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‘“Why didn’t I know about
Burns & McDonnell years ago?”’

To be perfactly honest, wa've been around a long controls and Improving speciality laboratories at the
time, but just haven § mada a ol of noise. Burns & University of Missouri, We design distribution
McDonnell has been providing study, design, and svelams tor chilled water, hot water and steam, and
project managemen! sarvices for colleges, univer- electrical distribution systems too,

sities and institutions Tor over B0 years.
S0 lor your naxt project - naw construction, retrofii

Wea've bean quiatly designing projects like two O @xpansion - call Bob McKenzie ar Ken Clark at
170,000 IBhr circulating Huidized bad boilers at lowa Burns & McDonnell, We know our way around the
atate University, and upgrading physical plamt CAMpus.
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Burns & M<Donnell

EHGINEERS - ARCHITECTS - CONSLLTANTE

PO Box 418173, Kansas City, Missour 641471-0173

Teiephone (816) 33.3-4375
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The Maintenance Planning
and Control System for the 1990s

“American Norit, a leading world-
wide manufacturnr-uf‘ ivated carbon, is a
maintenance-intensive plant. We employ
nearly 60 crafismen, and our sforeroom
stocks nearly 10,000 replacemant parts. We
needed a computerized malntenance sys-
tem that could handle the load. MAPCON Ii'
is as work-intensive as we are.

“Before we invested in MAPCON II°, we
fook a look al It In action. We wera im-
pressed by what we 'saw in a plant already
operating on the system.

“MAPCON N is extremely user friendly. it

allows us to use our existing numbering
system and enter dala only ance.

"We have found MAPCON II* fo be the
best compulerized maintenance system on
the market for our purposes.”

DFM's Maintenance Planning and Control
System (MAPCON II") operates on IBM PCs
and local area networks to provide full
multi-user capabilities.

SEEING IS BELIEVING.

You've read what others say, now see for
yourself. Send for our 30-minufe demon-
siration video and observe the benefits of
MAPCON I first hand.

To order, call 1-800-223-4791. In lowa,
515-225-6744. Or write ta DFM.

DFM/MAPCON IT"

DFM Business Systems, Inc.
1776 - 22nd Streef
| West Des Moines, lowa 30265
_'_rl' | MAPTOR T 'H.lrrg wheE v antETah ol W Bugingss bl I-:%
g | I!Illlllrlvq:qnlrdludlm nllnq.ln.'lquﬂll Fsaneax Wachiresy, i
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NEWS FROM THE ASSOCIATION OF PHYSICAL PLANT ADMINISTRATORS OF UNIVERSITIES AND COLLEGES

ANNUAL MEETING HIGHLIGHTS

T_:"’*:} T

R s akyine wrgin

w eleame 1o Beno!—The Biggest Lit-
the City in the World. Experience
the excitement, scenic beamty, and old
west charm of this years host city—Reno
Alsg yoin APPA for the Founders Cele-
bration in hanar of 15 years of service
higher education. An outstanding lineup
ol educitional sessions—wilh speakers
from government, msdustry, and higher
education, as well as the exhibiors and
sl activities—will make this a meeting
oot o be missed.

Pre-Convention Activities

On Satwrday, two tours offer the oppor-
tunity 1o explore the many faces of Reno
The Wild West Tour of Vieginia Cily
transports you to the days of the frontier.
Gt the Aavor of the Wikd West and carly
mining days as you stroll through the
streets of Wirginia City.

The Reno 'l._ili} Towir takes gt down-
town theough the shopping districts, o the
downiown casanes, and through the sur-
rounding residential area. The tour alsa
stops at the Beno Gaming Academy
where vou can bearn o play the games of
YO clapace

Two conference workshops on Sunday
aoffer attendess the opportanity to polish
personal development skills: Leadership
and Motivatfon with Anita L.

. T
Bl

il

Limmerman, University of Motre Dame
and faculty member of APPA Executive
Development Institute; and MWasiering
the Arr af Expression: Technical Wilting
and Preserfatton Skills with John and
Sherry Rulfs, Stephen F Austin Univer-
sity

The Regional Meetings are akso held on
Sunday, giving attendecs the chance o
rencw acquaintances, make new friends,
add learn meore about Lheir rﬂp:iun:|| activi-
tees and the wpeoming Fall meetings

Opening Ceremony &
Exhibit Hall Reception

-

The annoal mesting kicks off at 2:00:
pom. with the ribbon cutting ceremony. A
surprise guest will assist APFPA Pressdent,
Dwrsey Jacobs in the ceremomial ribbon
cutting and official opening of the Toth
Annual Mesting. A reception with enter-
tainment by the loe Hossi Band 15 set
amuang the | 3-plos exhibiting companies.
A complete listing of all exhibitors and
their products begins on page XX,

Opening Keynote Address
f'l.1|1|b:i:|_'. |ru||‘|!|i:||g OpkeTes with breakfast
and an addeess by De. Willlam P Sexiton,
vice president of university relations at the
LUniversity of Motre Dame. Under Dr
Sexton’s direction, MNotre Dame 5 com-

plcting a 3417 million fundraising cam-
paign that has sel records for annual cash
gifts 1o a wniversity, Dr. Sexton also
teaches in the College of Business Admin-
istration and has authored o book, Organi-
zatioe Theorfes, which 15 widely used in
management curneula, He will address
APPA on the importance of teamwork
within an institution in order to achieve its
academic mission. This session will be
audiotwped and available for sale afier the
annual mesting

President’s Breakfast

On Tuesday., APPA's leadership
presents highlights of the past year and
glimpses of the year to come. The focus is
on new programs and services including
the Facilitics Management Evaluation
Service and Information SEn'iL'l.:H STvcl:|i||
recognition will also be extended 1o the
Certificate of Appreciation recipients and
the winners of the Bex Dilkow Awards for
Ourstanding Article,

Campus Tours

Tuesday afternoon offers attendess Lthe
opporiunity 0 visit koecal college/univer-
sity campuses. Arranged by the Host
{-L|r|'|r|1ill|.'r_', 1k YEAT f-uillur-u'b. il Inp to the
University of Mevada/Feno and Truckes
Meadows Community College. Represen
tatives from the physical plant depan-
mients will be on hand o point out some of
the more unigue features of their cam-
plises

Annual Awards Banquet
Tuesday evening's Annual Awards
FI-.-1:||.|1|1;I: commemaoraies APPA's
Founders Celebration, Special presenta
tiong will be made o the winners of
APPAS
Yeritonous Service Award and Presi
dent's Award, Announcement and presen-
cation of the regional and nationa] Award
for Excellence winners will be made |_'|:.-
D, Robert O'Meil, president of the Lini-
versity of Virginia. The banguet alo cele-
brates the installation of new officers as

Iermr. e |




i SLIMMER 1989

Inside APPA

FACILITIES MANAGER

E
S5
HE
& E
E

gy
,!
ill

i

Drwrirewr Fere

ey fryum o T

we bid farewell 1o ouigoing president
Dorsey Jacobs, and welcome incoming
president Jack Hug Afier dinner, enjoy
dancing 1o the Joe Rosi Orchestra

Closing Keynote Address

'ﬁ'r'ﬂdr'rthdﬂg.' |!|:-.:r|'|i1|9. D, Robert M.
O Meil, presadent of the Uindversity of Vi
ginga will address APPA on the facilities
fole Tor excellence in higher education,
D, O Meil serves on the board of the Car-
negie Foundation for the Advancement of
TL"..1|:'|li:'||._." afid rtl_"tt'l[]'_r u:l—|.‘||.i|1rvr:d i work
shop series on 1he accreditation [roCes
for apstitutions sporsored by the Council
on Postsecondary Accreditation, He will
focus an the imporiance of Tacilities in
providing quality education, Dr, O'Meil's
remarks will be avdiotaped and casselles
will be available for sale ai the conclusion
of the annual meeting,

Evening Activities

Reno has many casinos and nightelubs
that feature live entertainment. Take ad-
vantage of the free time each evening to
ge¢ i show or enpov 4 casino. n addition,
many companies are hosting Exhibitor
Hespitality Suites where you can relax
and enpov an informal chat with the sup-
pliers

From Maple Leaves to
Mounties: Destination
1990 Ottawa

Wrap up the annoal mecting with a

plimpse al next year's mesting—Ottawa,
Canada. Brochures, maps amd other in-
formation on Canada will be available 1o
antendees. Meet members of next year's
host committee and prepane for 1990 and
The Decade of Internationalism

Post-Convention Tour

Board the bus for Lake Tahoe, one of
the world's largest and most beautiful Al-
pine Lakes. At the lake you can spend the
aflternoon exploring the shops, restaw-
runts, and casinas or take advantape of the
many water activities at the lake—boat-
ing, fishing

EDUCATIONAL
PRESENTATIONS

The Proceedirgs of the Toth Awmual
Meeting will contain the writien presenta-
tions for most of the meeting’s cduwca-
tipnal sessions at the meeting. This year
the Procecdlngt will be distributed ai reg-
istration to all annual meeting atlendees,
Copies are available for sabe 1o all otlers
after the annual meeting

Critical Issues In Higher
Education

Capital Remewal/ Deferred Maimie-
mance. Two-hour session focusing on the
key findings of the recent APPA MNACL-
BO study conducted by Coopers &
Lybrand. [Hustrations of the problem in-

cluding casestudy presentations and ap-
proaches to funding and bong-term pline
ming are presentzd. Speakers include
Walter Schaw, APPA executive vice pres
ident; Jon Gullette, Vanderibt Ulniver-
sity: Jack Hug, University of Californea )
San Dicgo; Sean Rush, Coopers &
[ybrand; Henry Shelby, Tennessee Tech-
nological University; and Carson Smith,
Kentucky State University,

The Regulatory Spectrum. Eeview of
recent regulations affecting plant opens-
tiong including PCBs, underground stor-
age tanks, asbesios, indoor air gquality,
T]gh|-1|:|-h.|1|_1w. |ti| rardous Wasle, A
maore. Presentations by Shelly Steinbach,
American Council on Education, and Ka-
ren Brown, Environmental Protection
Agency

The Best of the Best. Members get a
chance to review the 12 regional winning
entries 10 the 1989 Awards for Excellence
in Facilities Management program. Rep
resentatives from the institutions sobmit-
ting entrees will be on hand fo discuss their
ideas,

APPA Study—Custodial Staffing
Lemilel = Lfiu‘lull: an the '|'t-r|:le‘v:.'[ to de-
sign a matrix for custodial saffing levels
Ihe matrix combines service levels, types
ol buildings, and expectations. Speakers
include Kirk Campbell, University of
Minnesoty; Jack Dudley, University of
Wsconsin/ Parkside; and Roberi A Gelz,
Ulnmiversity of [Hineds, Chicago.

The APPA Evaluation Service: How
and Why. Find out more about APPA’s
new service for facilities evaluations.
Hear resulis of the field tests and leamn
mare about how vour institution can bene-
fit. speakers include Russ Cronder, Lini-
versity of Western Cntario, and Phil Rec-
tor, Liniversity of Anzona.

APPA Stady — Preventive Maintenance
Instructions. Learn more about this new
project to develop a set of PMIs to cover
mimst types af equipment found on a typé-
cal college campas, Speaker 5 Kenneth
A. Hall, University of ldaho.

AFPA Update sppears in each issus of
Facilites Manager arsd beatures news Erom
the Assaciation af Physical Plant Admin
istratimrs of Universities and I;_'::lll;lgln\.
APPA & anm infernational association
e 5 1514, whome G i8 10 pro
b ol lenge

i the admimisiratbon

CAEE, OgEraAbiE |'Q'J NiFlng, and
mesenl o [uzheer coication facilines. AFFA
Updade s cosnpiled and adiled by .‘i-li‘ph'
anle Grechen

vl o
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Experience Exchanges

One of the most popular sessions at the
annual meeting 5 the Expenence Ex-
changes. Panels of experts share their
knowledge on trends and new develop-
ments in specific subject areas. The audi-
ence is encouraged 1o participate by ask-
ing questions and sharing their
experiences, Sessions are on Monday
marning and include:

o Commumnity College Management

o Medical College Management

¢ Training Issues for Physical Plant Di-
TeCtors

» Auxiliary Services

¢ Plant Service Guides/Service Man-
zals

s Conirecting for Serices

® Sick Buildings

o Energy Savings ldeas

Educational Sessions
Monday

Trends in Ufilities Managemeni,
Speakers: Mobammad Quyoumi, San
Jose State University; Robert Burger,
Burger & Associates, Inc.; Kevin Garrity,
Harco Technologies Corp.; James Myers,
Penn Siate University; Dick Swistock,
University of Yirginia.

Computer Applications for the Small
College. Speakers: E. Diane Kerby, Berea
Caollege; Charles Jenking, 51. Mary’s Lini-
versity; Eli Katz, Maintenance Automa-
tion Corp.; Tim Shaw, ShawWare, Inc.

Training—A Continuous Frocess.
Epﬁh:'r: Thomas Vacha, University of
Delaware,

Predicting Maintenance Resources Tor
Mew and Existing Facilities, Speaker: Ed-
gar 5. Meely Jr, Construction Engineer-
ing Research Laboratory.

Unique Approaches to Marketing the
Physical Plami Ovpanization. Speaker:
Roberi H. Clawson, University of
Connecticat.

Tuesday

Revitalizing the Nation's Medical,
Healih, and Research Facilities. Speaker:
Richard Green, MNational Sceence Foun-
dlation,

Presupervisory Training—Less Talk,
More Action. Speaker: Paul Schneller, In-
diana Unaversity /Bloomington.

Construction Cost Vamagement i the
Public Sector. Speakers: Jeffrey A
Turner and John Dunkerly, Project Con-
tral Co,

Managing Information Systems. Speak-
ers; Doug Chrstensen, Brigham Young
University; Keith E. Burres, Bonmer &
Moare Consulting Services; Lothar Her-
mann, |BM Corporation; Lee V.
McQueen, Kansas State University;
Moehammad Qayoumi, San Jose State
University; kenneth G. Smath, Uneversity
of Virginia.

IDhsiign Approaches to the Special Chal-
lempes of Academic Facilithes. Speakers:
Leevi Kiil and Robert Brandi, Haimes
Lundberg Waehler.

Free Coaling—Haow aad Why.
Speaker: Michael Dwyer Jr, University
of Arkansas for Medical Sciences.

Mnnaging ai the Small Colbege—Being
Greater with Fewer, Speaker: Chardes W,
Jenkins, 56, Mary’s University.

Empowering the Work Force o Im-
prove Efficiency and Hesponsiveness,
Speakers: Marlbm Lockbart, Umiversaty
of Yirginia; William Middleton, Univer-
sity of Yirginia; Beverly J. Wann, training
consuliant

Wingundai Ty

Roofl Management— Track Records of
Experience. Speakers: Dennis P Cesari,
University of Missouri; Richard L
McBride, Soderstrom Architects: John
Stephens, Oregon State University,

Forestalling Complaints in Physical
Flanmt Administration. Speaker; Edwin B
Feldman, Service Engincering Associaies,
Inc,

An Asbestos Abatement Project—
Learning the Hard Way. Speaker: Ken
Fay, University of Calgary.

Wednesday

Establishing a Waste Management
Program for a Small College Campus.
Speaker: Ralph O. Allen, University of
Virginia.

Performamce Evaluation—A Positive
Experience. Speaker: Katie Smothers,
University of California/San Diego.

The Mext Decade of Computeriza-
ton—CAD and GIS. Speakers: Tom
Harkenrider, University of California/
San Francisco, Chris Ahoy, Compreben-
sive Facilities Management; Clifl
Gaunlett, AUTODESK, Inc.; Ben
Wooods, Texas A & M University.

Institutional Waste Management.
Speaker: Edward C. Bogard, University
of Mebraska Medical Center.

Team Building, Speaker: Polly 5.
Pinney, Arizona Siate Lniversity,

The Dual Purpose in Mativation.
Speaker: George B, Wright, The George
B. Wright Company.

EXHIBITOR TECHNICAL
SES5I0NS

Offersd on Monday aflernoon, these
reasions allow company represemialives 1o
participate in the educational program.
Sesswons al this vear's meeting include:

» The Application of Central Mamitor-
ing ard Comtrol Sysrems to Muliiple Fa-
cilities, by The Kling-Lindguist Partner-
ship, Inc., Philadelphia, Pennsylvania.

& Budgeting for Deferred Mainte-
nance, by Facilities Management Ser-
vices, [nc., Columbus, Ohio.

® FEeonomical Opions for Complying
with New EPA Regulations for Electrical
Equipment and Traniformers, by UN]-
SOM Transformer Services, Inc,, Char-
lotte, North Carolina.

o Energy Management and Conserva-
tion in the University Setting, by Energy
Simulation Specialisis, Inc., Tempe, Ari-
FLHL,

o The Tmpact of Asbestos in CIP and
O& M Programs, by The Pickering Firm,
Mashville, Tennessee.

& Options for Compliagmee with EPA
PCHE Regulations, by General Electric
Company, Schenectady, Mew York.

o Technigues in Motfvarional Com-
manication, by LMJ Consultants,
Sonoma, California.
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Annual Meeting Exhibitors

*Imdicaire APPH swhicribing member

ACD PFOLYMER PRODUCTS, INC.
57 Eamt Washingion Street
Chagrin Falls, OH 44022
I16,/247-2002
Corsinects sarface drmimage systems for run-
ming iracks.

AIWATEX ASSOCIATES
1501 Broadway
Mew York, WY (0036
JHZ 92 | -0a00
Ashecios abatomend coniracian.

ALAMO GROLUP
PO, Drawer 540
Sepuin, TX 781 56-0549
5123791460
Manufactures mowing and brush cucting

cejuipment.

" AMERICAN BUILINMG
MAINTENANCE OO
131 Fell Skreei
San Francisco, TA 94102
415/864-5150
Contract building maimenance and janivorisl
SETVICES COMpPEnY.

* AMERICAN SCHOMIL & UNIVERSITY
401 Morih Broad Sireet
Philadelphia, PA 19108
215 2E-5300

The antharitative jourmal for educational Facili-
ties/ basiness administration

= AMERICAN THERMAL PRODUCTS, INC,
PO B [TTR
Beceiin Springs, FI. 33940
800 /B3 3-3RA1

Oifers GILSLILATE 500XR msulation and
corrosion prodeciion sysiems For underground

AMERICAN STAIR - CLIDE CORE
A0 Easm 188zh Street
Girundview, MO Ga010
BOD YB3 3000
Supplies vertbcal and inclised wheelchair Tifs.

AMS DIETRIBUTORS
PLCY Box 457
Reswell, GA 30077
EOM) 24 A

Provides videotaped saf irining peograms—
worker safety, nshesios awareness, right-lo-know,
custodial services, groundskesping. foodl service,
and mare.

5 AFPPLIED MANAGCEMENT
ENGINEERING
120 South Lynnhaven Bosd
Suite 105
Virging Beach, VA 234527419
LS RE L E L]

Provides comprebessive facility osdiss, facility
comdlition inspection programs, and other ser-
L8

ASSBCIATED BUILDERS AND CONTRALC-
TORS

TH - | Rih Streed, MW
Washimgion, [3C 20MKS
202/ BIT-RRO0

A man-prafit trade association representing
LB} construction indestry merit shop firms,
offers o free coniracior locaior dats hase.

ATC EMYIROMNMENTAL ™.
131507 Mol Dale Mahiy
Temps, FL. 33618
RI3060-113%

Environmental engencertag for asbeatos jascas-
mesd, praject design amd management, saviron-
mestal pudiiz, ared hazand asscssments.

ALTOCALL, TN,
41 Eam Tecker Avenie
Shelby, OH 44875
415/ 347- 2400
Manslactures Autocommand [ fire alarm/
lilfe safely sysdom

AUTOATIC LOGIC CORF.
1283 Kenmestone Chircle
Maricita, GA 30066
404/ 423-TAT4

Provides System 20,/ 30 building management
sv#lem for lemperature control and energy man-
agement sysbem with stand-alone DDC capabilk
ity

BELINVHO AIROOMNTROLS, 1N
12 Backus Averue

Dambuwry, CT 6813

W5/ TG0 5

BEST LITTER RECEFTALLES
P Bax 5038
Florence, SC 29502
RO BAT-HIER

OfTers conerete liier receplacles, cigarctle
ures, plamders, bake racks, goll bag racks, and
benches.

BEST LMK CORP
G161 Easi T4b Strest
Indiznapofis, | 46250
1 R4 2250

Offers a wariety of locking hardware featuring
Best Interchangeable Come, Masterkey sysiems,
amd electronic access comirol systems.

= BETE ENTELD, INC.
508 Horsham Road
Harsham, PA | %044
205 6749 0N

Pronvides waier ireniment products and ser
wices for botler process, cooling. and air condition-
Ingg SySEEms.

BONNER & MOORE CONSULTING SER-
VICES
27ET Alllen Paskway
Homsion, TX 7709
T13/5236600

CiTers COMPASS—{ maintcnance, siores,
and purchazing) integraied soflware package for
Tacility, equipment, wnd grosnds maintenamoe
MEFEEment.
REAINERD COMPRESSOR, 1%,

3034 Sandbrook Dirive
Memplis, TN 18116

Gbl 3068051
Provides air conditioning and refrigeraiion
CORTITEssTs.

THE BRAND COMPANIES AND CHEMI-
CAL WASTE MANAGEMENT
1420 Renabsance Drive
Parkridge. 11, al6s
32/298-1200

Provides Gnancial resourees and seehnical o3
poerise Fr ashesios shileinenl amd hkandous
opste momedintion indasiric

BURKELINE ROOFT™G SYSTEMS
2250 South Temih Stroet
San Juse, CA 5112
B0 /&6 1 0
Manufactures versatile, oost-efectve. encrgy-
efficient, mechanically-fastensd or Fully-adhered,

single-ply roofing sysiems.

CARLISLE SYNTEC SYSTEMS
1295 Rimner Highway, Cinre 2
POy Box 70
Carlisle, PA 17003
E0 3044
Manufaciures EPDM smngle-ply roofing s
rems, design, and materials masulaciuring

* CARRIER (n umit of United Techmologies

Corp.)

PO, Box 4R0E
Symouse, WY 13271
54320043

CERAMIC CCOHBLING TOWERS OO,
P, Box 164009
Fart Warth, TX Tal8&1
BIT 2324041

Provides photos and seale maodels of comcrete
and fibergliss spructure cooling towers using
permagrid tile fill or opilosal PYC I

CERTIFIED TECHMNOLOGITES CORE
404 Washington Avenue South
Eden Praire, MM 55344
61294 §-5093

Mlanefaciunes 4 complete line of chemécals for
Lhe remiowval and emcapsulation of asbestos as well
as encapsulants for Jead-based paim.

CHICAGD BRIDGE & TROMN OO
B0 Jaric Boalovard
Cak Hrook, IL 60522
Y12/ 572-1051

Supplies STRATA-THERM thermal energy
sorage (TES) sysiem for electricdoad manage-
ment of air conditioning, coaling, or heatisg
L L

CHOWN HARIMVVARE & MACHINERY
). Box 2EEE
113 MW L&ih Avenue
Portland, OR 97208
B0/ 547-1 280
Distributes name-brand, wholesale maime-
mancy fosls and bwilder’s hardware.

COMPUTERIZED SECURTIY SYSTEMS
12833 Monarch Sireel

Ciarden Cirove, A 92641

TI4/EIT-100 4
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Provides Gibraltar sysiern HXK) electronic ey-
img system.

CONTROL PAK CORP
23540 Indusarial Park Dirive
Farnsngton Hilks, M1 48024
A3 AT10337
OdTers building autamation and direct digital
comilndd syslems

CONTROL SYSTEMS INTERNATIONAL
PO. Box 53469
Dallas, TX 75229
243230111

Ofers System 7000 facility management sys-
bem.

DCOREEY CONTROL SYSTEMS, ™.
2005 South Wessern Avenue
Toeramce, A S0
21375331425
Provides a magnetic key sviiem that aperales
on echanicsl magnetic door kgks

DECOGARD PRODUCTS, IMNC,
MY, CONSTRUCTION SPECIALTIES
PO, Box, 400
Muncy, PA 17756
VL7 546-2255

Freatares wall, door. and foar prateciion prod-
ucis including the new “TEEADLINE™ en-
trance mat sysiem and “DECROVINT wall pris-
tection sysiem.

DER-TEX

a0 Merrimack Sereer
Lawrence, MA 01843
114 RIR-0020

"IFEXTER WATER MANALDEMENT
SYSTEM DEVISION
PO, Bew 200
Chagrin Falls, (rH £4007
2h6 724750

Supplics waler IAnAPEmEn] sySIEms ta comired
casl by provading chemicals, squipmes, and ser-
vices 1o assure optimum equijmes] performanes

¥ BUSINESS SYSTEMS, INC,
1776 X2nd Street
Wesi Diex Moines, 14 50265
30522546744

Offers MAPCON 11, the maimienande plas-
ming and controd software operating on [BM PLCs
ard Movell netwaorks.

L1 POMNT Ok
11T Markes Street
MA-2268, External Adfairs Depr
Wilmingeon, DE 19898
M2/ TI4-2682
Cifers CORIAN salid surface products.

IYNEX

4751 Mustang Circle
51 Paul, MM 55112
613/ Tha-404)

Offers 1he Tall range in power disinbution sys-
lem services from testing asd repairing
swilchgear and transformers to providing PCB
BEFVICES.

ERCO MANLFACTURIMG O
165 Morth Hamilvon Read
Codumbus, OH 43213
614/861-]1350
Sdanufaciers Oasis waier coolers and dnink-
i [Canmrlaise

ECO-THERM
PO Bom 426
Fiakdale, MA 01 5] &-0:416
508, 347-5100

Fion Therm PYC pool covers redece present
conrgy and oporating costs, amd are an effeciive
mazuns of humidity control.

EDUCATIONAL & INSTITUTHINAL
CHIPERATIVE SERVICE
180 Froelich Farm Boulevard
Woodbury, WY 11797
516217100

Provides oost savings contracts with suppliers
af praducts and services used by over 2, 200 mem-
ber colleges and universities.

ELECTRON MICROSOOPY SEREVICE LAB-
RATORIFES, 1N
108 Haddom Avenss
Westmsont, ™A OH1GE
Bl R SE-AHO0

Irdependem resting laboratory specializing in
sshesion aalysis,

ExDlRA RURBRER FLOORIMG
2 Unsversary Oflice Park
PO, Box 9045
Waltham, M A 022549045
BT R4T-53T75
Offers a rubber Boonng sysicm ol lales and
treads featuring seif-wased, haghly slip-recardam
Mosrring swr{aces,

ENERGARD CORF
2613 1518 Place. M.E.
Redmond, W SB0E2
106 /BE1-3451

Provides EMERMET Owrline Enorgy Track-
img Sysiem, the new bool for operations egineer-
img personnel which helps improwe bailding per-
farmance.

ENGINEERING ASSOCIATES
525 Cumberland Parkway
Swite 100

Avlamia, Ga M9

EMNGINEFRING MEASUREMENTS
COMPAMNY
HHE [agoea] Highway
Langenonz, OO0 BIE01
M3 J6S 10330

Oifers the hardware, experience, omd profes-
sionale w solve yvour mast demanding fBow mea-
suremsni problems

*ENGINEERING RFESOLRCES
K750 Woent Horwn MWawr Avenue
Suite 480

Chigaga, 11 6631

32 6%3-5500

SENSR OPERATIONS
(Termerly Suschie
1 700 Giateway Boslevard, S E
Canton, OH 44707
2164520857
Prowpdes solsivins. for PCBs in transformers.

*ENTECH SALES & SERVICE
404 Cinrden Broak
[allas, TX 75234
204/ 141-K188
Prowvides remanmifactored chillers, remial chill-
ars, &ml pomable air conditioning.

FIRESAFE OF HOLUSTOM, I
5713 Thirteesih Sireet

EACTLITIES MANAGER )

Katy, TX 77449
TLi 39 -333]
Offers Hi-Sarh Accousticllaish, Daw Corning

firestopping producis, Pyrok five star boand—a
transile replocemen.

*FLUIDMASTER, INC,
18 Yin Buwrios
Anaheim, CA 92806
14,/ TT4-1444
Offers Pro-temp BOAT asd PTS000 water
Beater contrallers and compmienied ey man-

ngement systems for recireulating ho water sy
bEms

GARAYENTA
PO Box L-1
Plaine, WA 9825
604, 594042

Pravides STAIR-LIFT, nclined wheslchair
lifi; STAIR-TRALC, poruable wheckchair hif: and
EVACLL-TRAL, emergency cvacuntion ¢hair,

GE INDUSTRY SALES & SERVICE
I Enver Road

Builling E, Room 1116

Schonoctady, WY 12145

518/ 3850520

* GEORGE B, WRIGHT 0.
PO Box 550367
Atlanta, GA 30355
#k}f255-5095

Provides os-gile superasory /management
iraining, videotapes, and live =smiellite training
SETInATS.

GCERBER SCIENTIFEC PRODUCTS, INC.
151 Batson Derive
Manchester, CT 060440
200,64 21515

Offers automaied letiering systems that cud
vinyl letiers in a vamety aof colors and siyles.

GERLAND INDUSTRIES, IO,
25060 Criy ‘West Boulevard

Suine T25

Houstan, TX 77042

T3/ TE58002

Prowides symihetic sports flooring producis.
*HALL-EIMBRELL ENVIRONMENTAL
SERVICES
AR} West 15th Street
Lawrence, K5 G604
GEN/RESGRID

Specializes i ashesios surveys. abalement die-

and envirommental training courses as well as
envirommental testing and consulting.

HARC TECHNOLOGIES CORP:
10%% West Smiith Road
Moedina, OH 44254
10/ T256081
Erngineers, designs, and manufactures cathodic
pratection systems to arresd and contral cormosion,

HEATH CONSULTANTS, INC.
100 Tomca, Dirive
Ziopghton, MA 02072
617 3441400
Ciffers combustible gss and Muid leak deobes-
1bon products and services.

* HILLY AR, I,

PO, o, S(H

5L bscph, MO 645020805
Bl&/ 2331321
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Annual Meeting Exhibitors

Provides cleaning supplies for floor cleaners,
wealers, polishes, waxes, disinfecionts, ond wood
Thoor scals and finishes.

970 Easy Tiptan Sirest
Haintingtan, [N 4&T50
219/ 356-R 1000
Provides fhoor products (cleaners, strippers,
salers), body Mid spill kits, and hasd soaps.

LS.1 GROUR, 1N,
211 Conchas SE
Albugsergue, N E7123
05 TUE-Thde
Sairkets Band-beld infrared comerss used in
prreventive end predictive maintenanoe

INTER ISNNOVATION LEFEBLURE
0, Box 202H
Cedar Rapids, 1A 32406
319/ 365271
Oiffers security systems, oooess comirol sys-
1eimns, cash handlisg systems, and alarm systems.

INTERA TECHMNOLOGIES LTI
1525 Carling Avenss
LHiawa
O, Canada K12 BR9
613/ T2RR111
Conducts high resalution, nirborn thermal is-
[raged saviegs monizoring for leaks and inswlation
efficiency in buried heating distribution systems.

INTERNATIONAL PARKING DESHGN
1 H6L Aarway Averue
Ciman Mesa, CA 92616
14/ 602-12 )
Architecis ard enginsers for parking faclities,

ISES CORF

Lake Lucerne Cffice Park
4615 Highway TH, Smi= 1A
Lilbuss, GA 302474513
A FARA-RH3]

Provides facility comdition analysis, elevator
engineering, cogeneration anakysis, HYALC eval
uation ond desige, costom infiormation sysiems,
LAaMs, and barcoded inventory systens,

*IAGWARE
[Education Corporation of Amerioa)
A704 Unicorn Dirive
Suite Ae122
Kmooville, T 37821
ol 5 (9 d-0557
Provides compsster systems with ohjective cri-
teria for evaluating budgets, sinffing, guality lev-
chs, and organizational performance.

* MOHNSON CONTROLS, INC.
507 East Michigan Street
Milwaukee, WI 53202
b 27 kb0

Provides building control sysboms, services,
and products for masaging enargy, Soninaling
|ifiz nmdl preeperiy

JOHMSONS CARFETS, IMNC.
1239 South Dinie Highway
Drlson, Gis, 3TN

A4 2TT-2774

Manmlacures carpels .

* REMALL MANLIFACTURING OO,
4140 Wl Vieworis Soreet
Checsga, 11 Slhdé
3/ 461-H500

Supphcs energy efficent, high-abuase Lighting
Ratiires whaeh have provided ~pesce of mind™ 1o
custimeTs ine 1961

L™ CLISERS
BL Box 1040
IE] Wil Bailnoid Avenas
Prinoeton, 1L 61356
E15/875-3311
Manufactures & el lne of hesvy-duiy door

conitrd prodecis

* LESLIE CONTROLS, INC.
12500 Telocom Dirive
Tampa. FL 33637
£13,/978-1000

Desipmd and manwefaclurcs slgam comtral
vakves. pressure and lemperatire regalsiors, e
sleam-weler heslers.

LIFHA CHEMICALS
150 Melrose Avenue
Albamy, BY 12200
518/458-E1RT
Rodemticide specialist and distributar al ani-
omgulant redenbcides and allied prosducts

MG, ENGINEERING & MANUFACTUR-
1 1H
15261 Trumsitor Lane
Huntington Beach, CA 92649
TL4/891-5100

bamufaciures door reinforcement and repair
harduare.

MACGRAY OO0, INC.
22 Waier Sirest
Cambridge, MA 02141
61T fASR-A0u40

Ters lnundry equipment and services.

* MAINTENANCE ALUTOMATION
CORPORATION
107 Wesi Hallnmdsle Beach Boulevard
Hallondale, FL 33045121
308 FOn-RR00

Maorulaciares the CHIEF sofiware, o coen-
plete modular facility maintenanoe managemsend
sysbemL

MARTIN SLRFACTNG, [N,
4103 Hillcresi Avernue, SW
Seatile, Wk 9ELLG
s e L
Provides a full line of symibetic surface systems
10 service virtunlly every athletio activity

NUARVTNS WINDOWS
PO, Bax 10K
Warroad, MM 56761
218/ 386-1420
Exhibits the Magnam Seriex, ocomstrucied for
heavy-Guly commercial applications.

MECHANICAL INGENUTTY CORP
44 First Avenos
Atlantic Haghlumds, ™1 07716

FACTLITIES MANAGER

200/ 295-1519

PREVAL system prevests refmgerim ke as
well &5 nir and maisture infillrstics ine R-11
cenirilugal chilers

* RMEDECD SECURITY LOCKS, INC.
PO, Bax MY
Sabem, WA 24143
TO3, 3R 0KK)
Manufaciures high-secuniny lock products,

MITY-LITE
13 Wesy 400 Mo
Orem, LT 84057
2271502
Offers light weight, dusable folding kg bane
guel tables

MONARCH HARDWARE & MANUFAC-
TURING 0k
P Box 545
752 Buckman Stroet
Shepherdsville, KY 4016%
502 F543-2281

Manufacturers a complele line af commerncil-
grade exit devices and a Full hne al elecine de-
vices.

RIS TANG UNITS O,
B Heow 300
Eldrdge, 1A 52745
M9 RS-0
iMiers joliers for openeng ped cleaning drain
Fines.

o AALOD CHENITCAL €00,
Une Maleos Cemter
Maperalle, 1L #0566
X125 | -5
Provides waler treaimenl programs for ool-
feges. universitizs, and other facilities.

MNELES JAMESEURY
640 Lincoln Street
Woreesier, MA Dl&05
S8 RS 2000
[Miers high perfoemance ball valves and but-

terfly valves.

SO FALLT INDEUSTRIES, IMNC.
11325 Pennywond Avenos:
Baton Rouge, LA TORM
SR E3-TI00

Busilds and designs tennis facillivies, along witk
u complete line of surfoces for tensés ooorts, i
ning tracks, and mubi-spor facilicies,

NMORTEC INDLSTRIES, 1M,
ROk Hom G598
urg, MY 13069
11 57435-1254
Manufactures MORTEC—MP Seres Elec-
irode Sienm Humadifer.

=hIVA GRONLE, TG
BCx Hox 8050
Map, CA S455H
TOT 23200

Engimeers, manulaetures, and imsialls
premsuluted piping for above grownd, direct hur-
wed, o concrele trench hes or ehilled waer dis-
wrikbmLion sysiems,

MLUTEME, N,
1548 Sonith Pulaskd Boad
Chicagn, IL bikeds
UG TR Tk B L)
Selk, remis, ond lenses new ond reconditsoned
Cornier, Trune chillers.
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“CEGIE™N ALLIED SERYH FS
CORPORATHS
1 Penin Phiea
Sew York Caiy, WY 1002
21 I T RGE-ET9T

Prowvidies a full ranpe of maoimenance services
inelwding janitorial, mechanical masniemnce, se-
curity. asbestos shaiement, and Food services

OFI0 SECURITY LATCH
610 Emterprise Parkway
Cirove Cigy, CH 4321 3
]V ET S48 1)
Provides secunay laches for scheol diocrs

" ANTES (a wwil off Updted Technologies Corporn-
Isnj

| Farm Springs

Farmphjiios, CT (H032

PALNLA, N

14 Salier Place
Blosmaficld. ™1 07003
F e e L

*THE FICKERI™G FIRM, 10
LM} Ohysier Poini Boalevard
Saite 125
South San Francisco, ©A 940084
415 /AT 22007
A fullservice architectural/engineering firm
specializang n ashesaog e R e menl

POSTURAFT 0
625 West Riltiio Soreet
Tucson, AL RAT045
KW} S TR-4n44

IMlers [Bamo-resistant, nos-allergic, hadderia
ard staim resistant, and mackhing washable and
drvable PREM 'ACLAYE and SOFT-0-
CLAVE mattress asd pillow oovers, aprons, and
ks

* MOWER AOCESS CORPE
Bridge Sireel
Collinsville, CT 06021
03 69T 5]

Oifers cleciric auiomalic door operers which
are widely used 1o increase handicapped acoess-
hility in colleges amd universities.

* PROSOC, TN
POy Box i 71677
TA4 Minnesoin Avenoe
Kamsas Ciny, KS 6hl 17
913/3%1-1900

Prewides SURE KLEA™ masonry cleaning
and waler repellent producis, CONSOLIDECK
protective trestments. and CONSERVARE
slone consslidants amd profeciive coalings

PR CORROMSIIN ENGINEERING
COHEFROY
TRIFT Conpven Coiine
Spite 110
Sam Dhego, A 92111
619/ 5656580
Porforms sl surveys and post-netallateon
checkouls and olher corrisadan comiril SErvIces,

FLUREX INIHUSTRIAL
TN Bolsa Avermc
Westmansier, (A Y2652
T4 EM-1694

Providea maistenance prodects for foor, air,
handd, heahh, and carpel care, degreisers, wrd
peslroam and specialy produces

(M AKER, 1N,
Hi), Hax Ta5
h3% PFeoples Valley Hoad
Larierswille, GA 30020
&0 ARI-K252
Frowides commerciol and resideniis) canpels

RECREQMICS CORE
The FLivnsville Road
Indranapslas, [N 46268
BN 2R354

Frovides syssems and eqeipment (or sedmming
paoals and agquaisc recreation specalizing in stais-
bess sicel persmeper systems, fileration sysiens,
fiicilily renevation, and new constnscion

ROESEL, KENT & ASSIHTATES
PO, Boa BOCGH O
Reewell, A WHFTS
R ERL L AT A

Provides consuliang and tramsg o fnolitks
mnmgemenl — houseiesming, groundskeepmng,
ned malnienance

o ROA SO TR P
M4IA S E Feaminge Haail
Miher, 11 Gl 36
HES ) T4 -0T(HN

Peovides high- and low-temperatuore
prensalated ppong svilemss lor endengrownd.
overhead, and fusnel applissitions

HURBER FROIA TS, N,
4521 West CUnest Avesuic
Tamapa, FL. 33614
AL AT 0ENY
Pronigles SPARTUS amd TUFLEX 11 resilsent

» System Analysis

| » Energy Optimization
« Facility Planning

» Central Plant Design
« Distribution Design
« Cogeneration

For morne information contact
Dean Goeking at Sega Inc.,
P.O. Box 23266,

Stanley, Kansas 66223
813-681-2881

Would Your Campas Utility System
Get a Passing Grade?

Ower 50 educational institutions have improved
performance by using

| ~ Segas _
Engineering & Technical Services

FACTLITIES MAMAGER 3

livg rehber rL.Ii.Irin,F !.pen:il'in.‘.].'l[. designed for
aparrts amd malti-purpose surfasces

RUSSWIN DIVISHON g Black amd Decker Co
225 Episcopal Road
Berlin, CT 037
M 225-74110

CHTers @ Tl line of bailders™ hardware includ-
g hcksols, clesers, exit deviess, key sysmiems,
el relsled items

SAFEGUARD FLODRE SYSTEMS
1115E Shady Trail
IMallas, TX 75219
114,241 -1652
Prnsdes floor pans]l sysiesms b prolect gym
Mowors dhuring special evems

SAFETY TECHSOLOGY
YU Airport FBoad
Pondinc, M1 48054
ME/6TE-1 Dd6

Manufactures the STOPPERLINE, Staps
False fire alarms, damage 10 emoke detectors, gnd
theft of fire extingwishers

SALSHURY INDUSTRIES
100 Enst 61 2nd Sareet
Loz Angeles, CA 90001-1598
AR T

Manufactures mailboves and mailroom eguip-
ment for the LS. Postal Service amd usiversiihbes,
all size mailrocsms

SANTANMA FPRODNCTS O, [N,
PO Bos M2

Scranton, PA | 850

B . S0 2

« Steam

» Electrical Power

= Chilled Water

« HVAC

* Fluidized-Bed Boilers
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Annual Meeting Exhibitors

Mnnufactures poly-isis HE solid plastic todlel
and shower partitions for public restrooms.
lckeroom benches, afd vapiiees

SCHLAGE LK
2401 Bayshare Bowlevard
San Francsco, CA 94114
41%/467-1100

{¥ilers the Imiellis Electronic Locking System,
a iechnclogicnl breakthrough in compaierized
lecking systems.

SCHOENL. AND OOLLEGE
1114} Superior Avenoe
Cleveland, CHH 448114
216 G- T

Pubsiishes a monthly magarine servimg the pol-
iy, pdmimmstmative, and specialisd bevels in pulshic
school dissirsces, privae schook, jussor oolleges,
calleges, and universities.

SELKIRE WOOD INDUSTRIES, 1N,
1 356 Charch Avenue
Wismipeg, Maorsioka
Canada B2X 104
204 /6331047
Mansfactures wood casegoods | Murnstiare) Tor
use in college dormyilories., health cone Maciliics,
ard the hospitality industry

* SERYICE ENGINFERING ASSOCIATES
1441 Dresden Drive, NE

PR Box JINHES

Adlania, Gia J0I900RS

A0 ¢ 261 - 2050

Provides facilities management consulting
{mechanical and custodial) 0 usiversiies aml
colleges.

SERVICEMASTER MANAGEMENT
SERVICES
20 Warrenville Eoad
Derwmsers Cliroe, TL GOS0 S
B0y 2250477

Provides manapenal suppor] piograms i asst
administrators in a balanced approach so phvsical
plant, grounds, and food service management,

SHAMRBOCK SFECIALTIES, INC.
11144 Morth Cave Creck Road
Phoenix, AZ S5020
i DA TEE
Specializes in pymeasium bleacher renovation,

TSHAWWARE, ™.
3365 Harvesier Roud
Harlingion, Chataro
Canads LT 182
a16 6326005
Provides the ShawWare integrated facilitics
maintenance management system which stream-
lenes entire malMenance opemtions.

SAIITH FIRERGLASS PRODLUCTS, [N
TN West &5%h Sarest
Link Rock, AR T2209

FACILITTES MANAGER

501/ 3654010 N
dlamulactares a wide range of [iberglass piping
SASREMER.

STANMAR, IMNC.
Raston Post Read
Sailbury, MA 01 TT
S 44354922

Deaigrs and constructs multi-purpose mere-
wiwma] Tacifivies for colleges, umlersilios, YM &
YW Al corporate offices; and sporis medicine

cemlers.

STRAMDO, 1N,
Houte 50 Morth
PO, Box 19
Bradley, IL 60915
KIS S12-A154
Oifers autamation for poals and spes, 1he lases
in chemistry aubamation Lo ensure sale, spariding.
clear wnber.

THE SYSTEMW WDEES, INC,
1640 Powers Ferry Road
Buskdisg &1
Mlaricinn, GA HO&T
5049525444

Frovides MPAC (maintenance plamming and
aumitolp @ comprebensive, interactive syslem de-
migned to insprove an crganization’s ability 1o plan
anil marEge malmenancoe and material Tene-
[EH L

TARHANT PAKTS
L), Box W95HG
Lomisville, KY 4099
B /626 BOE
Prowides preferred paris for all Trane equip-
a2 18

APPLIED MANAGEMENT ENGINEERING, P.C.

120 South Lynnhaven Road Suite 105
Virginia Beach, Virginia 23452

FACILITY AUDITS/INSPECTIONS

* Training
* Implementation
* Support

See you this summer in Reno! _Booth 300 _ |
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THERMAL PIFE SYSTEMS INC.
1), Hom 442
Primeos, PA 12018
2150202055
Provides preensulated undergromnd puping ays-
2R,

THERMHD MATERIALS, 1™,
PCE B 94454
%R ] ]ldﬂ_n_ LA 92108
09 TT 2406

Offers cold-proacess foofing systoms, scambess,
and elasicenelrse with o gravel ginmg casy main-
lengnce

THIS END UP FURNITURE O
A0 Cenor Ridie Rosd
Woestlake, OH 44145
TG /89400
Manulfacieres a comgpleie line of slid wood
darmiory and lounge furniture

N CONTRACTOR PRODUCTS
IM Cenier 2253505
Se. Pawl, MM 55§44 000
GI2-7139715
Swpplees deck coating. wealers, pnd fire protec-
tion products.

THC TRAINING SYSTEMVS
J1D0 Sauth Machigan Avenue
Chicago, [L G604
J12ETH000

Eahibals samples of entire fine of traimieg pros
granis eovwering virlually every job skill found in
imilasiry.

THE TRANE €1
300 Pammel Creek Fiosd
LaCrossn, W1 54601
&OH TR 2000
Oiffors. heating. ventilating, and air coadition-
mp products

TRENWA, INC.
1419 Alexandria Fike
Fort Thomas, KY 41075
G0 TR D830
Desagns and febricates pepe trench systems o
sl piping reguirements

"E&LCOATALY T
10 South | Tl Sireer
Philsdelphis, PA 19101
.':.'-.-'-1!3—4|4I'

Prowiches the TRAC duolal resonirce allocaliad
and contral) System, a comprehensive, integrated
malitenance mankpement svitém lor plvaical
plin| Ol

LE™MCTE, I,
HOE-B Enidustrial Cosin
Wihe, TX 75008
JR4A47-548)

Manuleoures passive infrarcd amd wlirasonic
DOCUMINGY RSO i lighting ani HVAL o
Ll

*UMNISDN TRANSFORMER SERVICE 1%,
19 LRl Redgebiary Hoad
LASH]
Danbury, T 06817000
03 T-2634

Fratures RECLASS 50, 8 PCB elecirical
transformier reliofdl thal reduces POCR level 16
belerw S0 prpim

LINITED SCANNING TECHSNOLOGIHES
1200 Wiest Fionoer Parkway

Peomia, |L 61615
#0311 865

Specializes in infrared thermography s o
mears of dejecting and disgnoseng defects in
roafing sysiems

LS. INTEC TN,
2002 Wi Vickery
FiL Warth, TX 76102
BT 3362724

Maonulecieres commercial moofing and water-
proofing prodicts, excellens for repairs as well s
reroofing

LMTTED STATES PUNICE (00,
1219 Bahama Sireet
Chaswornib, CTA 9131
E]H KH2L 00
[HTers imstiqutione] PLIMIE sCOuriag Wk, o
hard surface cleans

LINITED SUPPMIET SEREVICES
EhAL Fam Vie de Vemara

Sulee E-1E%

Seontedake, AL B53LH.3132
LR S

LMITED TECHNDLOKGHES CORE
Linsted Technalogies Balding
Hastbord, O GA0]
)3/ TI8-THES

Dhvmumns: Carricr, s

VO™ DNLIPRI™ I,
2720 Tabey Dinive
Indfanapsale, [N 46719
317 RO
Manulaciunes door exnl kardware ol related
elecirical securily prodects for over 75 yiars

WALKER PARKING OONSULTANTS
I Penn Center Flam
Suife (015
Phikadelphia, PA 13002
ZI5FTS1-0555
A mmlti-disciplined engineering firm specialie-
ing in the plamning. design, and restoration of
malti-bevel parking sbrociures

WEBR SERVICE C0k, INC,
36590 Freeman Boulevand
Redondo Beach, CA S0278
21317251 H
Provides coin aperated lanndry equipment, in-
cluding mintenance of the cquipment

WEIL-Ael A1 0.
Hlaimne Strest
Mlichsgan City, I &6 360
38 RTRRSA]

(hifers commercial and ressdentinl bat water
and sieam cust iren boilers for gas, oil, or com-
bimation gas /oil firing.

THE WESTERN GROLT
1637 MNorh Warson Road
PO, Box 32407
St. Louix, MO 63132
RTETE s
Special zervice conbracior in the bwo main ar-
e of exlerior building restoration end new Son-
struction walerproosfing

WIRSE OO
Tidh 1151k Sdreet
Lakeville, MM 55014
1 B A4 BN
Provides raghamt Roor heabing. soon isiamng,
el proinsislaled tidbig

FACTLITIES MANAGER

Il

Critioel fssues im Facilites Manoge-
rriEnd 150 mew hook series that addresses
fockay's key concerns m physion! plost
aolminisiralion

Critical 1esue® 1TTLI1-_L
Facilities Mana
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Allow 34 weeks for delivery
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Job Corner

Job Corner Deadlines

Job Comer classified advertisements
cost 520 per column inch; display ads cost
525 per column inch. There s a twe-inch
minimum charge on all ads and no agency
discounts are available

Upcoming Job Corner dendlines are
Aunpust 10 for the Seplember edition, Sep-
pember 8 for October, and October 10 for
Movember, Closing deadlines for job an-
nowncements are posted at the request of
each institution. In some cases, deadlines
miy be extended by an imstitunon. APPA
encourages all individuals interested in a
position o inguire at the institution re-
garding its closing /hling date

Send all ads, typed and double-spaced,
with an official purchase order 1o Diana
Tringali, Job Corner Advertising. AFPA,
14486 Duke Street, Alexandria, YA
22314-3492, Or zend your ad via fax 703/
549-APPA (T03/5409-2772), Call 703/
GEA-1446 For more informalion,

FACTLITIES MANALER

IMRECTOR OF ENGINEERING

The Liniversaty of Connecticat is a major research instilution consssting al 0000000
square feet on @ 625 acre acndemic core. The university manages i1s own waler supply,
sewnge treatment plant, and sanitation sysiems. Engineering support & addsbionally
provided to five regional and nine cooperative extension service locations. Reparting to
the execiuive director of the physical plant, the director is responsible for design
engimeering. construction mansgement, and code complinnce. Primary activities in-
clude direction of the preparation of drawings, specifications amd estimates for renava-
tion work performed by and for the wniversity: supervision of construction manage-
mend [or work performed by contractor; and coordination of the reviews of all projects
designed by the university or mapor capital projects designed by the department of
public works. Cither responsibiltiies include propect siatus reporting, the selection of
ouiside engineers and architects, direction of the university's energy conservation
efforts, amd provision of technical support 10 colbeges and satellite campuses. Mini-
mum gualifications inclede a bachelor's degree in engineering,'architeciure, profes-
sional enpineers license and fve years of managemenl experencs in engineering,
comstractbon of related field. An advanced degree in a related field i highly preferred.
Salary is torgeted in the high ffties. Reply 1o

THE, G i
N UNIVERSITY, OF St o e
LCONNECTICUT s

Manager, Facility
Maintenance and
Operations

Farrm Mabhitnal Acceleraior Laboratory, tha premier high enargy physics
rasaarch facildy, is saaking an indvidual for the position of facility man-
lEnance and operations manager Aesponsibilites include supervision
of bargainang wnit stal and administrative parsonnel; schaduling ol
preEncenlieg masnbinance for all mechanscal, electrcal and HWAC eguipmen
wilthoul interferencs (o the oparation of the research program; peojec
ﬂhﬂ'ﬂ"ﬁﬂg And Cosd 1fiﬂh||'|ﬂ Duidge manaqemem BN cost contamment;
and assoceated administratess functons The Tacihdy consigls of BB00
acras with 1750000 square feet in 300 bulldings

Qualiicabons include a BS in mechanical or elecincal engineshing and
at least five yaars aepeniance managing & very tErge physical plan al &
major risgarch institufion o eniversaty. Prodessional registration or the
ahility to aitain sama s predesred. Backgeround must include exlensive
auperianca i the cparation of a compulensed preventive maintenance
scheduling and cost iracking systam. Sirong leadership, employea mo-
fivalion and resounce onganizalional skdls must hives bean demonsirated
through specitbc past accomplishments

Fermilab oflers an excallani salary mnd banedits PR Eps For conssdera-
tipn. pleass sand your resume and salany history 10; M. James L.
Thompson, Fermi Mational Accelerator Laboratory, PO, Box 500,
Batawia, IL 60510, An Egual Oppanunity Employer MIF

# Fermilab

Superintendent of Physical Plani. The
University of California, Riverside, is
secking an individual for the position of
superintendent in its physical plant
deparment. The incumbent plans, esii-
mates, coordinates, and schedubes mainte-
nance and recharge work in the physical
plant departmcnl; meels with campus
personnel to determine scope of work; pre-
pares detailed price quotes; collects and
reviews information for use in developing
complete and accurate matersal lists and
cost estimates; prepares weekly work
schedules and assssts in planning and co-
ordinating all construction and mainte-
mance work in the department. Must have
knowledge of architectural and engincer-
ing concepls including the ability to read,
interpeel, and prepare plans and specifica-
tions, knowledge of and experience with
cslimating Lechniques wsing established
engineered workhour standards for all
construchion. alleration, and mamienance
work; peneral knowledge of computer
apphcations including experience with in-
tersctive data bases. Ability to communi-
cate effectively with campus personnel,
contractors, and support stafl required.
Education and éxpenence equivalent to
graduation from & lowrvear college or
university in business admimsiration, en
gineering, architecture, plant manage-
meent, industrial technology, or public ad-
ministration, and exiensive expenience in
twa or more building or mechanical craft
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FALTLITIES MANALER 1

trades required. Balary range; $36,000-
544,900, For considerziion, submit appli-
cation of resume 10! Linbersity of Califor-
nw, Riverside Stafl Personnel Office,
1160 University Avenue, Riverside, CA
02521, Relerence position 8905002, The
Lniversity of California is an Equal
Ooporiunily Emplover

MANAGER, PHYSICAL
PLANNING AND
COMNSTRUCTION

The physical plant depariment of
thie Ulmiversity of YWeslen (nlarm o5
sn:rrkin;q an enerREic, responsive in-
dividual to manage the degartment’s
phl.-:.il:al |'_||.'mninp; aned ConElnecion
division

The dg'pnrlmenr s resp wisibality
for management and supervision of
planning and program develogment,
architectural and engineering design,
and construction for the wniversity's
masdti-mmillion dollar renowvation anad
capital development program

The university is 3 private institu-
tion located in London, Onmlano
which errglls 21 000 umiﬂgraduule
and graduate winpdiryis,

The inclivichsal selected for thas -
gition musl have considerabla
knowledge of and expenence i ad-
ministrative and management prac-
tices and overall project manage-
ment skills including planning,
design, estimating, consfruclion
methods, and scheduling fogether
with a good working knowbedge of
compuler systems, includimg CAD
An abdity to maintain effective work
ing relations and strong communic-
tion skills is highly deserable

MIMIMUM REQUIREMEMTS:
bachelors degree in engineening or
architecture and 10 years expeniencs
im aschiteciural ar engineering design
amndd construction with at beast five
WEATS PXPETEN0E IR A SEnsnr Supeny-
sory of managenial position,

Salary will be commensurate with
experience and sall nchede an at-
tractive benefit package.

Candidaies may apply in confi-
dence by '.1:|:||1|.|I1||1,g, i reswme o)

Bill Dashing
Agartan] Dhracios
Hurman Besousoes
The Uiniversity of Western Onlano
London, Datario
A 5E3

An bqual Clpporiunly Employer

Assistant Manager for the Campus
Ebecirical Liility Infrastreciure, Liniver-
sty of Maryland. Unsder the generzl so-
pervision of the manager, plant engincer-
ing unit, the incumbent provides
leadership to the development and re-
newal of the 4 KY wnderground, high-
voltage distribution systems and the 250
butlding dstribution systems on the cam-
pus. The incumbent also works chosely
with the campus electric shop 10 coordi-
nate repairs and adpest loads duning peak
consumplion periods. A sohd knowledge
of primary and secondary power distriby-
L systems 15 redquired with expenience in
desten, operatwons, and for mainienande
This person will have to develop stan-
dards, establish critenia, wrile specifica-
tion, and review drawings. Qualifications:
bachelor of science in electrical engineer-
ing reguired with Marviand registration
within one year of appointment; five years
of experience in the design, review, and
repair of institutional high voliage electn-
cal distribution systems and commercial
building distribution systems. Benefits:
umversily benehits are competitive. Sal-
ary: commensurale with experience, To

PHYSICAL PLANT SERVICES

apply: submit letter of interest, resume,
salary history, and the name and address
of three references to: Ms. Sue Elliote,
Manager/ Employment, Department of
Physical Plant, 2300 Service Building,
Unaversity of Maryland, Callege Park,
M 20742, Applications received by July
31, 199 will peceive full consideration
AAJEDE

Assistant Manager for Specifications,
Flan Keview and [nspection, L niversity of
Maryland. Under the general supervision
of the monager, plant enginecring wnit,
ihe mcumbent will be responsible for
developing specificatons and bid regquire-
ments for $3-6 million annually of mainte-
nance service contracts and delerred
maintenance /Tacilities renewal projects:
developing guide specifications 1o be in-
corporated into 575100 million annually
of campus capital construction projects to
assure the mamiainability of these build-
ings when built: reviewing plans and de-
signs for new construction and renovation
pragects on behalf of physical plant 1o as-
sure compliance with guide specificalons;

el oy 4]

The City Cillogpe of CUNY b curmently ssarching for two senior bevel administrators for
the Department of Physical Mlant Services, The Chy College of CUNY & the largesi
senior college of e CLINY sysbem with more than 2.6 million sguarne feet of space on a

12 acre urban campus in nesibern Mankhatian, The de
Enrln.n.dﬁ Edaimtenance, Custodial & and Mant Chperations.

270 e plivyines.
HRECTOR

rimeent is composed of more than

This positich feparts ko ik Assistant Vice Presiden! for Facililties and Space Flanning

and will be responsible for the overall management, adgeting and bong rnge plannin

of the departient, Candidates must have significant experiences with demonstrated

verifiable acoomplishments in the management of a larpe and Eﬂﬂlph‘h faclity, prefer-

ably in & university of msbtutional setting. This = a hﬂllgh]:r wisible position with signifi-
k

cant interaction with shedents, Facialty, and stalf Can

date must be artioolsle and pos

sess effective communication skills, Preference will be given o HBoensed Mrodessional
Erginecrs or licersed Stationary Engineers. Experience with preventive mabntenance

sysiems, labor relakions, and compasier &

icalions are desired. Salary is commensuraie

with experience ard in the range of 555,00 ko 570,000

ASSISTANT DIRECTOR
This pm;hlun. r

is ko the Director of Phisical Mant Servicss and will be primarily

respansible for the sdminsirative supervision of Custodial Services and Grounds
Maintenance. Candidates mnast possess effective commaunications skills and have signifi-
cant experience in personned praciices and labor relations. Preference given o candidades

with & degree in a related Reld plas foair

s pxpericnoe n a managerial f administra-

tive itin althewgh candidates may apply with a high school diplaoma and eight years

aimilar
o B55,(KKL

iemce. Salary is commensurabe with experienoe and in the range of 358 000

Interested candidates should submit a resame and the pamses ol lree prodessional reder-

emoes, puuml.m'kuﬂj na labker than Augnese lst, 1953 o Assistamt Viee

end Antheny

Restriguaez, Chairman, Search Committes for Physical Mlant Services, ofo Offices of
Adfirmative Action, Reom A-206, a1 the sddsess below

THE CITY COLLEGE OF CUNY

Comvent Avensie ab 15515 Skraet
Mew Yook, MY 10031
Am AAED Employar M
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Jobs icant. from m [3

and [urther refine the guide specificutions
1o assure thorough oversight of $5-6 mil-
lion annually of renovation and minor con-
struction projects. The incumbent will su-
pervise speciflication writers and
constraction supervisors.  Qualificatwons:
bachelor of science in engineering or ar-
chitecture preferred; five years expen-
ence in specification development, the
development of bid packages for construc-
tion/renovation and/or construction in-
spection required. Benelits: university
beneflits are competitive. Salary: com-
mensurate with expenence. Toapply: sub-
mil letter of interest, resume, salary his
tory, und the name and address of three
references Lo Ms. Sue Elliott, Manager/
Employment, Department of Physical
Plant. 2300 Service Building. Universigy
of Mardand, College Park, MDD 20742,
Applications received by July 31, 1989
will receive full consideration. AA4/EQE,

Fhyvsical Plant Superintendent, resi-
dence halls and commons. The gualified
candidate for this position must have a

bachelor’s degree (advanced training pre-
[erred hwith at least five years ol engineer-
ing expenence, including twe vears in a
supervisory capacity. Ciher regquirements
include a thorough knowledpe of plumb-
ing. ebectmcal, heating., ventilateon, and
mechamical systems; the ability 1o evala-
ate and prepare mechanical specifications
and direct the work of building engineers
and ouiside tradesmen. BExcellent inter-
personal communication and analytical
skills are essential. Reporting to the direc-
tor of adminstration lor residence halls
and commons, the incumbent will be re-
sponsible for the engineering and mainte-
nance services for seven residence halls
and three commons. Salary range is in the
mid-thirties. Excellent benefits are pro-
vided. Sart date is August [, 1989, For
confidential consideration send a resume,
complete with cower letter to: Camdiss
McCaffrey, Employment Mamager, The
Liniversity of Chicago, 956 East 58th
Sireet, Chicago, 1L 60637, An Afirmie-
rive Action Egual (pportusity Em-

I|'!l.l'|'.-|.ni'|"

phigsical plant

DIRECTOR OF
HORTICULTURAL
OPERATIONS

A I el s lly ries ocjhired Frbwulforal ongerization has an memeediabe
oppoiunily avanlable hor & seasordd prolestionsd with exceptiongl leadership
siills angd pdewsnun ecperience in the Feld ol hadiculiure. Pesibion will be
available afler Sepaembss 1, 19085

Fhi geaalilesd] imdividual wdll repor ta the CED and be responehile bor ihe

paerall marsgemerd of all haorculiural sctivite

Thee Incumiberi must provdide. leadership far up o 150 smiployess. Onher duties
i lude pianmnG and managing las cjE ROl larvds s ey Jign. comsirechicm and
Ml rMeErsnee prigecis filiad ey slopmg snd managimng capila =

budgets. & well d:- monilaring e conditlonsipheep ol squipinend ari .I

eutdears and wnder glawss

ASSISTANT VICE
PRESIDENT, FACILITIES
PLANNING AND
MANAGEMENT

Wayne State University, located in
Detroit, Michigan with an eneolimient
of 31,000, seeks applications for the
assistant vice preskdent for the office
of facilies planning and manage-
et

The assistand vice president will di-
et all aspects associated with physi-
cal plant operation, Including cam-
pus planning, budget planning, new
construction, factlity rehabilitation,
architect selection, interior d-EhiEl‘l.
capital budget requests, project plan-
ning and design, grounds and custo-
dial services, and physical plant
maintenance and operation.

The assistant vice president pro-
wides leadership to organize and im
phement a comprehensive campus
d-t"n.'l'll:-'pmrnl: ard facilities Fll.anni.ng
and management program. The AVT
reports directly to the senbor vice
president of adminkstration and fi-
rande

Candidates sl be required to
sesis & bachelor's degrss in anchitec-
fure or El'lgj.'n-&ﬂ:inﬁ. hve B0 Seven
years of applicable managerial ex-
perience in the public sector with
planning, construction, and facikities
managermnt, and a FII'D!I'."!.'I.:iI:lI'IHt reg:
istration.

Salary is commensurate with
qualibcations,

Posabon available .|'|.ut|;|.|:1! 1, 1989,
For tull consideration. semd resume
and ular}' hi.'ll:nr].' with cover better
and hour referenoes fo;

Hia C, Frijiors
Senior Vice President
Administration and Finance
'I-"|'.:I:|-'I'II:'- State Umiversity
1110 Mackenzie Hall
Derbrovie, M1 432032
Wit e State Ulmiversidy 5 an equal

Posttion requites. a miramum of 8 bacheloe's degees o hostieulue, sith 5 16 appirtuncty educator and enploger
10 weass prevenus mardadrmerd heackes o experience, Eacellent ariif S rhi m'hl ircifes and emcour-
cirmmumicationinterperuans shills and 8 poven abilicy 18 uisdersine gualily dgrs u,:lp]z.nhr.ur- Frivmi ivoemen and
In lardscape desgn ae alss reguired . Rl

Wi uller & salary range ol $50.000 wo 575 000 dwhich & negotlabke) and

COMMEnsuTale wilh Sdpidbned, plus @n ouilstanding benefits package

Intetested appdicants should submit & ketter of applcation Felaring yinsi w
epeErEnce 1o ihe background 1equinsimedils (Bl above, plus 3 curerd resuame

with salany hislory 1o L. CM, Box 28, 834 Chestnwt St., ‘Wonyme Fioe Univeesly

D g
“ihl‘ﬂp.il. PA 19107, ~n |.|||..u Cipparturity Ermgileneer, MF




DIRECTOR OF PHYSICAL
PLANT

Hice University, a privabe, inde
pendent, comprehensive research
universilty 18 currently accepting
applicabons for the posithon af physs
cal plant derector. The director wall
assume managemsnt responsibility
for the watility svstem, the power
plant. architectural and engineering
BUppOrt SeTVIORS, W COTEimection
and the over two million square feet
of building space

I.,Jllul:ltlnf i I_'\ll,'\ll'-\.'-..'-l'l'- ane requied 1o
l'|.\_I'.-.' fan |"|'!""I'l-;,"|'- ng |'il_‘|_'rl'\-|' |-|..|'. ]
siofal eTEANEETINE NeEEiration _'|-'||‘| ]

FTRIFAMALT Ol 1Eve A S S CERST 1l a ma

;'I:I!_I|II_"\-|'\-\.|'.|'!:, ::HF':'::I-I;\.'.I_ ElAME Or
SysERMTS Managemen Lxperence in
an organization of stmilar slze and
function. Expertence 1 managecment
ob.a cogeneration faclity s preterned

Ihe salary for this position 15 com-
petitive and will be commensurate
with the candidate’s knowledge and
l\.'\.l'll'l'.l'l'll.l'

Submit resume and betters of refer
ence b |, Smith, Kice Uninnersity,
Employment Office, PO Box 2666
Houston, TX 77252

Rice Unrtrersity 25 an Egual Ch
uity Employer A A M JE S
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Snbonis, 12X, Conlpet Charles Jenkins, 512 /434
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et 14-17—Eastern. Technica NINEFRILY il
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Curl Dy, Q2 53 3 0-E 500

et Midwesiern. Checagn, 1L Con-
et Cicorge Preston, Ard [nstitufe of o Tz gy,
112 /443-3940; or Bob Cerr, Universry of
I A hicago, 31200463581
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Other Events
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Internacional, Heslding Semeoes and NVabie-
RERCE SemiliEs. S
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e, TR Cainitsel: Esecibive Enlerprmse, les, 22
West 218 Soreet, MNew Yook, ™Y 100 ]0-5504
B0 HTE-H333, mmtesde 1he 1.5 212/ 645-THED

S (5-J7— 43ed Aninaml “orthsest Terfgrass
Canleremce dmd Eahibblbin. Sheralon |acomn
Huel and Hicsnlemmal Pawvilinn, Taooma, WA
Laoditect Tuifgrass Asiogiabioin. PO, Bog 1367,
{ Hvmmigna, Wik SESOT: 200G T5E0ETS

See you next year in

Ottawa, Canadn!
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Internship Exchange
Network Developing

by Nick Cimino
Truckee Meadows
Community College
Reno, Nevada

The Professional Affairs Committes is
saliciting imformation from member insti-
tutions that have experience or interest in
internships or professsonal personnel ex-
changes between institutions. The Small
College Commitiee has expressed an in-
terest in Lhis subject as & means of profes-
sl developmend

A wvanety of formats have been pro-
posed, 1T you have an interest or expers-
ence with any of the following formats,
plesse respand Lo this request for informa-
Hsn

® Ope-week visit—An administrator

sclects an institution with o well es
tablished physical plant 1o draw ideas
and insights for use at his or her
home institution. The visiting admin-

sirator identifies certain key issues
to be addressed by the host institu-
trn, butl the progrm will include a
fairly comprehensive overview of
plant operations.

Long-term mentor relationship—An
established physical plant direcior
would establish a relationship wath a
novice directon over o one-or [wo-year
period. Pericdic meetings would be
scheduled to focus on specific Bsucs
and the established director would be
available for general advice and sup-
pori by telephone and written com-
minication.

Une- or twoday visit—Highly tar-
ietesd, this visit would focus on a spe-
cific isswe such as hazard communi-
cation or work control systems. The
physical plant stall thai has specific
information on the identified topic
would be allowed to provide an inten-
stve expenience exchange to an indi-
vidhwal or small group,

Experience exchange mestings
Cipen discussion forums could be

L eGHIn

— o — " ‘J,._“h
: ________———_______ N 19 T 178
g FACILITIES AUDIT WORKBOOK

A Sell-Evalustion Process for Higher Education By Harvey H. Kaizar
Putiishad by e Azsocisinn of Pripsicl Plant Aarmmusiralons of Uinsaratees and Colages
A sli-Dry-shiy Bt 1 Bsamson e quaity ol your physeal plan and esfabisting
pooes e ongQueng peograees. Inchotied Bre campls rating lormg el can be modfe
o ey faciiy
FI50525 APFR memoens] + B8 shepdeng hanclnyg (1588 091 1358-37-8|
Mormembens Ml peenay, Memhens Sy use (UeChase se

Send omens v Publcations, APPA, 1446 Duke Street, Maxandria, WA 22314-3452

HA

scheduled in national or regional lo-
catwons 1o pllow phyvsical plamt direc-
tors to exchange experiences and
ideas concerning “haot™ topics such os
capital renewal /deferred mainte-
nance. The exchange would empha-
size open dscussion rilher than lec
ture and would rely on moderators 1o
keep the discussions on track.

I nformation or inquiries concerning this
topec should be addressed 1oc APPA, Pro-
fessiomal Affairs Committes, 1446 Duke
Strect, Alexandria, VA 2X314-340%

00

Information Exchange

Morman Loat, assistant director, physi-
cal plant, a1 the University of Winnipeg,
wiidhd like 10 hear from anyone who has
experience with greenhouse lighting. For
example, 37 valt VHO lamps wersuos
metal halide lamps in & high humidity
environment. Please contact him at the
University of Winnepeg, 515 Portage Av-
enue, Winnipeg, Manitoba, RIB 2319
Canada; 204/ TEG-9235; fax 204 /783
RS0

Section B9 Effective Date
Postponed

Hold ol on any plans 1o comply with
Section B9, Treasury Secretury Nicholas
Brady announced in May that the effec-
tive date of Section 89 would be post-
pored until October 1, while Congress
und the administration rework the law
Sheldon E. Steinbach, ACE general coun-
sel, was quoted in ACE's Higher Educa-
tion & National Affairs as saying, “There
are going to be changes 1o the Section 89
nondiscrimination rule in the next several
months, and institutions should not even
consider trying to comply with the rule as
it currently 5 written” Sieinbach noted
that instilutions may have 1o “comply
with o qualificatien rule of Saction 89 re-
quiring emplovers o provide notice of
plan terms o emplovees.” The delay was
caused, according to Brady, by the real-
izateon thai the regulaiions cause exces-
SIVE Com [!lli.ﬂﬂl:'n: huirdens on :I}uu.m:ys_
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Membership

New Tastitmfaomel Members

Cabrillo College, 5300 Soquel Dive,
Apans, CA S3000%; 204/479-6405
Representative: lim Graefe, man-
ager, malmtenance and operations

Mortherm Territory University, PO
Box, 80146, Casuariee, Darwin, NT
081 1. Australia; OF /946-6666. Rep-
resentalnve: Uraeme Denneby. head.
buildings and grownds.

Royal Melbourne Institute of Tech-
mology, 124 La Trobe Street, Mel-
bowroe J000, Australiy; 03660
2034, Representative: Len Butterley.

Sputh Ausiralinm College of Ad-
wanced Edwesclon, 46 Kintore Ave-
mue, Adelaide, Souih Aussralia SO0,
Austrading OF/ 2281645 Hepresen
tative: Meville Thicle, assisiam man-
ager, propedics and services,

Soulh County Cemmesity Collige
Disiricl, 25535 Hesperian Boule-
vard, Hayward, CA S4345, 415/
Tah-6hd8. Representative: Mick
Percira, mamager, maisicnance asd
apTalions,

Charchlamids, Weslern Australia
BOTH, Australin. 09/ IB3-2275. Rep-
resenialive: b, Donald, head of
Banldings and gromnds

Windsor Board of Edvcation, 230
Eupeniz Strect. Windsor, Omiario,
Canada NBX IXE; 51971553157,
Heprosentative: MUP Groham, p.

eng.. manzger of plnm

M Inetrfantdonal
Represeatafives

John Hrown University, Siloam
Springs, AR: Everett Ensley, director
of physical plant.

Lirn-Benios Community Caollege,
Alhany, OR: David Wienecke, direc-
tor of Tacslities,

Morth Harrie County College. Hiowrs-
ton, TH: Phil Haker, dsane plany
dhrecior

Peiller College, Misenbsamer, ™ML
ik Wilmeath, vice presidemt for fi-
mameal afTaars,

Samta Clasa University, Santa Clara,
C.{:_Huhu't M. Bernthal, dimcctar of
physical plami

Liniged Saates Maval Academy, An-
rapalis. WD Jobm O Dempsey, pubs

Ise wiirrks. aflicer.

University of California /Davis, [a-
vis CA: Darrell P2 Ralls, vice chan-
cellor, Facilizes

Uiniversity of Southern Indina, Ev-
unsville, I™: Siephen F Helfrich, di-
rector of physical plant.

Westmimsier College. Mew Wilming-

ton, FA: Romald J. Penniegion, oo
director af physical plam

MNrwr Assocrade Wembers

Ampusinna College, Sioas Falls, 50
Irene Melsen, Chmer Sminlnisky.

Amrarin Higher Edecation Cemer,
Depwer, COv Magghe Vel onaghic,
Pl bl T hearminaii

Colby Callege, Walervilie, ME: Gor-
ioa F. hiwsanan

Colorads Sehool of Mines, Ciglden
CLk Holwert Clesrwader,

Emmanue] College. Boston, WM&
Kevin Murply

Gieand Valley State Universiy,
Cirand Rapads, M1 Hichard 0,
Pulelilier, ™ola ™ickin,

Humber Colloge of Applied Arms &
Technidogy, Rexdale, Onlara, Can-
odz: Douglas Demson, Gary Jeymes.

FACILITRES MANAGER Ir

lowa State Linlversity, Ames, 14 A
Ihenn Morton, Flizsbeth C, Starkeal,
Lymn B, Seiler

Johnzan & Wales College, Provi-
dence, B Marco 5. Maia

Morhern Alberta Isliwle of Tech-
skoiy, Edmomton, Alberts, Canads
Dhemiinis V1. Dheaghe, Phil Daitt

Orepon Swie University, Corealls,
OR: Cunt McCann

Pakamar College, San Manoos, TA:
Carming M, Yanoeso, Phil V. Byan

Parks College, Parkville, MO: Deavid
L, Beker

The Fenrsvivania State Uiniversaly,
Her®ew, PA; Jamis B, Kishr

Pepperdens Uiniveersicy, Mahba, A
Gary Powkall, Bill Salyer

Pratl Instiiimie. Boooklyn, ™Y An-
hamy Gelber

Raper Williams Callege. Brstol, BE
Skip Learned.

Saginaw Yalley State Limiversaly,
Umiversity Cender. M1 Thomas W,
Summers, Jorry A, Wondoook,

St Lows Commanily Collige, 1.
Lowmis, MOk Bill Close, Dhea Ward

Tulame Unmversity Medical Center,
Mew Oirleans, LA Larry St Romaing

August 1589 INSTITUTE
., 13243  FOR

1314 15 16 17 18 19 FACILITIES
damm0s | MANAGEMENT

AUGUST 20-25, 1989

Stouffer’s Harborplace Hotel

Baltimore, Maryland
OFFERINGS:

» The regular three-track Institute program (completion of Programs 1, 2 and 3 are

necessary to graduate).

» Also small college sections of a number of classes in the regular Institute program.

lSPEl.‘iHlP

rogram — Maintenance Management

* Special Program — Health Science, Research, and Medical Facilities Management

REGISTRATION:

Fess: §575/APPA Members

(Additional registrants from same

Tt i e T dae=ma il

Registration materials and program

For - o g

information available from the APPA
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United Snves Maval Acdemy, An
mipilis, Mk Frederick ©. Corey.
Hichsrd Fernald

Universaty af Aripona, Tocson, AE
o Harkenrsder

Dimiversaly al Calilarnia !Davis, [a
wis U A Hobert P Kelleber

Limversny al South Dakots, Vermil
Bon, S0 Jerald 1., Lane, David
Spklamd

Limwersiny al Soutl Florida, Tamna,

Texas Medical
Ix:

University af
Branch/Gialvestion, Cialvesboi,
[hennis Failey

Yale Liniversaty, Mew Haven, ©1
Kenneth Bloch, Bobert Gaoss, Wiy
Rosmiree

Mew Affiliate Members

City of Greeley, 651 10th Avenee.
Giregley, CO B0GI1; B0/ E50-9820,
Represemative: Gene HalMner, di-
recior, public fociliies.

Mdadiord Township Public Schools,
120 Siokes Road, Mediond, NJ
[ERO5S; 609 654-0416. Ropicscii-
wutive: Hines B. Davis, dimector af Ta-
Cilmees

Seprihwest Commectloai YYIOA, 159
Proapect Sireel l-.'urnrcgl:n.'-n. CT
D6TH0, WK/ 4HRRTES F-h.'pr:'n:n
takreg. Paiil Sasdlioawskl, j'lll:lilﬂ.'ll: |'I|Jl1l:
dirvelor

Radlard Commumily Hasgital,
Eighth and Randalph SErcels,
Radford, V% 24041 TO3,TH]-26E4

EACILITIES MANAGER

Represeniative: Fobert Barbattic
vice president. support servioes

Nw Nubecribing Memibers

Mannisg Enspp Architecis, 1515
Sprute Sirecl, Saiive ML Boulder,
COd S0307; 303/442-7042. Repre-
senikabives Jahn H. Keagpm, partnes

Manning Kreipj Afchilects & &0
architeciure end plannign Brm serv-
ing higher education and ather ede-
cation agencies in Calorado.

FI. Geisrge Blenklom

<)

Scoring Highest in
Custom Design,
Quality Fabrication,
Planning Services and
Competitive Pricing
Since 1946.

APPA STAFF

& Walter A. Schaw, CAE
Frecutive Vice Presicent

| Wayne E, Leroy, CAE
Assnciate Vice Presicent

..} Chong-Hie Choi
Crirector of Fimance

Colleen Conier
kanager of Admimasirative Sendaces

Rila Ganil
Sall Asssland
Sleve Glarner

Direcior of Commumacalsoans
Exfiibaar, Faciities Manager

Stephanie Gretchen
Fditiar, APPA Mol islleir
Assistant Eclitor, Facilities Mamager

Permanent Grandstands
Mortable Bleachers
Aluminum Stadium Seating

Lisa Harris
Staft Assistan

Maxine Mauldin
Programs Systermns Coordinator

5&'&%&% BLEACHER Fritz Saint-Leger

i e mbership Coorndinator
COMPANY
Katherine |, Smith
Lagll Toll Frisas 1-8I00-433-041 2 Llirector of Edwcational Programs
In Texas Call Collect: 817-540940733
TLY: 2E4105 SOBCO LUK

PO Bow Ol Crrabavmn, Tesas ThllG

diana L. Tringali
Meetings & Exhibits Manager




SOLVE THFIEE
REROOF PROBLEMS

Hariz Hall, Cardral Washingion Liniversity

Kenwood High School, Baltimore
County School District, MD

Thix fiberixoard insulation in his school's
original 1953 rool was complately satu-
ralad with waler in some sections—a olal
rercoding was requinad

Snce PC PLUSYSTEMS had pre
vioualy proved succesaiul in other
Baltimore Schools, PC PLUSYSTEM 1,
the All-FOAMGLAS® gystem — the only
insulation an the marke] resistant b roes-
ture in both liquid and vapor fonms —
was salacied for Kenwood

The ower-110,000 i of FOAMGLAS®
insulation s providing Baltemore Schood
officigls with energy savings, reguced
maintenanca costs, the security of tolal
noncombustibility, Bnd dimensional sta-
bility which will add wears of elfichken per-
forrance to the amive roof.

According 10 E. Joseph Martin, &5-
sistant supervisor of bullding inspeclion
and major rood renovation 1or the
Balimona County Public Schools, the
PC PLUSYSTEMS are “lerally trouble-
and maintenance-frea

Hertz Hall, Central Washington
University, Ellenburg, WA

Sawirg waler damage necessitaled a
tolal reroofing of Hertz Hall, which houses
the musse department, and the roof on the
Univarsity's Canbral Boiler Bailding,

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 Buiding, Wastchestar Community Collego

Considerad but rejected wara filber-
glass, . oo cosl profibitive; EPS foam.
highty flzmmabile and too low in density;
and pardibg which & thermally inefciant
and absorbs moisture.

Based on performance basts and build-
ing code drainege reguiremants, iaperad
PL PLUSYSTEM 3 was spacified or
Hertz Hall. This system of FOAMGLAS®
insulaon with pohdseoyanurale under-
layrmenl provided high R-valus; noncom-
buskitulity; an ideal surtscs o he new
single-ply, modified biumen system;

v Boommy

For the Central Boiler Building, & non-
Eapesrn, AJ-FURMOGLASY PL PLUSYSTEM A
was selecled because of its high compras-
svl sirength and it's ability 1 provide the
total moisture resistance necessary o avwid
wapar penelration and blistering problems.

Physical Education Bullding,
Westchester Community College,
Valhalla, NY

“For this bypa of Tacility wa wanbsd e
basi insulslion we could get,” says
Anthony Loscr, Senear Civil Enginger
‘Wastchester County Departmant of
Public Works

Thits Siate Uneversity of Mew York
[SUNY) baslicing required rerooling ower
bath its gymnasium and natatoriurm
Membrane cracks had developed and se-

vara ponding and leaking ware ocourning.
Anthony Loscr speciied guarameed
totally moisiure-rasistam, &ll-FOAMGLASS
PC PLUSYSTEM 1 over the humid nata-
borium; and guaranfeed, high R-vwalua
PC PLUSYSTEM 2 — FOAMGLAS® with
Phenolic Foam underaymeant — ovar
e QyImnASLm,
"It costs a litthe mora,” says M. Loscr,
"but aher sesing the results of other
roal board insulations | was willing o
epand more for & befier insulation system.’

Fior roal insulation on yoler Recility
where rallability, efficiency and safety are
“raquingd subjects” a PC PLUSYSTEM
can meet & of your demands

For copies of Case Studues on the
three iacilities. or more information., call
{412] 32T-6100, Extension 356, Or wrile
Pittsburgh Corning Gorporation, Markat-
ingy Degartmend FB-8, B00 Preaque lsks
Drive, Pittsburgh, P& 15228, In Canada,
106-6 Lansing Square, Willowdals,
Cndario M2J 175, Tel: (416) F22-8084

PITTSBURGH

% THE
INNOVATIVE
INSULATION
PEOPLE

ING



Goftcover 272 pages 178 llustrathons
ISEN 0-913355-491
525 APPA member institutions
540 all others
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Association of Physical Plant Administrators ~ 2cceered
of Universities and Colleges



AFPA Opinion Survey
Reflects Member Interests

total of 361 Instibutional Mem

ber representatives responded

i ALTPA s meceni Opimbon sur-
vy, [b purpose wias to explone mem
ber interest i three service activitios
being developed by APPA commii-
biqes; am sy [HTESIENTY of Intormation Ser
waors, and the newly-propostd pro
grams offering facilities evalwation
amd tacilities audil services

e Bt pespon=e whias as follows

Walter A. Schaw, CAI

Want bo
Lis¢
Indosrrmation 41
Evarluadaom 17
Siiclil= 1}

| RIETR N R TRTT

(Bt a Win't o
e ladizad (R A s T
= =] |

12 il
liy! 115 |

Lhe Evalwation and Axscil Services
Were® 'l'-r\-'-|'|-u|:d as entirely fee sup
ported services, The expansion ol
Informataon Services obbered a chaioi
IS |""“":-'. tumdied '-'\-:.' either a mosdest
increase of member dues or user fees.
Thas responise for fumadimg Information
SOrVIOES wWas

Dues ino fee to members) 3R

Liser Fegs= fil"

Commentary included with each

Cjuestion |'I|I'\.'||.|| o imsighls not possi

ble with a ~.||'|'.|,'-||_- vies" or “pn,” These

Afe SUMMA NS as

1. I'~.'|1.1n1.1t'd Intorrmation Service
lany members fvoring o user fiee
baisis samw it as meost fairn, although
sommie avprpested thatl an annual sub-
scTiption fee windld be more practical
than repeated purchase orders. Some
fourteen small codbisges made similar

commenis=—that a fee would inhibit

participation more than a modest
choies increasas. A Tew taemabse U
gosted that the expans
without either fee or special des
s

5 s trizguse nitly sugeested was a
hizher feme charge for non-members
twhich is our normal policy } or limil
ing the service to APEA maembers

e |1;_I..'1

The survey commenis, while mixed
o methasd of funcimg, wene ovier
whelmingly positive about the pro-
posed program expansim

Pypical commeents were: ™ U rea
sy for having an association is o
exchange information! Thi= ser-
e appeird o benaeil il members

i ||'!"|'!-|'||_'T'-|_ mmlarmatEn 1= a -h'.':l.' by
manarement effectivemness.’ ] s
this as one of the most visluable bene-
Fits. amd | weould meose ln.'l|i||'|i.'!|'|.' pray F

2. Facilities Evaluation

W el 17 percent asked to be added
Liv & waiting !_l.l A Ll_". LLLEIRE 1
I N -LEFM SUCTess may be the 42 P
cent who “want more information
" Criven the
limited program descripton possable
weith a ||1'.:|!I||'-I|- ifuestion and-answier
suTveey, a bypical comment was, "We
dan’t wanl '|.-._| el unkil we see a
What can |
expect from Ehe evalaation?

With a |-r.||~.n.,-.| fer of S5 KK for
thie Evaluwation Service some believed
i1 "o hagh,
oghi toocbarge mare—"%1 5,010
worll | b more like it.” Another said,

| st paid S40000 for & revee
w—rprobaly ot betber than vow can
ret here [APPA]

Many of the 41 percent of the mem
bers whio checked off “won't use™
were positive in their commentary,
cost as a problem. Typdeal was
"Thae st 1= Bows high tor us, bot the
arrvice iksell soumnds w .;_||_|'||-

bust it"s & pocd idiea

.|-"|'I|:|l.| l,'-||'|l|l-|.|-' LK

Y
niodange

Several members urged caution in

"

implementing the proygzrim; of
that business officers b
added to the visiEation team 1o

enhance credibibity, L The wdea has
e adi -|'-!.-.I by thie Protessional

ifnirs Commitbse!)

= e

1. Audit Service

While the overall
bBetter than half the respondents etther
wianbisnd the service (11 percent) or
may with maore informabion “but iU's a
good idea”™ (46 percent], many com-
maemits congluded the semvice was nod
atfordable al the estimated hve cends
per sqieare foot, While the service

vole™ indicated

-!1I.I| ot memiber said we

aEmimies an APPA breakseven cost for
i detailed, line-item awdit, somae
respondents e vivisd the service as

a meney-maker” e commentator
said, “l think t 15 & wood idea; just
sl sveedaad | LAFEAD

Several miembers suggested that
APTA promote the audil comcepls and
methadology, and even develop

canmisd snfhware™ withowt RO iRl

the service itsell.

1. thher Commenis

Uine section of the survey asked for
commimient on o her needs angd inter
r=is, in addition to the three specilic
servioes proposed. About one-fourth
af Ehswe ¢ ommenting i this section
SLEE
mation and assistance for compliance
with hsderal regulations, “Why
doesn't AP provide information
and inlerprefations on mew legesla
tan ™ askis Amother suggesied
the nigsd Tor “one flull-Bime peErson jusi

esbegd greater |_'|'|'|='l|'|.l.'\1i-\. (4 inkor-

Ly ||\-l.'-.'|' up w ith] the mandates
A pumbyer of the remaming com
Tents swiere POsIIVE, =LK hi as v
tolks are doing a mood job,” and
pooad education programs!” Cithers
cautioned, “vou have asked enough

don’t Iry ;.l|||| LR T Le | |I||,| Sl

have alread bouasi
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FACILITTES MAN

by Jolanda N, Janczewski

Indoor Air Quality: and Jon M. Yareb
Should You Be Concerned?

i =i S L | vy ™ L ]
m i last geveral vears, a growing

body of sclentific evidence has in-
dhicated that the air within baild
ngs and homes can be more seriously
polluied than the outdoor air, in even
wl most i

usirialized cif
ates that peo- |
ple spend approximately W percent of
their time indoors. Thus, for most
} hetalth may bi

thie lan

w i are exp
ants bor fhe lor
mixy be most susceptible bo the

ethects of imdoor air pollution
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lutism, rendiering a serious rzk om

the cumulatve effects of (hese

ngE fimenows bukldings

mume ko this |,'---'-|'-|--|'|'. |m

lutton levels can sasily incrned
administration, dormitory, research

¥ Fyis e |
wrspital, and a

facalitses, ne- |

" 5 L |
sulhing in ill health o emplovees, stu . ;
; J
dents, and visitors g
7 ministrators to understand what and humidifer fever, have been di-

Wi have ftound that the majorty ol . S g . =
5 causes these "sick Iding |1r|'-l'-I|.'n'|'-. recily traced o specific lding prob
causes and solutions o indoor air i : prgomip - B
11 % 3 and how to solve them by using a lems, These are called “building-m
quality {LAL)) center on the operation 5

ol

fective approac h to sound facili v illnesses.” Most of these diseases
Frs iaTEEE mend can be freated, but some can POsE sen-
ous risks for partioular individuals
What are the Health Effects of Frequently, however, a significant
Indoor Air Pollution? number of building ccoupants experi-

amd maintenance of mechanical sys

# 1
tems. 1t 5 important for facilities ad

A number of well-identified il ence symptoms that do not fit the pat
nesses, such as Legionnalre’s disesse tisrm of any F'_1|'|1|'|.|I.|r illness and are

asthima, hypersensifivity pneumaonitis difficult to trace to any specific source
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This phenomenon has been labeled
“sick building syndrome.” People
may complain of one or more of the
following symptoms: dry or burning
miucous membranes in the nose, eyes,
and throat; sneezing; stuffy or runny
nose; fatigue or kethargy; headache;
dizzimess; mawsea; rrtability; and
forgetfulness, Poor lighting, noise, vi-
bratbon, thermal discomifort, and psy-
chological stress may also cause or
contribute to these symptoms,

There is no single manner in which
these health problems appear. [n some
cases, problems begin as workers en-
ter their offices and diminish as work-
ers enter their offices and they dimin-
ish as workers leave; at other imes,
symptoms continue until the illness is
treated. Sometimes there are outbreaks
of iliness among many workers in a
single building; in other cases, health
symptoms shaow up only in individual
workers.

There are usually some cocupant
cqrrn'plairnl!s abonst hiealth and comfort
in new buildings. In fact, the ventila-
tion guidelines for indoor air quality
set by the Amercan Society of Heat-
ing. Refripgeration, and Air Condition-
ing ltngjnt-rm (ASHRAE) are Intended
1o satisfy B0 percent of a building's oc-
CupsEnis, When -pl,:lrn[ﬂa.'ini levels e
above the mormal 20 percent, a serious
problem wsually exists.

In the opinion of some YWorld
Health Organization experts, up to 30
percent of new or remodeled commer-
cial buildings may have unusually
high rates of health and comiort com-
plaints from occupants that may be re-
lated to indoor alr Tity.

The likelihood of an individiual
developing immediate reactions to in-
door air pollutants depends on several
factors, Age and pre-existing medical
conditions are two important infiu-
ences, In other cases, whether a per-
son reacts 1o a pollutant can be deter-

mined by individual sensitivity, which
vanet tremendously from person to
person. Some people can become sen-
sitized {0 biological contaminants after
repeated exposures, and it appears
that some people can become sensi-
tized to chemical pollutants as well.

Certain immediate effects of indoor
air pollution are similar to those asso-
ctated with colds or other viral dis-
eases, so it is often difficult to deter-
mine if the symptoms are a result of
exposure to indoor air pollution. Since
nine of these symptoms are unique o
indoor air problems, medical diagmosis
is odten -.ligljﬁnlll Other health eflects
may show up vears after exposure has
occurmed or only after long or repeated
periods of exposure. These effects,
which include emphyzema and other
resplratory diseases, heart disease, and
cancer, can be severely debilitating or
fatal,

W hale Fﬂ]lulanu n:rmn'lunh' found
in indoor air may be responsible for
many harmiful effect, there is consid-
erable uncertainty about what con-
cenirations, or pl:rind_l: af exposune,
are necessary 1o produce specific
hasalth eHects. Further research is
needed to better understand which
health effécts can occur after exposure
oy Eha aveTage pq!]lu1.:|n1 comoeniTatinns
found in the workplace and which can
poour from higher concentrations over
short periods of time.

What Causes Indoor Air Quality
Problems?

Chatzite of dampers,

Sources

The indoor environment houses no-
mieroes aources that release gases or
partickes info the alr; these sources are
likely to occur inany building, They
can include building materials and
fumnishings as diverse as deteriorated
asbesios-confaining insulation, wet or
damp carpeting,. cabinetry or furniture
made of certain wood prod-
ucts, products for household cleaning,

per dust, adhesives, perfurmes, com:

tion byproducts, pest-control prod-

ucts, l'lii:l|f|g:nt| fn’sani:m:l,. smaoke, and
outside sources such as pollen, radon,
pesticides, and auto emissions

The following is a list of the most
common gas and particulate sources
foumd during our investigations:

Brotagical cortaminanis including
bacteria, mold and mildew, fungl, vi-
meses, diost miates, and pc'.']il_‘l'l Even
simple dust can comprise many of
these organisms, as can bits of hu:ulcrg,u
cal matter such as insect parts and ani-
mil dander, In additon, building oc-
cupants liberate thousands of
microorganisms in the course of a day.
These contaminants are often associ-
ated with wet or water-damaged ar-
ead, as well as stagnant or standing
water on or around air intakes, debhu-
midifiers, and cooling coils. Sympioms
associated with biological pollutants
include sneezing, watery eyes, cough-
i:nE_ ahortness or breath, dizsness,
lethargy, fever, and digestive prob-
lems.,

Carlon menmoxide is most often asso-
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ciated with combustion byproducts
from automebile exhaust, leaking
chimneys and furnaces, gas stoves,
and heaters, At low concentrations,
carbon monexlde can cause fatigse in
health Ee-npl:e and chest pain in peo-
ple with heart disease. At higher con-
centrations, it can cause impaired vi-
gion and coordination, headaches,
dizziness, confusion, and nauses,

Organic papors are associated with
evaporative products including paints,
paint strippers, wood preservatives,
aerosol sprays, cleaners, distnfisctants,
insect repellents, and air fresheners. In
addition, copier and photographic
chemicals contain high organic sol-
vent levels. Health effects include eye,
nose, and throat irmitation, loss of oo-
ordination, and navsea. Long-term ex-
posure has been assoctated with dam-
age to liver, kidneys, and central
nervous systemn, A partbeularly impor-
tant organkc vapor, formaldehyde, is
discussed below,

Smoke associated with Nghted bo-
bacco products and cooking operations
can e an annovance and immitant to
some individuals,

Radon s a coloress, odorless gas
that occurs naturally from decaying
uranium and is found virtually every-
whiere at very low levels. Sources in-
clude earth and rock beneath build-
ings, well water, and building
miaterials. There are no immediate
health effects attributed to radon, but
exposure over a period of years has
been estmated to cause about 10 per-
cent of all lung cancer deaths. [Ed,
rioke: see other articles in this issue.]

Formaldehyde is an important chem-
ical used widely in industry to manu-
facture building materials and numer-
s household Fmdu-:-m. Sourres
include plywood, particleboard, fiber-
board, urea-formaldehyde foam insu-
lation, adhesives, carpet, and other
textiles, In addition, carbonless paper
contains levels of formaldehyde.
Acute exposure to high levels of form-
aldehyde can produce eye, nose, and
throat irritation, wheezring and ¢
ing, fatigue, skin rash, and severe al-
lergic reactions.

Pesticides frequently are wsed bath
inside and outside a facility. Outside
lawn applications may drift into or be-
come trapped Inside a building. lmme-
diate health effects indude britation to
eyes; nose, and throat Long-term ex-
posure has been associated with can-
cer and damage to the central nervous
syatem and kidneys,

Ashestos is a mineral fiber that has

been used commenly in a varety of
building construction materials for in-
sulation amd &s a fire-retardant.
Sources include deteriorating or dam-
aged insulation, fireproofing, or acous-
tical materials. There are no immedi-
ate health effects associated with
asbestos. Ashestos fibers accumulate
and remain in the lungs and can evmn
tually cause lung cancer and other dis-
eases of the lung.

Particulates asaociated with dust,
setile fibers, and paper products are
continuously liberated into the air in
any ocoupied space. These materials
Clifl CAUSE Upper respirabory rmitation
mcluding runny noses and scratchy
throat. Long-term health effects are
still under imvestigation, however si-
nus infections and congestions have

been frequently reported,

Ventilation

Many bulldings contain gases or
particulates from a variety of individ-
ual sources and yet are never assoc-
abed with health problems. Thus, in
many cases, poos indoor air quality re-
sults nod from the pollutants them:
selves, but from the inability of venti-
lation systems to remove pollutant
levels. Many fadlities, however, have

chosen to address their indoor air
quality problems by targeting a single
source of contamination, Therefore, fa-
cilities managers at colleges and and-
versities are likely to encounter this
type of administrative policy as indoor
air quality becomes an increasing na-
tonal conoem.

For example, tabacco smoke has
been directly related to the cause of
sick building syndrome complaints in
only about 2 percent of all indoor alr
quality imvestigations. Any smoke,
whether from tobaceo, a fireplace, a
charcoal grill, or cooking, can be an
annoyance if sulfficient ventilation s
not provided. Accumulated smoke is
often the only visible waming that
ventilation i inqdﬁl.]u&l:é. The efforts
o ban of resirict smoking have created
paolitical and social difficulty, but have
done nothing to solve the problem of
inadequate or poorly maintained
ventilation systems. The bottom line is
that if a ventilation system i% operal-
ing properly, the pollutants in the air.
if any, are diluted and removed before
they have a chance to become an irri-
rant

The following is a discussion of the
marst common ventilation problems
associated with indoor air pollution:
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Poor design of HVAC systems results
in inadequate fresh air and exhaust for
eccupied spaces, In these instances fan
size and evhaust locations are unable
o handle minimal airflow needs.
Even in cases where the design is suf-
ficiemt, deterioration of equipment
(particularly variable air volume sys-
tems) or inadequate maintenance can
result in problems after several vears
of effective operation.

Encrgy mamagemeni retrofits of exist
ing systems, commonly installed due-
ing the 1970s energy crisis, have ne-
duced the levels of fresh air intake and
cumulatively increased the levels of
pollutants,

Spracp-use modifications and changes
in the bocation of walls or other parti-
tions, without change in HYAC de-
SHigN, have resulted m oo much air
supply in one area and virtually none
in others. OF particular note i the re-
cent tremd in performing operations in
spaces not designed for them, Many
facilities have now incorporated
r\-hm:!pn::-n'“ing and pnnﬁn; T
tions as part of their n-howse activi-
trs. Biscawse thae :l-rig'inq[ HVAL d:-l,"si.g'l
did mot take into consideration the re-
lease of solvents and other chemicals

Frisele wrr pnfakes closed

nieced for these activities, irvitating
and dangerous levels of these pollut
ants will often begin to accumulate,
Similarly, many scentific disciplines
are now beginning to use photo-
graphic ad x-ray development tech-
nilquies i conjuncion with research
operations. This trend has increased
the nead 1o redrofit darkrooms into
spaces not designed to handle such an
excessive use of chemicals

[sdrrbukien SWSNOITS CAN mMove im-
door akr pollutants from portions of
thie building used for specialized pur-
poset, such a8 restaurants, labora-
tories, or industrial shops, into offices
15t thie same l'lu‘i|-:,!i.1'|5. Carbon monos-
ide and other components of automo-
bile exhaust can be drawn from under-
ground parking garages through
stairwells and glevator shafts indo oc-
cupied spaces,

Iradequnte make-up nir becomes a
problem when the air supply and re-
tum vents within each room are
blocked or placed in such a way that
the outzide air does not al.T.I.LaI.l:r' reach
the breathing zone of building oocu-
pants, improperly located outdoor air
intake venis can also bring in air con-
tarmimated with auto and truck ex-
haust, boiler emissions, odors from
dumpsters, and bictogical contami
nants from standing pools of water on
the roof

Verbilahen spsdenrs can e 8 sOUTCE
of indoor akr pollution themsalves by
-;l'lrr._-.m:!ing; l"ii:lli!-a‘il,‘ﬂl comtaminants that
have mulliplied in coaling towers, hu-
midifiers, dehumidifers, air condi-
tioners, or the inside surfaces of venti-
lation duct work.

How do you Know if you Have an
Indoor Alr Quality Froblem?

Complaints of health effects can be
vaeful indicators of an indoor air qual-
ity problem, especially if they appear
atber 4 mowve o a new office. remodel-
ing or refurnishing, or pesticide appli-
cation. Excessive absenteetsm is an-
other indicator, Indoor air quality
stucdbes have shown that in areas
where a problem has been diagnosed,
absentesism has been above normal.
In addition, noticeable odors, fmaold
growth, airbome and settled dust, and
chronic temperature control problems
are wseful indicators. Although the
presence of such F'ﬂ:ll'll.ll.'l.'ﬁ'L‘l dioes rind
necessarily mean that you have an in-
door air quality problem, being aware
of potential indicators is an important
step toward asessing the qua.hl}' af
thee alr in wour facilities
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Current standards exist for control-
ling exposure levels to contaminants
in industrial environments. These
standards, however, are not applicable
1o offtice environments where con-
taminants, when found, are usually at
very low levels. Conventional sam-
pling techniques to quantify alrborme
contaminants, therefore are often of
lintle hilp. In most workplaces these
fall far below accepted exposure levels
cited by the Oecupational Safety and
Health Administration and the Amer
can Coundil of Government Industrial
Hygienists. 1t is therefore important o
understand that industrial environ-
ment expasure levels should not be
applied to “sick building” environ:
mients or used as a justification for no
correchive action,

How Can [AQ Problems Be Solved?
Physical plant managers often are
im thie bagk position to address indoor
air quality problems in the most cost-

effective manner. Many faclity man
agers will choose to procure the ser-
vices of & consulting firm for
assistance in diagnosing

the problems. However, there are sim
pl¢ im-hiouse steps that can be taken
before callimg a consultant, and which
will often solve the problem at litle or
noy cost,

It you suspect a problem ko any
building. a walk-through survey can
b most helphal in determining the
overall condition of the building and
tox st if corrective action is needed.
The following are some specific prob-

bems: that vou may identify along with
somi possible solutions,

Ensuring an adequate supply of
fresh oubads atr s the !.ing'lr st ef
fective method of correcting and
venting indoor air quality problems,
Even if a specific contaminant appears
to be the cause of ill health effects. di-
lution may be the most practical way
of reducing exposures. Obtain & set of
mechanical, as-built drawings and
control diagrams to asskst the inspec-
tiomy process

Fresh, outdoor air should be ade
quately distributed to all office areas
during the entire time they are occu
pied. Facility managers should be
aware that ASHEAE is cummently pevis-
ing standard A2-1981, “Ventilation for
Acceptable Indoor Air Quality,” bo re-
quire a minimum of 13 cubic feet per
minute {cfm) per person, for all areas.
It is therefore necessary o measune ac-
tual supply rates o determine if suffi-
cient &ir is provided for thae orupants
in each building space. Air flow rates
should be measured on a n'Euhr basis
to ensure they remain at opdimal lev-
els,

Check that the outdoor air supply
louvers are open, They may have been
closed deliberately to save energy, or
automatically l."ﬂ.' a faulty control sys-
tem. During occupancy periods bt
shimild be assured that outside air
dampers remain open and that
fans of air handling units remain in
operation throughout the day and
within the set
temperature range, Modifications may
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e required in the ventilation system
so that it can handle very cold or very
Warm air.

Locate and verify the actual opera-
tion of exhaust fans, Be sure that time
clocks, which can prévent privper i
time, are operating properly. Ensure
that fire dampers have not fallen shut
and reduced the alr Aowe,

All air veniz (diffusers) should be
checked to ensure they are open and
unchstructed, prm".u:hng for adequate
air |'|'||-'!|:I.'|'|H in wach :u.l.'pp]u ol area. Also,
the diffusers should be adjusted so
that cocupants are ot sitting in a i
rect stream of air. The femperature of
the air stream will often be less than
bady !L-'th. rature and will be uncom-
fortably cool.

An Ln'-iul"ﬁl.lrm supply af fresh air
can cause the building to e al a nega-
tive pressure with respect fo the out
door atmosphere. This can create a
condition whereby untreated air and
combarminants are IJI'J'I:\'I'I m FI'I.ITI1 !hl'
outside. The direction of air move-
ment around windows and doors will
determine if this condition exists.
|"n1rr|.-r |.'l.1.|.:|nr.|n.g of the air su Fp]_'..' amd
exhaust systern should prevent this
problem, If locations have been
changed by erecting new walls, doos,
or partilions, an assessment should be
macle to eneure that adequate air sup
ply and exhaust are still being main-
tained,

Il::l Prisre 13"|ﬂ.|‘ ﬁ” h:p"i.l.i'ﬂ'lh ATE I:!l]'|'
erating at peak performance, inspect
all duct work, damper positions, fan
beltz, haffles, and system balance. Ac-
tual air Aow supphied to occupied ar
eas should be measured and any
maintenance or repairs shoukd comply
with the original design specifications
and ASHRAE guidelines, Gauges
should be installed in air ducts to pro-
vide information or air volumes deliv-
ered by supply and returmn fans, and
maintemance staff should be trained to
read them and make appropriate re
pairs or adjustrments,

Filters on air hand iNg units must be
replaced on a regular basis. Filiers
should have at least @ 30 1o 50 percent
efficiency rating and should be of the
extended surface type. Prefilters such
as the roll type should be used before
air passage through higher efficiency
filters. Immediately change all filters if
they appear dirty or damaged. Also,
check all air handling unit panels and
doors to ensure that thev fit and dose
properly, so that air fow does not by-

a5 Albers,

Examine the locatbon of air intakes
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for the ventilation system to see if
they are located near sources of con-
taminated air, Correction of a build-
ing's air intake problem may require
soma structural modification or opera-
tional changes. For examphe, an influx
of carbon monoxide from auto exhaest
may only occur during rush hour tmaf-
fic or under certatn weather condi-
tions. If such problems appear to oc
cur only under specific conditions or
short duration, one solution may be 1o
shut off a particular air infake at cer
tain tmes during the day. If the air in-
takes are located direcily adjacent o
building exhausts, sewer vent stacks,
copling towers, or chimneys, a modifi-
catiom of the system may be required,
It may be necessary to relocate intakes
or Taise exhaust stacks

Adequate exhaust ventilation with
inadequate make-up air being drawn
inte the bullding reduces the effi-
cency of the exhaust ventilation and
may lead to reverse flow in some
vents. Under more extreme conditions
this may appear as an influx of out-
side akr whenever a door or window is
opened, This condition can also bead
to e back-drafting of flue gases from
vented nataral gas appliances such as
hod water heaters and bodlers. Such
situations will require that more
make-up air be supplied,

The ventilation system may be out
of balamce or the temperatune control
may be inadequate. Poor temperature
conirol may be due to inadequate re
covery time after the ventilation sys-
tern has been shiut down overnight or
over the wiekend. Another possibility
i5 that windows allow certain rooms to
pick up a greater heat boad than thi
ventilation svatem can handle, thereby
creating excessive and uncomtoriably
warm temperatures. The desirable
temperature is dependent on ouestom-
ary dress, byl of Fl]'l}'El.{".ﬂ] activity,
amount of air movement. and individ
ual vamation

There is no one “ideal” bempera
ture, However, ASHRAE guidelines
state the operative temperatune for
thermal acceptability of sedentary or
slightly active persons al 50 porcent
relative humidity is 73°F to 79°F

During winter, indoor air can be-
come excessively dry when heated to
comfortable temperatures. This can
lead to drying and irritation of mucous
membranes of the eves, nose, and
throat. Therefore, it may be necessary
to humidify the air

If the air is to be humidified
(ASHRAE gubdelines recommend 20
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to &) percent), remember the necessity
of .JI.1I‘|.'|IJ.!II.'|"|' { |r-.::r||1'|g the humidifier.
T aviold problems, reclreulating or in-
dipendent steam humidification
should be used mstead of the fAlker-
plate type humidifiers,

Microbial Contamination

Al areas where wabes collection or
leakape has oocurred should be
promptly and permanently repaired.
Water-damaged porous fumishings,
such as carpets, upl:'l-:’!llﬂ-'ll.—'-n'. and oeil-
ing tiles, should be discarded rather
than disinfected, to effectively alimi-
nabe microbial contamination

A '.'a.ri:[".!.' of ventilation syslem
problems can result in excessive mi-

crobial contamination. For example,
Alters and wet ancas (humidifers, de-
hurmidifiers, conling cotls) in the venb-
Lating system may not be cleaned fre-
|.|IJ1.'|.'|l|1. PI'II.!I'I.'IHI'I 'r"rEI areas may not b
draining properly. The most unfort-
nate outcome can be excessive fu:n_g.al
spores being distributed through the
&y ki, S ncdividuals may [ s
come hypersensitive and develop hay-
fever-like symptoms or hypersensitiv
ity pneum-nmtli Because assessment
of SpoTe counts % mEther ':i.ranu nar
imnexpensive, cleaning up the system is
the preterred firsd step,

Maintain relative humidity at less
than &0 percent in all eccupied spaces
and low-alr-velocity plenums. During

Muoistinee o
_|._rr.|.,._-'.'- B Frovent (msslofion
piniteds dive To meoisfiee
FHCRFaNiR

Agisiag fomgal

Power @rr dizfrabiafioan no g
flworescrnd lrgrks il
pafneisl conses awie aid
e
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the summer months, cooling colls
should be run at a low enough tem-
peratunge o prom pr|l,-' dedyumiadify con-
ditbemed abr. Use only steam as thie
moshare source for humidifiers in the
veniilation systems. Steam should not
e contarminated with volakle amines,
which are sometimes used as mst in-
hibitors

Prevent the accurmulation of stag
nant water under |.'|:5-c:-|i.n|'.=I deck cotls of
air handling units by ensuring that
drain pans are propery inclined and
draining continuously.

Air handling undits should be con
structed so that maintenance person-
nel have easy and direct access to
both heat exchange components and
drain pans for checking drainage and
cheaning. Access panels and doors
should be installed where neesded

Monporows surfaces where molsture
collection has promoted microbial
growth, such as drain pans or cooling
coils, should be cleaned and disin-
fisched with x!lﬂ!'rgr'ntﬁ, bleach, or pre-
prietary biocdes, Care should be
taken to ensure that these deaners are
remnioved before air handling units are
reactivated,

Chemical Contaminants

Improper cleaning procedures may
leave irritating residues in the carpets
Underdilution of industrial strength
cleamers s a major cause of this condi-
tion, Repeated steam or clean water
cleaning can improve or eliminate the
problem,

Use local exhaust where appropriate
b captune and remove comtaminants
generated by specific processes such
a8 Lluﬂ:ng. ph;ﬂupnm'hhin!.;. anid
duplicating: In some instances, the
l.'l"li].I1IJ'|'|.'II.'tIJ:I'\t'I.' ::-:I' LPHH'E l.TI..'lI.'I'I NS I'I'I.'I.:r'
advize that exhaust ventilation is nec-
essary. In areas where lange amounts
of solvenis are used, such as
degreasing operations, room air
should be exhavsted directly outdoors
rather than recirculabed into the rest of
the building's air supply.

Equipment or cleaning products
(such as typewriter or duplicator
cheaners) may be emitting solvent va-
FoTE, Crhier uses of solvent-based ma-
terials (paints, adhesives) in greater
thamn minimal fuan hties mav alsn be a
source of contamination. lsolate activi-
ties involving renovation, painting,
-:'..1r|'l-|-ti.n|5. and other such short-bermm
operations from cooupied areas,
theoaugh use of physical barriers and
-=r|,1.;|.n,|.h|:|-:1 of invialved ventilation BYS-
tems, If possible, perform these jobs at

night and on weekends. Supplving the
maximum amount of ventilation on a
twenty-four-hour basis can assist in
rapid dispersion and dilution of con
BAMIMANES,

Pesticides should anly be applied
by persons licensed to do so, and only
when the building is unoccupied. The
building should be thoroughly venti-
lated before being neoc r.upl.-Ed.. Barild-
ing, GoCUpAnES should be imformied be-
fore pesticide application takes place,
and you should lsok for any adverse
health effects in oocupants after pesti-
rwles are .:'|1F='Ii1'|].

How Can a Consultant Help?

If your preliminary examination of
thi huilding has mot debermined amy
problems, or if corrective action does
not mitigate the symptoms experd-
enced by the occupants, you may
want 1o enlist the asgigtance of an in-
door air quality specialist

Because there may be many differ-
ent sources of symptoms and com-
plainits in a building with indoor ar
quality problems, 1AQ consultants will
iry 1O use 3 '.-|'I:I'Il.t'|- of IT'|'-'T"'-1'|['."||':"'T'II'
]'\-rn-cq'dnrl.-h thiat are Flr.:l.f.tl..ﬂ BCONOMmi-
cally feasible, and sensitive enough o
detect the multiple and sometimes
minute sources of potential problems
These problems can be complicated
due to the 4.'|1n1F-'IL'~:i.r:r' af the bulldings
themselves, and the fact that standard
epidemiology and industrial hygiene
evaluation technigues may be inoon
clusive. Thieredore, it B neoessary o
use an approach that is both methodi
cal and pragmatic. Depending on the
atfuation, an IAQ assessment may in-
clude: a mfk#ﬂmnd imwestigation, an
initial site visit, and a follow-up site
visit if NECrssary

Background Evaluation

The purpose of a background eval-
uation is to obtain as much historical
information as possible on the build-
in[_l; itseli. Information such &% when it
was constructed, what materials were
used inits construction, recent renova-
toms, ventilation system problems,
and uses of the building, all help fo
bdentify a pattern and establish a chro-
m:.ln:ﬂ,' of events that iy it respon-
sible for the symptoms that emplovees
are experiencing, Much of this in-
formation can be collected by review-
ing |::l.|.i5r.|'sn3_ documents such a3 blue-
prints, engineering repors, equipmaen
brochures, and distributing question-
naires, Lipon analyzing this data, an
effective strategy can be developed for

Micmbind grmeibl o prpw IeveppIny due o

PTCE=SIT IR

identifying and solving the problems
that are causing thir ndosr air |.'|l.|..'|||'.".'
complaints

Initial Site Visil

The indthal site visit begins the phys-
ical investigation of the building and
can be conducted in three separate
steps: a walk-through evaluation, per
sl 1IN ERaEWS, and environmental
monitorng.

A walk-through evaluation is
needed o gaim first-hand, visual
Ln-::-h'h_m{g_' of the huilr.EinE':q. dl.*-1|.;r|
floor plan, uses, and equipment. A
critical int.ruﬁ.‘hlln of the ventlation
system ks also important in order o
rh.::-rnug'hl:.' |.1rn:1f:.' p-;r.t-n'.u'. SOVIFCEes
of chembcal and microbiological con-
taminamnts,

Personal interviews, when com-
bined with ..1__1:-_l-_=1'mnn.'|1rﬁ. can h:-l'p fich
better characterize the bullding popu-
lation and determine the nature of the
symptoms and complaints being re-
F-c'.rt..*-.']_ Personal interviews are also
helpful in determining the magnitude
and severity of the problem, spech
cally i the problem is widespread
throughout the building, or if it i so-
lated in a particular section of the
l;'-'mi'lujlngI 07 AMONE a ceErtain group of
un1r.-:|u3..--.-es-.

Envvironmental monitoring will be
wsed o confirm or male out a number
o i:lrl.ll"']Lﬂ'n SOAIrCE rltﬁmil:ﬂhtu-h ickenh-
fied from the background evaluation,
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the walk-through evaluation, and the
personal interview portions of the ini-
tial site visit. During the initial site
wisit, direct-reading monitoring meth
ods are mosk commonly used because
thiey are excellent screening mecha
nisms that provide immediate results
and thus allow the 1AQ consultant to
srovide anxious emplovees with bm-
mediate feedback,

I'he types of instruments fhat are
-.'i'-mm-:'-nlj.- wsed indlode a I:_'U: ana-
Iyzer or detector tubes for MEeasuning
the amount of carbon dioxide in the
air, psychrometers for measuring tem
perature and humidity, and smoke
tubes for drlu:1'|:||1:-i1'._!.: AT MVEmEeEn s
lests bor microbiological contaminants
can also be conducted, but the analy-
sis takes longer and Is usually expen
sivie because maost biological contami-
nanis must be cultured and .:na[:,':-.g'd
by trained specialists under laboratory
conditions '

Follow-up Site Visit
I, Ltut'lﬂg_ the background evalua-
tiesry @ the initial site visit, a proflem

—
has been identified that needs further I
investigation. or it no problem can be
isolated, an additional site visit may
be needed, but only if further work is
mizst fikely to result in rmraningful
recommendations Subsequent aibe vis-
its may result in more specific and ex-
tefisive environmental monitoring for
chemical og |'|‘.|-..r|.l|.-1u||1|_,;|-.-,11 oontami-
nanis, andd for tracer BAs |'|'||.l|:||'.|.:-1'i'r'.g o
evaluate the ventilation system

* Consider hiring a commercial
campany that conducts bu;ldinﬁ irvies-
tigations to diagnose the problem, or
problems, and suggest solubons, Care-
fully select such companies on the ba-
i of thelr experience in identifying
and solving indoor air quality p'n_'li'--
lemns in nomindustrial buildings.

* Call the National Institute for
Uccupational Safety and Health
(MIOSH) at 800/35-MIOSH for in-
formation on obtaining a health haz
ard evaluation of your problem areas.

» Call your state or local health de-
partment or pollution control agency
to talk about employee symptoms and
their possible causes

What to do if You Suspect a Problem

Should ooc upanis of yaur |1u:.||,,3|i'n§5
or atfices experience problems that {
may be caused by indoor air pollu-
tiom, you can do the following:

# Talk with vour institution’s ph}'5|-
cian or health or bicsafety officer to
discuss the problem and explore pos-
sible solutions. Ask that a record be
kept of reported complaints if one has
niot already besn astablished. This will
help you identify problem areas so

LAY Bill Ptrovduced

Following a similar bill invdraduced i
the U5, Senate, the Indoor Air Quality
Act af 1989 (HR 1530) was reveritly in-
traduced i the House of Represen-
titives. The Bl would be
rahregulatory, but is intended bo reduce

that cormections or repairs can be risks posed by indoor air :
Coniamananis
made. in workplace, schoals, and other build-
# Conduct a walk-th ronsrh Survey, ings,

using the guidelines described above.

Model &1 & Model 34

NVIDEOTHERMN — TheKey WordIn

The infrared picture ai right shows
the cantridge fuse hol (white) and
running at 188" F.

Bodl Photas Courtesy of Deita Thermographica

Preventive Maintenance

Our hand-held portable infrared camera systems should
be the key in your preventiveé maintenance program.
These versatile and easy-to-use cameras have dozens of
applications; including checking electrical systems for
bad connections, flat roofs for water damage, motors and
bearings for overheated components, and checking
steam systems for wasted energy.

The VideaTherm® cameras have many features, like
high resolution image, video/audio recording
capabilities, temperature readout, time & date display,
and more. Best of all, these camera systems can be pur-
chased at a lower cost than you may think possible. .

For a free literature package on how the VideoTherm®
infrared camera system should be the key word in your |
preventive maintenance program, call or write us today!

Call TOLL-FREE
1-800-821-3642 ;=i %en
[in New Mexico (505) 298-7646] show,
211 Conchas Southsast
Albuguerque, New Mexico BT123 FAX: 505-200-49%8
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The Many Dangers of Radon

n .'".'|'ln.l 20k, 1989, thie Lindted

States Environmental Prodec-

N ."'|.!';I'1'||':|.' IEPA) held a ma
|0 piress conference o releass the
Iirl-.:li|'||.-;~. of it wohool radon SUTVEY,
EFA recommended that schools imme-
.:||.1I:|'-|_1.' test for radon. Prior radon
wamings focused on homes, this was
thie first significant effort to alert the
public of the potential danger from ra
don exposure in schools and work-
places

Federal lunding may bring maore

WAMMIRES s00f. Former président Ron
ald Heagan signed a $45 million radon
bill 1ast vear. and the Matonal Ad
Louncl i planning radon television
comimerclals. At present, action is not
mandatory; however, as awareness es-
calates, building owners will be pres
sured by their occupants to ensure ra-
don-sale breathing,

*datthrw Fricje & presidend of Alphs-rech,
Ine, fmdigmapifis. [idianmi
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Radon and its Hazards

Radon-222 s 8 colorless, odorbess,
tasteless, radivactive gas ocourring nat-
urally in 26l and rocks. Badon is not a
threat outdoors; however, it seeps into
buildings, sometimes accumulating to
hazardous concentrations

Badon has been a concermn among
uramiurm miners for many yvears. The
recent scare was HI,‘.!.'|FL-I'|,‘| when a
Pennsylvania muiclear power '|1|..'|r|I
worker tripped the radiation alarm as
he entered the plant. The problem was
traced to radon in his home, which
rreasured 2,700 meocuries per liter
(pLi/N) —a radon bevel comparable to
*-l'l'u.lk;.ll:.; 3D cigarethes etach L!.I!.'!

Radon is mow considered the lead-
ing cause of lung cancer among nom
smokers. According to the Amerbcan
Lancer ""Ill."l".:'.' the radon risk for
smokers multiplies ten-fold. Radon
breaks down to .1;-.'.1:.' prn']l_n".c that
attach themselves to dust particles,
The particles are breathed into the
|I.JI1;|1‘=- As the decay process conbinues,

by Matthew R. Fricje

the particles release bursts of ETIETRY
that penetrate some of the most can-
cer-sensibve cefls i the human body
Thie damage to the lung Hssue can,
over time, cause lung cancer. Scentists
are fakrly certatn of radon risk est-
mates, since they ane based on studies
of humans [uramium miners), rather
than animals.

Radon s one of the nations main
indoor pollution threats. Maomi Hare-
'I::-!._ p'rnf:-h;rrr of envinonmental medi
cine a1 Mew York University, told LS
Newes & World Repord, “Mothing ap
'|.1r|..~\..1|'||1.'.~\. the magnitude of this, not
asbestos or formaldehyde. BEadon is a
mapor cancer causer and certainly
leads the list of indoor pollutant prob-
lemes in tht nation.’

According to the Mathonal Counil
on Radiation Protection and Measure
ment, radon is the source af more ra-
diation for the average American than
all other sources—x-rays, cosmic, ter-
restrial, oocupational, nuclear fallowt—
combined,
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Although more research is needed,
it is possible b assume that children
are at greater risk from radon expo
sure than are adults, Stedies of fapa-
fese atomic bomb survivors sugpest
that children are more susceptible
than adults to radiation-induced can
cers. Children also have smaller lung
volumes and hlghl:'r llrt'.l.rhm;.r_ rafes,
increasing their radon dose from a
EIVET COncEniration,

EPA Survey Results

EP& comducted a ten-state survey of
1160 homes in 1987, Twenty ong
percent tested over the EPA safety
level of four picocuries per liter (expo

sure to 4 pCi/l is comparable to get

riI'I;:‘. 300 chiest w-ravs aach year, or
smoking half a pack of cigarettes each
day}. The news got worse with the
1988 seven-state BRITVEY, Searly one
im three homes fested above the action
level, and many were extremely high
This prompied EPA to urge that all
homies and apartments [below the
third Aoor) be fesbed,

EPA’s recently-completed school
tests found high levels in all sixteen

states surveyed. One hundred thirty
srhiools and 3,000 classrooms were
tested; 54 percent of the schiools had

FACTLITIES MANAGER
at least ome unsabe room. One schionl
had bevels as high as 136 pCi/1; the
same dose would require uranium
miners fo wse nespirators

Each of the surveys confirmed that
rackn bevels ane unpredictable, Ele
vated radomn levels were found in ev-
ery state surveved. Even the states
withi the lowest overall AVETages had
some of the highest individual read
ings. Schools surveyed in the same
cormmunity had appreciably different
readings. Levels even varied from
room ko room within school '.—~1:i'||'|'_r|ﬁ_=.
EPA and university studies conclude
that it is absolutely futile to assume a
high or low radon level based on




SUARE T e

FACTLITIES MANAGER

readimigs within your state, county, or
neighborhood; or based on vour
|."I.|||.'|||1H & comvstruchion, EFPA |.-'r.||.pl:|-|-
sizes thal the only way o determine a
I,"l,||'.'|'|1_,: = radon levels s o test 18

Beware of a3 Self<Protective Attitude

Americans have been slow 1o acl
on radon Wilrnings Mos=s are w31l ig
norant of all the facts L..’I[I.'hl'!"._l.'l l.'llﬁjp'
kits and |":||‘1.'|."!-. rom felevision and
newspaper. However, a Butgers Uni-
versky q'.-.l..:l:.' of homeowners on
firmed that, even among those with
mire Fadon knenwledpe, there are op-
st biases n their perceptions of
thrir risk frem radon.' Here is whal
fhae “:.II:'_;'F‘*- ~:r|.u!:.' fevaenad:

L. People are seldom willing to take
preventive measunes unless oony needd
thiad thetr oswn risk is slanificant and
that effects would be serious. Since
personzlized risk information s rarely
avallable percephions of risk are usy
ally wrodyg,

2. People often display “unrealistic
aptirism”; regardless of thear view of
thie average nsk, rhq_':n.- show a consis
tend tendency 10 assert that thelr own
=k s les= than that Boed Ir-]. thisr
peers. Those who are aware that high
levels have indeed been Founsd i their
community generally believe that thekr
rizk 5 much less than average,

X An open-ended guestion asked
resipondents o explain why they
thought their sk was above or below
average. Answers included comments
related foe lack of hnnl.-."lﬁJp'- ol |1mi'\-

.

lems tr the grea, distanee from ndus-
try, &oil frock around the house, venti-
latian, insulatyon, oo basement, miew
house, old house, health effects unno-
beed, Answers imdicated that TESPON
denis wene opltimistic in their own risk
percephions

4. r{l.'h}ulr'ldm\th with more radon
knowledge were maore likely o ac
knowledge risks within the commu-
nity, bl woere no more l.-l.'1||'|niF_'1 to
bt that thels om homes might be
d._-ml;q_'r-:'-u'-;

The study concluded that even
whin E:tl'nTI:' are convineed that radon
can be serious, many will resist the
belief that they themselves are at sk,
or that radon would be serious in thedr
[REUN S W T ]hr:.' unﬂ1n¢r'||.||.|.-=.|:|.' dao this
to justify inacion.

Busy physical plant administrators
need to be on guard against the seli-
protechve atfitudes that Rul..l_?i{'r'i- foruirid
in homeowners, Lack of radon awarne
ness (s still the biggest problem. How-
CVET, CVEN Managers with =ome radon

knowkedge tend (o have falsely op-

Hmistie ]_'.H_"Tl_'I.‘TII‘iI::I'I'I'\u of their awn risk.

Here are some examples:

s Falee Clpfrmesar; “YWe are on 'I-.:mE:.'
sl here, mob rockl”

Firct: High radon levels have been
found in buildings built on sand. Al-
thowgh the radon source may not be
strovgg, the communication through
samd may be much better, and the
radon entry rate much fasder,

s False Optimisor “We have excellent
vemtilation; several air changes per
hir.™
Fact: Well-ventilated areas have had
high radon fevels because of nega-
tive pressure. The increased radon
entry rate (due to the negative pres-
SAIre) Imay meore than offast the
ventilation benefits,

& False Opiimisar “YWe don't have a
basement; everything here is on a
slab.”

Fack: Any space in contact with the
ground has potential danger. The
lowest bevels will typically measure
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higher, but this is only relative to
the strength of the radon source. I
the source and for entry rate is
strong enough, even second floor
rooms could be unsafe. Buildings on
slab may also, in reality, be more
hazardous because they often have
more occupied rooms on the lowest
level. Conversely, the basement of a
multistory faclity may have only
seldom-occupled storage and wiility
areds.

In spite of the human tendencies
toward unrealistic optimism, deci-
sion-makers for non-retidential fa-
cilities are generally more respon-
sive to radon wamings than
homenwners. They are more cau-
tious sinew they are responsible for
the health and lives of many, not
just themselves. They also fear the
legal vulnerability of not having a
clean radon report in hand, CHhers
are motivabed o test in order to
please their ocoupants.

Your Potential Liability

Amn artiche in Best's Reoters stated
that as more people become aware
of radon and its effects, a wide
range of radon-related claims and
lawsuits can be expected,® 1f re-
ported that “daims and such may
result from children and personnel
exposed o radon in schools,” The
wiorat-case seenario would obvi-
ously involve a lung cancer victim
suing a bullding owner that did not
address high radon levels, This
should not come as a surprise; since
hung cancer is common, and radon
can be found everywhere.

Check with your insurance com-
parny and youir university cousel,
Your liability policy might exclude
racdom claims under the general cate-
gory of either "nuclear hazards,” or
“pollution.” However, it is yet fo be
determined how the courts will in-
terpret these axclusions,

Testing Your Building
Testing yvour facilities will involve
the following tasks;

1. Selecting a measurement device,

Charcoal or alpha-track detectors
are commonly used for screening
measurements, These are small pas-
sive devices that essentially l:nlﬁfl
radon for laboratory analysis. Char-
coal devices measure over 3 perod
of one to seven days; alpha-track
devices are used over a period of
twelve months,
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Advanfages of charcoal devices:

& Choick retults. Measurements
can be taken over a two-day period.
The laboratory report is returmied
within two weeks.

o Slightly less expensive than al-
pha-tracks.

= Tampenng is minimized. The
detectors are placed for a much
shorter period of time. Also, testing
can be done over a weekend, when
sommie buildings are unpooupied.

# Some advanced charcaal de-
vices can mioniter periods of oocu-
pancy and nom- GOCUPATICY EI:':FI:I.
rately, providing a clearer picture of
the actual risks,

Disadvantages of charcoo! devices:

= “Spapshod” messurements may
not provide an acourate average,
since radon levels fluctuate with
Hrme.

= The commonly-wsed canisters
are susceptible to inacouracles
caused by extreme temperature and
humidity conditions.

* Accurate measurements depend
on good quality control and exper-
Hae at the laboratory, A thorough
diligence is & muast.

Advantages of alpha-track devices:

s Longer-term monitoring should
avobd Ingccuracies due to fAuctuating
radon levels,

o Immediate analvsis is nod re-
quired. This may prevent inaccuracy
due to delays in shipment, or a
backlog at the laboratory.

Disadvantages of aipha-frack
depices:

# The higher cost per detector,
I;hwsh IIIE%I adds up on i -

hm[djng, am

f ikelinood of tampering
or Ima. sifice the detectors are
placed for a much longer time.

# The laboratory analysis is less
automated, increasing the possibality
for error.

# Mo ability to measure during
specific, shorter ime intervals.

[ favor a cerfain state-of-the-art
charcoal device (not the rypical
“hockey puck™ canister design) for
screening measurements, For confir-
matory testing, | prefer a combina-
tion (depending on the case) of
charcoal, alpha-track, and E-perm
mionitors.

Before choosing a device, gather

information from presumably unkbi-
ased sources, Study techmical e
ports for detectors and their cor-
responding lab equipment, Also call
ten or fifteen university scientists
[whe have practical radon knowl-
edge) for their opinions.

1, Selecting a manufacturer and
laboratory.

Your manufacturer and laboratory
selection is crucial, Start by obtain-
ing a list of firms that have passed
the EPA's Radon Measurement Pro-
ficlency Program. (Contact your
EPA regional office for a list.)
Choose oniy from "EPA-listed”
firms, but do mot expect the EP&
listing to stand for quality, 18 5 quite
easy to pass the proficiency test.

Qu:lH'l:,- varies rt-m.:rk.ahh' [espe-
cially for charcoal devices). Ask spe-
cific, techmical questions about the
firm’s devices and lab equipment.
Homework is a must; the technical
conslderalions are boo numesous b
cover fhere,

Verify a lab's analysis capacity. I
there is a backlog, your detectors
may sit in storage for three or four
davs, even longer. This cam drasti-
cally affect the results of a charcoal
Lesy

Financial stability is alse impor-
tant, Most radon labs are amall.
Even some larger publicly traded
firms may be short of cash, and
struggling. The written report of
your test results may later lack
credibility (particulardy in a lawsuit)
if the compamy behind the report is
ne longer in business.

Be thorough. If your test results
are wrong, vou will probably never
know; nothing will break or leak.
And vou will base consequential de-
cisions on your results. If practical,
visit laboratories before making your
selection final, One last caution: do
net be Lazy in the selection process,

3. Analyzing your buildings and
selecting rooms to test,

EFA recommmends testing every
occupled room on or below grade in
schonls, Since levels vary from
roi b0 room (sometimes slgnii-
cantly), this is the only way to ob-
tain a complete representation of the
buikding. Howewver, if budget con-
stralnts prohibit testing every room,
selechive-area testing is certainly
better than none.

To effectively test by selective
area, study each building to deter-
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mine which rooms are likeliest to
have |'||.5|'| radom |1.'1.'|.-|.~|-_ and which
rosomes pose the greatest health risk
at any given radon level. For exam-
ple, dormitory rooms have a high
health nak since r|'u-"| ane nn:'llpl.-n_ﬁ:l
several hours a dav by the same
persons),

The same could apply to adminis-
trative offices, Classrooms ooccupied
by the same person for only two or
three hours a week are not as dan
gerous relative to the dame radon
level, On the other hand, infre-
guently occupled areas can be risky
if the radon concentration is high

Selective-ares bl.‘ﬁll.r'lb entails a de-
gree of speculation directly related
to the percentage of rooms tested.
There is less wneerainty if 50 per-
vt of a8 l'lu1|d|.ng'l:- FOMYMIE ATE meq
sured, than if only one in three are
tested, As a loose rube of thumbs, test
at least 25 percent af the rooms n
lower-risk buildings, and up to 100
percent where the risk is greatest,
Ultimately, yvou will only know the
lewels of the rooms .H.'I.'u.x”:,.- besitingd,

The others will still remain a mys-
|I.JI.‘!|'. Do nol test one oF Wo rooms
and declare a building safe ar un-

safe.

4. Developing procedures, forms,
etc,

Develop a checklist o ensure that
proper testing conditions ane maot
before starting the test. Write de-

tailed, clear instmactions for comduct-

ing the test, Tell employees about
thie test, so disturbancoe is mini-
mized. Develop a data collection
o, Cerlain data is important for in-
berpreting the results, and for pri-
tecting voursell legally. Check and

rechack yemir formme and instroctions:

mistakes can produce Inaccurate
and for wseless n,'.;irling'\,'

% Conducting the test

Conducting the test involves plac-

ing the monitors, recording data. re-
trieving the monitors, and shipping
the monitors to the lab. Timing is
ht".- L] r|1m‘|ur|:|n5 the e [espe-
cm]l'. for charcoal detectors). Before

FREE...Steam
Temp Calculator

vl Fessaurs

._-_I_. ~—'_—r Siait TampEiaiure

TOPOGE
THE 5
GASKET
THAT

e d0@s- Aol LERK

' PRCIGUAERS TO 1P PH
+ TEVSERATURES TO Bi‘F

PACKED WITH INFORMATION TO HELP YOU
MEASURE THE PERFORMANCE OF YOUR BOILER

Helpin yau with wour boiler is our business
Gasket Company proneered the B"F’
Rubber Boiler Gaskel over three decades neﬁw‘

ago. Today you get the world's best

Topog-

Boiler Gaskets onfy from Topog-E®

= For pressures fo 180 PS5l and

temperalures lo 380" F
# Easy bo insiall & remove
# Mo chiseling or

bulfing required

placing the maonitors, make sune

that Ehemmnﬂ will be able o re-
treve the monitors on fime. Collect
somie of the data beforehand, o

save fime during the placement |
Fh.uu*

Onwce the detectors are refrieved,
:hi'p thiem to the I.:.hur.al:urg.' a5 ={MIN
as posstble. This s important for ac-
curate readings of charcoal devices,
If steps one through four above
have been done well, conducting
thie test will be faidy -51r|‘|i:l'|E.

b. Interpreting the test results.
Follow-up testing is necessary if

high levels are found in the screen-

ing test {or if the screening best was

deficienth, IF high levels are con-

firmed, you will need more testing

ton diagnose the problem |

7. Costs,

There are baskcally three options
for testing vour facilities:

s Hire a professional 1o handie
every aspect of the test (steps |
e rhr\-::rugl'l aix above);

o Test entirely on your own (handle
steps one Ihmugh sin vourself);

* Have a professional handle steps
one throwgh four; and six, bt wse
vour staff to comduct the fest,

The first option will cost the most
for the test tself, but will requine wery
little of your labor. The second option
will likely cost the least for the test
bust will require a significant amouwnt
of preliminary research, plus invalve
more risk of error. The third option
will fakl in the middle on price, and
will require your time only for con-
ducting the test. In each case, the cost
will depend on the magnitude, com-
plexity, and quality of the test. Insist
o |'|1|._l;|'| gueality, It willl not cost much
more initlally. And skimping on gual-
ity could '||I1:|m1-r{'l!. b very L'!-:pl'nl-.n.l.-

Mitigating a Hadon Problem

EPA school studies show that the
HYAC system is the leading factor
contributing to elevated radon levels,
and a ]w}- tor mibtigation, Kooms with
negative pressure pull radon in
through wall and floor cracks, expan-
sion joints and wiility supply lines,
Conversely, if the HVAC ri_'g.'il:em priés-
surizes the room, radon entry can be
prevented, In other cases, radon gas
can be pulled into the system, and
distributed throughout the bullding,
Mlhgmtlcm may rlnh.' rrqurrr mingar
changes in the HVAC system or its op-
erating schedule
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| gram faar n1:|rig.1r||r'\- Lorstl it 15 com
pleted, there is no “official” list of
mitigation comiractors, Your testing
firm mav have sugestions, ai may
your state’s radon contact. Whien call-
g comitraciors, make sure 1'h|-:.' have
tested large buildings, mot just homes
Also azk the firm's past clients about
their radon levels before and after
mitig.n'.".nn. Visit the firm's ]nl.'": if pos
sible, to check the quality of their
wirk

High radon is a lot like high blood
pressure, |t is easy b0 ignome because
we cannot see or feel it The danger is
normally farin the future. Odds are
thiat we do ol have & pr\-::l|.1|en'|_ Il
we will not know until we test for it
The remedy does mot usually require
exncessive cost. The vertable danger is

Where HVAC system adjustments nevessary in onder to know the best tor o nesthing,
will not solve a radon problem, a | and cheapest salution: a thorowgh un-
subslab ventilation system is often in- derstanding of a building’s construc References
stalled. In buildings where subslab | won and HVAC systems, and knowing 1. Weinstein M0, Klotz M.L,,
wemtilation will not wark, gach as how madon behaves. Implementing Sandman PM. "Optimistic Biases in
buildings where the cold air retum is the solution is usually simple. In fact, Puhblic Perceptions of the Risk from
lescated bensath the slab, m:lrig.:ll:inn VOUr oWl maintenance orew midy b Radomn.” Amercan Journal of Pl
could be very expensive able to install a subslab ventilaton Health, July 1988,
Cood diagnostics can save a lot of | BV 2. Grossman, M1 “Radiation from
money on mitigation. Two things are EPA is designing a proficiency pro- Radon.” Besf's Review, August 1938, B
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A TICKING TIME BOMB

A recent nationwide survey has found that there exigts a potential price tag of
between 60 and 370 billion in capital renewal and replacement costs for decaying
college and university facilities. Consistent policies of deferring expenditures for
maintenance and repair have created an immediate need of $20 billion for
renewal and repair of campus buildings, equipment, and utilities.

These and other startling findings are included in a new report, The Decaying
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
eondition of eur nation’s college and university facilities. The report includes
narrative detail, charts and graphs comparing aggregate findings by institution
type. and a bibliography of additional resources.

YES Send me copiesi of The Decaping American Campus et 825 sach (oolleges and snivershes anlyl or
§50 aach (ol wthers). Add $5 for shipping and handling. My tetal & §
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by John [, Houck, P.E.
Sampling for Radon Gas

in a University Setting

t has been with us since the dawn

of time and it is destined 1o be

with % formevermore. Kadon Eils s
an odorless, tasbeless and invisible
substance that is a link in the natural
evalutionary chaln of evenis thai
transforms unstable uramium into st
ble lead isotopes. During the transfor-
mihion process raston ks i% Formaed
for only a few Aeeting davs—the half
lifi= of the miost stable Tadon i':r!'..'.-'ru' s
approximately 3.8 days,

Although its half-life is relatively
shiort, the amount of natural radon gas
in the environment is such that thers
i% .1I1'.'.'|:l.'~; an abundance of this podten
tally deadly matertal around. One es-
fimate suggests that the top six inches
of dirt on one S(juare mile of the Earth
contains omly about one gram of ra
dium-228, the immediate precursor of
radon gas,

Heonwizi BT, Varying armounis of this
gas are naturally found in the air
throughout the vear depending on the
weather

it 18 a heavy gas that does naol
readily combine with other gases in
the air. Because of i weight, it natu-
rally accumulates in the lower levels
of '.':-|:|i|d1r|r:;\. once differential air Pres
sures draw il into the interor of the
building from its surmounding area, In
homes and small comeercial build-
ings this gas can be drawn through
basement openings via natural con-
wvectiom. In |..1r;,;,rr industrial and inst
mutional buildings this convection pro-
cess may be aided th rLll.l:'.h the se of
mechanical ventilation systems,

In the mid-1980s several studies by
thie LS, Envircnmenial Proteciion

Agency and others determined that
srall amounts of radon gas in build-
imges can be deadly. It apparently kills
its victims slowly by means of lung
cancer through its prodonged inbala
Hon. The EPA and the Surgeon Gener-
al's office has urged that every home
be tested for radon presence.

How Real is the Risk of

Criteria for Phase | Building Selection

Tvoa ol Builting Construct

[etani Hoseok 12 derectar, facilities mainie
nance, o The O Sane | ersdiy Colum-
bus, O, He o alse sdhitor of MADPTA
Mewsliother,

Radon Exposure? Siza, Conditon, and Age of Building
In recent months questions began o b Decupan
emerge on the actual risk of low level .
- MaEchanical Air Movament Sest
radon exposure, One recently pub
- s I Winrem [T aey
lished article even suggested that a [is- Voree L.a
tle radon gas may even b+ benehicial
EPA Radon Risk Evalualion Charl
—
8T Compaaraihd Comparatle
Espmsure L HiEM
I 1 000 fimes the More Ihan Bl 1
Pl Tals Ihloar e NON-Gmickes sk
] 1L hmes e avera d-prack-a-chay Srmdkar sk
INCo0r air leys
] 20,000 chins] x-ray
P A
21 UL TITes eSSy s 2 Pack-a-day smoker riek
INECET Al ue
10 Tirreess, R dedefge 1 pack-a-day smoker rigk
RS S W o 1TSS M-S ITeE AT FEak
1 il 200 chest v-rays per vear
AT Mon-smoker nsk of dying

Irowm lunc cancar
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Radon Detector Locations

Lacation of Hadon Delectors MNuimbss
High Oecupandy Oflices B
Chassroom, Lans, &ic 75

General HWAL duchng 4
Cuplicales (along sde alhers) %]
Backgrourd {ouicioos mondars) dq
Ciondrols fremained sealecd) i

11r

appeared to be the same. In every case
the radom level for low lung cancer
countes was much lower than had
been predicted and the radon level in
the high lung cancer counties was
mvuch higher than predicted. There are
a handiul of other similar studiea—
which were conducted in Finland and
the states of Mew York {bwo studbes),
Flerida, Seuth Carofina, and Mew Jer-
w}'—wh'irh ghowed the similar
trends. Al present, the EPA s review-
i, these findings to see if they hold
water.

The Dhio State University
Building Survey Plan

In the past policy makers assumied
that exposure to the gas should pro-
duce harmiul effects. This notion wis
attributed to 1) the study of the Japa-
nese people who were exposed to the
atomic bombings, 2} certain reciplents
af the early x-ray dosages, and 3) the
miners working in the uranium mines.

Ajfects of radiation poisoning on
these people ranged from devastating
i the case of atomic bomb victims to
mild in the other casex. The basic be-
lief that any level of radon gas expo-
sure is harmful is based on the down-
ward extrapolation of theae three
study groups. Also, there seems to be
a preconceived notion that any level
of exposure is bad no matter how low
it s,

After looking a1 the radon materials
long enough, one finds the name of
Bernard Cohen of the University of
Pitisburgh appearing prominently in
most of the articles on this subject.
Cohen has been collecting, analyzing.
and a.ifti:r:g thmugl'l. radlon data for
some Lime now and has uncovered
SO SUrprising resulis.

He has compared U5, data on aver-
age indoor rarE:'l levels with lung can-
cer (perhaps the most affected internal
organ) rates for the county n which
each of the samples were taken, Sur-
prisingly, there seems o be a tendency
for counties that have high radon lev-
eds 10 have low lung cancer rates. This
statement was not made based ab-
serving & couple of samples over a
handiul of counties. On the confrary,
it & based on roughly 39,000 measure-
ments covering some 415 counties
throughout the United States.

Another study sampled radon levels
in approximately 1,200 homes selected
at random in the 40 counties ha-..-l-ng
the highest and lowest canoer rates in
the United States. Again, the results

The univessity responded o the
general public awareness to elevated
radon gas levels in late 1987. At that
time there was (and 4l is) practically
ne information for institutional
seftings. Most of the EPA thrust is fo-
ward homes and other single family
dwellings. In December 1987, Ohio
State's Oifice of Radiation Protection
(ORP) and the Physical Facilities De-
partment met b determine ways and
means of analyzing the Columbus
campus of 051,

The Ohio State University is amgu-
ably the largest single campus in the
Unibed States. With roughly 38,000
stisdents housed in about 21 million
gross square feet of building space, it
would be neardy impossible to survey
all areas throughout the campus. It
wis therefore decided early on that an
experiteent of this kind would be ac-
complished in bwo separate phases.

The first phase would be a sam-
pling of small but representative num-
ber of the university's buildings. The
criteria used to select a limited mumber
of buildings is shown in the adjacent

table, Radon studies would be con-
ducted in a few buildings to see if we
could easily infer that there were high
radon gas levels on carmpus.

Thee second, more costly, phase of
the radon gas testing would be dome if
the overall radon levels in the first
phase proved high. This second phase
was envisioned to cover most of the
buildings on campus so that a
prioritized building retrofit program
could be developed and approved. A
building retrofiting program would in-
clude such standard messures as an-
alyzing the air flows within high ra-
don level areas; plugging all eracks,
hroles, and penetrations through the
foundation; and introducing positive
ventilation systems to vent off the re-
maining raden gas to the atmesphere,

After some discussion of the build-
ing selection criteria and reviewing the
resources available to conduct this ex-
periment (remember, this is a “low
baudget” ration), we was deter-
mined that the Office of Radiation
Protection and the Physical Facilities
Department could conveniently survey
about 5 percent of the bullding space
on the Columbus campus, A review of
campus maps for geographical diver-
sity; the building operating and main-
tenance data for construction informa-
thon and mechanbeal ventilation data;
CAMpus space assignment records; and
geological sirata narrowed our search
to ten buildings throughout the cam-

us,

The Office of Radiation Protection
researched ﬁamFl]h‘lE I:-rd':n.iqul:g fior ra-
don gas testing. They determined that
the syvatemn developed by the Univer-
sity of Pittsburgh seemed to offer the
best testing devices at an affordable
price, and they also provided the

————

Euwnlh Building Results
(Radon gas levels by floor)
Lcation Ly kedsan
pin P
Rl AL .30 038
Sth Floor 0.24 0,30
At Floor 0,36 0,20
Ared Floar 070 0,30
aned Floos 0.55 0,40
151 Floor 0.7 Q.38
Bagsameni 1.85 0.70
Crawl Space 517 530

sampling Results

pCil P ey Pai
0l -10.5 a2 81%
OE- 1.0 ir SU%
1.1 -40 12 14%
41 -10.102 il 5%
= 10.0 Q Ca

fim] T %
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highest quality assurance in lab testing
once the devices were submitted for
evaluation.

Altogether, some eighteen radon
testing and evaluating service bureaus
were screened for use, However, the
University of Pittsburgh source was
used because of: 1) “name recogni-
thon” within the field, 2) their previous
experiences i this field, 3) they were
relatively close to Ohio State, and 4)
they were relatively inexpensive, ORP
determined that each bullding would
receive at beast four detectors and that
each detector should cover o more
than between 13,000 and 17,000 gross
square feet of bullding space. The gen-
eril dispersement of the detectors is
listed in the Radon Detector Locations
table.

The umiversity-wide survey was
conducted during March 1988, This
period was selected for various rea
sons: 1) late winter to early springlime
ambient conditions (high gas con:
centration period}), 2) the school was
on spring break to minimize the
chance of fampering. 1) relative ease
of access to building areas, and 4)
availability of personnel to place and
oot l.;|m'p|ﬂ. It was al=n felt that a
four-day continuous sampling period
woubd result in good, repeatable data.

L the 117 units pl.1ﬂ'd. BS were
within areas of normal occupancy. The
balamce wene in duscting, outdoor loca-
tioms, duplications, etc. The table la-
baled Sampling Resolts shows the
range of readings throughout the cam-
s, The average :n.'qdmg af the B3 in-
door samples was 1.0 pCi/l, which is
.1pp'|'|,1'rirr|qh_=]}' one=fourth of the ac
cepied “safe” standard of 4.0 pCi/L
The ousdoor _l:.'l.mpll."_r. wore alw within
fhe range of normal readings with an
average af (0.3 pLi/l, Finally, both the
dur_*]u.'.'m:- and condrol detectors
showed repeatability and good quality
gk, rvl:hp-.-'-l.'l:i'.-'t'i'-'.

There were two other interesting re
suilis of this test, both of which are not
thie beast surprising,. First, the larger
thie volume of outside air used n the
mechamical systems, the lower the
level of radon gas buiidup in the
building. Building-wide radon levels
varied from as low as (L26 pCl/l in
the case of the Liﬂl".-‘t‘ni!:l.' W -lr'rin.:lr_l.'
Haospital, which is essentially 100 per-
cent outside air make-up, to as high as
5.0 pCi/in the Mublic Safety / Univer-
sity Police building where ventilation
air is limited to that which naturally
infiltrated through operable windows.

Thar gecomd d:iﬁ:l.wrﬂ.' = that,

general, the level of radon gas de-
creases the higher you are in a build-
ing. An Ohio State structure shows the
pattern shown in the Composite
Bullding Results.

Mo Radon Problem at Ohio Siate
The radon gas debate will probally
comtinue for some months or even
years on what levels are harmful to
humans. At the present ime the EFA

feels that a threshold level is roughly
4.0 pCifl of air. The results of the tests
show there is no significant problem
with the radon gas levels in ten Ohio
State University buildings under this
guidelineg,

Y believe that similar resulis
wauld be found if we were to test the
balance of our buildings, We therefore
see i need to initiate a second and
more costly study at this time. [ |
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by Teresa 5. Hargeit

Cornell Recycles: A Major University and Robert (. Osborn
Commitment

ormiedl |_.-|'|:'-'-|_"'!'l-I'.:l.' in the biauh

ful Finger Lakes reglon of Up

state Mew York, has mken a g
anit step torward preserving the
pnviranment. The T:*-:_'!.'-.'I'.-n;.-: ol papsr
on a campus-wide basis began in fall
VBEE with all stalf F'-..,:|r|1|'i|'l.|rl.':_|'1 PO
of thousands of |.'ll.'ll.||'|l.‘|‘- of office pa-
T rlr'li"..'l-.'lll'-.|l| thrown into this trash
amd ultimately dlh;\h ol of in the
comty landhll, is now I"I.'“"LI syl
in an extremely effective manner. The
program, entitled “Cornell Recycles,’
imvolves 9 I00 employees and a |.1r:_.:|-:'
portion of Comell’s 18,000 students.

Lormedl ' s new re Vi |||1r prigramn
started shortly after Labor Day 1988,
It= intriduction to the campuas was
preceded by a summer-long study by
a group of facilities staffers, Comell’s
associate vice president for facilities
andd business operations appoimted a
task force of fourteen facilities profes-
sionals from a vanety o disc |p|'m"\.
This grougp researched the feasibility

of introducing a recveling program bor
the Cosnell campus. The decision to
evaluate the subject was F-r|II'I'IF\-|-|'|‘| by
a number of isswes Including recent
state and federal environmental legis-
latiom, a local landhll orisis. and pres
sure from the Comell community o
address the subject oF e ¥i Ii:".j_g o i
university level

Local Landfll Crisis
Initial research brought the task An aeriel thewe of Cornell Unfversity, [Nmca, N Yook
force bnte early contact with local city
and county government officials re country, The dosing of our existing
SO T LY — spomisible for solid waste management. Lamdiill _.1nd the opening of a new
B i, I A O AL i O It was immediately evident that the county landdill facility would introduce
Linfsersty Biara, New ) ' ; local Landfill crisis in our county “tipping fees,” something never ex-
i far i R — wiould have a significant financial im- perienced before in our community
nell, Both serpe as prect on the Cornell community, just as The task force subsequently deter
of dhe Corenell Recpcles progran | it has on other communities across the mibned that Comell's waste stream
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amounted to 80600 1ons annually and
that the coumnty wias projeching Hpping
fees at 540-%64 per ton. The realiza
tion that Comiell was facing minw trash
disposal costs ranging from $320,000
tox B 520000 reinforced the need for a
formal recycling program at Cormel]

Initial Frogram Objectives

Commell’s pramary reason for starting
i rL-.':.'.'Ii-.'.rl Program was o preserye
the environmeni. However, as the re-
alities of the Landfll crisis and affili
ated costs became known, the issue of
cosd avoldance of tipping and hauling
fees also became a major factor. The
taxk korce theretore established thisse
objectives

& | heskgn a ProgTiEm that me.':..j:*--
for the greatest amounl of recyelable
material to b remaoved trom Comaedl's
waste siream, thus keeging mew Lland
fill costs at a mimimuomm

e Keep the overall mechanics of the
n'l.:l.l."!H;..: program -':n1':'-lu anid easy o
use for the Cormell communtty 10 en-
sure immediate and long-term success

= MAMaintain environmental respon
sibility,

K.I."_'!.' lssues: What would be recy-
cled? How would it be marketed?
IThe task foroe looked at a number
of Bsues, including the make-up of
Lomell’s waste stream. the materials
that would be targeted for recyicling
honr they would be collected and
mudrketed, wino would run the pro
gram, and how it would be prominted
Ihese issaes werne acddressed, keeping
in mind that Comell’s physical plant
imvolvies more than 2(60 I1|.|'.|d||1r.=\. anl

10.7 million gross square feet

An analysis of the anmual waste
siream revealed that as much as 50
percieEnt of Comaedl’s B0 fons con
sisted of office paper. It was also de
formined that the majonty of the pa
per lypes coniained in the waste
siream could be recycled. Conse
gquently, office paper was the initial
target of recveling,

|I1:|-..1.' Fve vendors were contacted
o determine their interest in purchas-
ing Comaell's n'r:n.'r'.nhh' paper A
group of finalists was selectad for in-
terviews on campaas bo dizouss their

i h
recyclinde panier Bedng compdictad drfo il
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potential participation in the program,
All offered a variety of services. How-
ever, the majority would have re-
quaired Cormell to establish an elabo-
rate prcessing operation on campus

to include collection, rucking. manual
sorting, compacting, and baling, all at
a substantial cost to the university.

One vendor, who had been operat-
ing in the [thaca community and who
had been picking up a limited amount
of paper through volunteer recyeling
efforts on campus, offered a simple
and comprehensive pac that
would not requinre Comedl to build a
processing operation. This vendor of-
fered to pick up recyclable office pa-
per at the individual buildings across
Campus, p:rn'-'i:di:lg it was bqgg{'q:l amd
placed by building loading docks for
Fl.c'kupq.

Furthermore, this vendor was will-
ing to eollect a mixed variety of office

paper, versus separated and sorted pa-
por as required by the magority of ven-
dors, The local vendor stated that they
would remove mived office paper
from campus, pay Cormell for the
mixed paper. and handle all the
sorting and baling at their warehouse,
This vendor, who was backed by a na-
tional company, seemed to be best fit
for Comell’s recycling program,

Diesigning a Frogram on Cornell's
Large Campus - Pilots Established
Designing a recycling program that
would involve 9080 emplovess across
Cornell's large campus was a major
feat, The thallrrq!;f at hand was to de-
sign a program in which everyone
would participate and which would
ot involve a lot of effort on their
part. At the same time, another pro-
cess had to be indtituted to pick up
and collect the recyclables in each

building, including bagging and
preparation, tor Cornell’s vendor ta
pick up. These processes were dister-
mined to be two sepanate operations
that would be handled in separake
steps. After a great deal of study, it
wias determined that individual em-

loyees should separate their paper
rom other trash at their desks and
that the custodial staff would pick up
the separated entities.

During the summer of 1988, the
task force instituted fwo unique pilot
programs designed o evaluate the
processes of separation and collection
of recyclable paper. The programs
were also designed to take a dose look
at the "human element,” the willing-
niess of faculty and st@aff to participate
in the different steps involved in sepa-
ration, collection, and handling. In
both test programs, faculty and staff
were provided with an extra wastebas-
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“ELEVATORING”’
89
Vertical
Transportation
Seminars
On:

Developments
Application
Modernization
Maintenanca

Developed by George R. Strakosch,
autmor of Vertical Transpoffalion and
the staff of ELEVATOR WORLD, the
Inbarnatonal rade publication for the
shorl-range Iransporiation industry,

One-Day Seminar For

Purchasers, Specifiers
and Users of Elevator
Equipment/Services

Seminar Dates

September 11.........Boston, MA
Guesl Quarers (Cambridge)
October 23...... San Francisco, CA
Emtrassy Suites Hodel (Galeway Canter)
December 4,.... .Los Angeles, CA
Embassy Suies Holel (Alnpor)
Cost: $365.00 Credit 0.8 CEU's

One-Day Seminar For
Suppliers, Installers and
Servicers of Elevators
and Escalators

Seminar Dates

September 12, ... . ..., ,Bosion, MA
Guest Quarfers (Cambridgs)
October 24. . . .. .5an Francizco, CA
Embassy Swies Holel (Galeway Cemlor)
December 5. ... .. Los Angeles, CA
Embassy Swites Hofed (Airport)
Cost: 536500 Credit: 08 CEU's

For reglstration of additional infarmation
contact: Linda Williams, (205) 4784514

ELEVATOR W _RILID

EDUCATIOMAL DIVISION
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RECYCLES

ket or contaimer tor the collection of
recyclable mixved office paper. The two
wastebaskets were labeled with color
coded labels, white for "Hﬂ}'-z'L‘:b!E
Paper'” and red for "Mon-
Recyelables.” The white label included
the definition of recyclable paper. Fac-
ulty and staff were asked to place all
appropriate office paper in one basket
and trash in the other,

I one pilet, faculty and staff were
asked to carry their collected paper to
a central eoellection location In their of-
fice area or bullding. The custodial
staff continoed to pick up the trash
daily, a5 was routine. In the second pi-
kot, the custadial staff was asked to
pick up both separated entities at each
ermployvee’s desk. Custodians who
were accustomed fo using one 32-gal-
lon barrel on a dolly for trash pickup,
were providied with a second 32-gal-
lon barrel on a dolly for picking up re-
i._-_l.ﬂ.-l.'nhl-l' paper. Custocdians then Fia.{‘vud
the bagped recyclable paper in a new
tilt-truck dumpster labeled “Cornell
Recyclables." Trash continuwed to be
]_'llarw.l i the rrgui.n' Earl'luﬂr
dumpster.

The pilots were monitored closely
over the summer with conclusions
drawn after twelve weeks, Both pilots
were determined o have been suc-
cessful from the standpoint of em
ployee participation; faculty amd staff
enthusiastically separated their paper
from trash in the two containers at
each work station. The contrast in the
pilots oocurred, however, in the pro-
cess of moving the paper from indi-
vidual desks to collection points,

In the first pilot, whene staff were
asked to “carry their paper™ to large
centrally located containers, participa-
tiom began to fall after a number of
weeks, and good recyclable offior pa-

Recyclable P

*all paper except:
magarings & books  window envelopes carbon paper ‘
PApCT WrapPino )

per began 1o appear in the trash

In the second pilot, where custods-
ans picked up both separated entities
at indiwvicdual work wtations, participa-
thon was excellent owver the smbine et
pericd, In addition to the positive re-
HE:‘L‘II'IﬁI:' r'I'I.II.'I'I [..'II.'IJ:t:r' ﬂT‘iIJ ﬂtﬂ.H:. Fﬂ".‘lr'
nell's custodians were cooperative and
positive about the process. They did
not feel that the separate collection
|:!l]_'lt"T.'I1'iI.II.'I. added a xigniﬁrn nt burden
o thedr workload.

it shiould be noted that the union
representing Cornell service workers
wis invalved with the recycling task
force [rom the outset, with a undon
leader actively participating as a mem-
ber of the committes )

Recycling Frogram Hecommenda-
tions Accepted by Administration
Recommendations were made to
Cornell's senior administration outlin
ing plans for a formal recycling pro-
gram targeting the collection of mixved
office paper in the university's aca-
demic/ administrative buildings. The
collection method preferred by the
task foroe was, not surprisingly, that in
which the custodians picked up both
trash and recyclable paper at em
ployes work stations or desks. This
meethod was determined o be maost
suceeaaful b mE'eti.rlE |:lr'15'i:r||;|| objec-
tivies. It provided for the removal of
the greatest amount of recyclable ma
berial from Comell's waste siream, was
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the easiest to use for employess, and
Wik projected o ensure immediate

and long-term success of the program,

Because this operation would involve
175 university custodians, it was fur-
thermore determined that the custo-
dial services adminkstration would
play a key part in monitoring and
managing the program,

Facilities on camipus, including the
student dommitories, dining halls, and
student activity centers, were récom-
mendad oy have separate n-'r_l.':]i:ng
programs of a sinilar fype. Activity
centers and dining halls would focus
primarily on paper collection in indi-
vidual offices, utilizing their custodial
staff for paper collection. Residence
halls would be set up differently with
collection bins for recyclable paper on
wach Aoor. Students would carry recy-
clable paper from their rooms o the
collection points. Containers already
i student rooms would be labeled in
the same manner as in the academic
buildings

Fab Faladn Libefed 12,000 frask cmrs.

The facilities task foree recommen-
datiors for a formal recycling program
at Cornell were unanimously accepted
by the senior administration. The deci-
Lo wak made o place ﬂ‘HFﬁml.iHHt:p'
tar the program with the Division of
Facilities and Business Operations and
to admimister the new m‘jmlinﬁ}lpm-
wram with exdsting facilities staf, The
associale wice president selected the
authors o administer the program
rather than recrudt and hirea recycling
director from outside the university,

“Cormell Recycles” |s Born -
Implementation Steps

The planning for implementation of
the new recyeling prograrm led to the
development of a number of basic
steps that codirectors considered to be
crucial, The steps followed are listed
below. [t showld be noted that the ac-
fual implementation of the program
ok ]:||an:' i pham_. Eiwn the im-
mense size of the campus and the
large number of buildings to be

TRANIER

E Mon-Recyelables®

e L 1%
gy " g




Ve anitlvors sfainding i frooed of Cornell's metentam of recyclnlile paper

brought on line. With the excepdion of

the first step, the other steps did not

niscessarily occur in the order listed

and {lr.l-l_ll'l-hﬂ|_1[_'\','|'ll"'|_‘| simultaneously,
1. Ammounced Iy Senipr Adeiinising-
tion—dA ketter of introduction of
B new TJ';'_I.'-:'IinH program was
sefit bo all of Comell's employess
i:\-_l.' Bl provvost and senkor vaoe
president. The announcement in-
troduced “Cormell Hq'r!;rlu-\." fo
the university and asked 1.'2‘:'||.'l|l."|[.--
res b0 be pn:p.:l_n,-.i for the mntro
dhictbon of the program In their
individisal buildings, The letter
also putlined how the program
wonld operate, what would be
expected of emvployvees, and solic-
it thesir -:'-:'-np:'r.l.rim‘:

2. Purchasing Equipanent—Equip-
ment was needed for an mnikial
130 buildings and 9.000 staff. &
pl:l:n. wiak established to F"'“I'L!I.I.-ﬂ:'
this equipment in installments,
Bids were abtained for the total
guantity of each item, and pur
chase contracts were awarnded
ha=ed omn total qua ntities 'r|~|.|1:i1'|~|.5.
Ihe items lsted below were pur-
chased over the course of i !T,h'-

months during the maln imple-
mientation of the program,

« 12000 srnall trash containers
= 50 32-gallon trash containers
with dollies

® 130 1-1,/2 yvard Hli-truck
._‘ll.l:mp'-.:rn wiith lids

& 50,000 33-gallon clear trash cad
liners {initial onder)

# 15,000 smmall container liners

= 30,000 labels: “Recyclable Pa
F::'r" and “Momn- H-L'L}'r.|.|.|.1|1'h |

& 250 large dumpster labels:
“Comell Becyeles’

Cimirkbrgct Estableghed andh Ven
dor—Comell entered into a lim-
ited - term contract with the ven
dor for its services. The coniract
included term= and conditions m
garding the pickup and payment
tor ther umiversity for all campus
mixed recyclable paper.
Chaemtabios af Caséodail .".‘l.u:l..'_!,;-
ers—Early in the planning pro-
CEs |11|.'-|'I:in§~; wiere hield weith
custodial management staif.
These 1n'|i:~::lrt.1n! seRsanng were of
particular assistance in reviewing
and fne tuning the actual collec-
tion mechanics for the program

B il s BN

[iani | |I';||_|.:| s, [Mrechior Cesdosd !

SIS, SPPNIrEE g parper i dier ifesk

Drectsions were made about
which buildings would be
brought on line first and servisd
as examples for all other bulld-
ings |::L||.|i5:lrn.|':'.l p|.1nn:nﬂ Was
performed for each building on
an individual basis. Comell's 275
custodial personnel are divided
anhd Thirhe "I-'.IF'I.'ﬂ'i.*-l::lr'i' I.'I.'II'I'IFIF':H"'"-
across campus. The manager for
each custodial complex was re-
spomisible for the priority of setup
].'ll..'lr||'||.|'||q. Amn active L!i.:||1.'l|_.;m.- was
maintained with the custodial
managers throughout the nine
month perind
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5, Oierchation of Cwstodial Séaff—
Meetings were held with all custo-
dial staff in each building as it
was brought on line, Consider-
able emphasis was placed on
these sessions to rhn::-'r|1ugh|:.-' fa
miliarize the staff with the me-
chamics of the process, The it
portance of the recycling program
and the role that they individ
ually and collectively would play
im the process were disosssed,
These sessions proved to be ex-
tremely productive in that many
prar'.n'.a] 1chias were Ei!m'r.:ll.-:! -
garding the acheal engineering of
the collection process, For exam
ple, the suggestion that recyclable
paper would be collected in clear
plastic bags versus black bags uli-
lized for ordinary trash cams ouf
of one of these sessbons.

&, fnetral Buelding Cantact, Promoafian,
and Sebhip—Building coordinators
for each faclity were conlacted in
achvance of each p-!a.nn.rn:l sehup,
The recycling program was pe-
vigwed in detail and promotional
material provided for distribution
w0 all i:.n,:i'ln.‘l'insI r_-mp!n:cw_": This
material included an meroductory
letter and list of the maost e
ql,.l:-nl:|§,-' asked quq"\.'I'ii;mg; absnat the
program. Immediately following
its distribution, the buildings
were set up for recycling by the
custodial staff. Setups usually
WeTe ]'.lu:rl:urmm_:l o f'in.hjrda'g.r. and
the buildings were ready for recy-
cling on the following Monday
morning, Close contact was malin-
tained with building coordinators
and custodial staff as each indi-
viddual setup was performed.

. Monitering the Program—The
program co-directors view the
process of monitoring and follow
up to be essential to the suocess
of the program. An active dia
losmue conlinues with building co-
ordinators and the custodial staff
throughout the campus. Contin-
ued teedback has aided the pro
gram with excellent suggestions
tor im'prqwfmrntq in thie prOETam
design and actual hands-on oper-
aton

|

Conclusion

The program implementation
oorurmed in four main phases over
t'l.:f;!'ll maomths, Eleven thousand
five hundred containers were dis-
tributed across campus im 130

bulldings. Two hundred seventy-
five custodians were given pro-
gram orentathon in thirty-five
SEparabe 5eSsI0nNs ACHOSS CAMpLS.
Tremencious CORXPETA Hoa was ne
celved from hundreds of stafl al
all levels who were directly in
violved in inaugurating this mam-
moth process

Early estimates that Comell's
wilshe stream was composed of 50
percent paper led to speculation
that, if we had a 50 percent par
ticipation rate, 25 percent of the
total waste stream could be recy-
cled. To date, all expectations
have been exceeded as the major-
ity of buildings are demonstrating
paper mecyching in exoess of 50
percent. Some bulldings are recy-
rti:ng papeT at thie rate of 70 P
cent! Cur custodial staff carmpass-
wide have been agtounded to find
the “trash’ cormponent of the

FALILITTES BMAMNALER

washe stream now in the minorty.

“Trash in the minorty™ and
‘recycled paper in the majority”
is especially good news for Cor-
mell: ba fact, it's great s Ax
tipping fees are put into effect in
thie mear future, Comel]l Univer
sity will be ahead of the game.
| Fe= z\vl'i,_-_l.'-.'li.rlE'I off mach p'p:n" of pa-
per multiplied by the thousands
will add up to saving the univer-
sity a significant amount of
T!1.IG1I'I!":|.'

Comell Recycles is working
thanks to all employees and
thousands of studenis who be-
|t imy the |'|r\-|':-:|.-n'.1.l'i|:|-u1. of thie
environment. It is extremely in-
1rr:':;ring and E_rql;ih-'in_g i ko
that in a university commuenkly as
Ereat and # diverse 2z Comell,
one thing that almost everyone
agress on i% that "nﬁ.’}'n;';i]'.g 1% a
o thing!’ |
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The Impact of the Drug-Free Workplace

Act on Colleges and Universities

b federal Eovernment Faxs re-
I certly isswed a nomber of anti

H:rl.lf-_ provisions thiat :r-|.~|.|l.|i:r-|'
mioat colleges and universities, among
oiher cmp'ln:l.'n:'r':, fo fake varous pew
meadtires 0 cormibal I||.1.'H.1|| -iru_.:.: in
thee v.‘nrkp'l.:l,n' Thiess rc'-quirl.-rn.-ltr.rh ane
st forth in the statutes and regula-
tions described below:

.-"ml:i-lJTuH Il'Eih}:IIILII:I. 15 Nl new 1o
ihe higher education community. The
Higher Education Amendments of
14, for example, require all colleges
and universities |.'|'|..'|in|::|||:|||:|!:l federal
finarcial aid eligibility for students to
certify that they have drug abuse pre-
vention programs that are accesaible to
institutional officers, employees, and
stidents, The new requirements, hicvr-
ever, substantially expand and comipli-
cate compliance obligations

beliwst eolleges and universities are
covered by the Dirug-Free Workplace
At of 1988, which became effective
on March 18, 1989, The Act applics to
all colleges and universities that wish
tor be eligible for federal grants and
certain federal contracts, and régiires
such institutlens wo lake specific steps
to achieve a drug-free workplace.

Many Institutions also are subject o
a mecent I'.Iv;'p.'l.rtml.-nl: 'l 'I'r.:.nri[u:lrtulil.ri'.
Rule. The Rule requires, under certain
rirrumatances, that e s and e
ployers operating large motor vehicles
such as buses and trucks ensure that
the drivers participate in drog testing
and educational programs

Finally, a number of colleges and
universities are covered by a Diepart-
ment of Delense [nterim Rule that ap
plies bo indiy iduals and instktutions
that contract with DOD, The DOD

Pawl Skedley amd Martin Mickaeidon are
paErtHErs, il Adime Parfem gy gaspiealy, 1m
the lane firm of Hegen and Harteen, Wash-
dipton, LLL

FACILITTES MAMNAGER

rule affects contracts that invelve clas-
gified nformation ar that DOD other-
whse [dentifies as requiring a drueg-free
workforoe clawse, This report summa
rizes the new laws and the primary
-:i|_1|_iﬁ.]|‘i|.'!-nl. |hr-:.' im pose om r|1I,I-|,'E|'¢
and universitbes. The report gives an
overview; institutions should work
with legal counse] to Implement the
requirements

The Drug-Free Workplace Act

The Drug-Free Workplace Act of
1988, Pub. | Mo, 100-650, 102 Stat,
2304 (“the Act™), applies o recipients
of all federal grants awarded after
March 18, 1989, The same require
ments apply to institutions awarded
|l!'|.‘lt'r|.'ll. rlr\l:Jli'I:II'l'I'l'II.‘I'I'I coHtracts -'.|:|".I.‘r
March 1B, 1989, if the contracts ane
valued at or above %25,000

To be eligible, a college or univer-
sity must cortiby that it will maintain
as a drug-free workplace any area of
thie institution where the grant or con
tract work is performed, The certifica-
tion ardinarily will be part of the grant
ar contract .ﬂ!.'lpl.ll.'ﬂtiiill'l. Under the Act,
the college or university must take
thise steps o oormplys

1. Publish a statement notifyving em-
ployees that the unlawful manufac
ture, distribution, dispensation, pos-
seaglon, or use of 4 controlled
substance is prohibited inits work
place, and specifving the actions the
inshbuton will take .1g.ai11'5r ~m FIlﬂ:,'I_‘-I_"\-i
whio viclate the prohibition.

2. Imclade in the stafement a moboe
o emplovess working on covered
grants anid comtracts that as a condi
tion of such work they musk -:-h{-} the
prohibition and n-::-11!"|.I the |.-rr'.|'|.|wt-'r
within five days of their conviction for
"«l'll.:lld.lll'a_l.l any 1.I'I|I'I1I11J.| I.‘II'I.Ib_ Id'h l"'l &1
acthion in this wnrkp|.:|-:'t'.

3. Give each affected employee a
copy of the statement

by Paul C. Skelley,
Martin Michaelson,
and Anne Parlen

d. Nody fy thir & Eranting or fm'.rr.:l-a:ring
agency within ten days after learning
of an employee's conviction of a vi-
olation of the drug laws while covenad
in thi wn'rkp]'n.r

5. Within thirty days of learming of
such a conviction, discipline the em
I.ll.l.l'i B or Tl'h.luillrL" tt‘Lﬂl' b or sha com-
plete a drug rehabilitation program.

&, Communicate to affected em
plovess the employer's policy of main-
taining a drug-free workplace, the
IJ.II'I:..I"F"- I.I!. W% "“-hi-hlljl. [ IJI'LI!?_ .'tl'llJ"iI.' I‘I'II:'
penalties the employver will impose for
druh winlatioms, and information aboart
any available drug counseling. re-
habdlitation, or 1'n'|.?|u_1.'|:'|- AREISLATICE
pmgl-a.m.-.

7. Make a good faith effort to pre
serve a drug-free workplace by con-
tinuing to observe the preceding re-
I.'IIJ:II'I.J'I"I'II:"'I“:"\.

A grant or contract recipient that
Fails 1o comply with these require-
ments isks suspension of payments,
berrmirnabion 'i:lf ||1I.‘ :-ij'il:l"lt ar condract, or
debarment from receiving grants or
contracts for up io five vears, The Act
wets out thnee gn:'-l:lndr. for these sanc
tioms; i the grantee or contrachor
makies a false cortihcation, if it does
niat comply with the Act's reguire-
MiETiks |_f|1r I.'!li.ll'l'lp'l.". l'l:u' E:Liiing e} ]'ulh
lish the necessary statement), or if the
purmber of coversd |.-r.|1rl|-:1'.'|.=:"\ om
victed of violating the drug laws in the
workplace is high enough to indicate
that the employer has not made a
good faith effort to maintain a drug-
Frivis '|.1'41r'|-:'|1|;|ﬁ'

To meet the Act’s certificatbon re-
quirement, a college or university
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shomld take the I|'|II|'1.-|.'in!_r. stips

* Prepane the -;'l:rl'!1|-.'-'.1-'|.' nobfcation
statement the Act requires. Some col
lees and umiverstties have chosen to
pulish and distdbute a single unihed
g-.'-rnpl:.;tnn.' document that inclades
the require prohibition of illegal drug
wse. motice of the achons this institu
tion will take against viodators, a de-
scription of employes self-reporting
reuirements, an enumeration of the
dangers of workplace drug abuse, and
intormation about drug counseling
prorams. In descrbing actions they
will take im Tesponss to 1|'|:|r wiala
tions, colleges and universities should
consider any collective bargaining
agreemnents or other contracts, or pro-
viskons of state or ncal law, that may
limit penalties bor parbicular offenses,

® Provide copies of the statement ko
all u'm?h:x--.'l-c who will work dnder a

covered federal grant or conftract. Col

leges and universitics may find it prac-

tical to extend the anti-drug pmhl-
bition, and to provide copies of the
compliance statement, to all employ-
ees. In any event, the institution
should document its distribution of
the materials. Copies should also be
Ei'-'l"ﬁ by i |'T'.'|'|'|I':"'|'|'!"'|.

# [|f such Information is not already
included in a *-inp.!-' document of the

kind discussed above, start a program
to information employess about the
dangers of drsgs, the emplover's ant
drug policy, and drug counseling
||_,-\-p.11'||_|n|-.:|-- available Ihr:1|.|r1h the in
abifubian of the oomenLnklby,

& Establish an administrative maech
anism for receiving reports of any cov
ered emplovees convicted of violating
thie dnigy laws, an d reporting thoss
comvictions to the federal gramting oo
COMEracting agencies

* Acguaint supervisory personnel
with the Act's rvl,'n|'.|i'.'|".-|:'nl=. with pro
cedures for repoming violations and
convictions. amd with a Ty limats «n
discipline imposed by state or local
law or collective bargaining agree
ks

Department of Transporiation Rule
The Department of Transportation
Fimal Bule, 533 Fed. Beg. 47,134 (Mow
21, 1988) (1o be codified at 49 CER.
pis F97 & 3949, n:'|.||.|ir-|"-. Mok Carre
ers—essentially, all entities operating
commercial motor vehicles—to |m]'\-h'
ment drug testing and education pro-
grams for drivers under the motor car

ther s conlrol, ';.-I.l”'c'Hl:'.‘l and universitbes
with fifty or more covered drivers
miust have programs in place by De
cember 21, 1989; those with fewer
than Ry mos I.|.|'||'|'|'|I'| "'\--. [ecember
21, 1994

b Hule does not apply aniver
sally. To be deemed a motor carmier
and hence come under the Bule, a ool
|-;'|.1l.=' OF LUnmlversity midst ops=srake O
miercial mofor vwhicles that sometimies
travel actoss state lines, that transport
passengers for hive or that ranspor
|:'-'r|.l|:'-:'r|l.. ard that mest certain L or
cargo requirements. The Rule identi-
fies thres Eypes af withicles as “oom-
miercial motor wehicles'™: vehicles
W rhmr at least 26000 rlllLII1|.‘|"i- vehi
cles desigmed to transport more than

CovieEc.
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include Computer Applicatiaons
and Personnel Monogement and
Dievelopmend,

Published by
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fifteen persons, and vehicles cammying
hazardows material i amounts regquir-
ing placarding under applicable regu
Lations. {_'::-lf.ll;,_:‘r\ and unbversites
shouild determine whether their opera
tion of bases or trucks s covered,

The Department of Transportation
regulations are lengthy and not en-
tirely clear. For example, a bus trans-
parting the football team, without sep-
arate charge 1o the plavers, would not
sepm to e “for hire.” A proposed Le-
partment of Transportation rule would
eliminate the “for hire” requirement,
Sre 54 Fed, Reg. 7362 (Feb. 17, 1989)

A college or university must ensure
that drivers of coversd wehiclog i3 op-
erates participate in the mandated
programs. The requirement extends
not only o regular employees of the
college or university, but also to driv-
ers the institution antkcipates hifng
and individoal drivers with whom it
cimiracts E’I.Il' l‘xh'l‘ldl“d P'I."I'Jﬂd"l- |.f E
college or university contracts with a
prucking or bus company, that corm-
pany—not the institution—is the mo-
bor carrier that must ensure compli-
amce with the Rule.

Under the Rule, drivers of covered
vehicles must be tested before they ane
hired, when the undergo the manda-
tory biennial physical examination ne-
quired by the Department of Trans-
portation driver qualification
regulations (49 CER. pt. 391.43-.45),
anid whenever there is reasonable
cause to believe that a driver is using
drugs. Private motor carriers such as
somie eolleges and universities are of-
tem unaware that they are covered by
general Department of Transportation
rules governing driver qualification.
The Federal Motor Carrier Safety
RBules appi=ar at 49 C.FR, Parts 350-
g4,

In acdition, the Rule requines motor
carriers to phase in a random dmeg
testing program. The Departrent of
Tr.ms.!'mrlql:inn has i=sued dictailed pro-
cedural guidelines that must be foi-
bowed during tests, and the Rule itself
outlines mandatory procedures for
kreping records and dirrrlm.'inz: el

A college or university that has cov-
ered drivers must abso implement an
educational program for them and
their supervisors, The program must
present information on the institu-
tion's dnag pull-'.". the dangers of ille-
gal drug use, signs of dneg abuse, and
available drug-counseling services. In-

shtufions may amange for 1rl.|1|1.g and
educational programs to be handled
I|'|n!luHh itsicde contractors, consortia.
or comparable alternatives i they do
not wish to perform these functions
themselves,

Department of Defense Interim
Hule

The Department of Defense Interim
Rule, 53 Fed. Reg. 37.763 (Sept. 28,
T9BR) {to be codifisd at 48 CER. pis
113 & 252), requires that after October
I, 1988, a drug-tree workforce clawse
be inserted in defense contracts that
imwolve access to dassified informa-
tion ar that are otherwise determined
by the contracting officer bo reguire
such & clavse for national secumity,
safety, or health reasons.

To abtain and keep such a confract,
a college or university must maintain a
program for achieving a drug-free
workforce among the employess
working under the contract. The pro-
gram maast include four elements: an
employves assistance program, supesvi-
SOFY Lralming I dHrL‘tinE and dr.‘l.hnlel
with illegal drog use, a confidential pe-
ferral system, and a method of ident
fving illegal drug users,

The DOD has ndicated in pub-
lished guestions and answers that the
last of these requirements can be met
only by random testing of employees
in positions the contracting institution
identifics as sensitive. Although the
Interim Rule states that drug testing is
nat respuired where it would conflict
weith state or local law or existing col
lective bargaining agreements, if the
collective bangaining agreement pro-
hibits such testing, the ssue must be a
subdject of negotiation at the next bar-
gaining session. An emplovee found
b be using drugs illegally may not
continue o work under the comtract,
The Department of Defense antic-
pates i.*i-:iuinﬁ a revased final version of
thi rule later this year.

Conclusion

The new federal anb-drneg rules im-
pose substantial obligations and penal-
hiss, H1Ehrr education instititions
should carefully determine which, if
any, of the rules 1pp|\' to them. Cov-
ered institutions must act promptly to
eraure that their '|'|r.:|rt|n_": rnmpl}'
with the laws.

Whaern |mr.||rn'||.-1'|l:i1'|g anti dmg pro-
grams, colleges and universities
should be mindful of any additional
state or local laws relating to drug pol-
kcles, and of the potential For legal
challenges by employess. |
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| Safety

Last May, Tulane University's
(LA} fire and sabefy division began
conducting Are salety classes for the
building services division. The physi-
cal plant department recommencded
the training for the division because
bullding services employees spend
mare time in the buildings on a regu-
lar basis than other emplovees and are
in the best position to spot fres and
hazardonas conditions. Clagses ad
dressed controlled and uncontrolled
fires, location and operation of pull
stations and fire extinguishers, various
types of Fire extinguishers and thieir
sy, and conditons under which an
l'mF\I]II:I.'L'\-l" should eather fry o exhn
guish a fire or pull the alarm and exit
thix I:".:i'.'nhrlg The fire safety division is
planning a series of these fire safety
classes for each division within the
physical plant department

Cleplaide Gretchen 7 assisdarl edidor of Fa
cilities Manager and efifor of AFPA News-
lebler

Stephanie Gretchen

Working with asbestos seems to be
a cabch-I2 situation whene domg any
thing. including mothing, can be dan-
geroas, | hae 'I...'n'i\.'rriil} of Western
Ontario physical plant department
ke dul.‘illﬂg with this substance a |t
tle easier while saving money. The
-.'i|:|,'-.1rrr|'||'n: creabed ““The Muesta N - |
|I|I:I_||."-|L' work enclosure for PeTEOETT
ing wirk above q-._*il:.n::c containing as
bestos. The Mustang eliminates the
need for constructing a separate plastic
enclosure each tme the ceiling space
is entered. Safety is also increased be
cauge there 15 no plaséic to be pundc- |
tured, which would allow asbestos fi-

bres to escape, A HEPA
filter-equipped vacuum is ouiside the
eniclosure, buk the swatch and an el
trical supply are Both inside so the
WOTKET Cir CoMm |'li|' the job withaout
leaving the enclosure, Because of the
msteriales werd In comstruction of the
Mustang decontamination s easy. The
L.I'Il'l.'l.'r‘\‘il:f al Western Untario F"h}""i
cal plant saved $6.000 with the Mus-
tang

Advanced Classroom Technology
Fhee physical 'Iﬂl_ml clepartiment at
Indiana University /Bloomington de-

'\-i!'_1'|l"d a state-of-the-art, COMmpTLIteT
controlled audiovisual system for its
I.1r_y;|' lecture halls. This sysiem, first
installed as a major component in the
renovahion of Ballantne 013, &= a joint
effort of the audiovisual center and the
miedia resouroes and ph_‘.lw'-l._'.]'l p'..]r.l,
departments, The system allows stu-
dents to see and hear from every seat
in the room, The project, started in
September 1984 with money from the
LrIvETSIiY S ﬁi'rli‘rﬂ; Fumd, '|1r|.r1.'1dr'- in
structors with control of chalkboards
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Critical leswes in Focilifes Man-
agemean! 5 o new book series

tha! oddresess loday's concarms
in physical plant adminisiralion,

Fencane! ond Davelopmant,
th third title in the senes, deceses impor-
ot “people” issues such o5 motating ha
unmchvoled, rrm;grqmphmgrm-:_ﬁ.
eslablishing deporiment solues, conduchisg
performonce evoluaions, and mosimizing
employes safisfochion, Troming ond de-
wvelopmest & smphasrsd fhrough chapleds
on appnemestp progroms, shills troineg
throwgh video ond ofher media, guality ir-
tles ond sendivily Inaming, oed imgeosing
mura;unurﬁl'muqh coathing

Comans 14 chopéers ond o compratansim
biblogrophy. Infroduction by Jomes B, Thiry,
dinecior of personned ot Unmsersiy of Mich:
gon oed foculhy member, leasiiute for Focd:
ies Monogamant. Ceher books in fhe
series include Compuier Agplcatons ond
Wbrk Contrgd

it P g

| iy
- aca) Jes -
CACH s L b IR
o Lot 150 ds
L ||.I'_'|":||r.|-|-l

PERs
MANAGEMENT IALL
DEVELOPMENT

A,

e ATPA
Association of

sical Plant Administrators
of Universities and Calleges

£25 1§17 APPA members:

+ 88 shipping. Send check fpurchase
orders [rom members anly| to

AFFA Publications, 1446 Duke Street,
Alexandria, ¥4 22314

Allew 3-8 weeks lor delivery.

lights, the audio system, a 16mm mo-
tion phcture projector, a 35mm shide
projector, 1/27 and 3/4° videotape
equipment, & television receiver, and 3
persomal computer that projects im-
ages onto a wall-size screen. The in-
structor can control all the equipment
from the lectern at the fronmt of the
oo, Similar systems ane planned for
other large lecture halls, and the addi-
tion of a remote- controller is planned.
The IU Foundation i working on a
patent for the system.

The Parking Dilemma

Parking seems to be an eternal
thom in the sides of colleges and uni-
verstHes, Some schools, however, do
manage {0 squeeze oul another few
AT 1hnmg|'|. varipas alternativies,
For example, the University of Vir-
ginia department of physical plant
eased the problem by changing park-
ing spaces o4 M-degree angle, East-
ern Michigan University has at-
tacked their parking dilemma on a
larger scale. The institution’s campus
master plan includes a 1000-car, zatel-
Hte parking lob and shutthe service.
EMLs master plan fecused on a pe-
destrian ofented campus, which
would have parking available only on
the outskirts. Copies of Susan A, Kirk-
patrick’s Campus Planner, which de-
taiks the parking solution in addition
to other items of interest, are available
from Eastern Michigan University. Yp-
stlanii, MI 48157,

Flextime for Stadent Workers

Eastern Montana College decided
if wou can't beat them, join them,
Richard Hedman, director of phvsical
plant, explained that during the sum-
mer months the department hires ten
0 fwelve students o maintain some of
the college’s eighty acres, The physi-
cal plant found that with students
hired for eight hour days, five days a
wisek, there was a high absentee and
low productivity rate. The department
decided to change the work day to in-
clude six-hiour dng:.r from 7230 a.m. to
2:00 p.m. Their absentee rate went to
nil and the students were happy 1o
have the afternoon to “do as they

" according to Hedman, The

result of the changed day was a sav-
Lﬂ[fl of one guarter of the summer
help budget. =0 both parties had better
SLIMMMETS.

Refrigerant Recovery System
Especially in view of predsing envi-
renmental demanids, the University

of Western Ontario s mamienance
shop has made great sirides for the
environment and cost SAVINREH with
thelr refrigerant recovery system. The
system reclaims freon and cuts down
on opone depieting chloroffuorocar-
bons. Because there = no commeér-
cially available equipment for rectaim-
ing large amounts of refrigerant, the
personnel in the refrigeration shop
built & recovery system at o cost of
500 in labor and materials. The svs-
tem meclaims BRI and BE113, Drurng
the first cooling seasom 51,200 waorth
of refrigerant was reclaimed. This
WwRbEr 'I.hl!'f.' privpose o raclairm 57,000
woorth of refrigerant,

Public Service for Law Violators

Well, i1 & not n::u-ﬂ}' a chairm BN,
but the idea is similar. Ulah Valley
Community College maintenance de-
partment saved $36,488 and 10,710
staff hours by permitting law violators
to pay their fines th h public ser-
vice work, Although UVCC is the
only local governmental unit in Litah
County to parficipate with the Cormec-
tons Field Serdees Office’s program,
Bob Clark, assistant director of physi-
cal plant, said in the April Siake Sig-
nals that the program could be applied
to other commumities, The law vio
lators work on ground maintenance,
custoctial eenvices, or misce]lameoas
maintenance an UVOC s 692732 total
square footage. This system is not only
innovative and cost cutting, but it also
works well, Lynn Brough, director of
physical plant, said in Senoke Sigrals
that 75 percent of the law violators
“are very effective.”

Turf Research

Good news for people in the South-
wiest copcerned about outdoor sports
athletic injurdes. Stephen T.
Cockerham, leader of University of
California, Riverside's sports turf re-
search program sajd, “new r.rr['rmiql
ryegrass varieties offer important
safesy features for football and base-
ball players. Thev provide better cush-
bon during the winter monthes when
bermudagrasses are dormant and less
capable of recovery form the stress of
high impact sports. The rsk of player
imjury is reduced with better
groundcover.” [n 1984, the latest vear
for composite figures, there were over
98,000 football-related injuries treated
in hospital emergency rooms. It is
hoped that some of the injuries
caused by the unsafe fields can be
avoided now with this new research, B i




THE BIG EASY: SUPERCALC 5

t has taken five versdons, bat Compuater
Azeaciabes has releszed the quiniessen
tial spresdsheet. Delivering full Lotus
2-3 o0 11) ;,_'r.ll'l'lll & jng

enhanced printer control, Supercalc 5

15450 Furs OF COMmEalET syshems IR

troem XTs o PS5/ 2%, and everything in be
| bwnden

All well-bred spreadshests, and that in
el v |apbiis 1-2-3, odbir e TOg] I-|||,||1|-\.-
tication 1o whird numbers the wayv a cheer
| ki ]am Spins. ey Batan. But the many
powerful features foand in SC5 lend them
sl ves o maich mone than just maneuver-
ing numbers. Soowhy 7 pack
dge comes along, do some computer users
seitle for daied spdtware and lemilbed abiliky
rather than upgrade?

Sasket studies peveal that the cost ol
upgrading has fitle impact. People avoid
pgrading bo avod the hassle of leaming a
new program s unfamiliar commands and
weystrokes. With Release 5, Computer As-
sociabes finally addresses why some Lotus
users comclude that even the promise of
reac g the swissies] frusl Goesn | Wik
climbing the tree. 5o CA lowered the tree
by cradting a '\-|_||,I-|-'r|'I I1|.l'||.l..:l|:!'\1|||I|'l. |.|r|'|.-|||'|!;
tofal compatibility with Lofus

I avoid droning on aboud the compat
bilety meue. suffice to sy Supercalc 5 Freely
ds and saves 1-2-3's fibes and macmos
VOILET InAvEsime n Los = (il gt el
What's mare, 55 ofters an optumal Liotus
menu duplicating 1-2-3% terminology and

alash™ commands, But, if vou e this op-
Hon you lose the benedise verslon § deliv-
ers. In sddition o s eyve-catching graphs
SCH olfers "3-0¢ hinkang of |Il|'.||||l||
spreadsheets, spreadsheet auditing, and
v Cusomimed pr

PR its

MNew Features

Lol linking heads tha fist of mew opesad-
ing featires. As an analogy, imagine each
.‘||'|.'l.'|rlll'||'r.l 1E YORiaT divisiom as a Firnan
clally separate operation. Thes depart-

— )

Howagrd Millwaon i assistarl director of f5cel-
ifies af Colunibds Limrpersity's Lamiom

ry Ceenlowical Obseroadory
"'l-'.;-. 'I‘l'"' ||"|| '.'lll.l'l."' -"'I. L I E
Irpingfon, Nize York, He
Iechmical writer and fre
srppral matinmal computer megazies

Abory Im
5 & [T
=iif Ciriribichod (o

Data Base

Update

Howard Millman

MrTEs (Sch as seoanby, Eroumes, | TP

iy Selecerical Solusmbane -!'||||l-| et have
rovan imdividoal budgets comprced of

1o limes wilges, iringe, materials
cash. lf vou prepared a printed b
sl Hkely El_ll! il thesae sxiby buodpeds B
T, |"||I'\.|' DT O B A e
N e it 4 re ap & bt

Evienn with a spreadshest, every fime a
purchase order @ oout vou sill have fo man
ually I.'hu'll'll!h{' M least Dwe TiE s, Ofe O
the depariment’s sheet and another on the
With 3-Di's
EVEE, WHNET A CNATHEE 1 My 140
per it any of the underlving sheets all
numbess relabed o 0 leally charge

That s similar o0 what happened in the
older spreadshests encepl the nwrmbers all
had to e on the same “page
II-|'r|."'J.-\.!'\1|‘||'|'!'| o B oo be of ofher
pages or in other Bles. The mesultant gain

haciny

rec A Sheme Auheeis

il |

In aveuracy, speed and convenience (the
thiree ressons we use COMYPUIEFR} 1 O
than worth v elordt in setting up thie
lanks.

Wl vormmanas oontrolling the
epreadshicet & Formal it el L
tioms At heading letter selects
ey afirven, or chosen by beacket
ha il llaehE bar

A o I |‘|:.l‘||'lj,; oy i il
S nested (one menu beads o another)
menis by .1|l1|l|.'n i & slulis, g pt. en-
trv. and help line. When the terse help
skl PrOwES it
mare extensive context sensitive help, Plas
e kel owerlays, incloded s
package, serve as remindees by lis 1
mrmnerois single and dual binmchon key
COEmImancs

I a commvmand stang. fommauda, or macno
lowok righs, bt the comemamnd
ither new feature, Ausdit, reveals
fhee red i!..'\-l‘lhl'.ll,ll-\. betwesn celfle and hagh
lights errors 10 formulas and macros

An papscially powerhinl new Featare, one
that will be a boon 1o gsers eeding a oo
Biabyon spreadshest fdata base, iz the

1. Here, SC% bebinwvis RBE A
daty base with sophisticated sort and selec
tien of [eelds and meconds. TATA expanids
U s onsiderable “what T forecasting
ard data amalveis aballiv. Data base files are
automatically converted whien imporsed

Helease § also !_ll-\."\..h‘!l'h. exbersive prinier
caritr options for customiring hard copy
[T R 1 e ErRAE ks sigih ds dabios.
bolding, and underlining, as well as lnes
Pavits, gricls, and shading are availabée o
add zip to your priniouts, Tvpe faces
{lomvis) may be assigned to a single cell, 2
rarge of oells, or an entiee spreadshes)
Feonas aisd cohamips can be titled

A words and members inade
fere’s where 505 sor
Jrelkia= by PhHETA WS It cHers Fildie vidr
ehes of bwo- and three dimensiona
bar, hi-be. pie, area, and line graphs

What if vou cannot design v
priniouis? Sueppose your budgeting office
reguines data presented inoa specific for-
miat, ¥ouh Can recreate those forms and then
tragrct 505 to Al in the form's blanks
with data drawn from sprreadshests

Ditprat devices include lasers, dot matnix
PRI OES, ankt |'III|!I'r|'\. P prirtng
horizontally, Release 5 in
cludes the |'\-||'\l|.|.'|.- |'\l|||'|I|-'| ||I|||':\. ‘:-:q_|.'1l\.',-|:.'\-|

Lhesprite Elyese and its other featunes, 5C5%
muns on conventional XTs alithough it re

Ik

6. Fl surmmons

refibses b oy

SREPES Youir P L1
el

wm

s vadsheels
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[omsol] fdated Siles fer Laafie
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L) LIPS & AENLIT W IRNTPED FAAMITTIES CRAANE FI i T1 LG w0 ? A dsl 3a-0410

quires a mendmurm of R12K EAML. The pow
Lotus (Release 3,00 ke Excel and Ouaitro
Fex)uire the faster 386 ATs oF 385 compud-

ers. For spreadehests [arper than Bhode le

Hamd, I ale will ume 15 b 12 M bvies af
(LIM 409 expanded memaory

An Ounce of Image

For masirmum Empsct. present vour
graphs and data in full color, One problem
sierfaces widh this idea: Although graphios
provide great eyewash at presentations,
who wanis kr lug 8 monitor and computer
i meetings?

LA sicdesteps this Emitation by elerng
profescinnal r.-':r'wd shifes through
Magicorp's slide making service. Users |
eransmilt thielr data files via modem or disk:
Magicorp promises neéxt day delivery of
alides Ir.||'|¢-|l\.P|r|,lr\.| WS, OT prrungs.

Supercalc’s new features touch on mamy
aspects of creating, editing. and printing |
spreadehests. Consbdering the mass amd
vormplesily of the program. head seratching
= minimal. SC offers several levels of In
structions {0 ease new sers. o ids bermin
ology and commands These range froam a
disk-tased tutorial 1o a concise indexed us
'y i _|:uI|'||'

The network version of Supercalc allows
fibe b I\-II'II;,-'-b-ll-arIH!.', with passwiorl protec-
tion. A bundled file bocking utility, Privacy
Flus, enciphers lles accosding fo the fed-
eral data encryvption standard, Supercalc’s
néw heshdres, options, graphics, and per
formance are, in o word. cutstanding
Combine these with its total 1-2-3
compatibdliy, upgrading te 305 warrants
seriows consideration by any spreadshest
ST

-:||I|'l|.'|'|.'|1'u & SUEFEsLed retall = 5495, Us-
ers switching from other spreadshests can
hlJ:| Im For S 100, The thiree usier LAN wer-
sioms are 5495 additional. Al parchasers
reCEtve S months inee technscal support:
one year's addifional sech support 1=
$150 |

CHILLERS: SAVE 15%-50%

Carrier, Trane, York Chillers
For Sale, Rent, or Leaseg

150 Lhnats in Stock Mo
Ready for immediate Deliverny

CALL LS MOV |

NuTem :

(800} 323-3977

Im encs 13127 B4 7-223 0

See LIk al the APPA Show
i Boodh 2002
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Asbestos Abatement

Asbesios Abatement: Risks & Responsibililaes
by Burddu of Mational ABsre Washingion: Bu
reau of Matiomal Affairs, Inc. 1997, 248 pp §75
eIV

Asbhestes in Buildings, Facilitics & Indusiny:
Legal Hegulatory. Insurance & Econsmic
Strabegies edited by Coustner M, Trice. Man
lamd Covermment Instwurtes. Inc, 1987, 206 pp
858, soficover,

It woudd appear that the proliferation of
hooks and articles on askbestos has resched
the 'pl.1il'lr a1 which & ng'IIII.HIF‘ siudent at
one of our fine universibes could service
the college community sgnificantly ancd
himzelf academically by preparing a com
pendium of books and artices on asbesios
thad 1= 1_31.3-5.;:.1;'“1 e sach a way that ad
ministrators would merely have o ook up
the area they are memested in and be re
ferred directly o the vanous fexts or arfi-
cles specifically discussing their point of
concern, Too many books and other ma-
terials are now available and adminks-
EFALGES afe h;l.-m.g & time trying 1o select
thie most useful. Pollowing are reviews of
ewia books neither of which has a direct
beneht or whlity for the physical plang ds-
rector. Boith do. however, have a use im the
imdustry and the compendiam suggeshed
above would identily sisch

Asbestes [ Budliting, Facifities, and lndres
by consiss of & serles of warying articles
wriiten by attormeys 1o disouss the begal,
regulatory, insurance, and economic sirate
gies associabed with the ashesics problem
in America,

The publication & not very well written,
i= outdated, and is far too legal in one o
be usieful bo the general physical plant di
rector. While not specifically stated, the
book's abjective is bo explakn the large
agnaianl of ||l:|g.i|h-ern that has spawned 25 2
result of the ashestos problem.

Thee first five articles of hwelve discuss
the legal perspective. the EPA, the OSHA,
the Department of Trapsportation, and
state regulatory efforts. Very ttle of the
book deals with (hose aspects of ashesios
that fmpact directly on the college or uni-
versity. Rather it approsches the effects of
ashestos ina FENETE SENISE.

Several of the individual authors at-
berrpd to l:'rrlng h:lgtlhﬂ thee wvariows laws n
an effort 1o explain ane or more of the as
beesine pelated responsibilities. However,
the amount of legal terminelogy and rel-
erEnCIng back and forth make the reading
diffscult and somewhat confusing. In addi
wom, there are quite a few refererces o
Califomia laws and regulations that may
Or may nod .11:-|1|\' in other portions of the
Linited Stages.

This texi may have some valoe in cer-
tain Relds, but mot 1o directors of ph:ﬁll;ﬂ|
planis unbess they have a real interest in
thie law: portion of the responsibilities lhg:.
have lor ashestos control. | would not rec-

The

Bookshelf

ommend this book a8 one that i.'|1'|-'5-ii'ﬂ'l
|_||4-||-. direciors should have o their book
chelves

Asbeaipe Abatewment: Risks ard Rispom-
safilities, when initially published in 1987
sl have been an excellen document
for any physical plant director to have
read It i hoswever. also ouldated in that
thie material dates prior o and during
1986, and many things have happenad
with the ashestos :|1t1.'|h||'rr|. mnce then, For
evample, on page 24 the report said. lE
EP# dies niot fssue fenal regulations by
October 17, 1987, schaols are in-
akrcted . .,

This book reports on the vanous aspects
of the asbestos problem by summarizing
much of the laws and regulations into a
capsulated form that s reasdabde and un
derstandable, It reports on the public Lavws,
theee state laws, the invelvemenl |.":r [ETEITRIEN
the general accounting office, different ool
Iq-gn'r.. and universshes, what actions are
necessary by people resporatble for ashes-
tos coninol, what the abatement standards
are, and o on. It iz easily read and an-
swers many questhons that may come b
mind by someone who is leoking ke gen-
eral information o asbestos

There are some hwenty-hwo sections in
the book begimning &5 most do with an in
trodisction followed by highlights and then
a lengehy description of Public Law 99-
514 also kpown as the Asbesios Flazard
Emergency Response Act or AHERA. Thad
particular chapter describes the legislative
history and then provides a section by sec-
tiom analysis of the law

*;h,|h5'.n,'|uunl chapters deal wath the
abatement standards, acoreditaibon pan-
ERAMS, eMETgEncy dctions, insurandce is-
sives, asbestos o commdreidl tluudllhﬁ.'- Aas-
bestos in wwmses, financing ababtement
projects, ashestos as a pollutant, ashestos
i the hwkplnw. rmpln-.'re relations, con-
trol on future use of sshestos, mtermational
comirols, achesios [iagation, and sate ad-
bestos laws. Each & concise and readable
reponting ihie prertimaen factors applicable
through 1986, For example, the chapter on
I:'mu:'\gi—m‘l.' Action is two pages in_lmp;lh
and relates how the EPA may act in emer
gencies and what its rights {and realikies)
are for ool recovery, Kothing in the chap-
pirr Bells thee school adminstrator o be o
she may act in emengencies or how to e
cover his expenditures. The chapter on

FACILITTES MANAGER

]

state asbestos Laws b5 quite different from
ather texts that | have reviewed o that it
Teports om stabules enacted by thirty-two
shabes. [ roooeds cach state’s laws on as-
bestos, the public laws in the stage, the
S of those laws, whe has adminis-
trative resporaibility, what enforcermnent i
availabhe, what are the inspection stan
dards, and the abatement procedures, and
s on, [ is @ very useful section and one
that is not o often ound.

e mest chaphir SUMMAT 2es vl
case studies including a school district,
Mew York City, California Seate bisldings,
and the Protomac Electrical Power Compa-
nies (PEPCO) penerating plands. 1k 5 an in-
seresting section In that it rlrm.'in:lr't. a view
af what each has dome o manage its as-
pestos aed 10 educale B rmpln:r'h'-:. Thie
subseguent chapier reports on selected
s s ard ._'I.J'.'-,-Inpnwnl-r. The il
ing, three chapters provide resource mate-
ral for individuals invalved in the ashesios
program. One & a resource direciory, the
mext an appendiy contatning information
o Phee 51|.|h'|||.' lawes, different oty laws, spe-
cific contractors, a sample of a college as-
st pm.:ﬂhm‘- and gloszary

The final chapter is a table of different
cases thak have been tried and whene they
are referenoed within the book.

Considering the fact that this book has &
price lag ol 7% and that it is currently al
marst o vears ol of dabe, T woukdn't rec-
ommend anyone bayving this partioular is-
sise, but if the Bureaw of MNatiomal Affairs
has published a more cument documens,
the mew versbon might be worth a §75 ox-
penditare,

This book i entitbed a5 a speclal repon
by the Buneaw of Matiomal AHairs and that
is really what i is. It brings ogether many
forpics involving ashesbos as they were be
ing addressed through 1986 and makes
thiery readable and enderstandable to the
general public. Much of the reading today
in asbesios books refors to laws and regu
latiors odben containing legal jargon that is
diffscuilt for the average reader 1o under.
ctand or follow. This partcular book does
rot o that, altheugh i references. many of
the Laws and regulations that affect asbes-
tirs khroughout the states and the federal
gewernmient Tha |.‘||."'¢|1'!P11ﬂ|‘|l:- and womd
age are such that it is quibe easy for the av-
erage reader i comprehend

Ax | had indicated earfier in this report
the number of volumes coming out that
deal with ashestos and asbestos pridhlems
has reached the saturation paint and ex
cept tor thise that ane more current and
provide nformation on the most cument
aspects of the laws and regulations, it is
dificult for a phg,-slnl pl.ml: director o de-
cide which books 1o have on the sheidl
which o peruse and which to ignore. |
suspect this probem & e in many of ihe
other areas that are curmenily of conoem to
physical plant directors siech as the Right-
o= Ko lawes, the hazardoos waste laws,
nnd s tosih
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1 o't think that efthser of these wo this chapter include career specifications— aprrwrr  Insettuse, [mc. 1987, Dblpp. £599
books at this time woubd be bemefcial for a CATEET palhg.,. job requirl:mm,. nalar:,' sficover
physical plamt director 1o keep on his ranges and responsibilities; pesonne] re

bockshedf. | do think, however, that if
could oldain o copy of the Asbesios Abate-
menl; Rigks ard Respomsibilities I:|:.r the Bu-
reau af Matiomal Alairs and had an oppar-
bunity bo peruse bl you would find B most
inberesting and in certain aspects valuable
M @NsEWETing a quasstion oF Dwi,

Asbestos Abutement: Rigk & Responsihifity
is available from SeurceFindens Information
Corpeeation, PO Box 758, Mound Laurel,
Mew |ersey (8054, Ashestes in Buildigs,
Faciligies and Imdustey Is available from
Government Institetes, Inc., 966
Hungesford Drive, #24. Rockville, MD
EE0-1714.

—John |. Byrne

Associale Vice President for Facilities
Buffalo State College

BuHala, Mew Yok

Managing Data Centers

[ty Center Operations by Howard Schaeffer,
Englewonsd Clitfs, Mew Jersey: Prentce Hall,
1987, SMipp. &, hardoover

Data Center Operabions is writben as a
Euid.r o direciors or m.:nagm:-ul'd.aia [
ters It is a thorugh andertaking. covenng
three brogd subjects in detail. The subjects
are data cender plannin;. data center pro-
cissing, and data cenber performance. As |
read the first few i.'h.lFll‘l'I'l. ihe idea that
this book was only for data center manag-
ers and not related 1o physical plant opera-
Hioms was slowly overcome.

Schaelfer’s chapter on organizathon
sinscture and mana nt control reviews
the [ve characteristics of radibonal organ-
ization sructure, He podnds ot that these
characteristics require careful comsideration
o attain previes meanng and scope, Sirac-
turing principles and sbructume bypes ane
discussed in an attemmpt (o show thedr pros
and cons. Gusdelines for consideration of
mm:::tunngm glven and pitfalls of

are disoussed. [n one section
Hllllh!'d ‘Matagemend Guidetines” the su-
thor gives some good indicators of socoess
-r-TLd p'l'l'lhh?'l-'ﬂﬁ within management. With a
and substitution of
:Eh]mcai plant™ for “data center,” this

apter and the chapter on perstnnel & a
goond review for the top levels of a physical
plant erganizabion.

As we ane all awarne, imcreased H'Illhi.i-
tication in equipment, increased demand
[mgudsuﬂmﬁmbymmdina
creased regulathon by governmental agen-
cies have an msreased demand on
ourt management skills and skills of the
personnel we hire. Schaefier seis as a goal
“lo-obtaln competent personne] whe,
while obtaining satisfaction from thear
pobe, strive o obtaln the objectives of the

data center (physical plant).” Highlights in

cruikling—with goaks, precautions, and a
process to mmprove the likefihood of hirng
dislrable personnel: personned planming—
with training o meet personal
objectives mq! coavmilEment o mes! com-
pany objectives; personnel motivation and
perlormance appralsal —smessing positive
oriented mterviews.

Schaeffer makes a case for pero-haso
budgeting as a means of defining objec-
tives and justifying -E:pEnd:Il:l.u:E He siates

and cons of cha ut systems and
E:I::- pusdelines for dmng whither 8
rl1.;|1';gp-|:r|.|1' SFRiCm will work for an -
zabion. The discussion of financial yais
is slanted towards data center costs and s
difficuly 1o relabe to physical plangs.

Standards and procedures ane necessary
in any user-based operation. Benefits of
stnpdards and procedures inchide control
i efficiency, service, and costs while per-
mitting technological and environmental
changes bo ooour sminothly.

Schaeffer writes of four tvpes of stan-
diards amd Fl"I:H.'I.'dHEE'I: admiinistration, o
erating. contingency, and supporl services,
While the stamndards amd FI‘DI.‘th.I'L‘i are
vt fhie sarme, the types can be eastly trans-
ferred to physical plant, and a wnw
procedure B presented for their dey
ment, Standards and procedures need mm-
forcement, which is made sasier |:|3,- -
catmig persomned as to the reasons behind
these guidelines. Frequent manitoring. man-
dom besting. and occassonal guestioning of
personnel reinforoes good standands and

LiTEs.

Schaetfer has written an excellen) gukde
i eHective pl processing. a.l'u:II_E:r
formande for dals cenler -:-p-e-riliws
discussions 1m|'u.n a Hﬂﬂd sound basis and
reasoning process for making necesaary
decisions, Chapters of Schasfer's book can
easily be related to physical plant opera-
tisns, since both data centers and physical

lants are service ongamizations within a

amger irstiteibon, There are, however, sev-
eral chapters that are directed to data cen-
bers only. Since there are other books that
fl.'H.'I.I’l'.I‘d MO an ph}-nnl tht u!:n:um
and offer the sarne information as
SchaeHer’s book, | would not recommemnd
this book for reading, by othes physical
plant personnel.

Dty Certer Operativas t= avallable from
Prentice-Hall, Inc. a division of Simon &
Schuster, Englrwond CHEs, N] 07632,

—Carl ¥. Thompson
Manager of Engineering Services
Wike Forest Undversity
Winsion-Salem. Morth Carolina

Plant Dperations

Supervisars Guide to Custodial and Building
Malntenamce Operations Volame I, by Edwin
B, Felifmnan, PE, Trvine, Califormiia: Cleaning Man-

All of us involved with castodial work
knovw there 15 a solution; someone has
apent the time and effort to research oug
custodial-related problems and discovered
the answer. [ thought so when | stared
reading Feldman’s . Well, he's made a
good start, so good that | sieggest a copy of
the book bi given to whomever you have
in charge of your custodiall department.

The intreduction stabes that this guide
fand Volume 1) “are valiable as quick ref-
ereioe {or imlormation :nm:eml.ng prn'b-
lems and decsions Gosd daily by supervi-
sors andd managers in the custodial f
maintenance field ' The book is then di-
vided into five major categories; communi-
catlon, motivabion. lesdenhip, organization
and work pedformance, Each calegory n-
cludes a discussion of related topics within
the main issue, While there are only five
radjor categories the number of lops
extensive [almost 73} and vared. covering
rnary of (he issues custodial s i
encounter dafly, Got a problem with asti-
tucles, stain removal, unions, sick-beave
pelicy, sexual harassment, retirement? This
guicte can help,

The chisice of the word “guide” in the
title is appropriate. The book does not glve
answers, b guides vou toward finding the
answers, For instance, in the chapter Test-
ing your Housekeeping Management Ca-
pabilities” the author gives Bl questions
with which a whole depariment can be
raled, After | got staded in mting my de-
partment, | iound | had given up the idea
of fhe rating and had become entranced
wiith the ideas—why don't [ have a de-
partmental newsletter; wh:.r am [ not RoE-
ting a monthly report from the supervisoms;
should [ start orientation traiving and for
classroom Iraining: what happened to our
procedural mamsals?

Chur campias encounters a considerable
amount of vandalsm, principally kids
playing on elevators and breaking win:
dows. | decided te test the book to see how
it would help me with this problem. (Mind
you, graffiti is nol a significant problem.) 1
scanned “Yandalism: Can Anything be
Dane About 107 for an answer. [ found
nmhtng under “Hessors for Adtion,”

"Why do People Vandalize,” “Securily,”

" Apprehension and Purishment,” and
"Fublacity.” Somehow, | kniw the article
was going b belp, so | reread it By think-
ing through each of theee subtoples and ne-
lating them o my problem, | discovered
some potential solutions, Each esolved
fram the why, who, and when questions
the asiblopics generated.

Thee authar stabes in the introducion
that “the objective of this book ks o gulde
the supervisor/ manager fowards more effi-
Cigmnd et and worker upﬂa.ﬁam
through the incosporation of better arga-
nipabtional, sommunications, motBvational
and leadership skills." | think he sucoeeds,
His k= ot the kind of text 3 student of
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munagement would refer to, but rather the
kind od hook a pracitiioner would keep
handy (or idess and direction

Shiaibd this ook be on the dinectoss
bookshelf? Mo, it should be on his desk; i1
is wisedul. PS5, iy semding for Volume |

=Gary H. Kenl

.ﬂ.nmg Direcior. Fhesical Plang
Buffalo State College

Buffalo, Mow York

Referance Manual

Phyuical Fland Operslions Handieok b KL
Petrocelly, Atlants, Georgia: AEE Energy Books
1958 —pr Ehd, hardeovis

"anl:dgi;l and #ut Instnct are thie
trck, and bock with which we build our
reprutations, This work & meant 10 provide
yois with the footing on which fo i
capstnaction.” Says Petrocelly. To a limiied
eutent the book suoceeds.

I say limited because so much of what 3
physical plant director does i not dis-
cussed, For example, custodial activity 5
miseing &0 I edeczrical. general plumbing.
and carpentry. [t fact, the only trades dis-
cussed are those impacting on the power
plant and its relabed systems. OFf the 214
pagges 120 are devoted bo tesd and 94 are

a .

ﬁnwﬂm the awthor has done a decent

rnhrrf ‘providing the footing” for & bild-

er who B just getting indo the
buih'lm bt thee limited scope of the book
does not provide enough owsful materials
to benedit msosl phvsical plant disectoes,

The authos's approach & very down-
home anmd thus easy-reading, The book |s a
o niEhlnfwi'rh s0me staying- power. Tid-
brits are oased in ot variows poings which
catch the reader’s attention and get him or
e b thimdc

In the first 120 pages we are introduced
o our new job as a plant director.
Petrovcelly esiablishes & routine, mvenipries
ihe rqujpmrnt (boiler systems, air con-
dutioning sveterns and ausihary equip-
mierit), introduces rqu]p'mml: troubleshood-
it and expladns preventive maintenance,
waler ireatmens, and powes pLu“ apera-
s, He alsd gives some management
wids, departmeni operations, personnel
rorsiderations, ject wiork, and assess-
ment crileria, ously, a mere 130 pages
om these jopacs limits the coverage.

The r«grnilhung a4 pages ame devoied o
appendices including an exirac [rom the
L]hn‘:lmm:r:r Steam Engineens Lcense
laws, o sample shor-range managemenl
actimn 'Pl.ln. a :lmp]e I:H.I.dElH‘ dhstribubion
schedule, a sample Request for Chiotations
(RFO, an outline of a work requisiion
system—inchuding furms, a departmend as-
e U Flln, and a semies of engineening
tables

| don't think thie book has enough use-
ful material b benefit most phivsical plant
directors. 1t s not an *operations hand-

baok,” but rather an imtroducton. If you
min acress this ook at the Ill'rrar_l.'_ while
browsimg, check it out, it will help you ne-
call yousr figst days as a planl ,

F'I'ijwl'rnf Frn'alr-ﬂprrnnﬂr.]'fnw
aviailible from AEE Energy Books, Depan-
mient 226, The Association of Encrgy engl-
reers. 4025 Pleasantdale Road, Suite 420,
Atlanta, GA 30340,

—Gary H. Kent

fucting [hrector, Mhysacal Plang
Pufalo Qraw E'n'llrgql

Buttalo, Maw ok

Matural Gas
New Opporiunities for Parchasing Natural

Cras. by Arma Fay Williams dnd Lsonand V. Pas-
erd. Lifburn, Grorgia: AEE Energy Books, 1988
Y59 pp. $73. hardoover.

Clapier one, "Opportunities i the Spot
Market,” describes the infrastruchore and
growih of the spet market and pros and
cons for purchasers dealing in that market,
The "spot market™ or “diredt purchase’
market pefers o the purchase of gas suppli-
ers directly from the producer by a mar-
keter, end-user, or local distibution com-
pany (L)

Erd-users are enbering the spot market
becavise thiey can save money on the price
of natural gas. The Assodation of Physical
Plant Administrators of Universsiles and
Ciolleges estimated that its members could

Kaﬂapos

Ko Oapllm

It’s not
Greek
to us.

Apil whether we are deaning sour Greek
ey s aillice or e President’ s ot e, 15y
tech et 1he same tharough, canchl reatmen
Al fior vewach beesis Uty weois ' e et Soime have
iwned 35 moch as 205!

Yo conld mnvest The savimgs m 1T hoee spermil
(errk mamsoriples, oF 30 GVEr-sess shaly
rrirse by et n Greece of moce Gareek
lesonns. Jor thee Bhrary.

UM comirses, We hanvert | hesen o] s loig
as the Girecks — only 80 years or g bt we
have learmed & few things thai help us reduce
cosds withoul reducmg e goalny of o
cheammy semvces.

Call Today (415) Rhd-5150 Fxi. 227,
Urwrile Babsere Bamvires, Vice President.
W'l shovw vans how we're changing ihe
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save $500 millbon per year in gas costs dur
ing 1984, It i difficult to produce a precss
SAVITES AMORInE, Pechuse of the varying
price of natural gas and the numéresus con-
tract options, but the publisher sugpesis
Fhaat U b 0 perceni savings are possible

With advantages come disadvamages
While the larger purchaser with mone B
nancial resources and altermate feel sountes
can make some gains the smaller buver
may face some difficulises and assume
s risks. ]:lu]. dealimg in the st miarket
wirll are undertaking responsbalities and
risks for your own fuel deliveries, As the
At hies By, "’:':-l.lrplus. eximts ioday, burl
there s no guaranbes that 1§ will be thpi kn
rheir nzxt few vears.” The end-aser choos-
ing b direct-purchase natural gas is leaving
thi relative safety and secunity of dealing
with his regulated public utility, it con-
sracts, established rape schedules, and sta
bty If epoit market deals become unat-
tractve or unavaslable im the futere, you
ame fied gun.‘:nlm‘l service by the utility,
since you would have the status of a pew
cusioaser b a time of possible curtailments
ar limited hookups.

This pessihility suggests that contin-
gency planning must be congidensd, If the
el - s S n-'lg.-.u.g an a single supplier. I
vou s an LI or a pipeline atfliste,
stamlby service may be available. In eval

ienling direct |'\-.|.—.,'h.'.-.r- ol nateral gas fo
your mstihition you must think about your
deproe of Hek folevance, your oF your
staff's capacity to deal in paperwork. and
Vo WI“II"EI'H:"‘.‘-E' L1k r'||.\j1|.¢..!‘l|l ihe prl"-l.:l"_‘f\-i
cipecly by “bending long: and short-term
commitments.

The mest five chaphers deal with topice
related fo the direct purchase of nataral
pas, & opposed 1o making purchases
thrmagh a broker. This may nid be of inter-
81 10 sl ph.f.t.n_'.al |'-|.'||'||. adminisiraiors
beecanse “contracting in the spok markest
imay b -||,|r||||.j||.13|,‘| fie ||,|_|Hj||lr'|g RN hl"'l'!?'
that when yoa get one part of the deal ar
rafged™ thie other part 5 st in place
* Agility is the name of the game.” Most
physical plant administrators will prefer
thee loweer-risk, bese troublezome bat il
momiry-saving method of boying gas
through a broker

Chapder seven, " Intermaedianiss in the
Markel.” discusses brokers of masketers
There are several hundred firms that pro-
vide services in parchasing, sedling, and re-
wriling natural gas. Undformanately, this
chapier was ot wrtten with the end-user
in mind. Itz foemus bs on describing the bro
kerage industry and how it works. rathes
than telling us i 1o select or what to
lewsk for in & Broker

T fimal bwo 4']1.1|-.r'r=. of Mew [ipponie

Most ArmorLink™ fences require

The Long-Life,
Low-Maintenance Fence.
The price of chaen link Eabiic does
ol rallect 1hs aciusl cos! of owmier-
ghip ard malranance. t's tha long-
lerm investmaent that's ssgridicant

With PAGE® AsmosLink®, you'me
natalling guararesd long life. in
piherwores, fencing Thal will cosl less
dieren Ile nodd no maEller vl e
inifial price ol another fance fabre
migh e

PAGE" ArmorLimk® deliveds
ASTM-proved durabilidy up o fee
limes that af Eahanizad, in &l e
rammanis . wertual iresdom from
painiing . . . @nd fthe Dnges) wairan!y
Aualabla

Far mans mlesmatian, call

1-B00-272-37T0

garvices. Maarrahile, hrd us & ihe
silework sections of SWEET'S and
SFEC-DATA

NO MAINTENANCE!

PAGE

o witg, Our Dealers provide selec-
von. mataanon and fotewsn— ALUNINIZEDETEEL

LA LT E R

100 Monongahala Sirest
Monaasan, Pennsybaania 15062
PAGE® el dremee Lk ® i Vogpaiowr a0 derigh of | he PROE ™ Blysviefidin B Corprs il

siidies for Parckasing Naturad Gag are aleo
not of interest 10 the college end-oser
treating, s i the LDCs and thie u-
ture of the industry

Wens d |r.'r"|lrl'u.n||'|¢'_- foF Puschasing Satural
s larke focue. Bt is broadby writien and
comtains an eEnormous amount of miorma-
thon., Hoseewer, ondy a little of 5t is of inber
st or valwe to the typical codlege phiysical
plant admirisirators, Evervihing vou prob
ably need 1o knony could be comtaaned in
anly a lew pages

This book was not written from a single
Fl.,:i||1 o viE F & '\-||"|g'|-|l asdbence amd it
lacks clarity of purpose. Ineptly rving b
ot dll the bases, i winds upa ronfusing
Chaigee

For 875, Newe Oppontinilies for Porcies-
g Matural s shoald be much better pro-
disced than it & Theee is no evidence tha)
this was professionally edited or proofed.
.'-.-Iln.i}wl'l-m,: wiofds aboiind. wiong page
numbers are displayed in the table of oon
temwis, and the printing is faind and hard on
the epes. Although the text inclodes a Llarge
arngunt of memerical information, there is
no e of graphics, like pie charts, which
otherwise might ease the reader’s compre-
hension of infoemation. This high ina
dence ol msspellings and typos cast doubt
on Phe accwracy of numerical values, The
book has no introduction or executive
sumpymary, which would have hn-llpud ithie
reader orient himaelf to the material being
|,|r|r§i_'|11|_'1_‘|

¥her evidence of ihe careliss ;lrl'u‘! UL
tiom of this book is that the index is very
short for a detadled technical manual, and
nearly half the book is an appendia which
is ot imclened at all. This makes the ap-
F-u-ndn inaccessible, which i= unlortunate
because il contains some wsehal inborma-
[ATHT11

Therre e lidtle coordination between the
b amnid ihe ﬂrll,'h_'l'-,h'l._ e bW seem
throwmn together. Example: page 60 redere
thve reddler o the appendix for & map of the
nation’s pipelines, but a sparch of the ap
pendin wms up no such map

Fimallv. the promotion for this ok huas
bireen, 1 think, deceptive. The Winter 1989
|;..i|.'||n'g_ o thie AEE I-ru'-m:. Blosokes. desor b=
M [hopiriniibies for Perchasimg Natund
Gae as " but W owas apparenily wrlt-
tem i lahe 1986, Although copyrighted m
1988, the data in most lables do not ex-
tend past July 1986 and the foomaobed ref-
erences slop al Decembser, 1904

This book is poorly written. edited. and
prochuced and contalne only a ligtle in-
tormation of valoe to the physical plant
admmimisteator, | do not recommeend this
s

Nen Opmarturities for Purchazing Naturael
s is available from AEE Enengy Books,
Department 135, PO Box 1024, Lilbuwrm,
G326

=Wayne Kobertson, PE
General Manager

Heery Energy Consultands, Inc
Atlanka, l'.-:-nrgu
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" “Weve never had For maore information or a free product guide, call Kenall toll free at
Kenalurit o™ 1-800-634-5013,

Kenall abuse luminaires are designed and built 1o lake
H*m exceplional physical

imstalbed according (o our instros tom, Kenall will repaior replace
any fichere rendened inoperable dee 1o physical abuse within three years of

purchase.
Thereafter, Kenall will replace any refractor) ditfuser broken during the Kie of the
ﬁhuhnnﬁuhnhhhﬂHMHHMHm

Kenall Manufacturing Co. » 4140 W. Victoria St. » Chicago, IL 60646 « 312/463-8500 » FAX 112/463-1833

Come see us in booth #2313 at the APPA Annual Meeting in Reno.




Manasgement

The authars al The Power of Eilical Man

Thi e
| asiel Pagrinan Vinoenl

prer of Posdbioe o L0
the meader om 8 So]-<eET LR S PR

Froem which onls oD Can S rpe
brinks s Prnis

|-|'|l!|-\.l|": .

Thi=

redliive [OF &V ervimne—no &K

The authsers prove thal inethical bsehan
ior i related 1o self-esteem i
imethical managers ¢
They assert that people
aboat themsaelves lhave s hil
sure and & dis what

o whal s merely e

| ks Bn

withetand ouiside e

1= "!_'|I| ratker 1#
pedient, popular. or herative. How offen
dio we, &= |1||l.'l-\.|: al elant ma
oiersrlves Opang BT the easy waw owt?

1§ wimi i paid oinule Manager
vl are already Eamiliar with the format of
i, In ap

AT i'h find

fee Polier of Entical Masagen

proaimately 140 pages thae ;
fictatkms manager th
lermmna whilie |II."\.I|‘||'|5.'_ thie mesder with
though 1@ eleas an T4
i ielines for achon. This book should be

winrk and &l Rhiome

wih &n ethical di

om wisur bookshelf 44
i is that relevamnt
—ary H. Kent
Maysical Flaml
Shabe ol

aJiovw Work

Rolang [hevechor
Hasblaadar
Burdfal

The Emperanmarsil of Legdersdng, by bonn
. Flanagan, s a 72-page, soltcover book
covenng len Managemenl gics anid
eleven spevialired leadership fechindo
[ |'._I.|1|.'_r-\. wnclide sgch koples as plan
peganization and management, les
AT a WAy o sy |'||-:'!l|| s, anid effective
sigpervisbon, In additon, the chapter, Spe
rialized Leadership lechnigques, contains
Infoemation on conducting meetings,
prapect, task v, i VEmAoTY, s Rl RS
ind procurement management, the man
enl process, and other Eeadersh i
ods. A sampls Bormat for prodsem

e
solving, a hibliography, and an index are
ncluded. Cost is 3895 plus postage amd
Aling. Contact: Ridge Row Press, At
sprbee Fosiness OiFice, 10 Saneh BMain
Strect. Montrose, A 1801, The boak: is

alen avatlable im mamy wniversity and ol

lppe boodkstomes

Finanoes

Thir primary reason public oolleges and
unversihies lhave had 10 mdee Tl @l
twice the infislion rate since 1982 is bed
sl ably e shortalls i fevemvuess Trom
state and federal governments, according
b A Calll for Clamity i Higher Ede n |
mgmer: dmcower, Lodrs, Cist I--_.l.l. abied] i)
thie Admerican Association of State Colbeges
and LI visalies (A8 LY The ook [rart
af the AASCL lsuoes seres, 15 an ecomosmi
afipes a varsely of statis

prtmer Ihal s

In Brief

TCak a 1|| analviii ;l SCTLET =% 10 A
vt College cos trendds

ne SEEEY SUMMmarsEs

TN MGEIN 4%
o Hlome et dobats

HOMENIP DeTWeE L DA DEN INCTEATS
i i

cores of sudens an

to highier education instib

i at educabon;: and 3) the implicatzon
il

thi imrreasing reliance on loans in eiudi

ain re

nit of provic

15 Ehae sl

hinancial @d, e Income-Lonbireent Loan

Program in partsoulbar
I i Bk
and iz available from AASCL Publicati
[RERTH ||l||l:'\-'|'1 ircle, Suabe 70, Washing
pom. D 200361 192; 202 /29350

Archileciure

Thie eaghth edition of the Bamsey /f
"\.Iu_':'-_-r Archrtectural Drapdhin

costs 35 (B0 bor nonmembers)

n=

v by Vrmerican | i i A
chiti 15 A%AiEaDE, Saxty-Bis ' T

he bk s nevw or reveed 1_'l-i RO 18
newe W13 ane Fevic N =i
thar 5,000 mew il lisd
Thres nicw evion Vil
B, sports 1y
i hiavs LT 1

tains &1
itlussrations
hn Wilew & Sonc
et

Ewcir, thils
A LCE] P

Cost 32 S 1530, Comtact
e, &S Thied Avenas
11580012

York, WY

Radon

The Bdides [Mitusirg [
0 PR -I'II' TeAsET Wih &

melierenc o readiuries, aeTvices, an

ALl INSOTTA LT
o bweridy-frive s
= anntation de
scribing its comtent and Arrangs I
i IR TS
nazations i 1he privale sector, §
il
I'he directory includes a radom o
lipctinm CIHT PN =, TR EE0
naes, '||'.|l.||'\ PriL !.I'.Il.l MAIRTTIIETS, TEL
I listings by stale, Thie Ra
Ihreciirg containg infommation
miousand or PAaEaLIDns & d kv
For miore information
i Peess, Ing,, PO, Box 2
exandria, WA 223E3; T03,/5458-27564

tiomis, sach

PRIES WiEln a3

lisling provides Fizis

reseanch, and specsal inberes] g

A MOre
e ]

R SR

Index of Advertisers
ABR Co

Amenican Thermal Prodects
APPA Institube

Applicd Managemient

I'||J_::|1'u'|'r||1}_'|_ "
Burns & NMelonniell
LA Business Systems, Inc
Elevator Wiorld
Fink & Associates Inc. ..
LS50 Goroup, Ing
Kenall Manufacturing Co......oee..
Maintenance Automation

Lorporation
".-11|-.I.|.i-'.p__ Linils U
MuTemp INC. oo smiesmmem e
lage Aluminized Steed

Corporation
Pittsburgh Corning,

i :|1'|'l|_'|r:1|1|_'l|1 BEF
Recreonics Lorporation
Bega, Inc -
Loelkirk Wood [Tncdwustries Lid
Service Engineering,

Assonales, Ind
Couthern Bleacher l'.:-|11|'.1|'|1.
TOPOG-E Gasket
[t

--hl'

14
il

cover F

-
2zl

A4
ht
29

=0

51

ccover 4

4

15
1%
1 8
42

Experts in Facility
Condition Inspections
and Computerized
Facility Management
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Architects « Engineers = Planners
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VWita = AMX = MasterCard = Discover
CALL TOLL FREE 1 (BOO) 624-5934

Aimesrran Mady

.
Ee Mustang Jetter propelled itself

150 feer down the drain, around 90
degree turns to jet blast through a
sludge blockage. In the process it
Jetted out a piece of steel spring cable
which had broken off trying to do
the same job. On the way back, it jet
washed the lines mirror clean. . .all
in just minutes?

See our operating display in booth 2420 at the

APPA Reno Convention, July 16-19.

The Portable, Powerful Jetter Assembly Oui-
Per.l'hnm H‘t.n"h H‘r.lm i"'lpf '\.i'tif..l'rrnu And All Ochers.
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