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

To be perfectly honest, we've been around a lang

time, but just haven't made a lot of noise. Burns & University of Missouri, We design distribution
MeDonnell has baen providing study, design, and systems lor chilled water, hot water and steam, and
project management services for colleges, univer- glecirical distribution systems foo,

sities and institutions for over 60 years.

controls and improving speciality laboratories at the

S50 for vour next project - new construction, retrafit

We'va bean guietly designing projects like two or expansion - call Bob MeKenzie or Ken Clark at
170,000 ib'hr circulating fluidized bed boilers at lowa Burns & McDonnell. We know our way around the
State University, and upgrading physical plant CAMpUS.

EMPLOYEE - DWHNED

Burns & M<Donnell

ERGINEERS = ARCHITECTS = COMSULTANTS

PO Box 4191 73, Kansas City, Missouri G414 1-0173
Tedephome (816) 333-4375
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NEWS FROM THE ASSOCIATION OF PHYSICAL PLANT ADMINISTRATORS OF UNIVERSITIES AND COLLEGES

OSHA Regulations Affect
APPA Members

Many colleges and universitics will be
alfected by Occupational Safety and
Health Adminstrations (OSHA) tight-
encd expisure Hmit regulations on almost
400 materials. The new standards set per-
missible exposure limits (PELs) “on the
amount of the affecled substances to
which employees are allowed to be ex-
posed,” said NACUBOD's Business Offi-
cer. According to the Labor Department
these new levels are hoped to help reduce
work-related illnesses; the regulations
went into effect March 1.

A5 of September |, mandatory compli-
ance must be followed. Omly pulblic insti-
tatioms in states with OSHA-approved
occupational safety and health plans must
comply. Those included are: Alaska, Ari-
zond, California, Connecticut, Hawaii, In-
diana, lowa, Kentocky, Mardand, Michi-
gan, Minnesota, ™evadn, New Mexico,
Mew York, MNorlh Carolina, Tennessee,
Utah, Vermont, Virginia, the Virgin ls-
lands, Washington, and Wyoming,

These more stringent regulations have
had varving reactions from APPA mem-
bers. Jim Jovee, safety offcer of Oregon
Health and Science Liniversity, has less o
worry abowt than some other instifutions,
“In most cases, we already Tall within the
new guidelines,” he said, stating that his
institution i well prepared becawse they
have been making adjustments through
the years, “This topic has been in many
Journals for a bong time, 2o we have been
waiting lor this [the OSHA regulations]
to happen.” Jovee admitted that althoagh
pretty well prepared, they will still have 1o
make some changes for formaldehyde and
cthylene cxide because “they’re the hard-
est levels 1o achieve”

Wallace Glasscock, assistant director
of human resources at the University of
Maryiand, said, “We've looked at all of
[the regulations] and the one that deals
with us particularly & asbestos, We're
looking at puidelines 1o implement
change, We are most interested in health
s, 40 we are working with the environ-
mental safety department and the health
center. The kealth center gives physicals
for people who work with asbesios.”

Although these regulations mean some

work, Glasscock said the standards “need
to happen. Most of what [DSHA 8] regu-
lating should be done anyway.,” To
Glasscock the regulations are not the
problem—money is. “Since there 5 no
money on the federal level the regulations
can’t be enforced,” be said. “There are so
many violateens in so many different ar-
eas, bul money is cut and cut and cut.”

Ralph Allen, professor of environmen-
tal health and safety at the University of
Wirginga, said, “These particular repula-
tions kave relatively little impact by them-
aelves. We wse many of these matenals
and are aware of these emissions, but peo-
ple's exposure is limited. We're already
concerned asbout these levels. The new
lower levels combined with generic per-
sonnel monitoring could be disasterous.”
Gienerie persennel monitoring determines
whether people are being exposed to new
levels of matertals. “This is something
that should have been dome, [The new
exposure levels] are good, but tlat in com-
bination with having 1o prove you haven’t
exceeded levels will be very onerous and
expensive.”

Allen’s primary concern on ciumpus will
be the laboratories, “We will try to push
for standards of pood practices for labs,
We will design labs with o good ventils-
tion system.”

A smaller institulion's response Comes
from Pat Apel, director of physical plam
at Maryville College (MO who sard,
“We're doing what we can. We are seek-
ing altermative sources to get us on pro-
grammatic changes. We are allocating
money and staff to overcome the difficul-
ties. I'm frightened by what could hap-
pen. We coubd receive a fine [or some-
thing we're doing unknowingly, We just
can't read throsgh the mouniains of in-
formation on this topic.”

Apel’s suggesiion to improve what
D5HA has done is to incTease community
effort and commumication. “It 15 difficult
1o follow and enforce these rules because
we don't know who o report o, EPA or
OSHA. [t's hard to figure out what we'ne
supposed 1o be domg because of all the
information, 1t i difficult to sort i all cur,
The worst thing s the proliferation of
-:_:-l:lmp.a_nin. ;1|1d. .\:FI'IiIh'II’.\ that ChOp up theat
want o help you, bul vou can’t figure out
which 1o chose. Mo one is telling us which

the pood ones are.”™

HAPPA Meets in Houston

The bimenthly meeting of Houston
Association of Physical Plant Adminis-
trators (HAPPA) was held February 14 at
the Liniversity of Houston (TX) kosted by
Herb Collier. Twenty visitors from 11 wni-
versities and colleges attended the meet-
ing. The maintenance computer software
package developed by University of
Houston was demonstrated for the benefit
of the institutions considering devebop-
meni of a sofiware program or in purchas-
ing a sofiware package. The UH program
was developed for IBM-compatible PCs
networked together and provides for a
fully imtegrated mainienance program.
The next meeting of HAPPA is scheduled
for April 4 at Alvin Community College,
hosted by Bob Richarz, director,

APPA Cosponsors
International Conference
of University
Administrators

APPA, the University of Maryland at
College Park, and other LLS, associations
will st the sixth [neemational Meeting
of the Conference of Liniversity Adminis-
trators on July 23-18. The meeting’s
theme, “Administrative Excellence in
Higher Education—the International Di-
mension,” focuses on revenue allocation,
organization and governance, fund rais-
ing. image building, and the impact of
technology on admimstraton,

kKeynote spenkers will include Robert
Atwell, president of the American Coun-
cil on Education. and Kenneth Mortimer,
president of Western Washington Univer-
sy

Visits to American University, Catholic
University, Georgetown University, How-
ard Ulniversity, Johns Hopkins Liniversity,
the Liniversity of Marviand a1 Baltimore,
and Prince George's Community College
will be planned in addition to conference
petivities.

For more information contact Dr. John
Bielec, Liniversity of Maryland, Main Ad-
ministration Building, College Park, MD
20741; 301 f454-5421.
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From the President

Dorsey Jacobs
University of West Virginia

Iumultl like to share with you sorme of
the highlights of the AFPPA Boand of
Directors meeting held in Alexandria on
February 34

We had one of the best attendances on
record for this meeting, and we were
hoppy to see all Jumior-Elect Represen-
tatives present. Due o the relocation of
Central Region Representative Glen
Carver, we welcomed Vince Seyer as the
Central Region’s new representative,

A bright Financial picture wis pre-
sented by Treasurer Bill Mutch. Publica-
Lions, institutes, and seminars are doing
well financially, and duess collections For
1988-89 s1and at 96 percent, well abead of
any comparable association we know of
and a record for APPA

Donald Mackel, vice president for
membership, reported that as of February
1, APPA had 3,263 members-— | B4 more
than ome vear age. He also ducused
APPAs capababity 10 bill for regional dues
along with national dues, il desired,

Because of increased demand from
APPA members for a variety of informa-
tion, products, and services, ihe APPA
board approved an expansion in member
services. The commitment 1o expand and
improve services, information currently
being provided, and a sysiem for delivery
are being formulated.

Amother area of service where APPA
membess can help each other 5 the facili-
ties evaluation service. With the results of
the capital renewal/deferred mainte-
nance survey just mow getting wide dis-
semination, the ability for APPA member
institutions 10 draw upon the expertise of
their fellow facilities professionals for con-
ducting facilivies evaluations & critical.

For APPA 10 take the lead and initia-

tive in assembling groups of trained pro-
fessionals is a giant step for APPA and
truly a valuable service for higher educa-
tion institutions. A pilot evaluation has al-
ready been completed at the Liniversity of
Arizona, and the results will appear in a
report within the mext few months,

Also coming up in the near future is the
Award for Excellence program. In April
amd May the regions will make their selec-
tinna for the awards program. and na-
tronal winners will be selected by the Pro-
fessional Aflairs Commitiee and
anmounced al the July Annual Meeting in
Reno,

The Retired Directors Data Bank
project, which lists information on former
physical plant directors who have retired
but may be able o volunteer expertise
and service for auditing, evahetion, or o
fill in as an imerim directors at schoaols, i3
mavw underway,

The Mominating Commitiee, chaired
by H.C. Lott, presented an impeessive
state of officers for the 1989-90 term,
They are:

Presideni-elect:

Chuck Codding and Bill Middleton
Treasurer:

Bill McDonald and Bill Mutch
VP /Educational Programs:

Bill Daigneau and Mo Cayoumi
YP /Information Services:

Bob Getz and Henry Shelby

VP Membership:

Dean Fredericks and Don Mackel
VP /Professionsl Affairs:

Charlie Jenkins and George Preston

The winners of these offices will be an-
nounced in ihe May issue of APEA Newr-
lerter,

Holding the board meeting in Alexan-
dria gave s the opportunity to visit the
APPA office and 10 meel and interact
with the APPA swaff, including our two
newesl members, Siephanie Gretchen
and Patti Savlos. | would like to commend
the stafl for the excellent job they do with
a complex organization. The size of siafl
has stayed consiant in the last [0 vears in
spite of an increase of 100 percent in
membership and 200 percent in lotal
organizational income. These increases
represent more responsibility, programs,
correspondence, and complex organiza-
tigwi—vel they are all absorbed by our
dedicated staff.

Plans for the July 16-19 Anmunl Meet-
ing in Reno, Mevada, are going well, and
we are looking forward 1o a record atten-

damce. See you in Renol

CRDM—NSF and APPA
May Join Forces

Walt Schaw, APPA exccutive vice
president, and Wayne Leroy, APPA asso-
ciate vice president, were invited by the
Matiomal Science Foundation {NSF) o
meet with i1s new Fesearch Facilites offi-
cers o discoss implications of APPA's re-
gsearch in deferred maimenance of re-
search facilities, APPA may support joint
efforis in the area of research Tacilities.

NEF's Research Facilitics Office was
formed 1o overses and coordinate needs of
currenl research facilities. Schaw and Le-
roy mel with Richard J. Green, director,
and William B Cole, executive officer.

Information Exchange

Jock Hug, assistani vice chancellor,
pliyabcal plant services at the Unaversity of
California /San Diego, would like o hear
from anyon: who has had experience wilh
underground ventilation ducis, either
metal encased or fiberglass. Please con-
tact him at the University of California/
San Diego, 601 Matthews Administra-
tion/Academic Complex, Lalolla, CA
Q2083; 6193340029,

CFC Altenatives

With the possibility of new legislation,
Dupont's US. patent on alternatives o
environmentally hazardows fully haloge-
nated chlorofuorocarbons (CFCs) is a
timely advance. The companys patent
was for a “more efficient method 1o pro-
duce HCFC-123 and HCFC-124, alierna-
tives for CFC-11, CFC-12, and CFC-114
in certnin blowing agenis and refrigera-
tion applications,” said the January fo-
door Comfort News,

APPA Update appears in each issue
of Facilities Manager and features
news fram the Asscciation of Physi-
cal Plant Administrators of Univer-
sitics and Colleges. APPA &5 an in-
termational association, founded
1914, whose purpose is 10 promode
excellence in the administration,
care, operation, planning, and devel-
opment of higher education facih-
ties. APPA Update 1= compibed and
edited by Stephanie Gretchen,
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Job Corner

Job Corner Deadlines

Job Comer classified advenisemenis
cost $20 per column inch; display ads cost
525 per column inch. There 15 a two-inch
minimum charge on all sds and no agency
discounts are available,

Upcoming Job Corner deadlines are
May 10 for the June editon, June 9 for
July, and July 10 for Augest. Closing
deadlines Tor job asnouncements are
posted at the request of each imstitution,
In some cases, deadlines may be extended
by an institution. APPA encourages all
individuals interested in a position Lo in-
guire ut the institution regarding i1s clos-
ing/filing date.

Send all ads, typed and doublespaced,
with an official purchase order to Diana
Tringali, Job Comer Advertsing, APPA,
1446 Duke Street, Alexandria, VA
22314-3492, Or send your ad via FAX,
T03/549-APPA (703/549-2772). Call
T03,/654=1446 for mare information

I¥irector of Facilities Management.
Moorhead State University in Moorhead,
Minnesota is secking a director of facili-
tics management. The director, who re-
parts to the vice president for adminds-
trative affairs, oversees the supervisson of
approximately 100 costodial, mainte-
nance, and heating plant personnel on a
1 04-acre campus that consists of 26 major
buildings. Applicants must have breadih
of kmowledge and 8 minimum of five
years experience in at least one of the
principal areas of facilities operations
management. Applicants muost also be
gble to demonstrate successful expericnce
in the mapagement of people, budgets,
and operations. Employment history
should demonstrate progressively increas-
ing levels of respomsibility and complex-
ity. A bachelor's degree in architecture,
engineering, facilities managemeni, or
other appropriate ficld is required. A mas-
ter's degree is desirable. The salary range,
which & 532722 1o 551 422 will be re-
negotiated for 1989-00, Completed appli-
cations, which include a resume amd a
minimum of three letters of reference,
musi be postmarked on or before May 1,
199, Applications and letters of inguiry
should be semt to: Search Commitiee
Chair, Director of Facilities Manage-
ment, PO, Box 2000, Moorhead State
University, Moorhead, MN 56560,
Moorhead State University (s an A4S

Egqual Opportunity Employer.

Drector of Physical Plant. California
University of Pennsylvanin invites appli-
cations for the position of director of phys-
ical plant. Cahfornia University, one of
the 14 state-owned universitics of the
Pennsylvania State System of Higher
Education, i located 35 miles south of
Pittsburgh and has an enrollment of 6,000
students. The university comprises 38
buildings containing 17.6 million cubic
feet of space and a total of 108 acres. The
director of physical plant reports ditectly
1o the vice president for administration
and finance and has primary responsibil-
ity for planning, coordinating. and direct-
ing all programs regarding the mainte-
nance of all campus buildings {including
the college farm), grounds, and eguip-
ment. Areas of responsibility consist of
the building and trades arcas that include
the plumbing, elecirical, carpentry,
HVALC, wehicle maintenance, grounds
and labor divisions, housekesping ser-
vices, preventive mainienance, capital
projects, bodget for all maintenance ar-
eas, and the utility plant. Candidates must
have at least four years managerial ex-
penience; college or university expericnce
is desirable. An engineering degree or a
degree in a related field is preferred but is
not a requirement for application. The po-
sition is a Manager ¥V level with a salary
range of $311186 to 549780 based on
qualifications and expericnce. Salary
ranges are updated annually. This isa 12-
month managerial position, which in-
cludes generous fringe benefits. The com-
mittee began reviewing applications in
March and will continse to do so until a
suitable candidate is selected. Applicants
must subrnit a leter of application, a re-
sume, and the names, addresses, and tebe-
phone numbers of three references, pref-
erably from current or former employers,
i Eugene B Grilli, Chairperson, Search
Committee, Director of Physical Plant,
California University of Pennsylvania,
California, PA 15419 Those interested in
additional information may contaci Fu-
gene P Grilli at 41279184432 Califor-
mia University of Pennsylvanla (= an affir-
malive aciionfequal oppariumiiy
emiployer actively seeking applications
frowm mrimorinies,

Utilities Engineer. Darimouth College
i secking an individual to provide engi-
necring support for the upgrading and
maintenance of the college’'s steam and
electrical generation and underground

distribution systems, The wtilitics engi-
neer, working in conjunction with the op-
erating engineer and his staff, will design
or contract with outside consultants to de-
sign changes within the utlity plant and

ASS50CIATE DIRECTOR
PHYSICAL PLANT
DEFARTMENT

The University of Texas Medical
Brarch at Galveston is seking an in-
dividual for ﬂiep-miﬁm: of Associate
Drirector of the Fhysical Plant Depart-
ment. This position is responsible for
all facets of Physical Plant Depart-
ment administration in absence of di-
reckor supervises the administration
of preventive maintenance programs,
and responsible for operation of the
depariment’s computer operations,
Requires a bachelor’s degree in me-
chandeal, civil, or electrical engineer-
ing. a Texas Professional Engineering
Livense, or capable of becoming reg-
istered, ten years of experience in an
industrial environment or hospital
setting with at least five years experi-
ence in supervision of trade areas (air
conditioning, electrical, plumbing,
and construction). Prefer applicants
with strong business background and
genetal enginsering experience.

UTMB employs over 8,000 people,
occupies Tl major buildings on 64
acres of land, and is located on Gal-
veston lsland, approximately 40
midbes from Howstom on the Texas
Gull Coast. UTMB is a major health
science center consisting of four
schools, seven hospitals and twio re-
search institutes,

UTME offers a wide variety of ben-
efit plans that not only makes UTMB
a great place to work, but also en-
hances your compensation package.

If interested and qualified, please
ichentify ad #3164 I cover letter out-
linkmg your skills. Send with a resume
ard salary history by May 1, 1989 to
the address below:

Department of Human Resources
The University of Texas Medical
Branch
Box 146, UTMBE Substation 1
Galveston, Texas TT550L
LITMEB 15 AN EQUAL OPPORTL-
NITY MyF/H WV AFFIRMATIVE AC-
TION EMPLOYER. UTME HIRES
ONLY INDIVIDLIALS ALITHO-
RIZED TO WORK [N THE LINITED
STATES.
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Job Corner

underground distribution syslems, in or-
der 10 keep the full plant operating al
peak efficiency, In addition, the utilities
engineer will coordinate utility work with
affected departments w minimize the im-
pct of shutdowns, will work with the
plant maintenance stafl o develop and
implement preventive maintenance proce-
dures for the utility plant, and will assist
with the design and installation of me-
chanical and electrical systems in other
college buildings. A BS. degree in me-
chanical engineering with four 10 five
years experience in power plant design
with steam and electrical generation,/un-
derground mains distribution experience
or egquivalent B preferred. MH Profes-
sional Engineering registration desirable,
Interested applicants should send cover
better with current resume, incleding sal-
ary requirements, 1o Dartmouth College,
Office of Personnel, Employment Sec-
tion, Clement Hall, Hanover, NH 03735,
This is an ongoing search and recruiting is
continuing while we review applications,

SUPERINTENDENT
PLANT MAINTENANCE

Clakland University is seeking a
supenntendent of plant maintenanoe
for the Department of Campus Facili-
ties anid Operations. This person will
direct the skilled trades personne] in
thie operation and maintenance of all
campias struchusal, mechanical, elec-
trical, and HYAC systems. Qualifica-
tions: a bachelor's degree in engi
neering (preferably mechanical or
electrical) or an equivalent combina-
tion of education and experience;
minimum of five years experience in
maintaining large building systems;
|.:||.'il.'i|:3.-' mebworkos: m]:fn-'i.:ing shkilled
trades; npnml:im of aptomated YWork
Oirder 5}IEI:'I:'IT|,: k.'l'lll'n'l']Ed.E,E of HVAC
systems; Frrur::n.l:i.-.re mainfenance
programming: and fecal plarming”
control. Comprehensive benefits

ackage with salary in the upper
E_"IEH. Starting date on or about May
15, 1989, Application deadline:
April 20, 1969, Forward letier of
application, resume, salary history,
and at least three professional refer-
ences toc Oakland Unbversity, Em-
ploveent and Stafl Development O4-
fice, 140 Morth Foundation Hall,
Rochester, M1 4830944201, Arm affir-
nrehoe |:|rr|'r.'1|l,-'r|:|u.||:r1 .::l;rpnr!:mr'];.l R
miouer,

Manager, Custodial Services, lowa
State University is looking for an individ-
il Ly manage cosiodial services and over-
see daily operation; perform long-range
planning; meet daily with assistant man-
agers and supervisors to discuss and re-
solve job related problems, interview, se-
lect, and discipline cmployees and keep
related work records; inspect work nreas;
meet with department heads and others to
diaciss housekeeping and evaluate see-
vices; test, select, and procure cleaning
supplies and equipment and meet with
sabes representatives. Clualifications: de-
gree in related field and five years experi-
ence in custodial managemeni. Salary:
£24 216 minimum, commensurate with
experience, Full-time, permanent posi-
tio. Submil letter of application, resumse,
amd three names of work references 1o
Kelly 5. Iewin, Manager, Administrative
Services, Facilities Planning and Manage-
ment, lowa Siate LUniversity, Ames [A
5001 1-4000. Application deadline: April
26, 1989, An Egqual Opporrumity Em-
ployer.

DIRECTOR OF
PHYSICAL PLANT

Pusition is responsible for the planning, budgetin
andl arverad] mmmld’ the maintenance, lqll.'ll'
and  renovation of campus feciliies, cusicedial
tervmﬂ.;m.uuhmmnm.hmuq. \"H'I.I:I|I1.IDI1
and air condiifioning systen, end camnpus securly.
Loe College is curmenily g 8 major building
andl perecvation program. Cualifications include:

* Hachela"s degree or equivalem in
meckanical, ocwvil or electnical
engineenng, architechure, or other
fiekd related i the
respongibilities of the position.

® S-I,PIEH:ETI MEAEEMERL EUperiEniE

operations, prefemhly o s
Of EnEVETTicy.

» Dermonatraled mansgemaent and
technical skills nesdad b
pdmunister afl physecal plam
lamectioms,.

+ Eucellen commonication imd
imerpeereonal skills.

Thiz iz & Moll-time, twelve-month idon with &

rormpeiiive salary and libeml its. Evaluadsom

ol credentials beging immediately and ontinues

unil & sunahle candidace is selecied.

f..'i.ul.:rud applicanis should sshenii o leiter of
applacaiion, resome, college transcripes and three

Fn!'ullmll reflerences io0: Persoseel OMficer, Lee

llege, 511 South Whaing, Baysown, Tm.l'??ﬂ'l]»
ATOE, TI3-425-6552,

LEE COLLEGE
T - ASATMF

[

Energy Sysiems Mamager. The Liniver-
sity of lowa physical plamt department,
poswer plant, is looking for an individual
who will be responsible for managing the
energy supply control system as well as
the coordination of the energy supply 1o
the umiversity, including recommenda-
tioms on generation versus purchase, The
University of lowa has a 21 MW coal-
fired cogeneration power plant in the pro-
cess of starting & mew Riley fluidized bed
botler, Minimum education reguired 15 a
miaster’s degree in electrical engineering
{registration preferred) or an equivalent
combination of education and training
ihat provide & comparable level of knowl-
edge. Individual must possess five yean or
more experience in electrical distribution
sysiems and al least [wo years cxpericnce
with instrumentation and elecironic con-
trol systems. The University of Towa of-
fers an excellent benefits package in addi-
lion to a compelitive salary
commensurate with experience. Inter-
ested candidates should forward a letter
of application, resurme, and salary histary
ux John Schenk, Associate Director for
Utilities, University of lowa, Physical
Plant Department, lowa City, lowa
52242, The screening process will begin
on June 1, 1989, The University of fowa is
an Egqual Opportunity/Affirmative Ae-
tiow Employer,

Drector, Physical Plamt. The Univer-

| =ity of Hartford invites applications for

the position of director of physical plant.
This position 15 responsible for the daily
operation of areas such as costodial ser-
vices, grounds, building trades, and main-
tenance controd center. The ability 1o
wiork in a service capacity for a campus
community amd excellent people skills are
kev elements in this technical ficld. A
hachelor’s degree in engineering or re-
lated facility field and at least five vears
experience in physical plant & required.
The individual who is sclected reports to
the assistant vice president for operations.
The University of Hartford is a private
iniversly, situated on 275 acres of land.
I1a 40 major buildings encompass 1.9 mil-
lipn gross square feet of space. Applica-
tions will be accepted until May 1, 1989,
Cowme poan our facility management team.
Send cover letter and resume with salary
!l.im‘n'}' e Mre Roberd H.-!I'I-II'I. L:I'l.i'-'ﬂl'!iilj"
of Haritford, 200 Bloomfield Avenue,
West Hartford, CT 06117, An Egual

Oppartinity Employver,




SRING 1909

Job Corner

Maintenance Manager, The University
of lowa physical plant department, power
plant, ks looking for an mdividual who will
be responsible for directing und managing
the maintenance, instrumentation, wnd
control functions within the power plant.
The University of lowa power plant isa 21
MW coul-fired stenm cogeneration plant
in the process of starting a new Riley flu-
idized bed boiler. Minimum education s 3
bachelor's degree in mechamcal or electn-
cal engineering (registration in discipline
preferred) or an equivalent combination
of education and training which provides
a comparable level of knowledge. Individ-
ual should possess three to five years su-
pervisory experience in coal-fired power
plant maintenance, including electrical,
mechanical. instrumentation. amd control
functions, The University of lowa offers
an excellent benefits packapge in addition
o a competitive salary commensurnte
with experience, Interested candidates
should forward a letter of applicaton, re-
sume, and salary history toc Don Paul,
Mamager of Power Plant, University of
lowa, Physical Plant Department, lowa
Ciry, lowa 52242, The screening process
will begin on June 1, 1989, The Universiny
af fowa is an Egual Opporrusity/ Afir-
mrerrive Action Bl

lhirector for Facilities Vianagement and
Planming. This position is responsible for
planming, coordimating, and directing the
activities of a university physical plant en-
gaged in the operation and maintenznce
of 1300836 gsfl of facilities, including
32 major buildings, |74 acres; supervise
63 employees including custodial,
grounds, power plant, skilled crafts, and
allied workers: administer a budget in ex-
cesg oof S2.0000000; deviee and conduct
safety programs; and coordinate major re-
pairs and renovations. The position re-
quires & bachelor’s degree in architectural
engineering with preference 104 Profes-
sional Engineering license and seven years
cxperience with progressive responsibility
in facilitics management for mainlenancos
and construction within a union environ-
ment. Please submit & resume and thres
betters of reference to: Human Resources
Department, G-1 Alumni hall, Mansfield
University, Manslield, PA 169313,
posimarked by May 15, 1989, Refer w
pasition M-10. Mansfield University is an
affirmarive aciion, equal opporiunily em-
plaoyer. Minority persons are encourgged
o apply.

Manager of Cusiodial Operations. An
excellent career opporiumity exisis for the
Liniversity of California/Berkeley's man-
ager of custodial operations. The position
is 2 key member of the facilities moanage-
ment team and has direct-ling respomsibil-
ity for over 300 emplovess and 10 manag-
ers/supervisors. Maojor duties include
management and administration of an op-
erating budgel of $7.45M and custodial op-
eration for 95 campus bunldings. Plan, or-
ganize, and manage activities affecting
campus/custodinl services, Develop work-
load /productivity standards. Qualifica-
tions require demonstrated progressively
responsible management experience in a
comparsble custodial operation. Experi-
enee in the design and implementation of
traiming and development programs, tech-
mical expertise in workload and productiv-
ity standards. and participative emploves
programs desired. Anmuaal salary range
41, to 561 53K with excellent benefits. To
respond please send cover letter and re-
sume by April 28, 1989 10 Berkeley Cam-
pus Personnel CHTice, Job #£03-121-1%,
2539 Channing Way, Berkeley, CA
4TH), EECVAA

Supervisor, Mechamical Syvstems.
search extended. Reporting to the assis-
tant director of physical plant for opera-
tions, Major dutics include supervising
the maintenance, repair, alteration, and
istallment of mechanical HVAC, plumb-
ing and related svstems, incloding com-
puterized heating energy control meth-
ods. Responsibilities include supervision
of personnel; all aspects of contract work;
and administration of o $400,000 budget,
inventories, record keeping, and cor-
respondence. Minimum gualifications:
Journeyman’s license and cight o ten
vears experience. Desited qualifications:
mssociate degree in mechanical engineer-
ing technology or equivalent experience.
which includes demonstrated supervision
and management of personne| responsible
for the operation and maintenance of all
mechanical, HYAC, and encrgy manage-
ment systems at an equivalent plant; thor-
ough working knowledge of all federal,
siate, and local codes; and experience
with personal computers For use with cor-
respondence, finance, cost control, and in-
ventory programs. Competitive salary and
benefits, Applications accepted until posi-
tipn filled, Send letter of application and
resume (o) Personnel Office, Box 2204,
Comwverse Hall, Amberst College, Am-
hierst, MA Q1002 An Equal Opportumty)
Affirmative Action Employer,

Iirecior of Physical Plant (Districi).
Central Arizona College is looking for an
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individual whose qualification are: super-
visory ability and communication skills; a
bachelor's degree in munagement, engi-
neering, or related held from a regionally
pecredited instiluton: supervisary experi-
ence and communication skills; five years
experience in maintenance and/or con-
struction, two vears of which must have
been in & supervisory capacity (in an edu-
cationul setting preferred); must be able
1o attain Arizona certification in waste
wiler managemeni and water manage-
ment, Must be willing 10 relocate. The
physical plant consists of three campuses,
I8 buildings with 340,000 square [eet on
725 acres and a work force of 41 employ-
ccs. Salary; 536,000-543,000. Starting
date: July 1, 1989, Application deadline:
April 21, 1989, To apply for this position,
send letter of interest, resume, names, pd-
dresses and telephone numbers of three
references to; Office of Human Re-
sources, Central Arnzona College, 8470
M. Owerficld Road, Coolidpe, AL B5228.
EOE/AA.

MANAGER CUSTODIAL
SERVICES

Organizes and directs over 100
employees in cleaning and malnie-
mance of more than 1.7 million
square fieel of classrooms, offices, amnd
public areas. Plans, schedules, and
prepares and administers budget.
Sets job standards, establishes proce-
dures, inspects, and responds bo com-
plaints, Hamdles or oversees all mat-
ters of personnel. Malntains and
reviews information on computer-
iged maintenance managerment sys-
b,

Five vears cusiodial experience, k-
cluding four years supervisory ex-
perience i very | building of
group of buildings. Equivakent to as-
sociate arts degree and experience in
environmen! smilar o large edica-
tional institution desirable

Competitive salary and outstand-
ing benehts. Submit letter of uppl:illa-
fion and resume postmarked by
April 20, 1989, to: Persennel and
Empbuyﬂ: Relations—OPER, Cali-
formia Stabe Unlversity Northridge,
18111 Mordhodf Street, Northridge,
CA 91330,

An Egual Opporiumity/Afirmative
Action, Title 1K, Sections 503 & 54
Engloyer.
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oin APPA for the T dnnpal Meeting and Founder's Celebeation, in honor
of 75 vears of servige inohigher education, Reno ks the perfect setting for
this celebration, combining the charm and nostalgia of the Wild West witl
the giamour and excitement of casings, shows, and top name enteriaimners

Kick off the meeting with the Opening Ceremony and Exhibit Hall Reception on
Sunday. Moare thag 160 companies will be displaving their products and services
Fine entertainment and good food, plus a festive atmosphere gt this celebranon
rolling

The Eaducatonad Program features more than 70 technical presentations on a
wile ranpe of subject areas. The Critical lssues in Higher Education series 1 bacs
by perpular demand. Introduced st year, these sessions cover impartant issues
facing fzoilities managers in the present and the future. Programs ane geared
towand the sendor faclities management exeoutive. Some of these topics foos on
AFPA's mew services and the progress of stucies initinted with HEFT funding

The Annuzl Awands Banguet features (he announcement and awsrd preseniaine
for the national“winners of the Awands [or Excellenae program. & visusl presents
tion of the regional gvward winness will be shown during dinger. Other highlipghs
include the Cipeemimg byt Aildress renturing L, Willam SECion, Yice Presiden
University Relations, University of Nodeg Dame and the Closing Eeviote Address by
Dr. Robert M, ©'Netl, President of The Universiiy of Virginia. A special closing
celehration sieds a glimpse a1 mes !.'E'I.I"F amigl meelng

I Prefiminary Program with complete progeam details and registration infos
mation is in the mail on isay ol APPA memberss Please watch for i 1w
arrivee. If you have not received vour packet by the end of April, please contact the

AMPA [Tece.




Educational Program Highlights

CONFERENCE WORKSHOPS

W-l Leadership & Motivation
I Apita L. Zimmermin,
Azsociate Professor, University
of Madre Dame and Faculty
Member APPA Exeoutive
Developiment [nstitule

W-2 Mastering the An of
Expression:
Technical Writing and
Presentation Skills
By Jobm and Sherry Bulfs,
Stephen F. Austin State
University

EXPERIENCE EXCHANGES

Auxiliary Services

Community College Management

Contracting for Services

Energy Saving ldeas

Medical College Management

Flant Services GuidesService

Mamaals

Sick Buildings

* Training Issoes for Fhysical Plant
Directors

CRITICAL ISSUES IN HIGHER
EDUCATION
Focus on topics of vitad mlerest o the
present and Tuture of facilites
dnageent.
* Capital Renewal/Teferred
Maintenance
Speakers:
Jon Gulletle, Vanderbsls Univ,
Jack Hug, Univ. of CAMSan Diege
Harry Kmiemetmever, Univ. of
Maryland
Sean Rush, Coopers & Lybrand
Watter Schaw, APPA
Henry Shedbyy Tenpesses
Tﬁl]{hﬂnﬁi iy,
Carson Smith, Kentucky Siane
Ui,
* ‘The Regulatory Spectrum
Speaker:

Shelly Steinbach, Americin
Couneil on Educagion
* The APPA Evalustion Service: How
& Why
Speahers:
Russ Gonder, iy, of W Ondario
Phil Bector, Undv, of Arifona

* APPA Study—Custodial Staffing
Gidelines

Spesrkers:

Kirk Camphell, Univ. of
Minnesoea

Jack Dudley, Univ, of Wisconsin
Parksside

Hobert Getz, Unlv. of Nlinos
* APPA Study—Preventive
Maintenance Instruclions
Stk
Kenneth Hall, Univ. of kdabo
® The Best of the Best—ldeas from
thi Awards for Excellence Program
Speakers
Bepresentatives from the
institutions submmitting ideas

T
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EDUCATION SESSIONS

The educational presentations are iden
tifies] by fracks. Each track emphasizes
thie skills azwd target audience for the
suhject matter, These guidefines can be
used by assist you in choosing which
sesaions may be of the most interest or
fsrus on current needs

Public Relations, "
for Physical Plant N
- Eﬂ“ Approaches 1o Marketin
the Physical Plant ﬂrg:.nix:ti:mg
Speaker:

Ihh't{hwm Umiv. of

Conmnecticut
Management Skills
* Performance Evaluation—A
Pasitive Expericnoe

spedher:

Katie Smothers, Univ, of U4

San Déego
* Team Building

Speaker:

Polly Pinney, Arizona State | nev

ping Employee Skills &
. T!Itlllﬂ Purpase in Motivation

Georpe Wright, George Wright Co

* Empowering the Work Force to
Improve Eficency &
Responsivensss

Speakers: _
Marilyn Lockhart, Univ. of

william Middleton, Univ, of

Virginin _
Beverly Wan, training consultant
* Forestalling Complaints in Physical
Mant Administration
Fd Feldman, Service Engineering
ASSOC )
* Presupervisory Training—Less
Talk, More Action
Speaker
Paul Schnelles, [mbiana Unie
* Training—A Continious Prodess
Speaker:

Thomas Vacha, Univ. of Dedawine

Plant Operations & Maintenance
® An Ashestos Abatement Projeci—
Learning the Hard Wiy
Spestker
Ken Fay, Univ, of Calgury
* Computer Applications for the
small Coflege
To Be Annourced
® Establizhing 2 Waste Management
Program
Spadier:
Ralph Allen, Univ. of Virpinia
® Frie Copling—How & Why
Speaker:
Michaw| Dwyer, Jr., Univ, o
Arkansas for Med. Sciendes
* [natitotional Waste Maagensesil
Speiker:
Ed Bogard, Univ. of Xebraska
Mied, Center
® Muts & Haolts of Utilitiey
Management
Speskers
Keshert Burger, Burger & Assoc
Kevin Garrity, Haroo Technalopies
Jurnes Myees, Penn Mate Lindy
Mi Qapowmi. San hose Stake Lnds
[ R Swistock, Unlv. of Virginia
* REoof Management—Track Records
of Experience
Bpeakers
Dennis Cesan, Univ. of Missouwr
Richard McBride, Soaulersirom
Architecty
[odim Stephens, Orepon State Uiy




Facilities Planning and

Construction

® Copstruction Cost Minagement in
the Public Sector

Speakers:
Jeffrev Turmer & John Dunkerley,

Prosect Control Co.

® [esign Approaches o the Special
Challenges of Academic Facilities

Spesdkers:
Leswd Kitl & Robert Breandt.
Haines Lisndberg Waehles
® The MNext Decade of
Computeriztion—CADDIGIS
Spestkers:
Chris Ahoy, Comprebensive Fic
Mgt
T Gauntbern, AUTODEE
Tom Harkesrider, (niv. of CAS
San Fran,
e Woods, Tevas A & M Univ,
* Predicting Maintcnance Resources
for New & Existing Facilities
Spesther:
Ir. Edpur 5. Neely, Conslrclion
Eng. Besearch Lib

Managing the Physical Plant
Workload
* Managing Information Sysiems
."ill L
Eeith Burres, Bonner & Moore
Consalting
Doug Christensen, Hrigham
Young L
Lothar Hermumn, EEBM
L= Ml jvicen, Ransas Stage Loy
Moshammiad avoumi, San Jose
Stude Unay
Bemieth Smith, Uiy, of Virginia

Facilities Management in Small
Colleges
= Computer Applications lor the
small Collepe
SCAEEry:
o He Anmounced
® Managing at the Small College—
Being Greater with Fewer
Seaker
Charles Jenkins, 51, Mary's Unlw

-|||||
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™ Vesas of Seviow

Research, Medical, and Health Exhibitor Technical Sessions

Science Facilities it tisal Iistiing)

* [pstitutional Waste Managemeni *® Achestos—Managing the Problem
Speaker The Pickering Firm

Ed Bogand, Univ. of Nebeaska
Med. Center

ational Perspectives
& A Ashestos Abatement Project—
Learning the Hard Way
.‘ul|:n".u-'.:'r
Bty Fay, Univ. of Cilgary

* Economical Options Fer Complving
with New EPA Repulations for
Electrical Equipment &
Transformers

L iz

* Technbgues in Motivational

Lomnunication

]
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HIGHLIGHTS
Saturday, July 15
i Pre-Convention Tours
1ik:0am ~ 3;00pm The Wild West Towr—Virginia City
| :00pm - 5:Akipm Win, Lose or Draw;

kena City Tour gnd Eeno Gaming Acidemy

12:00m - 1:30pm Reglonal Meetings
L.00pm - b:D0pm Opening Ceremony & Exhibin Hall Reception
Evening A Night on the Town

SHOWTIME! Opportunity 1o see some the world's best
entertalners, Watch for listings and how 1o reserve a
weat for the show of your chioice.

Monday, July 17
Til5am - B:45am Opening Keynok Breakfast
Dr. William Sexion
Vice President-
University Belations
University of Neire Bame
12:3pm - 3:00pm Exhibic Hal Open
Evening Exhibieor Hospitality Suibes
Twesday, July 18
Tel5um - B-4%am President’'s Breakfast
12:30pm = 3:00pm Exhibit Hall Open
Le15pm - 5:15pm Camipus Tours

University of Nevada®eng and Truckee Meadows
Community Colkege

f:0pam < 11:00pm Reception & Annual Awards Banguet

Wednesday, July 19
T - B-50um

Cloging Kevnote Breskfas
D, Robert M. 0Nl
President, The University of Yirginia

From Maple Leafs to Mounties: Destination Otiawa
Kick-off for 1950°s Annual Meeting

Post-Convention Tour
Lake Tahoe Bound

[1:00kwm - 12:4Kn

12:30pm - 7:00pm
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repair of replace ﬂwhnﬂuﬂumlﬁmhmmm
 WWisooersn— times over."
 "We've never had a For more information or a free product guide, call Kenall toll free at
ianall wnit Fail, 1-800-634-5013.
GLARAMTEE:

Kenall high abuse luminaires are designed and built to take exceptional physical
pnishamend, When installed according to our instrsctions, Kenall will nepair or replace
any fisture rendered inoperable due to physical abuse within theee years of
Thereafter, Kenall will replace any refractor /diffuser broken dusing the Eie of the
hr!lmnﬁhﬁu a hanadling charge coual I 25% of the published list price,

Y (7 V74

Kenall Manufacturing Co, » 4140 W Vicioria 5t = Chicago, IL 60646 « 312/463-8500 « FAX 112/463-1833
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Inside APPA Coming Events
Salaries on the Rise

Salaries for higher education employ-
ces have been able 1o keep pace with infla-
tion betier over the past 11 years, accord-
ing o CLUPA's /95589 Admumisiration
Compersation Survey, published in early
February. During this time period salaries
for admimistrators of public and private
colleges and universitics have averaged
6.2 percent, with inflation growing 6.3
percent for that period.

Physical plant professionals are in-
cluded in this data. The mean salary for
chiefl physical plant management officers
at all institutions in the siody was
$4.076. The associate director of physi-
cal plant /Facilities manager's mean salary
was 537 260,

The academic vear 1988-89 was espe-
cially profitable for private imstitutions
with an average salary gain of 6.7 percent,
compared to 2.5 percent for last year, ac-
cording to The Chronicle of Higher Edu-
eaticn on February |5, Public schools” sal-
arics increased 4.9 percent, compared 1o
4.2 percent for last year.

The book gives data on more than 163
positions at [, 268 colleges and universities
of higher education. Copies are 355 for
CUPA members, 5140 for non-members
who participated in the survey, and $230
for others. For a copy contact: Lourie W
Reichenberg, 1233 Twentieth Street,
bW, Suite 303, Washingion, DC 20036:
2024200311,

NICA Helps Asbestos and
Insulation Industries

The National Insulation Contractors
Association (NICA) is a service organiza-
tion warking toward improvements in the
ashestos abatement and industrial and
commercial insulation industries, Mem-
bers are entitled to low=cost group insur-
ance and are kept updated on federal laws
and legislation. NICA publishes many
books on pertinent topics and the monthly
magazine Churlook, For more information
contact Sandra LeBlane, 202/783-6277.

Is vour institution experiencing mafor
personne! changes or wnderraking special
activities? If so, please send them fo ws
Jor possible incliusion in the mewsletter.
Send all items io Kiephanie Greicken,
Editor, APPA Newsletter, /446 Duke
Streel, Alexandria, VA 22314-3492; F03f
6841446, FAX 703/549-277 2,

Enginesrs at the West Virgina Liniver-
sity physical plam have developed a new
wid in the forming and placement of con-
crete. An expansion joint bolder made of
sheet metal will greatly reduce forming
iimie and speed the placement of concrete.
The holder itselfl consists of o sheet metal
base designed 10 hold standard asphalt
expansion-joint fillers in an upright man-
ner. When placed properly, the holder
pels aé o free-standing form that allows
concrete to be poured on either side with-
out additional forming

The expansion joint holder i5 relatively
inexpensive (o manufacture and is an im-
provement over conventional expansion
jint installation methods. The ngid form
may be screed when it is properly secured
inel stabilized during installation

Since this expansion joint form can be
prepared ahead of time in sections of con-
vemient bength, it is easily installed. It al-
lows for a great reduction in forming time,
which also reduces labor costs. Holes can
be cut in the base of the form 1o allow it to
be held in place with spikes which can be
casily removed once the concrete s in
place. Holes can also be drilled horizon-
tally through the form to accommodate
stabilizing rods.

Proper installation of expansion control
joinis is 3 must when pouring concrede,
and this new expansson joinl form makes
them easier than ever o install. The form
is time-saving, inexpendive, and currently
being used with excellent results in side-
wilks and driveways on the WYL cam-
pus. For more information contact Drew
Chidester, West Virginia University
Physical Plant, Rawley Lane, Morgan-
town, WV 26506, 304 /293491 1.

— Dworsey Jacobs

Direcier of Physical Plant
West Virginia University
Morgantown, West Virginia

APPA Events

Coatact the AFPA Edocarioral Programs
Deparimeni af 703 /684 1446,

Ape, WFd— APPA Executive Development n-
stitste for FaciBtes Mansgers. Universiy af Mo
ire D, South Bepd, IS

My 2223 —Caplisl Resewal/ Deferred Yisin-
ienance Fuecutive Briefing. Washingion, [

Jud, fa-ro—aPPA Tath Annssi Meetng.
Reno, NV

Aug. X285 —APPA Instbste for Facilives
Nlamapement. Baltimore, MD.

Other Evants

Conferemee. McocCormick Place EHL. Chicagn,
I Contaot: Show Manager, Matioral Plam En-
gineering & Mainienance Show, 959 Summer
Sareet, Stemdord, CT 08804, 2003 /et {0000,

Ape. 2728 HVAL Contrals Sembsar. Wash-
mngran, DC. Contsct: Association of Encrgy Engi-
meers, AEE Energy Seminars, PO Box 10048,
Lilburm, GuA 320 404 /925-5631.

Map 14-]T —Farthquake: As Inlermstional
Conferemce on Insaring asd Yanaging the Inev-
tmble. Honodule, HI. Contact: Soceery of CPCL
T2 Providence Hoad, Malvern, Pa 19335 213/
251-XTe%

May 18] % —Environmental Laws and Keguls-
thams ‘MY Update. Wahingion, DO Contect
CGeovernment Imstituces, Ine.. 96 Hungerfond
[ovive 424, Rockville, MID 2840, .'-I-I,II._."!.";I-‘?]:'iI,'.I

Map 2-20—Nethosds and Techmigues for
Baoller Plant Optimizarion. Virginia Beach, VA
Comtnct; [y, E.K. Greeswald, Engineering Pro-
fessional Development, 432 MNonh Lake Streel.
Rooen 721, Medisos, W1 $3706; EIIII,I'ZE-:‘-ﬁId-]-_
i Wisoansls B0/ 362-3000

May 2325 —Envirepmenial Regulations
Course. Whshingion, DC. Contact Execulive
Enterprises, Inc, 32 West I1a Stresl, MNew
Work, WY 1001 DA504; B00/831-8333

May 74— aiwral Gas Regulations, Washing-
s, D, Contact: Goversment [nstitutes, Ing.,
@hts Humgerford [rrive #24, Rockville, MD
JORACG 307 /351 -850,

May JE=-M—Nireed Purchise of MNaneral Gas
by End-Users Conferemsci, Washington, D Con-
fact; Giovernment Instituies, lnc,, 966
Hungerfond Dwive #24, Rochoville, MDD 208350
301 FXa1-a250

T B of Electrical DHsivilation
Systems. Madizom, W1, Conmect; I EK
Gireenunld, Engineering Professicnal  Develops
mient, 432 Morih Lake Streed, Room 721, Medi-
som, W S5706; B0/ B62-624%; in Wisconsin
RO 162-3020

Jiem. 58 A SEJC Svstems 89— The Tenth In-
temational Compuier and hManagement Show for
the Dhesign and Construction Industry. Anahoim
Convention Cenler, Anaheim, TA. Coniaci:
Sharon Price. AJE/C Sysiems "BS. PO, Baox
TH31E, Mowington, T 061 11 B00/E51-1196

dwn, PE-I—International Disirict Heating
and Coolimg Association Rilth Amsus] Conlerence,
Yirginia Beach, VA, Contast: IDHC A, Lack Box
Depit. 4000, Waskingeon, el 200640y 207/
439-3111
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Great Prices!
Limited Supplies!

Title

Fundamental Skills of Managing People

Fundamental Skills of Communicating
with People

Giving Orders and Instructions
Using Pogitive Discipline
Daily Carpet Maintenance

Periodic Carpet Maintenance
Resilient Floor Care, Part 1

Resilient Floor Care, Part 2

Resilient Floor Care,
Periodic Restoration

Pruning of Woody Plants
MNatural Gas Briefing
Your Right to Know
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Special Bonus!!

With every order over $500, we will send you a surprise package of APPA
publications worth $100. If your order is over $1,000, we will send you APPA's
current Selected Resources publication package worth more than $200!

All orders final. Returns will not be accepted except for damaged products
only Be sure to specify tape size when ordering. Add $10 for shipping and
handling. APPA members may use purchase order; all others must prepay.

Send your order to: APPA Publications
1446 Duke Street
Alexandria, Virginia 22314-3492

Telephone orders will not be accepted. All orders accepted on a first-come,
first-served basis. Offer good as long as supplies last.
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by Werner K. Sensbach
The American Campus as a Work of Art
and Utility
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buildings, then our buildings shape

us, Where would this old adage
.ap]:||:," e .ipli:r' than at American
university campuses, where the mis-
gion of the insttution is education,
where young, open minds absorh in-
delible impressions that last for a life-
time, amd where money and skills are
constantly at work to create and main-
tain a physical environment of utility
and beauty,

From the start, Amerbcans have
taken particular pride and an abiding
interest in the accomplishmenis, as
well as in the appearance, of their col-
||.-E-E: anid umiversaties, Bt h-lhd.:w our
society has assigned many roles to its
umvmny CATTpes: o pn'lﬂdr a Lisae-
ful and inspirational environment of
higher education for its youth; to
serve as a paradigm of commumal life,
reflecting man’s ordering hand at
work; and to portray the image of a
place, to which people may retreat in
memary from time-to-time. Today, in a
rapidly changing physical world,
Armerican ool campuses also
present the double image of innova-
tion and preservation, of progress and
repase, of change and continuiby,

It has been said, first we shape our

In the Shadow of a
Long Building Tradition

Like a history book opened up and
come to life, American campuses can
give a vivid account of 350 vears of
changing styles im architecture, land-
scaping, and the use of building ma-
terials, The deeper influences reach
back into the Renasssance and medi-
eval centuries.

Eighl: humndred VEATE A0 thie first
universities grew in the shadow of
Motre Dame Cathedral in Parx and in
the narrow streets of Bologna, Located
far away from urban centers, Oxford
and Cambridge adapted the enclosed
court of the medieval cloister, and
thus furnished the collegiate prototy
in the .I"mE_h'l-E'-\nmn NI:EIn. it g

Since many Puritans of the Massa-
chusetts Colony were graduates of
Emanuel College of Cambridge, they
recreated a familiar image when they
founded Harvard College in 1636,
While the prototypical English college
i enclosed on all four sides and acoes-
sible omly through a defemsible heavy

Wermer Senshach iz dirvetor, facilities |m'au-
ming for the Llatversity of Viegimia, Char-
Intiesvelle, Virgimia, He kas publiched srficles
om wrban design, fanid wse plamarmg, amd is-
tory of wrban developmenr.

gate, the American colleges, from the
beginning, prefermed an open armange-
ment in which three individual college
halls formed an academic U-shape,
leaving the fourth side free o the
community and the unobstructed view
af the hordzon.

This reflection of man’s unshackled
position in socety and an enlightened
relationship with nature carried for-
ward into Thomas [efferson’s plans of
1817 for the University of Yirginia, A
ahaft of space, fevrmed h'l." & quatli-'l.
row of colonnaded buildings, directs
the view from the Botunda, the central
library, into the distant Virginia moun-
tains as a symbol of harmony between
the man-made world, a beneficient
nature, and the heavens above,

Form and Function of the
Earliest University Buildings

If we look for images of the earliest
American :ﬂ]l‘tﬂ\lﬁ. I:h.:iJl:l'inH:. auch %
Massachusetis Hall at Harvard,

The Laum |1fh'n' L.rmwmh.r of Verpinde, desigrad by Themas lefferson,

Conmecticut Hall at Yale, and Massau
Hall at Mrinceton quickly come to
miknd as totypical structures. With a
height of three or four stories, fre-
quently the largest buildings in the
whole community, academic halls
|.Lu|.;|]|:|.' hemasid all manner of m]le-ge
gctivities: dormitories for up to Rty
students, recitation halls, library,
kitchen, dining hall, and single rooms
for unmartied teachers,

When the need for enlarging the
college arose, it usually required the
sustained effort of the already strained
energies of the whole community. For
the “Doubling of the College™ at Yale
in the 17504 the whaole Mew Haven
populace was enlisted in felling tim-
ber, digging clay, and making brick in
an effort that extended over several
years. In order to avoid such exhaus-
tion of community resources and en-
ergy, Thomas Jefferson later proposed
anq‘i:rprn plan that permitted the addi-
tion of smaller, more economical

building units, which could be fitted
comfortably into the fabric of his “aca-
demical village.”

At Charlottesville, Thomas Jefferson
designed the University of Virginia
grounds with its open lavm, pavilions,
gardens, colonnades, hotels, serpen-
time wills, and its Rounda in neoclas-
gical architecture bo serve as an “exam-
ple of chaste architecture™ and to exert
a life-long influence on the aesthetic
sensibilities of the voung studenis.

Froan Fastoral to Urban Campus

With Oxford and Cambridge as
guides, the founders of Amerdcan col-
leges traditionally chose campus sifes
away from existing settlements and
population concentrations. Lest the di-
wviersions of the ntl,r af Boston Fl'nl'l,'d
too templing for the vouthful Puritan
scholars, Harvard's founders chose a
site at Cambridge, two hours away
from the harbor bars and other seaport
temptations.

i 1

A ||"||-\.-ﬁ'|h1.| &iﬂ,‘_ﬁj‘l,. -‘-:r"_" i B

The state charter for the University
of MNorth Carolina stipulated a location
for the campus twenty miles away
from any existing city or town of the
state, The carmpus master plan of 1795
called for the layout of “ye adjacent
village,” Chapel Hill. At that time,
only the campus of William and Mary
Caollege assumed urban importance in
the shaping of the baroque ity plan of
Williamsburg, Virginia. It came o oc-
cupy a pivotal location as the kerminus
of the mile-long Duke of Glowcester
Sireel, opposite the Howse of Bur-
El."m.

Colonial colleges saw their purposs
in bringing up young men ‘o teach
and %o preach.” When the indepen
dent Amencan states created state wni-
versities, they hoped to generate a
cadre of capable loval public servants,
lawyers, and judges to whom the ad- |
miinistration of the New Republic
could be entrusted, But not until
Thomas Jefferson developed a plan for |
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“an useful American Education” did
the idea of a “comprehensive” univer-
sity first appear in American educa-
thonal anmals,

It was quite a diffevent environment
that spawmned the urban universities in
the Latter part of the 19th century, Lir-
ban universities, some of which were
exclusively graduate schools, emerged
at the mnges of older cties, some
tirmes in the warehouse districts or
residential neighborhoods, as did
Johns Hopking in Balttmore, MIT in
Cambridge, Mortheastern in Boston,
Temple in Philadelphia, and the Lini-

versity of Chicagn, which settled along

th= midwa}l of the 1893 YWorld Co-
lumbian Exposition.

Sometimes dubbed “street car uni-
versities,” they initially had no need
for student dormitories but saw their
role in providing intensive advanced
education in the newly developing
fields of engineenng. science, and so-
cial research for an increasingly ur
banizing soclety, In the process, they
alzo changed the image of the tradi-
tional university campus from a pas-
toral setting to a place of turbulent ur-
ban enengy. Cheer the yEdars, urban
universities paradoxically strove to
carve out academic quadrangles and
open spaces from thelr dense urban
fabric, both as symbolic gestures as
well as useful deskgn elements,

The Need for a Design Philosophy
Throwgh the many vears of their ex
wtenoe, American universities amd col-
lemes have lavished much care,
thought, and financial resources in the
development and maintenance of
their campuses, The logic of an effi-
chent wtilities and services system may
have the power to convince a 'l.k-tlrﬁr.il
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Thorston Hall, Limiversity of Virging
Carmipirs §rownids ehowrd it wnexplored aesbhelic opporfunities. Frequenly improoe
el can by Mmpfr and e quur.-':r'r-r; |1lm|v1|-.lar:|_g'.1.|:l‘1cl|ilr'rrrn.|' system ||_|' rmﬂkn'.l:r_:.ls_
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mitteras of sufenvald surfares.

gtate legislature o provide adequate
funding. However, the elusive, ses-
thetic qualities that account for the
ambiance and the architectural mvcel-
lence that distinguishes one university
campus from another are hard to pin
diown and cast inbo words.

Thomas jefferson, again, was the
first ko argue an aesthetic philosophy
of design when he explained the use
af ormate neoclassical ebements in his
architecture, The scale and style of the
university bullding were to be “pro-
portionate to the respectability, the
means and the wants af our
country .. . not what was to perish
with ourselves, but what would re-
main, be respected and preserved
thro’ other ages.” Fortified by this phi-
losophy, he established an artistic pal-
ctte of architectural opportunities
mever imagined before and nod
achieved since the completion of his

The raosfer architecture of Kresge Collewe's centril afreed maliee an friadebioma ! oaliees:

Light, shadore, hiimar sonle amd syanibalvam,
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masterpiece, the Grounds of the Uni-
versity of Virginia.

Methods of Design Analysis

If a campas archibect wants fo dis-
cern the aesthetic qualities and design
nppnnuni:le.ﬁ inherent in his CATpLE
he may benefit from the use-analysis
methods common in urban design as
established by such urbanisés as Ger-
den Cullen, Kevin Lynch, and Law-
rence Halprin, With the ald of a care-
ful analysss of the architeciural image
of the campus, the university may in-
corporabe a philosophy of design into
its master plan. The plan is made up
of three parts: grogram—an examina-
tion and identification of goaks, design
objectives, and needs; performence—a
prescription of standards and criteria
for design; and perception—an elabo-
ration of the perceptual dimensions of
design (spatial, visual, and chronologi-
cal),

In order to record the findings of a
design analysis, a campus architect,
short of devising his or her own short-
hand method, would benefit from us-
ing the design wocabularly of five ele-
menits: paths, edges, nodes, precincts,
and architectural landmarks. This in-
formation may be amplified by record-
ing changes of use and density in the
campus landscape as they oocur in the
course of a day in a temporal se-
quence. The usefulness of the master
[.r!a.'r'l wiill e E'rraf]].- enhanced if it is
informed by the insights of a sensitive
spatial, aesthetic analysis

Scale as Design Determinant
While the assthetic appeal of a cam-
pus space may be traced to the skills




and influence of a single, solitary,
I'n:r:rrr-i.:.i.'.'ill.g gEnius, campus d:'\i:_.;:'.. &%
an ongoing process, will require
..'IEFI.'\-I':H'II!'I'I'. on artistic conmventions ko
facilitate the dialogue between archi-
tects, L*T-.!-;im'nrs_ and cliEnks

What, for example, i our undes-
standing of “human scale,’ the term
so frequently used in urban design as
well as in campus planning? The term
derives from our sense of visual per-
ception and our ability to move about
effortlessly and pleasurably within
architectural or landscaped spaces.

The forward-focused Faman Eyes
perceive the visible wosld in an irregu-
lar conical shape of 130° horizontal
and a 757 vertical coverage. Within
this “general field of view™ is embed
ded a detafled field covering a nasrow
cone of sharp focus, These visual ca
pu.l'li]i Hies determbne our SENSOTY per-
ceplions and affect our responses,

Within the categories of design
scale, several dimensional qualities
may be detected. If we stand within a
range of three o ten feet from other
people, we can clearly understand
norrnal voices, discern subiieties of
speech, and observe facial emotions
W can :I.ixl:i.nl._';u:nh facial EXPTESAIITIS
up to forty feet and recognize a famil-
iar person up ko about rif__ht:..' pest.
Therefore, “intimate” spaces rarely ex-
ceed sighty fost in thetr minor drmen-
sl

Bodily motions and gestures, how
ever, can usually still be recognized wp
b 45 feet away. which is also the
distance at which we can distingulsh a
man (porm a woman or observe ath-
letic action, making it the ideal maxi-
mum viewling distance for a sports
stadivm, LUrban spaces not excesding
450 feet can therefore be considered
“commumnal”™ spaces im which large

FACILITIES MANAGER
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crowds can participate in common
[AY Sl

As we proceed to larger dimensions,
wie lose our ..\E.'-lli'._\' o st olvjects
smaller than six feet high—e.g. peo-
ple—when they are further than 4,000
feet away. Within these “monumen-
lal’ Epaces F-|'|.|]'-Ir rerase jo ]’l|.ﬂ:|.' a ﬂig
nificant part in the funconing of a
man-made enclosure, The vast vistas
of the Yersailles Gardens and the
Washingtion Mall serve useful ceremo
mial fumctions and achieve mona-
mentality, bul transcend the
"humamn scale.’

The Architecture of
University Campuses

I the course of its long history, ar-
chitecture absorbed many artistic sl
tleties which derived from an amal-
gam of structural capabilities, visual

L-rL':-Fr:i|1n=L. and aesthetic theories

The builders of classical Greece, hav-
Imig observed how the hTi;;'hr Bledliter |

ranean light “eats away™ from the
substance of the fluted marble col-
AT, -:.'I:ll'l1pr'rl.‘|-.!tl.'q'... for this wiswal loss
by adding a “swelling” (entasis) to the
middle portion of the column

Thomas Jefferson, in designing the
Liniversity of Virginia, gradually in-
creased the distance between the pa-
vilioms starting from the Kotunda, in
order o emphasize the equidistant
regularity of the structures facding the
Lawn. Through the centunes, archi-
tects from Vitruvius to Palladio w Le
Corhusier have dt'l.'{'lt'ﬂr.u-d aesthetic
theories that explain the past and pre-
scribe for the fubure,

In the second half of the 19th cen-
fury, [ahm Fuskin's architectural theo
ries, expressad in his Seven Lamps of
Architecture, exerted a ].'"I.'I'«"-'E'I'Iul imifl-
ence on American campus planning,
Az a consequence, Yabe Liniversity,
deprecating its simple spartan struc-
tures as “'brick bammacks” and “muse’s
factories,” tore down ik colomal brack
buildings to replace them in the
Gothic style, Today only Connecticut
Hall i= left to tell of Yale's venerable
t'.jrt_',.' YEArL a8 4 cosloeial i.'l:!n]h'gl."

Alter 1945, when post-war genera-
Hons swelled the enrollments of al
most every college and univershty,
madern, unadomed, form-follows
function architecture easily invaded
American campuses, Large, squat, air
conditioned research and elassroom
simucthures spcceeded the raditional,
single corridor, cross-ventilated college
buildings. In the process, they all but
abandonied the ambiance, the imtimate
spaces, the careful landscaping inher-
enit im the older campus core

In contrast, today’s "post-modern”™
architects are trying to reintroduce tra-
diticnal symbolic elements in their de-

The Colrnmdes. Liiversify of '.".lr'_:.;-ll|.'.r_ Themas ]u'_r.'i-'.r-:n:-.ll imdrodniced the neo-classical
_-.'_l,-l'.' a5 a relechion of e idenls of democratic Athers and :rr"|::l|r.!'lfj.:'u'l| Eaoires
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sign. They have discovered, for exam-
ple, the inviting effect of an arched
entrance way. the sense of shelter pro-
jected by a pitched roof, and the sen-
=ual play of light and shadow in a
carefully sculpted building facade,

In a world of discomtinuities and
conflicting theories, it appears that
those campuses have fared best which
|:|-|_'1'|T|i|1n;| 1.'.:|.ri.-|:l;!.' in uni!:.', yot main-
tained regular building heights, con-
tinued using vernacular building mate
rial traditional bo ther ares, amd
considered the spaces between the
buildings as important as the build-
ings themselves. With the aid of a
rhmnﬁh!l'u]ly -:l-t-w-h:lpt-d, flexible mas-
ter plan and the interest of an alert,
inu-]l'igt-'nt |:|n:n.'mil:|.' commnity, an
imstitution should be capable of inte-
Eml'ing all kind= of architectural arti-
facts into the fabric of its grounds and
survive any past and fwhire anchitec-
tural theores—so long as these are
friemdly to people and consider tech
nical progress only subservient to the
wigll-being of the commumity

Campus Landscaping -
Variety in Unity

Amercan campuses derive their
distinction through the fine balance
between aesthetically pleasing build-
i.ng'b: angd a rqrrFuH:." J:tl'll.‘l.'h‘.!lpﬂ.‘l Erv-
ronment. In his plan for the Univer
sity of Virginia, Thomas Jefferson
called for a “lawn of trees and grass,”
bordered on three sides by academic
buildings and residences. In this tradi-
tion, the “academic quadrangle” de-
rives its quality from the harmonious

relationship betwern buildings and
Ot spaces,

Lirban universities, existing in dense
urban environments have problematic
conditions of a different nature. But
o] ﬂ!E_l.r. % ahiown h'l.' Bozton Lini-
versity, Temple University in Philadel-
phia, or Yirginia Commonwealth Und
versity in Richmond, have managed
to carve otk in-town academic i.'|I.L.'.||.‘|
rangles and rark—l:l-.e- OPen Spaces.

Traditionally, landscape architects
have lent their skills to the develop-
mient of campus landscape. Frederick
Law Olmsted, with more than bwo
dozen campus plans to his credit, is
probably the most influential land-
scape architect and planner of Armeri-
can campuses, Wherever a undversity
has followed a policy of employing
IAny clafferent |..'|ndxr:|.pt- architects for
individual design tasks, the campus
tends to gain variety but loses unifor
ity

Unity s an essential in landscape,
as i1 18 in architectune, and ks contin-
ity can only be assured by a landscape
philosophy supported by the univer-
sty community and by a competent
staff. In an age of afluence, when
residential landscaping has become
the hobby of the urban gardener, the
tendency of overplanting with lower-
ing and armamental shrub has affected
campus landscaping across the conti-
nent, If srmamental campus landscap-
ing is not carefully kept within
bounds, it will quickly turn into an ex-
pensive maintenance liability. Thomas
Jefferson’s advise to plant “grass and
trees” on the university grounds is as

Jeiferson’s lawoud of the growmds of the Uninersity of Vingint, croued

try the R oesde af the fop of the Laves, disdeibaded college funetions A
i pareuiions. Sraaller ahudent rooms are wedped between firger .
alrmclicnes holiing profeasor s mesadences, clastroms

araed direiniy Fnlls.
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appropriate and usehul today as it was
160 years ago.

Pedestrian walkways are the sinews
of a university campus, Their conve-
nient locations and choice of surface
material can affect the r.||.|.'u|.i1'_l.r o thae
uriversity grounds far beyond the cost
af their construction. When selecting
the approprate surface materal, one
may keep in mind the surprising sur
vey resilf Kevin Lynch received when
he asked his students at MIT how
1|'II":|-' I'E1"|H:"I'I11'|EI'I."|'J. 'F'ﬂ.lr'll'l.H :Ith'I'i.dI.'i
thiey had experienced in their youth,
The preferred surface material fumed
ot bo be neither brick paving. cobibde-
stome, concrehe, E‘r.:wl, ncor samd, bt
asphall pavement. Although the walks
acroies Harvard Yard are indeed of a2-

halt macadam, other universities

Eavr opted for more traditional mate
rial such as brick, irregular fagstones,
rectangular-cut natural stome, granite,
limestone, or simply concrete, all de-
pending on availability, cost, ease of
MAIntEnATNCE, and eomillort and u:I'EI::.-'
of the pedestrian.

Each campus also appears to have
its special landscape problem spots,
ETECT Spaces Fr:mn.l-l.d iy I.I.'IJ"it.
which no amount of landscapin
seerms o be able oo remiedy, Problem
areas however may uncover special
opporfunities, especially if the area
acts a3 interim space and pedesirian
“Wenturi” channel between two larger
academic areas. Such a spot may beg
o be converted into a lively cormmu-
nit!.' Epace in1.':||:i1'||_.l; passers-1 hrm:lgh £
spend some time. But, only a sensitive

designer can release a problem space
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{rorm i l'l'l.llhj.l._}_,';l' ianid turm an akbomid-
nation into an atraction.

Street Furniture

Thie institution that builds class-
roorns, laboratories, librares and dor-
mitories, also has to provide for load-
ing docks, trash dumpsters, rubbish
bins, bicycle racks, street lights, emer-
gency telephomes, parking and street
sigms, newspaper vemding boxes, ki
osks, benches, and bus stops, Intended
to make |.‘|..'|l'|'g.' life of CAMpLE easier
and more convenient, this “street fur-
niture” also has the podential of creat-
ing visual havoc in a campus environ-
ment. Placed haphqunﬂy and
without coordination it will give the
impression of visual confusion and
may tum the campus into an obstacle
UL s

However, street furmiture of cane
fully chosen design, unobtrusively
I |.:I|.E|Il.'t"‘d, \'.il!'l E:rﬂ'arll,' retnforee the feel-
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ing wof c..-|1c-r:..- and comvenience oon-
veyed to students and vishtors to the
campus, There are many excellent
cornmercial products of varving de-
signs and materials available. When
(a15] x.l.h-:‘l..ul:un commercial dexlgﬂ can
be found, campus designers may meed
to devise their own solution {'_.:ms'.n:w
architects at the University of YVirginia,
lor c:n..am!'llrc_ .,hr:pnir'lng_ pver the inad-
equacy of commercally available
emergency telephone standards, e
soried to thetr own déril.gﬁ which was
built in the university shops at consid
erable savings.

The Campus After Dark

At night, when darkness envelops
thi |.mi1.'l|,'r'_=.1|::.' gn:n:lndﬁ. a different
campus reveals itself along its lighted
pathways, below illuminated windows
of dormitories and research labs, and
around spotlighted towers and build-
iI'Iﬁ facadies. Atber women sthadents en-
teresd the universities in greater num-
bers, security lighting increased
dramatically, yet not always in a man-
ner that would enhance the aesthaetic
integrity af tha mglﬂ'lm'u.* CAFRILS.

Lights placed too low, i, less than
eight feet albowe ground level, have
the capacity of blinding the viewer
anch cause the opposite of the intended
effect. Most unshiekded light sources
placed below eve level, though well
intended, merely annoy and irmtate,
inviting students to destroy them

h."iﬁhlfim:' |1Eh I'in!; of 1!I'I:I'n'l."rhi|3.
campuses presents one of the most
1mp-c'-rt.1.n- et umusead i:-lJFl::IrtIJHII:II:'h-
avallable to the campus engineer, Like
a skillful stage dekigner, he or sha
may select from an extensive arsenal
of lighting devices, well designed

Visdars, aficimn e sbicdewts olike use amd enfoy camipues walks. The quality of old marroe wallzaws mioy be substantially irmoved, by
!L'l:i-e'.'l.-r.'_l.: wikh rompartifle pacing maaferial as o Har ”lrl'.".-'rs.'r_ll.'nl_l' Prrys el g CAPHPHES

shreet |.:r|.1]'|~: "'!“""E i'u*d-r:»:mnn walk-
ways, spotlights reflecting from build-
img walls, and up-lighting of major
trees and shrubbery areas to create a
tracery of light, providing not only se-
curity, but also extending the hours of
use andl the wisual integrity of the
I.'iII:II:I."IJH-.

When we realize that university and
college campuses are more than brick
and mortar, or tree-lined alleys and
academic |.]u.1|.'|:r;|n|5|ﬁ, woie will clis-
cover that they towch us al our emo-
tioms, respond to our need for shelter
and satisfy our sense of beauty. If the
caretakers of Amencan campuses are
also sensitive to thelr responsibility as
iuardians of a rich cultural hertage,
they will find satisfaction In knowlng
that through their work they will pre
serve and pass on a national freasure
that will enrich the lives of future gen-
eranons

Whether for an “academical vil-
lage" or a “'multi-university,” Amen
can college campuses will endure as
lomg as they respect their traditions
amd u‘|.1|'|.-u|q_'i Aratotle's defindtion of
the hurman community as a “'place
whiere common people can live a sim-
ple life for a noble end.”
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University Facilities and Equipment:
Inseparable Assets, Potential Liabilities

Exterior ghaell wmearing cony
etion, Cormeld Lnfoersity
Ly School expansion,
March T958

PEDTD OF L ER s T

Tack Hug is APPA's presidieni-elo! and aseis-
WmE Fice chamcellor, physical pland ssnices,
il the Unieersity of Californie fSen Dirgo, Lz
Jolla, Califormia. This arifcle is reprinted with
peritiasion from Hhe Sprimg 1989 issne of
Educational Record, puldished by the Ameei-
con Commcil om Eduomtfon
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The probsems of capital renewal and
replacement, and operation and
maintenance ol our tscilities and ac-
ademic research equipment canniod
e overstated, Capital facilities and
equipment are a foundabion of
higher education teaching and ne-
search. After years of quiet erosion,
this foumdation & -:.:I:-mlg,- n-uml'-lmg
and the vitality of one of our most
valuable natiomal assets (s now se-
verely threatened

his quote by Lawrence Landry
and BEodney Mebane in their -

per “Capital Crisis in Higher
Education,” was published almost a
decade ago, but it would be just as ac-
curate if it were writien today
Much has been offered as advice (o
higher edwcation aboul managing re-

sources effecHvely, The alarm was
sounded by Educational Facdilities Lab-
oratory and the Camegie Commission
in the mid-1970s, The message has
been repeated since then by countless
books, articles, and speeches, and with
good reason.

Many colleges and universities have
developed tools to assess this need of
fectively, and most importantly, many
MO Can FI'I'\'I:I'-'it!I." reliable and verifi
able information to support the call
for serious attention to this problem

The guestions facing campus ad-
muimistrators ooncern not whiether we
have a capital renewal /replacement
problem for facilities and equipment,
but how serious the problem is and
what we are doing sbout it.

Armed with this assessment, plus
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two recently published national sur-
veys on the condition of facilities and
the condition of sdence and engineer-
ing sendemic research equipment, we
can begin to see the cutline of a con-
tinuing trend that started to develop
YEars agn.

Facilities Meeds Assessed

The APPA /NACUBD fCoopers &
Lybrand Hl:udjlr if 'I:al.'i:|:|t'..:llnr|.-du [pub-
lished in January as The Decaying
American Campus: A Ticking Time
Homk] is reinforced by the National
Science Foundation's Surrey of Scien-

1988, which estitmates the cost of bo-
day's FaLl:lll::r' niseds for research Epace

alone to be 53.6 billion. (There are an
estimated 114 million net assignable

tific and EFJEIFIEL'.I'I:I."I,: Bewearch Factlifies:

square feet of research space available
at the nathon’s research performing
universities and colleges,)

Mot only do we have a serious facil-
ity newd, we also have serious prob-
lems developing the equiprnent that is
howesed in and conmected bo our Fagli-
Les.

FACILITIES MANAGER

|

{ Akl The Flr:i:r'
rrn'n'rrly; InsFraciiom
and Research
Facalefies umder con-
strucinog af e
I:.Flrl'wn-:r'r.u ||:|"
Califormia S l'.lul:gn

-I'I'.r]‘r.' Sorips Paer af
the Umipersity of
CialiformaSan Diego,

P00 BY LICSD

Equipment Meeds Assessed

Im 1980, a survey of investigators at
leading research univensities, con:
ducted by the Assoclation of Ammeri-
cn Universites, identifed what
seemied to be an emerging instrumen-
tation crists in academic scienoe and
engineering.'

The AAL study reported numerous
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imstances where scientists and engi
neers felt that, because of inadequate
imstrumentation, they were—or soom
wipuld be—no longer able 1o work al
the frontiers of research in their ne-
spechive fields. In recognition of this,
the House Commitier on Scienoe and
Technology recommended that the
Matonal Scence Foundation “conduct
imventories of, and analyses of the
nesds for, saentific instrumentation, ™

The resulting legislaton, when en-
acted and signl:d ey lawe, directed the
foundation 1o

develop indices, correlates, or other

suiiahle measures or irddicators of

thie slatus of scienlilie InsmImenta

flon in the United States and of the

currend Al Flrn?l_lﬂlll‘l nrd [or scien

tific and technological instrumenta-

o

The results of this effort are
documenied in what has become
known as the 1982-83 “baseline™ sur-
ey

The survey PrOgram was de‘iiﬂﬂdd
to identify national trends in these
major citegories—quantiy, age, cost,
condition, and for perceived adequacy
of academic research equipment in se-
lected sctence fengineering belds, In
198K the Mational Science Foundation
published another report presenting
information on each of these four ma-
jor categories to compare o thae base
line study, This kind of survey now
will be performed every fwo years

What's Changed?

Little change was found in depart-
mient heads” evaluations of the general
acdequacy of their research equipment
in spite of some significant quantita-
tive increases and some qualitative
improvemnents seen from the baseline
study, Across all of the science and
engineering fields surveyed, 35 per
cent of the depariment heads reported
that the research equipment available
to their faculty is generally “insuffi-
cient” to enable them o ]:lllr!-illi' their
mdjor reseanch interests. This was es-
sentially the same as staternents made
during the haseline survey from 1952
83 (36 percent)

Although instrumentation stocks
have increased since the baseline
study of 1982-83, there is an ever-

W ||j(;n'|r|-l.; gap betwern thae |1|_1:|i]'lm|~1'|r
needed to keep up with technological

adwvances and the equipment available,

The value of science /engineering
academic research |:"|.]IJi.FII.'I1I.‘I'I|: 1 use I8
esfimated at more than 52 billion, Al
though the total instrumentation stock
and investment increased, so did the

a0 e Ube RS TY O LR

FraliTd) A e OFF R P AT

malnlenance oosts reguirements. Erl:.;_l-
n1'|.-1'i1'||g dl.*p.u—.mn‘ms_ J'l.'ITI‘ii.'II|..'.|I'|:I.'. e
ported substantial rsing rates of main-
tenance costs. The engineening
department heads more than any
other indicated no perceived improwve-
mienk in the overall adequacy of avail-
able research equipment or support
resources. Thire is little question bt
that we swill have increasing difficul-
tHies in mninlnin'rng current stock of ba
sic research equipment in good oendi-
tom and that the cost of replacing
equipment In many fields will oul-
pace available funds

I TUES, 'I"1n.:|m-|ng and Manaﬁing
University Besearch Equipment™ was
published by membiers of three assoo
ations; Assoctation of Amercan Uni-
versibes, Mattonal Associabion of State
Universities and Land-Grant Colleges
(NASULGE), and Councll an Govern-
miental Relations (CCGRE), This publi
cation tedls it all. The I.In'-'l"|-r-|1'|.‘\. ideniti-
fird ame real and the actions
recommended require a partnership
between the federal government, the
states, business and Industry, and the
universities, This '|'lu|.'\-||r.'|1:||1n wWils in
fluenced by more than 500 schentisks,




[ A bpeie) '*-Irr;a-rll., e joF corsfruchion project
al the Wnfersity of Lileh

(Left) A Fiodacin n."gﬁr'rllr|'.'-|r.;.l||.l|'u- s die-
stolled in 1988 when Baplor Ulniversity
sunitched fo cogemeration

umiversity administrators, govern-
mental officials, and industry leaders
who provided valuable insights into
the r|.-:|'|11,l of this E=ue, s 'r~|,=\.e||:|;|ngl is
highly recommended for all who have
an interest in Anancing and managing
university research equipment.

How Are We Doing?
Compared to What?

The major question of how we ane
dsing has many different answers
How the guestion is asked and o
whom the |.'|u|.-.|'i|.m. 15 addressed has a
great deal to do with what is con-
cluded.

Surveys can be oo general and do
st |:|.-|.'L|:-~.-:-..'|r||', #ive a frue epresenta
tiom of actual conditions at a specific
institution, Almaost every instihution
has, om paper. a svstem o deal with
equipment replacerment; but in fact,
nane appears to have a comprehen-

sive program bo address the many dif-
ferent components of the eguipment
185LIE

The fund sotsrce, the specific frold of
imgquiry, the type of institution, the lo-
cation, the age, politics, and tradition
are all factors that ':rnpam; the manage-
ment of academic research equipment
Howewver, the condition of the facilities
and the support infrastructure has an
'irni:lun:'l of magmnim force

The Problem

To obtain a clear pactiire of total
needs, we must examine the differ-
ETCER 0 mshtutsons. A |'||I:I'tl.1'IJ;|IIT LIk~
versity is “context bound,” and the
contexis vary Ert-..ﬂn. AITHINE, mnstbia-
tions.* There may be no single best
'|"|'-I:I.' LT TILE !hI.I'IEIII" i'lll'h'ﬁlhll' strate E'Il' rI.IE
everyone to follow. The condition and
|.~q1:|i'|'lm|.-n1 needs should be evaluated
writhin the possibilities and the limita-
tioms of the mstitution, How hig thie
total need mav be, no one knows.

Iﬂl'm.-int1 the 1900k thi= ex Pl nskn and
growth of many of our unlversities
wias the Erciatest :u'i'nglr factor that
gave a boost to the replacement of in-
structomal Sreseanch |.'q.'|1,:|ipn'|c_'r|1 As
part of a capital improvement pro-
gram. nirw equipment was installed m
new bulldings. The slowdown of
grivwth that followed created declining
budgets and fewer capital projects.
Consequently, less money was avail-
able for equiprment repair and replace-
ment. Especially hard hit were the
|.'-c||.1i Flm-r'n1-i1'|l:|.-1'|m= SERETHCES,

Today, expansion and growth is oc-
curring at many of our dniversities
The excitement of the new can easily
overshadow the 1'xix:5ng_ Fﬂ'lll'!-:ll.'l'l'l. bt
many campus administrators have
had to temper this excitement with the
reality that a substantial backlog of fa-
|.'i.|i|::..' and equiprent needs exisis

The problem created for us today
WS I:rmughr Aot |.'I'1. seveTil factors

I. Universities already have large
L]qunrililw oo olbesgalete c_'i]l.lipmq'nl and
functionally inadequate space on
hamd

2. Annually, large quantities of
I.'-C!I:Iirlml\.‘l'll and SpacE are added & this
“obsolescenl’” inventory,

Y. Progeram changes and incneased
vilume of research place new de-
mands on msirhuksons that can -.:-11|.:.' bi=
met with spedalized equipment and
!'il'.'ﬂl.'l.'.

4. Inflationary cost increases alone
SOoount ror -aEmElr.'..m.I arcsion af the
available equipment and fadlity dal
lars,

DON'T SPEND
HOURS WITH
HEAVY ROTO
TURNING CABLES
\WHEN THE
MUSTANG UNITS
JETTER CAN
HAVE YOUR
DRAIN CLEANED
IN MINUTES. . .
EVEN SECONDS

Simple To Operate.
Superior To All Other
ﬂ‘ﬂra-m Cfeaners

AR ey

Mustang Units {}mpm Inc.

1. Mes Pt

1 (800) 624- 5934
1(319) 285-7022
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An example: The high cost of to-
I.'.Li]-'r'! astronomical research facilities 18
underscored by a comparison of the
estimated replacement cost to the orig-
inal cost of the 300-foot radio-tele-
scope, Build in 1962 at a cost of
$R50,000, its replacement will cost
$50 million,

3. A most significant problem can
b traced fo tec ﬂnlusic.al dr\.‘qlup-
ments. A few years ago, 8 chemistry
research group possessing a five
megahertz nuclear magnetic resonator
that may have cost up to $500,000
was on the cutting edge of its feld,
Within too short a time, the higher

Send for our free
"book of knowledge"

Recreonics’ Buyers
Couide and Crperations
Handbook, The finest
authority on swimming

RECREONICS

Eguipment & sysiees for

s s and iguelas Fecnal

poa dhesign, operation

[ and management
There's over 130 pages of
facts, data and the Eatest
in swimming pool,
adquatic and recreational
esjuipmient. Everything
from aubomatic poaol
comdrols b caps, Wghm
and whisthes,

To receve your 1989
“hiwsk af knowledae” and
information abouf a
revalutionary produc
called Delifol call

Toll-Free.
Mational:  B-425-3254
Indiama:  BOH-PG2- 464

The Liniversity of Texas Baloores Research
Center during construction fm late T987.

resonance of more powerful magnetics
was required to maintain that position,
but the cost of the replacement equip-
ment was now §3 million, and there is
nothing functionally wreng with the
original piece of equipment—it's just
outinoded!

6, Another indirect impact of rap-
idly increasing technology relates 1o
howsing of equipment. Research wsing
lasers and electron microscopes NECes-
gitates that equipment be placed on
isolation tables for a vibration free
enviranment, If existing space must be
retrofitted for this, the expense must
be added to the cost of acquiring the
equipment. And as the range of lasers
expands, larger and larger tables de-
manding more and maore space st
be dedicated,

Too often the space svailable to re-
cefve mew science and enginesring
programs and their concomitant
equipment was never designed to ac-
commaadate the high ETETRY néquine-
ments of the newer technology. Build-
ing air handling systems are
ina te and cannot be easily wp-
graded, Campus central utility sys-
tems are reaching capacity and cannot
provide sufficient cooling for new
space without major capital invest-
mients, Too frequently, a solution is to
add on-site cooling, expense to be
borme by the research, and by the in-
stitution as utility costs climb rapadly,

7. Funding has not kept pace with
the need for equipment replacement.

Surveys and studies represent a no-
ble attempt fo get a hold of a growing
problem. However, if the growth of
the Frvl.'l'hl.em B godng o be slowed and
held at a manageable level, coopera-
Hon and action s needed now

A Marathon, Mot a Sprint

The problem is larger than any in-
stitution can tackle individually and
the solution = long-term, This is not
just & facilities or equipment issue; it i
am isswe for all of higher education,

Mat an Exclusive Domain

Taken individually, the facility dol-
lar needs and the equipment dodlar
needs are each staggering. Coupled,
the eves glaze over. We cannot realisti-
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cally or effectively separate the two
and achiewve a quality program, A Lol
of things can happen along the way of
managitig the research effort that
thirust the physical plant manager into
the heart of the research equipment is-
S5ue.

Common Ground

Research work s different from
many other types of work, but is
much like managing a project, The
planning, directing, and organizing of
the activity for a defined period of
time, to produce a single specified
product or result, on a specific date in
the future is what distinguishes this
type of work

[t is this finite period of ime and
the importance that is placed on
achieving a planned result on or be-
fore a predetermined date that makes
a difference. Physical plant adminis
trators understand this, In terruphons
of any kind effectively stop the assem-
I ||.- lime &nd are very |.|.|~\.I:|'I afd the
source of money needed 1o replace
what has been lost 15, more atten than
not, identified. The physical plant de-
partrment doesn't have i, the research
department doesn'l have L the grant

FALTLITIES MANAGER

a

5

ar comtract can't support 11, and the in-
surance doesn't cover it. YWe have lost
# \'.III!.II"IE' rI;I‘fLI"Ih.lI TN Irce JI'II.I hawve
added to our problem

There is not a |r|-5|Ir|e||_'- % 4 ||1'-i1.'|'rr.'|r'.'
in the country that does not '|'.|r|.ru...1|'|
display its research efforts and adver
se aks l‘l‘11t'r1t‘h 1] ||1|.‘ LRITTAITILL I'II.|:| tl'l.‘l'
state and the nation—virtually all of
humankind. The research work al-
ready being done, the “work in
progress.” and the resources available
o apply toward being the “first”™ is
boasted regulardy in state and regional
economic reports, The facts support-
ing stabements of research activity and
availability are accepted and expected
as normal “taking care of business.”

Growing Needs and
Declining Assistance

Chedees inclodie:

A, A comerstone of this issue could
be a car=ful statement of what the na-
tional interest in academic research is.

B. A realization of deferred mamte-
nance of (aclites and equipment is
Mo O !'lruh-u.-rr‘ buag ATy |'ln::n'h|: %,

C. The economic, fiscal, political,
andd teschmical consiraints over the next
several vears are going to be espe-

cially severe. The great challenge & to
milke government, mstitetional, and
I.ll.'l'\'h'n.lll.' }u!’llL:l.lttll.h'l tl'l.ll} I?'Ht'l.ti.'r'\ll.'.

. It is unwise o assume that the
government's ..1]'l|l|'|1.' o l'lt‘lFI is only a
matter of money and poditical will
|p|.:-'||.-r:.:| !I‘n::-g;r'lm ma i amed Organiza-
tional know-how at our unlversities
are 3 most critical 'ingf}dien-.

E. Leadership, in addressing this
nesd masans 'hm'in_g e wisdom to rec-
ognize this evolving problem and to
provide an effective response before it
15 forced onto our agenda in the clear
Form of a crisis

References

1. A=zociation of American Limiver-
sltbes. The Scientific Instrumendation
Needs of Research Unroersities, Repon
to NSF. 1980,

2. Houese of Representatives Repost
Mo, B6-61 (1979, pe. 30,

3. An Act to Authorize Appropria
thons For Activitses for the National
Scence Foundation for Fiscal Year
1980, and for other purposes, Public
law B6-44

4. Leaders for @ MNew Era, Madeleme
Cireen. [ |

— —

covilact:

Retrofit
Underground
Pipelines

® Energy Savings
® Protects Against Corrosion

Gilsulate 500 ;

pofential, tachrical delals and design assisiance

AMERICAN THERMAL PRODUCTS, INC.
A0 S0 1PTE, BONITA SPRINGS, FL 13059 (B0 4333861




s ] SPRING 1989 FACTLITIES MANAGER

by Joseph R. Schuh

Underground Storage Tanks:

The New National Rules

tal Protection Agency (EFA)
published its final mules for un Fiberglass (FRP)

derground storage tanks. This article 10%
outlines those mubes and what you
should know about underground stor-
age fanks

The problem of leaking under-
around storage tanks has received in-
|:'r|'-.,:'\.'i1'|_r; attenmbion in recent years, Ke-
tail gas stations come bo mind first
when we think of underground tanks
But they only represent about 50 per-
oent of [t'rn:rilrurn st tanks
Transportation feets of all kinds have
tanks=—school districts, L'i.'!l“-l"El.""\- and
universites, Laxh COMpPanies, car renital
agencies, and texdile rental companioes
Often these tanks are not the best in-
stalled or maintained

L.-nl'l.:-'rlu:'ldfl:-[\-_. |'|l.!1'.:¢ of thiess -
derground storage systems are mace
of bare steel or covered only with tar
or lead paint, inadequate to protect {esnimanes)
them from comasion for long. In-
stalled in the boom years of the 19505
and 1968 or perhaps during the oil
crisis of the 1970s, many are now old, CHART Il TW' Four-Tank Station
corrocded, and prone to leak,

Congress banned unprotected stee]
| tanks and '|'li]1i:1.!'; in "..l.::.' 1 RS fior Vent pips

most uses, Today, improved non-cor-
'r|,1:'|‘.-n§: syEhmE are 1'41'|l.|i:ﬂ|'d These in Tank meck ﬁ l
. \‘ @ .
\@/,

clude tanks made of fiberglass rein-
foroed pl;n:rir. also called FRF. FEF
;

Larmesion
pratected aeel
b 1

L.;:'\.r Septembser, the Environmen EH#HT I Tﬂ:ﬂﬂ'ﬁ l:lf THHHS

Lined ianks
|

dioes nol corrode

Seeel tanks can still be used of ||1I.":.'
are protected from cosrosion. Another
option is a composite tanik, a tank ¢lad
with thick layer of fiberglass rein
forced plastic that effectively protects
1t Froemn corrosion

. Ling lizak
detedties

Tosepfy Soloel 15 mamaeer of lextife corinol
enpirormendal saues, amd sérvice Fdistribn-
fine for the Textile Rental Sermices Associo-
tiom, Hadlasdale, Florife. This article @ re-
primled with permission from e omaary
18 rsaue off lenctide Rental, pablished fy
TREA. Mnétrabions drd odher maderiils fur
misfed courtesy of the £PA Product I_||.-|+'H_'|ll-\.l_'rl-|
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Congress excluded the majpority of
buried tank= when it excluded heating
odl tanks, smaller farm tanks. and pro-
cess fanks. The EPA has also excluded

a large number of vessels vou
wouldn't normally think of as under-
g'ruund tanks, au.:h A% h:|.-|:|:r..|.1.1l.11; kifs
tanks, because they do not pose
threats to groundwater the way nor-
il tanks do.

The EPA also is deferning regulation
on a small segment of tanks that re-
quire different technologies. The EPA
estimates there are about two million
tanks covered by the new mules, with
most used for storing motor fuels and
other petroleum products.

Looking at the types of regulated
tanks now in use we see that the vast
majority—almost B0 percent—are un-
profected bare steel, 5 percent are pro-
tected steel tanks (they have some
form of corrosion protection), and just

CHART Il Suction Piping

over 1l percent are FRF or Aberglass
tanks. The remaining percentages ane
composite tanks and lined tanks—
tanks with an interior plastic lining,
Giiven the EPA's sstimate of two mil-
lion regulated storage systems in use,
that misans a whnpptng 1. 503,000
plus are bare steel and prone io leak.
Most leaks occur in the piping to
amd from the tank—especially at con-
nections. All those elbows are poten-
tial leak points, Tank fiitings are the
next most lkely source of leaks, espe-
cially fittings at the top of tank and
delivery trucks. If the tank is over-
filled, any loose fittings at the top of
thie tank will leak. {This is often the
reason tanks fail tightness tests.)
Spills can ocour if a tank is over-
filled or if the drliurr'_i.' driver !-P'i"l a1
product left in the hoses {which can
be twenty gallons or more). Virtually
all sites more than ten vears old show

evidence of accumulated spills and
owerfills when the tanks are removed.

To protect human health and the
environment, the goals of the National
Underground Storage Tank Program
are te prevent leaks and spills in the
Future by using improved technologhes
to find leaks quickly when they do oc-
cur by using leak detectors, to see that
leaks and spills are cleaned up, and 1o
make sure owners pay for deanups
and any other damages if they have a
leak. Finally, the EPA is committed to
building state programs so citizens and
tank owners have an authority to oon-
tact when problems arise,

New Nationwide Requirements
for Petroleam Systems

Fovr e Pcln;ﬂrum tanks and pip-
ing. the EPA s allowing single-walled
systema but they must have:

* COTrOsion profection,

Commaon
chieck valve an ank

Saler
check vabve near
dispeser
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¢ pverfill and splll prevention de-
vices, and

¢ leak detection for both tanks and
piping

The new rules require a device that
automatically shuts off or alerts the
operator before the tank {5 overfilled.
This will prevent leaks from the fit-
tings on the wop of the tanks, Theoret-
ically, this should also prevent most
spills from the delivery hoses because
there will be space left in the tank to
drain the hoses, However, wa're ot
dealing with theory, but with people—
and people make mistakes—so a form
of spill contrel or catchment is also re-
quired.

Pressure and Suction Systems

The new rules emphasize piping
feak detection. As we noted carlier, pip-
ing is the biggest culprit in leaks. Pres-
sure in a pipe can push a Int of prod-
uct out of even a tiny hole. A typical
lini-leak detector for pressure piping
restricts the flow of product if there is
a loss of pressune—usually cansed by
a leak in the line. All pressure systems
will need some form of continuous
leak detectbon. (See Chart 1)

Lel's talk about suction piping and
pumps to see why the rules for these

systems differ. The suction pumgp, lo-
cabed nn']iarlﬂ‘ll: to the di.'A'Pt'ﬂl:{'T_ ercks
the product up through the lines just
like a person sucking lemonade up a
straw, The product is held in the lnes
between uses, o if there is a hole in
the line, the product will drip out, but
at least it's not being forced out as in
PrEssuUTe SYSerms,

With saction piping, the sysiem
malfunctions when it leaks—it's just
like sipping lemonade when your
straw has & crack in L

The environmentally safer tyvpe of
suction used commonly in Europe has
somie advantages. A single-check
valve is put near the dispenser, If there
is a hobe in the line, the suction pres-
sure (s broken, and the product flows
back into the tank. Only a small
amaount can leak ko the environ-
it

But the suction system used maost
commuonly in America has a check
valve right above the tank, which
stops the product from Aowing back
into the tank. So, whatever fuel 1% in
the line will leak to the crack or hale,

The bad news i= that i warmer cli-
mates the safer systems tend to mal-
function when used with vedatibe
products such as gasaline, So, it may

CHART IV Leak Detection Alternatives

FACTLITIES MAMAGER

net be o realistic option for some uses
in shuthern states. The good news is
that either type of suction svstem is
better [or the environment than a
PRESSLTE SySkerm,

Monitoring Technigues
and Kequirements

How does this affect you?

Because of these differences, pres-
sure systems need a conbinuows line-
leak detector with astomatic alarms or
shutoffs, With pressure systema you
will alse have to test the lines at least
onee a vear and do monthly monitor-
ing lor leaks,

The commom Amierican svstem
must have a line test every three years
as a minimum—or you can use a leak
detection technique monthly, For the
safir Eype sucthon (with -::Inlj.' e
check valve located by the dispenser)
no special leak detection is required;
voul just have (o be able o inspect the
chieck valve.

For neéw tanks the requirement is to
have monthly monitoring by the fime
the fank is ten years old. That is when
the tank is most |'|l|:t-13' ko start ]rqi:ing,
Imitially, any old fashioned monitoring
test is okay (sticking the tank daily
and caloulating any losses monthly)

Wapaor
Monmor

Inderaicial
b

v Wanet 1ahle

Rarriir
with mamieoe

h-lru1||nn|1p,
wrll

1
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and testing your tank within five

years. Within ten years, you will need CHARTV Costs for Improving Existing Tank Systems
o install leak detection that is moni-

tored at beast monthly,
4 (Cosh ranges for @ pyplcal gasoling

Lesk Detection Alternatives station with three 50048 gallon denks)
Leak dietection alternatives can be
any of the following: O Leak detection 2000 1o &8, 000
= sqiffers for vapor detection,
# groundwater monitoring wells,

« tank fightness test, and O 5pill and cverdill remali £3.000 1 $E000
# continwous in-tank monlbors (see

Chart IV, O Carmosion protecisnn reerodfin OO0 1o £330 D
If you have double-walled tanks or

install a barrier under your tank, you O Imtersor coating of the manks S 1,000 1o £1 5000

can use [nterstittal monitors between
the walls or between the tank and bar-
rier, The choice depends on many Fac-
tors such as the soil type and depth of
ursdweater at the site, as well as
i el e lovel of security desired. CHART VI Leak Detection
How miuch will these new males cost
you? Typically, gas stations now in-

stalling three new 1000-gallon tanks Manitoring results

incur about $4, 60 more under the

new national rules than under the exe C—""-‘H‘"'-L Double
isting Interim Prohibiton (the Con- Ununsual conditions| oo
gressional ban en bare steel system). O

That's about a 5 percent increase.

While this is not an insignificant ex-
pense, especially for smaller busi-
nesses, the EPA believes that in the
long rum it's worth it This cost (s
based on using corfirwous monitons

on the tanks, pact “-I:I!H:'I'l

Another requiremen for nesw tanks O‘-\__*
is that the owner must get a certified Test Check
installer to werify that the systern was syl > wite
installed properly, O--"’"J

Installers have several ways o ver-
ify proper installation. The system can
be Inspected elther by a registered
professienal engineer, by the imple-
menting tank agency, by showing that
you followed the manufacturer’s in- CHART VIl Corrective Action [m.d m:.
stallation checklist, or by using an-
other method allowed by the imple-
menting agency. This iz a job that
requires many skills and knowledge of
recommended industry practices,

Remember, piping is the part most
likely to cause leak problems. Before
you hire the low bidder for a new in-
stallation, ask yourself what comers
are being cut. Since the installed sys-
bem is the owner's responsibility, it
Fa*lf-s to have the job done dght! If yvou

ail & imstall proper corrosion-pro-
bected systems, you are subject to fed-
eral fines of up e $10,000 per day,

Ay Bay arwl vapue
Wik
C brsnap hes
Fle-T5

Proper Installation Orptions

O Installer certified — oo
* by tank and piping manufacturers

| * by tank agency
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CHART Vill Petroleum Cleanup Costs*

Ll Assessing problem aned contralling
imimediane hazards

L] Remon Jid and ||.I-|,'||'ﬁ||lg_ Sl
soil, imvestiganing sise

| Recovering Noaging produc

.
Ll Cleaning ground water

* Egtimmargd qwmphanw roms

[ Installation inspected

] I_'I:,.' pn;:-'lﬁl,'il;rn.'l] |~ngin|=t-'r

# by tank agency
O Manufacturer's checklist domne
1 Other method allowed by tank
agency

Existing Petrolenm Tank Systems
O Begin leak detection

® for all systems within one to five
years

b PR

BT BN

£75,000 0 5225000

—
1M I

‘-'—"f-rr..:.l.i"_'

= pxcepd pressurized piping within
Ean 1,-'1-'.1.r'-:
O Replace or upgrade within ten vears

Existing Petrolesm Tanks

An opérator ahiould !'.l-e'gin leak de
tection on all tank and piping systems
withim one o fve YEaAs But pressur
lzed piping. because of s greater
thr=at to the environment, needs de
tectors within two WEArS,

All alder systems should be e
placed or upgraded within ten years,
Hiqrer's what = 'r|-c|'.|.iw|1 first s the
leak detection phase-in, then the up-
Erading requirements

Il womsr tank B8 over twenty-five
years old, you'll need to begin leak
detection in 19849 or n-|:||_||.'r ar up-
grade your system. (All this is based
on the age of the tank as of December
1958.) By 1993 all systerns must have
leak detecibon. The EPA has materials
that show this phase-in schedule and
|.~:I-:p|.1.i:|-. the aptidns for beak detection

For the encrmous numbser of unpro-
tecied steel tanks, the key upgrading
need is bo prevent structural faflure
from comresion. Adding corrosion pro
bection is one way to do this, For pip-
img, you would typically add anodes,
E'\ﬁr t.:l11k|‘| Youk l:'\i:lul.d "I.dlj J.I'II.h:I.t""i L -LF'
ply an electric current on the tank.

]Jd."'il:.-'J'lITlH COrmosEio PE(JH"I."CI'EJI'I \:. 8-
tems requires an expert. Cormosion
protection sysiems nised o be checked
to ensure they're working right—kesp
recorcds af yiur chiecks!

Another upgrading option for pro-
becting the structure of tanks is interior
lining. This is a temporary upgrade—

* Reduce System Downtime
* Minimize Repair Costs

* Eliminate Unnecessary Excavation
* Prioritize Maintenance Schedule

NO MORE HIDE AND SEEK
FOR BURIED PIPING LEAKS

» Accurately Locate Pipe Leaks
PS5 Piping Specialists accwately Iﬂuﬂ i
g.
electronic mapping and coating distontinusty technologies. And certified
lechnicinns, Contact us tasday lof sdditionsl slormation on Gl our Svsilabie
services, including prevenlive mainlesance programs.

buried thermal disteibution

A

L

P B

') SERVICES

locaie and evaluade (eais in
g infrared, sonic, tracer ?ﬂ

rnies
Iefdngy. Ing

PR, Bax 498051
Breckmilie, Ohio 44141-8051
1-805-I4TERGY
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it b.as-i-n!l:.r renews the tank for ten
years., This reguires an intemal inspec-
tion after ten years, then every five
!r"t'ﬂ:T!'i.

Another option is o add both cor-
rosion protection and interior lining:
thiz really safeguards the tank. If vou
do both, you don’t need to do any in-
ternal inspections and will not need to
add leak detection to the tank for ten
years! It's like having a new tank.

Another upgrade need is spill and
overfill devices. Ower ten vears all sy=
bems must be upgraded, replaced, or
closed. Unlike leak detection, there is
ne set schedule for upgrading—as
lomg as vou do it within ten years.
Dtherwise, you'll face the prospect of
fines up to S10,000 per day,

Chart ¥V shows some estimated
costs for impreving a typical existing
gas station with three 5 (00-gallon
tanks. Leak detection costs run from
52,000 tor 8,000, Adding spill and
overfill devices costs $3,000 to $ 8,000,
'er;ml’i.i'ﬁng cathosdic protection costs
55000t $10,000. Lining a tank’s in-
terior costs $ 10,000 to 15,004,

All of this is not cheap, but it's a lof
liess expensive than dealing with a
leak. It's also less than a completely
mew three-tank system; that would
run aboul S80,000. (Older stations
tend to have smaller tarks, so our ret-
rofit costs are based on 5,000-gallon
tanks. However, we noted with new
systerns mostly 10,000-gallon tanks
are being installed.) Note: the lower
leak detection cost 18 based on ome seq
of tank tightmess tests and daily inven
tory, the higher end is for continuous
in-tank monitors,

Record Keeping

Federal law requires owners or op-
erators o keep records so that an in-
spector can be shown that you have
done what is necessary to comply
with the law,

What will an inspector want to see?
Warranties from any lining or other
upErades, comosion protection test me-
sufts, your leak menitoring data, and
other similar data. You want to keep
most of this anyway, if only for liabil-
ity profection,

Carrective Action

(See Charts V1 and VIL)

In the "ilrnprnvnd world of tomormonw
when everyone has leak detection,
ot likely vou won't be looking at
black ooze. Instead, you'll et some
warmning from your monitoring devices
or you'll notice something wrong

CHART IX Reporting Procedures

L

when pumping vour stored fuid that
indicates a leak, If that is the case,
double check your equipment before
reporting a leak; it could be a false
alarm, a bad sensor, or faulty pump.
If you do see poze, sheen on nearby
surface water, or some other sign of a
leak, report it to a local or state tank
agency. The next step is usually to test
the systern to pinpoint the leak's
source and then o check the site for
contamination, If vou have a spill. the

first step is o contain and clean it up
[f the spill is twenty-five gallons or
miore, report it o vour local agency.,

For all confirmed leaks the proce-
dures are first to stop the leak and
nikify the a iate a , The
secomd ntrp]:;ﬁp;]hiw ;.:;Ehs;e and
vapor hazards and clean up any
uncontained material

Motice that in this process you start
cleanup actions immediately, This
helps everyone, becawse the pollution

S,
—_
-—-_
_.--__
- .

“i—

MIDLAND
===-  ENGINEERING

1988 Roofing Contractor
of the Year Award Winner

Inatitutlan's roafing sysiem

fulure yaars

OURG6Tth YEAROF SERVING THE ROOFING NEEDS
OF THE FACILITIES MANAGEMENT PROFESSION

Betong your instfiluticn Invesis 8 conslderable sum of money In @
potentially unnecessany reot replaceament or an incormect repalr, your
inafitullon may greatly benefll by &n In daplh evaluaton of your

A good roof managament program can reduce a substantial number of
dallars trom your instifution's faciities managamen! budgat it

For a free brochure explaining our comprehensive roof management
program, please send your request on your letberhead 1o

WILLIAM R. STEINMETZ, JR., Corporale Senvices Manager
MIDLAND ENGINEERING COMPANY, INC.
52368 U5 33 North, PO Box 1019, South Bend, Indiana 46624
(218 2r2-0200
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wom 't stamd still while you'me waiting
for approval 1o act.

This may be all you will have to do.
However, vour regulatory agency may
ask you to assemble information on
the amount of the release and how far
it may have spread, what nearby
wells might be affected, and so forth.
Again, this may be all that's required,

If the agency sees a need for further
cleanup it will set a cleanup goal.
Moving to the next step, you must
submmit a p]:m to mieet the r|r:|:nur.|
goals, The agency reviews the plan.
There may be need for public notice
or & meeting. Assuming you have
hired a good cleanup contractor, you
get approval and do the deanup.

This is a simplified sketch of a diffi-
cult and usually costly set of opera-
tions. Bemoval of confamimants is ex-
pensivie and may be subject to local
and state environmental controds, For
example, spreading saturated soils on
the land to let the fumes evaporate
may violate local abr pollution reles,

How Much Does All This Cost?
Croundwater cleanups can rumn sev
eral hundred dollars or more, but each
site is unique. The EPA has had clean

FACIL ['I'H-"-': MANAGER

up costs in the millions. Costs like
these make improved systems and
continuous monitors look like very
good inwvestments. (See Chart Y1IL)

Closures

SomiE ].'Ill:‘ﬂ]'.llf are ewven thin k.'ing
about getting out of the tank game.
This leads to the subject of tank clo-

sures. There are two types of closures!

termporary and permanent,

You can temporanly close an older,
unpﬂ:ll.-l‘.ﬂﬂ.‘l system for unl}' three to
bwelve months. (After twelve months
you will have fo decide if you are go-
ing o returmn it o service or perma-
nrnll].' ¢l i) Al Bines, pumps, and
other eguipment must be capped and
secured [except vent lines). If the
product ks left in the tank. leak detec-
Hom st be :'-::rnl:l.nued

For a mew or corrosion-protected
system, there is no time limit on tem-
porary closure, Again you cap it off,
and continue operation and mainte-

nance of corroskon protection and leak

detechion,

For permanent closure the system
miust be emptied of all fwid and
cleaned. It must be remowved from the
ground or filled with an inert solid

(sand, concnete, or foam,) You will
need to do a site assessment to see §f

thee excavabon area is contaminated, IF |

50, you must clean the site. Closing
tanks that have held volatile products
like pasoline is a dangerous business
and ahould be dome by experienced
professionals,

Temporary Tank Closure

Existing funprotected USTs (3-12
mantha);

O MMaintain leak detection

Mew /protected LUISTs (3 months-
unfinuited):

[ Baintain corroseon protection
O Maintain leak detection

Permanent Tank Closure

O Empty product

0 Clean tanks

O Remove from ground or fill with
inert solid

[ Dho site assessment

Would Your Campas Utility System
Get a Passing Grade?

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

« System Analysis

» Energy Optimization
« Facility Planning

= Central Plant Design
« Distribution Design

» Cogeneration

For more iInformation contact
Dean Goeking at Sega Inc.,
P.O. Box 23366,

Stanley, Kansas 66223
913-581-2881

« Steam
« Electrical Power

« Chilled Water
HVAC
* Fluidized-Bed Boilers

Reporting Requirements

A few wornds about reporting re-
quirements, There are fwo aocasions
when you need o report 0 vour
tank authority, The first is when you
install a new system—thers is & noti-
fication form to Gl out telling the
agency what type and size of tank
your have, what product, and how
you are certifying s proper installa-
tion. Then, depending on  your
state’s rules and if all goes well, the
second oocasion i when you decide
to report & tank cosure. If, however,
you have a suspected leak, or worse,
have to take corrective action, you
will have to report on your plans and
progress to the tank authority.

Conclusion

To review the new national rules
for petroleum, the key poinks are:

* new  systems need  corrosion
protection, leak detection, and both
spill and overfill devices;

o eyigting systemns must include
phase-in leak detection within five
years and be upgraded or replaced
within ben years; and

® leaks need to be reported and
cleaned wp.

| urge all readers of this article o
immediately begin  implementing
these procedures through focal and
state agencies. The Hability for ignor-
ing these new regulations could be
exutremely ocostly ||
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The Maintenance Planning
and Control System for the 1990s

N

John Rectenwald
gineering Su tendent
ican Noril Campany, Inc

A

“American Noril, part of a leading world-
wide manufacturer of activated carbon, is
maintenance-intensive plant. We employ
nearly 60 craftsmen, and our storeroom
stocks nearly 10,000 replacement parts. We
needed a computerized maihtenance sys-
temn that could handle the load. MAPCON I
is as work-intensive as we are.

“Before we invested in MAPCON -, we
took a look at il in action. We were im-
pressed by what we saw in a plant already
aperating on the system.

“MAPCON N is extremely user friendly. II
allows us to use our existing numbering
system and enter dala only once,
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A TICKING TIME BOMB

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

These and other startling findings are included in a new repart, The Decaying
Ameripan Campus: A Tieking Time Bomb. The report provides full analysis and
comparison of data collected in the first comprehensive survey since 1974 of the
eondition of sur 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.

by Sean C, Rush
Coopers & Lybrand

A joint report of
Association of
Physical Plant Administrators
of Universities and Colleges
and
National Association of
College and University
Business Officers
with the assistance of

Coopers & Lybrand

Publizhed by the Association of
Physical Plant Administrafors
aof Universifies and Colleges

YES Send me copiies of The [eeaying Amerioas Campus at $25 each oollepes and universibies ondy) or
$50 wack fall others). Add 8 for shipping and hasdling. My iotal is §
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Leaf Fidk

Laad ]'l| up il Texas Christian Uni-
wersity 15 an exhausting task. The 237-
acre campus has about 2,000
mostly deciduous trees, which make
beaf pickup a requirement two times a
year, spring and fall. The meet trou-
blesome aspect. however, is leaf
pickup around automobiles. TCU has
parking spaces for 5,700 cars, many of
wihich ane r.]rrl:.' e |,!I.I!'il1.*; thie
day. To combat the problem, the
physical plant department modified a
Diahatsu Hijet scooter to allow dean-
||1.g o parklng fob gutters even around
parked cars. The scooter bed was fit-
led with a box 45 inchies i'l.lgh. h
inches long. and 50-1/2 inches wide
that provides almest 12 cubic vards of
leaf storage. The box was constructed
around an angle ron fraome, with LR
ing eves so that the box could be re-
mavied when not needed for leal
pickup. This allows the scooter to be
used for other grounds maintenance,
On the back of the scooter, a Ehl]:.-
Goat TR50D blower was mounted
with a pickup nozzie at the end of an
eight-inch diameter fexible hose, 15
rI:"E'l I.iJI'IH. T‘I-'l-'l.'l f'l.gl'lt':ll'li.'h h'l. I.'IBhr'
inch screoned exhawst openings were
cut in the top of the leal container
bow. One side of the box was hinged
1o allow dumping of the contents
Thanks 1o the department’s innovation
i CAMpLS can femain rt-l.:ri\'rlg.' leaf-
free year round.

Campus Hodel

Construction began last June 9 on
the first commercial hoted situaied on
a west coast public university campus,
The X24-room, full-service Marmott
will be located at California State Uni-
versity /Fullerbon of approximatiedy
three acres. The $20 milkion facility is
expected to open this summer, The
project is a theee-way parmership be-
twesnn CSL (he |.-.|I::|.' of Fullerton, and
Marriott, The confract calls for the ho-
tel o revert b unversity cwnership
after a maximum of 70 vears. The ho-
el wldl hr]p finance about half the
oot of the 56.7 million stadivm amd
sports complex on camipis.

Swimming Mool Repair

The University nI llinods opened its
Intramural-Physical Edocatbon Bualld-
ing im Fall 1971, The 1.I|.'i'li|r:.-' contaimns
one outdoor pool primarily used for

Stephanie Gretchen is sssistani edidor of Fa-
cilities Manager aad sditer of APPA News-
letser
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recreation and one indoor ponl, 50
mirers h'l. 25 F’.:rd'v:_ weed mostly for
imstruction amnd competition. Both
pm'.-l'b: Qs a l‘t‘is_..kﬂ!,' H:I'Flhlhl:ilu'ﬂ‘.t'd waler
circulation system. Water is drculated
to the pood by a spinal underground
distributbon system, enters the pool
bottom I:I'erl.gh d'iHl.I.ﬂ'il.‘Lg inlets, and
leaves the ponl by everflowing the
Eutter Thiz pnu.ﬂ syEheEmm worked hne
until January 1988 when daily
mixkeup had reached &0.000 gallons
per dd:n'_ absouik bwoalve times the winter
aAverage,

The civil engineering section
checked the water meter and water
make-up controls but found no prob-
lemns. When they checked for leakage,
poel water was discovered in a build-
ing underdrainage sump. The next
shep was fo :I|.‘||.'I'I1'I|"|. thoir ek, 1t was
not feasible to dig up the entire 12,400
suare et ot pm.'l-'l stom o identity
the leak. In addition, the pool needed
o reTain in s jor instruchion anad
swim leam use; therefore, i could not
be drained.

Carl '|"|'1.'-|.;L-'|. civil engineer, and
Larry Pridemore, water station fore
man, concluded that the water might
leak out throogh a filber head if the me
1.'|:|'|.'u].1.|:|l.m F'Ll.nl.r.l Was :1|"|.u|: Lll.l.. TEH‘"«
closed thie pool one night and shut off
the recirculation pump. William

Creenwood from the engineering staff,

a registened seuba diver, dove o the
battom of r\-."uJI and imjected small
quantities of dye consecutively around
rach head, Un one head thie -.E:.'lr dis-
appeared immediately; after several
tests he concluded that the beak was
adjacent to this head

The university decided to accept the
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leak until the end of the spring semies-
ter when the pool was drained, The
leak was [ound in almost the exact po
ziticmn E!A!I'l'ﬂiﬂl‘l.‘l_. the pipe was N'Fﬂa.wd
at an elbow, and the pool bottom was
rpp.:lin'd

Safety

A 24-hour phone line links Indiana
Liniversity /Bleomingion's physical
plant department with the office of
personal safety o ensure campus
safety, The physical plant phone line
is always open in order fo encourage
students faculty, and staff to report
mainienance l.'|1' repairs that are
needed, particularly those that affect
safety. When someone reports a prob
lerm, this '|'l|11.'.-\.-u'.1| plant will correct the
problem as soon as possible, Only
emergency work is conducted after
hioasrs.

The physical Facilities: department
(FFLY) at Miami University (LH) OTRa-
nized a safety commitiee last Aprl, to
privmote safety practicuw. |‘|'I:I‘\.'|IJE|'I-:'\-I:II:
the department and safe working con-
ditions for all employess, The commit-
e works with the unbversity safety
committee, the environmental health
and safety office, the PFD training
commitiee, the PFR employes and sa
pPETVISOT adwisory BTOUPS, ard Prnc:-
pal staff members.

The commities mvestigates umsafe
practices and working conditions,
miakes recomrmendations, Improes
communication of safety-related top-
s, pﬂ'l'n.'i.::il.".- liberature and programs
for better safety, and evaluates need
for M ga h_".:.' anui.Pmt-n:.

The following are some of the
|].-|_'|_'|'IEI'I]'I|1=|'ITJ11_'I.'I..|‘= of the committee:
discussed safety devices for new
maintenanoe utility wehicles wsed by
the area matntenance shops: made
recommendation that resulted in tha
welding shop installing rollbars and
seatbells in the vehicles; rerom-
ménchied viald sigms that have baen
placed at strategic points in the Cole
Service Building parking lot; posted
an accident board in the building that
reports the number of days since the
last accident; investigated an accident
and recommended that a memo be
sent to all shop supervisors that ad
vises the use of the “Power-Mate™
when maving heavy equipment up
steps; and sends a monthly
":'|;|||'I;:cl.'_;-r.1.rn amnd = '|.'|.'|_1r'|-:1n;5I o a sl
pervisor safety handbook that pro-
vides l..1'l'|'|::|.' information and instrac

|_ tions on conducting safety meetings. &
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ACCEPTING THE INEVITABLE

The secret o political success s to
foreses what is going 1o happen, then
support b Rt DeGalle

Endorse the inevitable—Millman's
Corollary

olleges and universsties lead the

AatGam 17 II'|I|'\-\.I-|‘|L||'|I.|i: COMmpuEieT

technology to bemaormow’s enreprne-
s amnel employess Dpses. this Apini of
compuier competency and profiberation
carry through to the physical plani® [
shiould; after all, frst-rate causes deserve
first-rabe mésouroes

How are facility managers using com-
puders? Wee talked to foir AFPA memibess,
represEnting institutions of vanous sizes
and geographic locations. Reading beiween
ther lines, the way a manager nses compud
ers revieals as much about the condition of
Ehair campeis as the attitudie of the institu
tion’s administrators
[hs Fosur direciors who r\-.:rlmpu'.ud i

o infonmal sorvey deserod our T Hhank
We were pleased by their cardior
and surprizsd by somie of their answers,

wiml

Ithaca College
Ithaca, Mew Yook
B enrollment
1,70 000 5.F

Tom Brown, physical plant director, i 0
thit eniviakle position of operating a rela-
tively new campus; most butldings are less
than fwenty vears old, As if ihat & not
enough to give us a green ting, Tom, in &
malter-ol-fact one, added, "The adminis
tration has an explicit policy againsg socu-
mudating & deferred malntenance backlog
Iy insist on resclving problems as they
ariwe, when nepairs are leas) ixpensive I
disruptive.” While we all agree with that
sentiment, Tom is ore of the forunate few
10 be able v achiewe the goal

Tom's compuiter systein reflecs e
Freiads anad prCries of his operation. He es-
mmates thetr hardware amd softwarne in-
wesbrmiend il about £ 100,000; the deskiop
hardware primarily comprises Apples.

[Hisy gisa |_||H|i.l-|'b!| O priEleTs forr aword pro
orasing and maintaining pemsonmel records
Two terminale tie ivdo the college's (soon
o b updated) Digatal Equipment ¥M5
main frame

Thie mainframe hlls their bodgeting, ac-
vonting, and recond hﬁ-[-unF_ s, [t also
serves a8 home base for thetr work onder
processing sysbem, Service requests ane en

Heaspdrd Millsan s assistand director of facii-
wips gt Coluembre Limipersity's Limsond
Daherty Genlogical Obserpatory in Palisades,
N York, amd Neves Nuclesr Labordiary I
Iraunghon, Wew York, He & adso & freelomoe
decfemical wrler amd freguent comirebudor do
sl mational compuier meagEzines.
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Data Base

Update

Howard Millman

tered into the system, which then genér-
alies The PGk wirek oirdiees Foe distribu
tion. Tracking the mainbensnoe: service
rguesata ared wiork orders, as well as la h-l'lrlu"
material recaps, are done by the digital
et

Al present, Tom has listle need for com
puber alded design and drafting (CADDY
prosgrams sinoe thebr archisectural and en
girmeering work is suboontracted 1o consul-
tanis

Tiomy was enthussastic when discussing
hils staff achievements and their acceptanoe
of computers. Initially, 1o smootgh (he fram-
gibion froem manual io cnmpuwr'_n*-.t EVE
tems, Tom encouraged hs atatf bo enrodl in
Ithaca’s computer learming programs, That,
in comjunction with attending off-site semd-
nars, hielped the staff make a relatively
pam free transition. When the chanpsover
o e, Ih.r-g.' wirn wirl] pw-p.nni and me-
taimed few doubts about imiplementing the
i (e hm::lng}-

Tom is Ekewise appreciative of the tme
Savings and Increase in ACCNiracy b and his
staff have achieved. His overall assess-
mient? “1 don't think a cost conscious. phys-
izl plant can afford to be without a com:
Pk Nk,

Pepperdine Universily
Malabni, Califomia

L 500 eriro] e

1,000 00 = F

Like Tom at Ithaca, Charlie Roberts’
buafldiigs are fairly new. Most were budll
within the last fifteen yoars, so he oo has
Fitthe in the way of a deberred maintenanoe
problem. Chardie, Pepperdine’s divector of
central plant operabions, uses deskiog com-
puters for streamdining regular office
meid hn"l'|.'I|I'I|E, as wirll as FUTTHE & Codm-
meeroial maimtenance program, CORALC,

COMAC i 8 combination setwane and
(EBRL} hardware package for scheduling
rautine maintensoe. This includes both
planmed maintenance and work orders re-
ceived from the academic commaunily
COAL also tracks time and labor
charges. accruing them to specific tasks

COMAC is manning smoothly and reli
ablly e, biigt b was pol always that way
Charlie categorized the problems they had
a5 the “serice after the sale™ vanety, Ex-
orcisirg the system’'s bugs reguired numes-
s Inru__l. distance calls o COMAC s Florida
otfices. These in tum led 1o spirited disces-
sions and subsequent field visis by

COMA s representatives. Llltimately, ihe
problems were watisfactonly resolved,
Pepperdine’s administration supported
thie purchase of computers for the physical
plant. Chardie estimates his office’s hand-
ware Ssofbware mvestmeni at 875 000
While Charlie's affice stalf quickly ac-
cepbed the new techrobogy, some of the
meechanics were not so enthusiastic. The
additional record keeping required 1o keep
thix systern’s récords current, 25 well a8 the
ineTeasit] & |.'|'u|n-..'|h||;|_|._ canised some of
the maintenance stall 1o chale at the new
aysbem, Most. notes Chaglie, 1If niol all, have
by mow “come around 1o acoept the new
system as both inevitable and effickent.”
Charfie's obviowssly not intimadated by
compater technology. His plans include in-
vestigating other COMAC maodules and
perhaps expanding the system bevond its
present functions, when he is sure the ex
paresion will be part of the sodution and not
add to the Flrn'l':l.tm. Project AT RETaen
and CADD softwane are also provssibril vties,
depending on the level of future need
While the deskiop computers sulfice for
ACCHENTIN G and Wi NS FNAnOT LT |:|1|¥|_ '_|'||_l:|
u=e 4 recently mstalled Johrson Contrals
Y !Iuﬁﬁl}‘rﬂh_lr.l EERE 1D comirol
lighting amd HVALC.
Charlie’s overall assessement! “In our
situation, we have been helped dramab
cally by having commpuiterised sysbems.’

lowa State University
Ames, lowa

23 800k e pod e
12,0000 5 F

i srmounting technology was an
Dlympic event. Bill Whitman, lowa State's
AESOCIAE Ve prm.:l.rm for facilibhes, would
b i b thie pald. According o Bill's neck-
oning, his t.hnp has invesiedd abonat
52,0000 for hardwarme and anothser
£ 1. 200000 for software, These muombers
excluide the Johrson JC-85 they use for en
#rgy management and 1.'||.'|||I:.' comnienl

Bill's group was initially bed ingo the
l,.lr'li'h.-lll"all:l..l-\. mamleams. Aler |our vears
online, their operation required functions
unavailabbe on the mainframe. For in-
stance, the mainirame was oompetent at
number cranching, but il was inadeguate
fior perzonnel record keeping and related
LBl ] A TR Da ks

It was then that Ball installed a Hewlett
Packard mini compubes Thie HF opRTAles
as a fle server. serving a sinty-five-bermi
mal local area metwork (LANL The HP
handles wark orders, job orders, scoount
ing. |"\|-"'r\-||'|ll11i"'|_ hnrdr-nu_ ealnL. profect
managemeent, budgeting, and tforecasting
Im ather words, according o Bl st
about any Function here that can be com
pulerized, is."

Their mow venerable work order system
wiis developed in-house o imterface with
thie university’ s Scominting syshem. Some
of ite extensive fatures inchale tracdking of
work requests, material )/ persorme] alloca-
tione, job cost festimating, and tracking la
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baar hiowsrs A dedlars and material costs by
job. While it has served admerably, there
AP AW SR available thiat offer
more features. Bill thinks it may be time
tor & change. He mtends bo survey some of
the: mirwer maintenanoe packages now
available bo see if they match his needs

The sinty five lerrmamals fulfill a dhoal
function. In additon 10 serving as LAN ber-
minaks, ihey are also siand-alone PCs ca-
pabie of independent processing. The
physical plant’s Hewlest Packard mini in-
terfaces with other HP systemis on campuos
for data exchange, incdsding electmonic
miatl,

Im wet another stard-alone sysbem Ball s
ship ses five hl.gh-_lqm‘l B3 compatible
1868 for CADD, These they s primanily
for malntaining engireering and constns
ben record drawings.

Bill's staff recetved somme gradual expe
sure and training before they wene ex-
pected o use computers. According b Bill
“It's RO ey well. The only thing we use
typewribers around fere for thes=se days i
oy Tl st Foeemes amad rn-.:-r-lnr-r-.: that we
can 't iy o primters.”

lowa Sfate alse employs a fohnson Con
trots. JC-B5, The unit, purchased outright, &
e sty for cand acoess control, moani
torng fire systemsfalarms, and controlling
HVAL equipmient. All software and
firmwarne changes are made by facility in-
huuse staff, Jolhnson is only mvalved in
upgrades of the systemn’s software.

Since lowa State penerates s own

wet, Johnson is not used for demand
boad shedding. Even without load shed-
ding, the lehnson system has “pakd for -
self many times over " acoording to Bl

Abaist half of the campus, comprising
academic buildings and offices, are under
Johmeon's wabch, The balance of th cam
pue consists of non-academic buildings
that have their osvn separately monibored
ByBIEMSS,

Columbus College
Columine, Leonzia
1.5 enirollmeent
51,000 5.F

From one of the largess o one of the
smallest

Lester Smith, director of plant operations
al Ciodurmibsis, relates that most of the
buildings are twenty-five vears old, so de-
ferred malnsenace 5 not an cverwhelming
caoncem. And it may not become ome, al
least it the adminiciration continues is
present pedicy. The University System of
Ceorgha, of swhich Columbus (5 a part,
wants b prevent the newer institubions
from sccumulating a backlog

Their sysiemn consists of two PC oomipat
ibles, a $12.000 investment. One PO s
dedicated to key contred the other one B
Flriﬁ'lﬂrll:.' wesedd for work onbers amd bisd-
geis. They use a commerdal package,
CAMS-3, thal provides acoounting of labor
and material and accrues tolal dollars by

ok,

R ———

Bepth wnits ane akso terminals for the uni
wversity-wide LAN. This allows ransterting
elactronic mall and provides acoess b oen
trally stored programs residing on the oal-
leze's [BM mainirame. Une fodable Bme-
saving feature is the use of the AN for
oo scheduling. Reguests {or SpAcE use
are electronically ransmitted to the physa
cal plant affice. In additiom bo reducing pa-
perwork and requist ransit time, each e
gt 5 permanently recorded, eliminating

Yes, | did,” “MNa, you dikdn’t” confronia
tions )

Coliemibais uses a lohmson Conirods [

B5 for controlling HYAL systemns on cam-
pruis. Sirdlar b BI's sysbem &t lowa, majos
program changes are made by Johnson
whike the scheduling changes are enbenad
in-house, Lnlike lowa's outright ru.-'ch.m'.
Columbus enbered o & five-year bease-
purchase plan. Mow in iis third vear, John
som's owerall cost of $300.000 wall be am-
ortized from acomusd savings cver the
five-year life of the lease. Since lighting
anl feie alaeens o nal o i ":..11.'I1'|g_-_
they ane not presenily included in the
manitored systems

Limbke ther smisoth initiation of thie Johin
som syvstems at fowa and Peppendine, Les
had more than his share of skart L Flm-?h
bems. It required mearly & year o get the
syEiem fully up amncd running. Les atkritubes
that mastly bo bad Hming. Mo woner than
their sytem was wncratied, Johnson jsseed a

M| OF sOware upgrace, [hat. cormbined
with personnel changes in [ohmson's local
office, bed b unarswersd questions amd
bugs that needed to be Aushed. Johmson
persevered and in time the problems sere
resolved, Althaugh Les foels B ook longer
than it should have, the svstem is now
onlkne and performing rellably

Les” oifice statf and fedd staft readily ac-
l.'l."F".l.'ﬂ. thye intrendisction of ETpAiers Ha
towr smaothed the transition by training his
staff and reorganizing record data inte a
eomputer compatible format. In the fature,
Lis will expamd his system o inchide
CADD.

If your hawe plenty of peopds, vou prob-
ably can gel away without using a com-
puter.” said Les. “By using a compuater and
a coupe of well ratned pesple. vou can
generate data that's immediately wsable™

When | askid Les for am exarmple of
what he meant. he replied, “Say vou ask
vour secmetary, How muoch did woe spend
an XF I'.?q‘-p-rm:hn.-g an what vou asked for,
il might wake her two days bo bnd the an-
swar. By the time you ged your answer,
vou're already impatent and she's already
mad at you,” So much for doing Business
the old fashioned way.

"Sew,"’ contired Les, “whth & compuder,
vour data’s readily available and yoo can
dio 5o enuch mone with i

To that | add—while keeping the

P L
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Human Resources

Coatamg Hamiw Besowrres The Finescur Poepact of
Bedaries in Dspamzaions by Wavne F Cascio. Bel
mont: Wadsworth, Imc.. 1987, I74 pages
ifESireeT

Many times the salary of an employes s
ruilvely thoaght 1o be the only financial
ouitlay that bmpacts o company’s badge in
the realm of personne] management. It is
thought that an employvees, whether La-
Fapeze, Manager, of cherk draws a base sal
ary of 330,000 gnnually, eosts the com-
pary that amouni r.ln-: whatirver benaliis
are incorporated 1o present a fair salary
package. Unfortunately this premise Is nist
true and never has it been established
moare pladnly than i Wayee F Casca’s
baok Costing Himan Besownces: The Firgn-
clal Tripact of Beharior fn Orgurizetipus

Cascio's hook s pant of a larger selection
that makes up the Eent Human Besournce
Hamgwnpn-. Serws. This series constiiubes
Kent Publishing Company’s atiempt fo
preasenl nol .:rn'.!.- A viahle apparatus whiese
by its readers can gain a better understand-
ing of federal regulations, heman resource
oosting., compensabion, and perfarmance
appraizal, ot o manual for wse i the
clazsroom for traindng and expanding a
oompany’ s copnizance of homan mesmire
management, After all, the employees tha
make up & cosmpany s work [opoe have the
prdeniial of being a large factor in eco
mimic savings and, at the same tme, the
cause of econcmic loss. Henoe, human re
source s a company’ s most valuable com-
rcadity,

In his boek Cascio begins by introducing
the iaman resounce accounding concepl
He delineates the activities of human re
sgiirce Mmanagement as “those associated
with the attraction. selechon, retemtson,
developrment and wilization of peopbe in
organizations.” Although this concept has
been around since the 19405, it was not
undil the 1570 that meaxsurements assod
abed with employvess” behaviors were in-
mfpm;lqd Ihrmlgh{mr thie course of his
book, Cazcio introcheces varous formulas
and theeries for placing dollar values on
warious human resource activities,

In chapter one he postulates the plan of
his book and moves on.

A il treaklee |_I1|Eh-‘|n|!5|,, Blr Cascdn delvis
into the cost of emploves tumover. Inher-
ent in these costs A separation oosts (on-
cinTipassing exadt interviews, severanoe pay,
._.lwmplng.-rn..*-m laxesl, and H:-p'l.:mr-mnnl
oosts (advertising. inferviewing besbng.
eravel and moving expenses, and iraining)
Castio presenis a formula for getting some
staggering Agures, For thes reader many of
the ependes he outlmess wene hought of
as given ard writhen off, but in this book
the cost of replacing employess can quickly
teach six d'u__[;_lllr. fior a single COMRPATTY, die
pending on siee.

Absemieetsm and sick leave also acoount
for staggering expenses absorbed by a
company. Mot only do many comparies
provide sick pay, which s nothing maore
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than a salary outlay for no production, bat
the productivity of the other em p&a}u_'r'r.
working in the area drops, costing the
sompany decreased product eurput

Smoking on the job costs the company
in high health insurance RS akreen-
ieessm. mortality and replacement. prop
ery damage, emploves mosale a5 well as
on-tha-job ime loss. Again the figures ane
slu]'u'!",'lny_

In Past I, Cascio develdops an apparabus
for coatly emploves sttltudes. He prosems
three models

I, human asset valuation

2. urit cost approgech

3. behavior cost approach
Each atiempes to place an employes's abil-
by o perborm on a scale and compare it
with an average. Cascio hacks up thie va-
ity of such approaches with brief case
studies,

Anther coat that musst be absecrbed by a
coamipany is the ecomombc impact of a labor
contract and the compensaton package it
presenis for s constiuency

Part Il discusses personnel programs
and thetr inherent costs. Cascio states:
“Personnel programs ofien have been se
lected and II'|I'|4-E'|1"|E|‘|I|?~.1 brscanise they were
fashaonable or commercially appral
ing ... ." He continwes bo say that person-
niel pregram exeostives, bhecause of the
high cost of their plans. are having b jus-
tify its validity on the Iﬁ-:'!gﬂr. Th.r::-l.|gh.,m|
this section the reader 5 compelbed bo ex-
ArMire several ||.||!||I:3.I midels i hai present
conceplts and postulate formulas for “in
creasing the odds” {or betier staff solec-
titms and heightened job performance:

The cost and benefits of human resounce
development programs was the subject of
Cascho's final comsideration. In this section
one is asked o conssder if it is imdeed
worthwhille o ineest i programs (o train,
charge, and efiminate costly human
berhavioms and personme] actlvities,

Loating Human Besonnces: The Fraancisl
impact of Behavior v t'.lr!.:nﬂ.i:.:n'f::-rjs e 1]
eye-opening book for those who have little
CYPOSLET iD thie activities of a COMpAry s
persanme| ofboe or for someone not famil-
lar with human resowroe MANZETENT, It is
thougnt provokivg and at tismes mind bog-
glingg. The general construction of the vol-
wthe maakess il wery suitable for training
purpoers. It comes |.'r\-:|1'|r\-'ll:'r-|1 with enerses
it thie end of each chapter so that the
reader can waork through what the author
has presented in the dext,

Hewever, at times the reading was la-
torioiEs and somewhat difficult. Casco re
duces everything dowmn o a rumbser in &
formula or a percentage on an efectiveness
scale. The concepd ts fine for reports and
aulits, but perhaps too cut and dr__.' whien
dealing with the subject at hand: haman
TS OLETCES,

The text as & whole wis well written,
quite enfightening, and very wefl
docurmsented. [t should be considered re
quired reading for amy manager dependent
api the efectiveness of his company's mosi
procios. n.'lmmm:liq.'. s umjﬂ-l:.\'-:-s

—rouglas W, Cooper

Assistant Director of Residenoe Hall
Facilities

Montclair State l;_'nllege

Upper Monbclair, Mew Jersey

Effective Management

T Effecrine Managemend of Techaokagy, by Sashael
K. Bhalla, Massachmseits: Addmon-Wesley Pub-
lishing Coo., 1987, 300 pp

While technological advancements con
tirise bo bmprove the quality of life, it i not
without costs and societal risks. Technnd
oy 15 ambivalent, because it Is both friend
and foe, The good :thnlnﬁl:nr pro
wides better things can be e ively man-
.:gq"-d and |nrr5_|-.|h"-d. with sucoessiul busi-
riess. practices

Muis baok presents a suocinct 200-page
survey on the managemsent of technology
i begins with an introduction 1o business
and partiolio planning concepts that are
commonly known as long range planning
techniques, The author presents @ sum
mary of lisaoncal technibogcal events that
resulbed during and after World War 11
when Eunopean scentists and technicians
ermigraied to the Undbed States, President
Hoosevelt encouraged use of the newly ac-
quired talents that eesulied in remendous
technological involvements in the 1950s
and 1%60s, Vannevar Bush, direcior of the
Offece of Scientific Research and Develop
enend, advanced a philosophy that scientilic
progress on broad fronts resulls from free
play of free intellects working on subpecs
of thear own chodoe motivated by Fhaeir
ciriosity for an explanation of the un-
known. This is the science-techmnaolog
chnkque ar “pish™ model. n the 1960s
and 1970s, the “markes pull™ model
emerged bocaisse social-economic needs
dictated basic rescarch efforts

Fodlowding ihe historical summasy is a
discussion of strategic planning technloues
developed by consulting firms in the early
19802, The consultants recognized that
strateghc planming of techiodogy 15 & chal-
lenging prooess needing comamidtment from
top managernent, This should inchsde sup-
part for continuing education programs for
techrdcal and buskness professionals, Sev-
eral key concepts are examined sach as
managrment's perception of and fespoen-
sibility bor technology.
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Thi author presenis an agenda of tech-
milogy lorecasting techmgues. The key o
succesaful fechnology lorecasting involves
an apprecaben of the holistic environ-
menls i which echnology operakes the
dvnamic societal forors. This section will
give the reader many concepls fo think
about in relatbon o hnr]'l.nnln-g}'. soial, po-
liieal, svonambe, srvironmental. ecalogical
and mmprﬁ'ﬂ.vz foroes,

Ome concept b5 that the technologis
maust wnderstand the busiress anad b
management’s robe. The technologst will

are sl.mp]:.r given theer reamns. Thus, ofien,
niew directoms suffer from imsecurity, stress,
and, in the eyes of thelr subordinates, veri-
hcatson “of the Peter Prancple — that peo-
ple are promoted be the el of Incompe-
tenee in rizations.”

Spction 1.3 “What Can Be Dona?™ ob-
servies that the seues needied 1o be ad-
dhressed bo achieve a more eHectve and e-
it organization are easy o identify, but
more difficult to achieve. This chapter is
p.ed-!ups g of the most irsersctive in the
book and tendd to encouTage a deeper

appreciabion of the authors expenence and
knowledge on thi subjec of management
and of the problem of directiorship,

Section 1.1 “How Do We Get There™
contains “a synopsis of maps, foels, and
processes which have eifective in
Felplng tn develop both the thinking and
Pehavior necessarny 1o take up thir rodes
outlined it the learmbng organizabon
miodel.” Thie section then dﬂrl.'!upl Ehar
hei-be's of creating conditions for orga-
mazational 'I:l:rnhg. 1hi.11!|:|.|13 PrOCEEsiE, ol
tema for selecting directors, management

find confinuing education programs in asis
anel business rechniques helpful moander-
] standing, the dynamic forces in which tech-
nialegy strives. Fmally, the concepls are
E::'IM For integrating technology with
ifiess planting and how bop manage-
meind can design an architectural frame-
work for strategae planning. | would rec-
ommaended this book to physical plant
administratiors, faalities MAMERIES and en-
fineers who sirive (o Megrate prodessional
resorierces. Although the author $id not dis-
timgaish betwepen good and bad technol-
oggies. the reader showld be avware of the
ambivalent nabure of techoology

—
Energy Savings To

A Higher Degree.

=].]. Lettiere
Directar, Management & Sysbenms Even of vour'rie nol an expert on energy management, you know one
Engmneenng important fict — energy oosts take a big bite out of your operating

Pennsylvania State Linfvessity L) : T ]
. : 2 et Fut A ki comtrol the l'ug]‘:l ot of i LI, LL‘HJJ.'IHH aned |:|.[.|'itll1£
e e while improving vour Facality's combort and indeor sir qualite. The first
\1.111:" A free ETIETRY |1-|.'1'ﬁ:lrlllar|LL' .maig.ai:- from the Mational En-.ﬂ."p

Leaming Orgamization Management Institutye

The Learning Orpaeization and (hr Need for Dirng-
tars Whe Think, by Bob Garrast England: Cower
Pablishirg, Company Lud, 1967, 14ipp, 538,95,
hardooves

Chur energy analysis:

& Prowides o thorough audst of energy use and costs from every area of
your facilite

The Learidng Orgamization by Bob Garragt
is an extremaely interesting analysis of the
peremniial question of why the organization
doesn’t run as i shoubd, Garratt's approach
i# different, well intended, and feasmble. As
such, 1 would mecomniend the book [or
people interested in management functions
and for those wondering what Is wrong
with thesr organizaton or their dirscton.

Carralt argues “thal organizalbons can
only become effective if the people selected
i mun them are capabde of two key skills -
leaming contirmsoushy and giving direc-
thon, " He comgerds that “most of the peo-
ple at the 1wop of erganizations have not
been trained In. and are unoomisrable
with, giving directions bo their organiza-
thon

& Pippoants energy wse and costs for every manth of the year for an
avcuirate energy history and useful budget forecast

® [dentifics current and potential problem areas and conteirtbective
sutions

® s available st mo cost or obligaton.

® [in lead to an FOETEY TSt Savings ol AN o e

Mational Energy Mansgemient Institute. Call us oy for more information
abasut imiproving vour grades — in efhcient energy management

Manorwade, call us toll-tree at

1-800-458-6525
) '!'I.r.H.JlTld._l'—'".“rllﬂ
The book is divided into two parts. The Eastern Standard Time
ferst part (Reflections and Concepis) ad-
dresses the sane of giving direchon: part
e [ i and Action) disrusses the
procedures for learning continously.
Section 1.1: “What i the Problem?”
| stipgests that dinectors grow up in the spe-

cislized environment of modermn

NEMY/

mienil a8 speciabists and when given a direc-
| torship are not really prepared for a
gerniralists robe. Further, they ase fim
ransiticned imdo ther rew role, but rather

Energy anid Incdoor Adr Ouality Prodesionals.
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teame. and other ssaes all .'b-ugnni by -
hance the creation of the leaming ongani-
gatiom. This section may be too involved
tor the general-inbenest reader though it B
easily read. The medels and concepls pre-
wrnied are on-tanget and thought prosok-
ing. The problem | had with it, howeswer, is
that it s written for consumption by top
echilon persons [presidents, vice prest-
dents, board members, efc.] ar serioms stu-
deris of FRAnAgZEmEnt

As | suggesied at the start, this book ad-
dresses an aspect of managemen nom a
different pemspective. [t does so very well
and encoirages the reader (o think aboud
his or her nization and how it is being
operated. Individiaals with goals of beoom-
g bog MARAEETs of board mermibers viall
want a copy of this book for reading and
conalant seference, For others and p?h'g.'ura.l
plant directors, | would saggest the book
b acldid 1o theeir reading list. 1is 140 pages
are read exsilby rapidiy, and provide
enioigh few ideas o make the egpen disune
of tme worthwhile.

—Gary Kent o
Azaistant Director. ["h'.-s-llx"arl F'|.]:: L il MANUFAC TURERS OF

gl - IMNSTITUTHCSHAL
SUMNY College at Buffalo L
Bubfalo, Mew York FURMITURE FOR

NESRLY
FIFT¥ YEARS

ETB0 LHLIROH A fENLIE - W INNIPEDL FEARITTOEY, CAhATI, S0 $d TE L @bl « 07 P Ccelyd bl o130

APPLIED MANAGEMENT ENGINEERING, P.C.

120 South Lynnhaven Road Sulte 105
Virginia Beach, Virginla 23452
B0 -458-4400

= — FACILITY AUDITS/INSPECTIONS Ei-f
= * Training = =
— * Implementation —
= — 'Suppnrf =

L_ ee you this summer in Reno!  Booth 300 |
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SOLVE THREE
REROOF PROBLEMS

Heeiz Hall, Ceniral 'Washingion Linnearsity

EenwDod High School, galtimore
County School District, MD

Thet libarboEnd insutation in s school's
ariginal 1853 roof was completely satu-

ralad willh wabker in sormee Sections—a 1olal
’E"':ll:lhl'lg WERE reguired,
Since PC PLUSYSTEMS had pre-

wipusly proved successful in other
Halimane Schools, PL PLUSYSTEM 1
the Al-FFOAMGLAS® system — the only
insulation on the markesl resistan o moes-
ture in both liquid and vapor forms
was selected for Kenwood

The ovar-110,000 ft* of FOAMGLAS®
msuiation i3 providing Ballimore Sciod
oflicials with anargy savings, reducad
manienance costs, the secusity ol tal
noncombustibilty, end dimensional sta-
pali by il il el yesars of efliceent puer-
lormanca to the antie nool

According to E. Jogseph Marts, as-
sistin] Supervisos af building mspaction
and major roaf ranovation for the
Bafimore Coundy Public Schaoods, the
PC PLUSYSTEMS are “literally troublia-
and malntenance-lresa

Hertz Hall, Central Washington
University, Ellenburg, Wa

Savara walar damage necessilatad a
toial reroofing of Herz Hall, which houses
thar music depariment, and the rool on the
University's Cantral Boller Building

Tapered FOAMGLAS®

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

Prysical Education Building, Wasichester Community Colisge

Considared bul rejecied were libar
glass. . loo cost prohibitve; EPS foam. ..
haghly flammable and too low in density;
and perlite which s thermally inetfcient
and absorbs moisiura

Basad on parformance tests and build-
lnE code drainage reguiremants, laparad
PLC PLUSYSTEM 3 was specified for
Hartz Hall. Thes system of FOAMGLAS®
insulaion with potylsocyanurale under-
layrmen| provided high B-valug, noncom:
bustinilily; &n ideal suriace lor the new
singla-ply, modified biumen sysham,
and economy

For the Central Boiler Building, a nan-
taperad, Al-FOAMGELAS® PC PL TEM 1
was salecled because of is high compras.
e sirength and i's ability (o provede the
total moisture resistance necessany 10 avoid
wapor penetration and blisiering problems.

Physical Education Buillding,
Weslchester Community College,
Valhalla. NY

For ihes type ol facility we wanbesd the
besi msulaton we could gat,” says
Anthonvy Losci, Senior Chil Engineer
Waslchester County Dapartmant of
Public Wosks.

This State Unnarsily of Now York
{SUNY) building required reroofing owver
oodh its gyrmmasium and natalorium
Membrana cracks had developed and Sa-

withl ponding &rnd l@aking wEng Docurring
Anthony Loscr specified guaranieed,
intally rmaistune-resistant, AR-FOAMGLAS®
PC PLUSYSTEM 1 over the humid nata-
{orium; and guaramieed, high R-valee,
PC PLUSYSTEM 2 — FOAMGLAS® with
PhiEnohs Foim underlayrmisnm v
thia gyrmnasium
It sl a litihe more,” says Me Loscr
bt atter seasng the resulis of other
rodl Boand insutations | wias willing o
spend more or a better insulalion syslem.”

For ol msulanon on your Tacility. ..
whene reliability, efficiancy and satety am
reguired subjecis,” a PC PLUSYSTEM

can meel aif of youwr damands

For coples of Case Studies on the
thres facililes, or more information. call
{412) 327-5100, Extension 356, Or write
Pitisbungh Caon Canporation, Markel-
g Departmant FB-8, B00 Presgue Isie
Drivie, Piklsbungh, P 15234, In Canada,
106-6 Lansing Square, Willowdale,
Cdario M2J 175, Tel: (416) 222-BOB4.

¢ THE
INNOVATIVE
INSULATION
PEOPLE

NING
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Asphali

Tméroalaciion to Asphail is a bb-page over-
sy b BN gises 1.-.F|hﬁ|1 aid B 1 s
manudactured. It includes an extensive
glossary. Approcimately 75 percent of the
book deals with tests used to rate the ma-
for propertes ol .gl-i_lh.l'.l i a5 visroEg
consislency. oic

i Basic Asphald Freulsion Manual de-

wribes the difference between asphalt
emulsions and solvenis, how emslsons
are manfactured. and proper applicston
of emialssans i pasvemenl matnlenance
The authors devole several chaphers to a
technical and detailed discussion on the
iwai methods that can be used 1o select the
proper emulsifed asphalt mix. This book
may e useful o spedalists heavily in-
wolved i asphalt mairtenanee; however i
i= o detaided and specialiced for most fa-
cility managers

Agphall im Pavement Maimferancr is-a
manual for those directly nvalved In pave
mend mainbenance. The authors review
principle berms involved i asphalt, the
mast common defecis and failares in as-
phalt pavements. and the primarsy causes
ol these fadlures, Morures iflustrate these
conditions and the ecommended way o
repakr them

In Brief

I'he authors describe the primary ways
in which .:I'\iFlhlh s wsed 10 matnain ot
landd cement comerete pavements. They dio
nol go inlo much detail about poriland ce
mend but concentrate on ways o repair
concrete with ::;'hail Vassisis grades of
asphalt and their uses and properties are
addressed in mose detail. Fhoographs of
equipmient usad in asphalt maintenance
arv included

This mansial & a good overview of the

princigal causes of asphalt faklures and de-

tects and ways to repair them. It is com
pact. with only 125 pages. bul ts excellent
for Beld personnel and managers who
WArL hﬁ'l,'lml? more comversant with as-
phalt mainfenance.

Calewlaiing Pavement Cosis 18 2 pamphlet
designed for estimators who prepare o2
evalupte projects involving pavement
costs, |k nchudes spedific examples of how
b cabouilabe cosl per squarne yard when
given cost per ton or per cubic yard. It pro-
wvides some useful lables that can be used
ter comveT! oSt peT tom o a cost per squane
yard by wsing a given pavement thickness,

All of these publiations are svailable
froen The Asphalt Instituie, Asphalt nss-
tute Building. Caollege Park, MD 30780:
301 f2T7-4258

—Lworge F. lrving

Manager, Mublic Services

City of Irvanee Publéc Services m}urlﬂlﬁl‘.
Irvine, Califormia

Litilities Conservation

A Bevirw of Lty Congervation Pro-
b i firr the Comimmerciad Hp.|r..1|.-|£ Seclor,
prepared for the i of Energy by
Mariin Marietta Energy Systerns Oak Ridge
Matwonal Laboratory, presents results of a
survey of 26 uhlity conservation programs
in the commerndal building sector. In
farmation on four tvpes ol conservation |5
presented: financial incentive programs;

FREE...S
emp Calculator
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m HTH MH 3 HELP YOU
YOURBOILER

HE'F‘-'“% Gl.l with wauwr Bailer is our business .

aske! Company plionesred the
FlubbE! Bailer Gasket gver three decades
apo. Today you get the warlds best Q,n"t
Boiler Gaskets only from Topog-E* %

& Far pressures 1o 1680 PSI and

temperatures to 380" F
= Easy 1o nstall & remove

ENPTEY SErVEe Programs; rale cesearch and
incentive programs; and case studies and
demomnstraibon shidies. Resulis are summa-
rzed im kerms of bype o PIORETAM, PrOgRIm
history. marketing strategies. program
mictivation, system load efects and goals,
and active o planfed evaluaton sctivities.
The book & available from the Mational
Techmical Indormation Service, LS. De-
T of Commerce, 5285 Porl Roval
Road, Springheld, VA 22161 |
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SRR
VIDEO TAPES ON SUPERVISORY TRAINING AND DEVELOPMENT

THE SUPERVISORS BASICS FUNCTIONS OF A SUPERVISOR'S JOB

Leadership Principles lor the Frontline Supervisor Cuslomer Relalions
1 ® [t | Sup-e'.rl.'lsl.'rr:,’. Come up Sthrough the ranks. ™ This Many Supervisors have never vieed cusiomsas relalions
tape will provioe Supenasors with an excellent oundaton as parl of thair b, Thes tape helps the Superason reasees the
Frcem with 16 lead and direct olhsrs vl of eslabsshing and masiainmng good cusioms relabons

The Supervisor as a Communicator Tralning In Facilities Managermeni

Thes tape will help Supenisors undorsiand e A, good raring prograrm will find e Supssrisor imatisecd
imparance of communication and, more mpartantly, halp i al al it Thie mofe a Superasor rans alhdes, 1he more B shs
tham develop hair skills as a Communicalor s

An Organized Department Maans Molivation Physical Plant Yesterday vs. Today

‘What molivates employess? What & the role of tha A fracing of evoluliohary devaloproenl in thi Facilitss
Supetvisoe? Theso quastions and many alhars arm answened Manau;:}cr:i_ﬂ'! iFhysical Plant) world, These changas impaci the
in this vary imporiant tape Suparisar's workd

Employee Evaluations You Musi Get the Work Done Through Others

Mpsl Supervisors dread empioyes evaluatoens The Suparvisor musl multipky himzsaltharsel through others
Imdesd they can be tough but they sne also wery mporant Hia'sha cannot do the job alona. Thes tape lists obstaclas the
This prasentation will help Supervizors view employes avalu- Superisor faces in getting the work done, and suggests achons
ahong in a more posilive |Il;i|'l1 i lake o ocwarcoms these obsiacles

TAPE SIFE TITLE PRECE OTY TOTAL

1 VHS 14 BETA g
#1- Leadership Principles for the Frontline Bupervisocr 5710500

[ #2- The Superdasor As a Communicaion £145.00
1 i W3- An Organeed Department Means Motbvation 18500
] [ #4- Ermployes Evaluabkons 185,00
O O #5- Cusdomer Relalons $195.00
| ] #B- Training in Faclilies Managermsn £195.00 —
O | [] §7- Physical Planis Yesterday ve Today §5185.00
O [ ] #B- You Must G the Work Dong Through Ofbigrs §195.00
TOTAL 5
5% DISCOUNT for purchasing any 4 fapes [T §_39.00
10% DISCOUNT for purchasing all B tapes s § 15600
1 Payment Enclosed | Purchese Cirder & GRAMND TOTAL T —

Make chacks payable 1o Georga B, Wright Compasfry

SEND TO:

MEins

Bt s

iy Srafa Fip Cooke

Msfurn Form Bo:

The George B. Wright Company Guaranfesd rsured Defeery
i APPA, Pubkcationg Postaga & Handing includad
14406 Duse Stresel, Alpaandrsa, VA 220143900




PAY FOR THE
STEAM YOU USE,
NOT THE STEAM
YOU LOSE.

Its simple sconomics. Valves thal leak or fraese n
posilion can cost a bundle

But with Nelas-Jamesbury steam gensration and
distribution valves, you can drastcally raduce lost
sheam and masnbenance cosls and s8e a big improve-
meni in plan efficiency.

Males-Jlamasbury Wafer-Sphare® valwes are nol
conwenional butherfty valves. They coma with our
unique, positiee saaling seat and shaft seals for tighi

Sure! Send ma

shulaff and aasy operation — even after axiended retpiie iy Marre:
perapds m one positon. They're also less expensive, Hales- Jamoabury
mare compact and saser 1o instal and maintain than Walsr-Spharn THe
gate, globe of olher convenbonal vaives Bigam system valves
S find il wity InsBitulions across the couniny are Hlag-Jameshury PR
swaching 1o Melgs-Jarmesbury Wakes-Spheng® high- G40 Lincoin Sinsal
pedormancs vabens, Jusi complete and mail in the Wiorcasiar, Mass. 01 615-0004 rr—
coupon and we'll sand you our rew brochurs for §617} B52-0200
educational instilutions and hospitals iy . =
NELES-JAMESBURY
i o s e -' - -
N A— Nonprofie
i S0 U5 Post Paid
Alexandria, VA
Permit Ho. 653

1446 Duke Street
Alexandria, Virginia 22314-3402




