA 94104

—Joe M. Cannon

Phiysical Plam

University of Morth Carolina
Charlotte, Mosth Carolina

Energy

Imbegration of Efficiem Design Techmologies,
edited by F Willlam Pavne.  Lilbum, GA: The
Fairmond Press, Inc, 1988 391 pages. §&2 00
hardonver

Integration of Efecient Design Teckns!-
ogies prowvides 93 chapters describing var
ous perspectives om methods o improve
envrgy efficiency in buildings and industry,
This bock = an edited vemsion of 23 con-
feremoe papers n-rigirull}' prr-.:m!-n‘l at e
1987 Tenth World Energy Engineering
If'nngn"r.v:. 1anmnr-d: hf.- the Assaciation of
Enerpy Engineers (AFE).

The indent of this book i 1o provide a
saties report a5 of 1987 on the brosd sulb-
ject area of energy as it affects facihbes
mianagers and to focus atbention an eHi-
clency of original facilithes design, faclities
renayvation or equipmeni n-p'l:n-rnrnl, O
tract pegotiation kor utility Services, and
operating processes and procedunes, A
Large portion of the mformation should nol
be new to APPA members who have at-
temded annual nations] or regional meet-
ings simnce 1974, Many of us have partia-
pated in numerous meetings and seminars
of enengy consenation and spent thowe
samdds of hours planning bmprovements bo
eqquapmient and buikfings and operational
processes, and hundrds of thoisands of
dollars on energy improvements o realize
grealer enengy ¢ fichency

This book B a usehul, corrent reference
gusdebook an energy efficiency. As facili-
ties managers whose physical plant operat-

Cribical lesues ta Facdifies Mosagre-
menl 150 new book seres thad ooldresses
texloy's key coneerns in physival pland
mdmuniafralion "
ik 210
'C.‘["I-'L‘!fﬂllll |gE0E= |
paclities Manageres

e et

ppljﬂﬁnrﬂ-..lhtflrﬂllﬂt
ihe sETIES, inuclurdes n‘.adr::m:Ln- ¥
e | pompuleEr {anis
making 1A e
digeusapans 0 M.L )

?ﬁﬂ :udw of specifi®

jer usage 18 [0

{amputer A

gical Plant Administrators
of Universities and Colleges
2051217 APPA members|
+ 8 shipping. Send heck (purchase
arders fram members aalyl Lo
AFPA Publicatioes, 1446 Duke Steesf,
Alexandria, VA 22314
Allow 34 weeks for delivery,
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ing costs are constantly being analyzed for
wavs (o improve operating efficeency or
furthering cost rechection, we all have con-
siddered, implemented. and reconsidered
PAMTMETOWS FNETEY - CONSETVing madifica
(el L

Some of the concepls and technical ma-
terial presented by facilities managers and
cihers marketing their products are; light-
ing sysbem optimization including lamps,
ballasts, fisture reflecions, spacing of fix
rures, and use of natural hghting:
copeneration including federal tax law im
|1I|:.:|I.'ir'ms.. slam-rﬂ'implnrnl:nl.'ing
cogeneration as ol 1987, equipment con-
ﬂg;uliqlnrl.w: for differens .'t'P{H'H.’i.ﬁ:II‘I'I- and
actual sibe applicatsons of cogeneration;
HWYAL controls and sutomation technology
mcloding HYAL contrals presently and in
the nedr future, mrocompules applica-
tions and direct digital contrals; enengy ai-
dits and analysis; HVAC optimization;
romibustion technology assessment; chiller
ophimizaticn; electrical system optimiza-
thir; sheam syetem optimization and waste
hesait recovery; load management; Fnergy
ronsersation in the Federal Department of
Drefense installations &nd in Wesserm Eu-
PO and IRy edscasion

Ax with most conference preseniations
some chapiers are full of new ar
ideas, equipment performandce dala, and
pe-ﬁnna.l rrl.:lgh: Trl'a'.r:dln.;_g a |.'Ir.-1r.=n|.1a|.'|:.r
nirve resouree far application al veus cam-

pus. Some chapbers provided little new in
[ormation, bt then haven™t you ever ats
lended an uninlormative seminar
presentation?

Mot chapters include o summary state-
mient and references. This makes browsing
thrmegh the book for o partsoalar fopic of
interest convensent and mformative. IF you
fimd a particular chapter of interest, the mef-
B LRl T ] pmwdp uupplnmmul |-
tioral resourees.

| recomeend this book fo all faclibes
ELET for thesr reference. In iy cpin:
ion, this book is not easy to read. because
thee type is small and presenied In a bwo-
codumin foemat This book & not the bype
you read from cover o cover. becoming
engrossed i subject matter, [ is, howsves,
r|:'[_'l|l:1l: with rmfw ideas and some old ones,
both of which may be conssdered when
sevking energy efficiency.

ﬁltl'umﬂh | adeinster one of the mosi
energy efficient college plants in Mew Jer-
sy, [ was :*:-m'mH_!,- 'imp-rm‘rd with the
enengy conserving altermatives descrbed in
this ook that we at Trentom Staie leeg-p
have yet bo seriously consider. Une of the
ideas presented in this book, i imple
mented with a cost savings, wall retum
many Hmes over, the boak's coss, | seni-
ously recommend this book b all APFPA
facilithes managers.

Tntegratren of Eficient Diesign Techmsd-
ogies |& avallable from The Fabrmmond Mress,

» System Analysis

» Energy Optimization
- Facility Planning

« Central Plant Design
» Distribution Design

- Cogeneration

Far more infomation contact
Dean Goeking at Sega Inc.,
P.O. Box 23265,

Stanley, Kansas 66223
913-681-2881

Would Your Campus Utility System
Get a Passing Grade?

Over 50 educational institutions have improved
performance by using
Sega's
Engineering & Technical Services

« Steam

« Electrical Power
« Chilled Water

« HVAC

* Fluidized-Bed Boilers

Irec., 700 Inclian Traal, Lilboam, GA 30247;
404 M925-9308.
—Gregory W. Bressler
Associate Vice President for
Facilibies Management and Planning
Tremton State College
Trenbon, M Imu:'g,-

Financial Management

Financial Management of Colleges and Uni-
versilies, Visahinglon, DL MNanonal Assocaion
ol College and Universty Business Cfficers. 1986
1] P, s e,

In ke foeward bo Fancial Mawagenent
of Colfeye e Linrversifies, the late Hodwert
L. Carr, nobed that in 1979 MACLUBD
ectabliched the Financial Mamapemend
Lommmaties W ]!‘I{'\-‘ﬂ'l-!TIE |:I"|-|'i|:'!"'€||‘..1l1|.‘|.ll'|ﬁ o
collepe and wniversity Anancial mamege-
meEnt, The comnbitee pmp-m:n:l 1o develop
an orientabion and reference book b haelp
firw fimancial MAnLFETs understand thear
duaties and responsibilities, and also
inceease awareness of financal manage-
ment among non-fimancial sdministrators,
Fimmaria! Managemenl of Colleges and Linfoer
siftes i the culmination of the commities’s
efforl and au;n_'nmplnr.'lu,'r, its purposs ina
clear, concise manner by providing an
evervlew of sound principles and practices
of fimancial management that can e
.'|i;'-p||w‘|- I any inetilution of higher educa-
tinn=—large or small

Chapter one diefines the francal man-
agemen|l prooess, idenitfies thie major activ-
it emsensial to the process, disousses vari-
ous approaches lo siruchuring an
arganization for financial managerend,
and reviews the major responsibilities of fi
famial management.

Chapter bwio describes the finanical
management process and four of its major
pspects: | 1) determaning the need for
funds, {2 REnTating Farads, (3 wee of
funds, and (4) evalustion of the financal
managemen

Chapber three discisses the principles of
cHective information collectien and analy-
dis and thedr role in the financal manage
menl process, and the Imporance of un-
derstanding an institution’s infrastracture
i b enlleecidon of aslormakiom

E'haprt:r fosr fis an tn-di-prh. Ik &l the
frarcial management plannbng process,
inchiding questions o assist in plan dewel-
opment, principles that govern the devel-
opment of fimancial mana nt plans.
and the implemeniation and commal of

.

Chapter five concerns the mole of the -
nancial manager a= it relates bo recent
developments in higher aducation man-
agement and the preparation for and re-
cruitment inbo the [mancial management
profession,

Facilities professionals will find this
book useful and an indformatise Fesouroe
Alter mstriction and departmental re-
search, physical plant is prnh]hll.' il Ml
Largest budgetary compoanent of higher
education instilations. With resouroes -
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ing scarce, facilities professionals need o
understand the financal management pro-
cess, (s role in thelr Institubon, and how |
interrelabes with their departmental and in-
e buetional gmals if |:h-cg.- are 10 CoaTpEte -
tectivedy far funds. Further, once given
funds, lacilices pr-:ﬂ-u:fmma.'l;. mias] demion-
strate that they can exercise proper control
mver Bl money and be FH"FI.:IFI.‘d 10 ac
cound for the use of funds in scoomplishing
thetr Instituibon’s goals

Finamcial Mamagement of Coligges aund
Llrimersiifes can be witlized by anvone who

i& resparaible either directly or indirectly
far the management of higher education
resources, It i clearly written, extremely
readalde and concize. [ highly recommend
this book 1o those who have limited tims
to bearn aboir Bnancal management in
colleges and universitics

—Charles C. Fosco

Darecion, Factlides Financial Services
Rutgers University

Moo Hrunswick, Mew jersey

[ ]
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Chur energy analysis;

vourr faciliny

salutions

& |s available at no cost or obligation

& Can lead 1o an energy cost savings of 30°

Energy Savings To
A Higher Degree.

Even if vou 're 1ol an expert on encTgy management, vou know one
important fact — energy costs take a big hite out of your eperating
hudger. But vou can control the high cost of heating, coolmg and lightmg
|,'\..'||; Il.-' ||1;.| [ 1Ng :h.l.I'Jr +|h. |I_|',:i, 5 |,,'-\.\,'||'|'||‘| iMm ,1"!-_! |I'|.||I| W AT ||I.IJ.|I by Tl'u- hrw-1
step! A free energy performance analysis from the Mational Energ

# Provides a thorough audit of energy use and costs from every area of
#® Pinpoints energy use and costs for every moath of the vear for an

aCourale enenEy ity i wretul |u_|.._|hl|_-1_ foreCast

# ldentifies current and potential problem areas and cost-ethective

| OF TNoTeE

Matioisal Enengy Managernent Institute, Call vs today for more inbormation
ahout improving vour grades — in efficient enengy management

Mlationwde, call us toll-free at

1-800-458-6525

Q- Wram.-5 III[\- m
Eastern Standard Time

A/

Energy and Indoor Air Chuality Professionals.

FACILITIES MANAGER a5

A New Book Senies From APPA!

Critical lssues in Facilities

ment i3 o new book
series that eddresses 5
key concerns in physico

administration.

Critical lssues in
Facilities Managemert

. 2

WORK
CONTROL
L1

wwﬂ'“”

Work Control, the second title in
the series, containg chapters on
work control cenfers, sefling up
Q zona mointanance syshem,
salecling o maintenance man-
ogement system, and com-
puterized planned maintenance.
Alsa inc ldmdmphrlun

Contains 12 chopters and o
comprehensive bibls .
Intraduction by David B,
Howoard, execulive directar of
focilities plonning ond opero-
Inw San Francisco Sole Uni-

. Ofher books in the series
iru:l Computer Applications

and Personnel Management and
Davalopment.

russtesty AP
Association of
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=== " mIDLAND
=== ENGINEERING

1988 Roofing Contractor
of the Year Award Winner

OURG67th YEAROF SERVING THE ROOFING NEEDS
OF THE FACILITIES MANAGEMENT PROFESSION

daliome yaur mstilubon invasts a ASAGrablE U i ¥ k|

For a free brochure explaining our comprehensaive roof managament
program, please send your request on your letteread to

WILLIAM K. STEINMETL JR., Conporale Sarices iWan
MIDLAMD ENGINEERING COMPAMNY, INC
52968 U S 33 Nodth. PO Bos 1019 South Band, Indiana S$bb4

{218) 27 20200

The bigger

the pool,

the more Harmsco shines.

Orver 10,000 commarcial and
public pool owners with tough
filtration requiremients have
Harmsco cartridge filters for
some very bright reasons:;

1} Harmsco swimming pool
fifters are desigred and buil
well enough 1o offer a
10-year warranty

2) Harmsco filters arg compadct,

aasy o install, and requirg
no waste disposal systems.

3} Harmscao's patenied up-fow
dasign, and Palyester-Plus
méadia provide sparkling
clean water.

4) Harmsco filiers save thou-
sands of dollars per year in
water, heat, chemicals and
energy typically wasted with
other filtration methods.

5) Harmeco provides profes-
sional back-up to help you
achiewe maximum results.

The new heavy-duty flanged commercial

filters save installation time.
Harmsco, Inc., PO, Bax 14066, lan't i Hme you moved up
Morth Palm Besach, FL 33408 to HarmscoT




Annual Meeting Audiocassettes

Capiue the expenience of APFAS A5 Anngal Meeting renegh apciccasseltes mooroed all the conference
Share valuabie ideds, experfise, and fraining wath your colieagues. Remforce concepts your wanied fo cary
Forme Wil you

The Anfwsal Meeling Fcuses on @ vasely oF Ianaiment s feohimcal Ssues a5 weall &5 crneal issues affec!
i the Tacililies management Proressewl. [ e I0pies prosentend ae designed e e aoiminstalons Say ahvad

of the issues and prepare fo meet the challenges of the future

KEYNOTE ADDRESSES

Public Funding of Higher Education: Future Jutlook
for Facilities

Dr. Linus Wright. Undersecretary of the 0.5, Depart-
et of Education

"] Low-Bid Purchasing
Dorsey Jacobs, West Virginia University. and APPA
President; Torn Bostick, State of Georgia, and Presi-
dent, NASPD; and Earl Whitman, University of
Oklahoma, and Past President, NAER

EDUCATIONAL SESSIONS
] Improving Customer Relations, Even During Rough

Times
Dr. Ernest L. Bower, President, The Carmegie Founda- Ronald Flinn, Michigan State University
tion for the Advancerment of Teaching g

| Relevance of Life Cycle Costs and Its Impact on
Building Delivery Systems

[ How Facilities Relate to a Successful Acadermic
Mission

CRITICAL ISSUES IN HIGHER EDUCATION William J. Humnble, University of Queensiand, and
SERIES

Maurice R. Fawsey, University of Melboume
| Deferred Maintenance/Capital Renewal '

[] Practical Roof Management Programs for Colleges
Randy Tirpin, University of Utah, and Sean Rush,
Coopers & Lybrand

["] Energy lssues
Frank Stewart, Director of State and Local Assis-
tance, LS. Department of Energy

["] Hazardous Materials
Robert J. Knox, Mrector, fce of Ombudsmen, L5,
Environmental Protection Agency. and John Moli-
nare, Director, Chemical Communications Systems

and Universities

William A. Steinmetz Jr., Midland Engineering
Cowmpany

The Multi-Campus Long Range Master Plan

Dv: Nathan leey. Dallas County Community College
District

Animal Care Issues & Operation and Maintenance of
Animal Research Facilities

FPaul Barreft, Massachusefts Institute of Technology,
and Nickolas Sofka. University of Virginia

---------------------------------------------------------------------------------

ORDERING INFORMATION

PRICE: $8 per tape. SPECIAL OFFER: 10 tapes for $70.
Add %4 per order for postage and handling.

Check the titles you wish to purchase. fill in the information requested below, and return the entine form to:

VISUAL AIDS ELECTRONICS CORPDRATION
2831 15th Street. N.W.
Washington, DC 20009

Mame: . Check Enclosed —Make Payable 16 Visusl Aids Electfonics Cofparation
Company: S | Credit Card— [ Wisa | | MasterCarl | | American Express
Address: i

City _ State Zip Cand Kumber Expiration Date
Phone | )

Signature




RENTAL CHILLERS

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

* |ncludes towers, pumps, and flexible chilled
water hose.

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

= Cluick and easy installation.

For additional information, contact Don Schrampler, Servidyne Incorporated,
2120 Marietta Boulevard, MW, , P 0. Box 93846, Atlanta, Georgia 30377, (404) 352-2060

SERVIDYNE

INCORPORATED
ATLANTA CHICAGO MIAMI LOS ANGELES
NEW ORLEANS MEW ¥R PEMNSACOLA WERSHIMGTON, DC
--:l:‘:- Hungnt_-fl!
.5, Post Pald
it Alerandria. VA
Permit Ko 053

1446 Duke Street

Alexandria, Virginia 223143402




