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A MESSAGE FROM THE PRESIDENT

We are indeed pleased to welcome you to the Sixtieth Annual Meeting of The
Association of Physical Plant Administrators of Universities and Colleges.

From an initial meeting in 1914 of a small, but hardy, group of midwestern
Buildings and Grounds Superintendents, who traveled by train to Chicago, to a jet
age assembly of a large group of delegates in Hawaii is truly symbolic of the changes we
are experiencing in physical plant operations and management tecknique.

The successful physical pfant administrator of the future, among other things, must
develop effective lines of communication not only with his own personne! but with his
peers and aveil himself of their experience. A review of the Association’s history will show
that it has developed into a large, meaningful group effectively providing a medium of
exchange of knowledge among its members.

May our meeting in Honolulu be a memorable and enjoyable experience and bring
to you the most pleasant and beneficial results.

Cordially,

T. B. Simon
President, APPA
1972-73
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THE UNIVERSITY OF HAWAII STORY

The University of Hawaii, Manoa, host of the 1973 APPA Annual Meeting, is the principal campus in the
nine-campus. 48.000-student statewide university system. The 300-acre campus is in the Manoa Valley, a residential
arca close to the heart of Honotulu. the state capital. Approximately 4,500 full and part-time faculty and staff are
employed by the university. which operates on an annual budget of $44 million provided by state and federal funds.

The Department of Facilities Management of the Manoa campus under Director Philip Koehler is responsible for
custodial service. grounds maintenance, building/road and parking lot repair, utilities maintenance (therc is no power
plant and all electricity is purchased from Hawaiian Electrie), refuse collection, trucking and moving. warehousing,
safety and space management or assignment.

For the past year, Hawaii's Governor has trozen hiring and no vacancies created by resignations or retirements have
been filled. Consequently. although the Department has added responsibilities, staff has declined to 200. There are an
additional 80 part-time student employees and about 10 carpenters, electricians and painters employed under a very
expensive. full-time labor contract. Using staffing standards developed for campus maintenance, the University should
have about 400 employees in order to adequately maintain a facility of its size~-304 acres and almost 4 miltion square
fect of building space. The worst problem is custodial service. Ed Feldman (Service Engineering Associates. Inc.), who
has acted as consultant to the University for about five years, estimates the school shouid have 237 positions by
1974-75: there are now only 12 custodians with four more retirements expected shortly.

Chancellor of the University, Wytze Gorter, noted in his welcoming address before the APPA convention that this
era of budgetary restraints is a difficult time in which to maintain any kind of university physical plant. a condition he
has observed on many campuses besides his own. He said, “One of the sad things I sec as an economist and
administrator is that as we cut back resources available to the university, quite clearly for short periods of time the
place 1o cut seems to be maintenance. Reducing expenditures in that area achieves some initial savings. However. the
ultimate result of deferred maintenance is often emergency repair involving demolition and serious trouble.”

ALL SHAPES, SIZES—
Manoa campus buildings
come in all shapes and
sizes. (Far left) The
Biomedical Sciences Build-
ing with its distinctive
pagoda-styled roof was
completed in the fall of
1970. Cylindrical build-
ing (Left) is one of the
four proposed Hale
Aloha high-rise
dormitories. Two of the
dorms were completed
in the fall of 1972, with
Phase Il of the construc-
tion under way in 1973.

According to Koehler the present predicament is the result of past inadequate maintenance budgets. Campus
maintenance normally comprises 9-107% of the total budget of a university. The Manoa campus maintenance budget is
0.58% of the total campus expenditure for 1972-73 and will fall to 6.29% by fiscal year 1974-75. To look at it another
way. in 1961-62 the budget allotment was $1.30/sq. Ft.. while in 1974-75 it will fall to $.82/sq. ft.. despite a 50% loss
in the buying power of the dollar during the sume period. This trend has been apparent from 1961-62 through the
37" 2nt - absolute increase in budget, but decrease in allotment per square foot.

- 9
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The Chancellor noted: **Nine years ago the University of Hawaii budget was between ST5 and S o million ineicasing
to $20-525 million wathin a few years and now operating near $70 mifllion for the upeoming fiscal yem. Bubding
programs are developing nicely, but the Departinent ol Facilities Management sufiers every time one is vompleted and
the statf must add maintenance of'it to the department’s already overburdoned program.” Gonter added: “Phil Kochles
has been doing an exeellent job keeping the campus well-maintained under very difficult circunstances. Kocehler says he
uses the “skip® miethod - when maintenance staft was reduced it was necessary 1o sKip certain cleaning days 1or
building. He later informed me that he was using the “skip skip” method, and as T understand of now . e employs the
“triple skip” system - being forced to allow cleaning certain ateas to go weeks rather than just days, without atrention.”

“The maintenance budget just has not kept pace with the very aggressive construction program,” Kochlei claims. “*In
1961 there was one million square feet and by 197475 this figire will have quadrupled. The problem of inadeqguate
budgets is not unique. but it is a fault of the budgetary structure when adequate funds and personnel to nrmtain o
building are not included somewhere in the planning process or cost benefit analysis of an acadeinic program.”™ he adds.

“As a consequencee, the so-called “fixed™ exrenses for utilities. salaries. maintenance contracts and oftf-campus cntals

now totsl the whole next year's allotment for the department. Where the money will come from to buy paint. lumber,
repair materiai. toilet dssue. fertilizer and all those other things needed to keep the campus operating is still in
guestion.”

The arca that will cause the most concern in the future is safety and compliance with OSHA. The entire Campus
Satety Division consists of two positions. a Campus Satety Officer and a Radiation Safety Officer, the Littey oversecing
the “broad™ AEC license tor the entire University system which includes certain hospitats. all community colleges and
extending as Yar as the research facilitics on Kwajalein. farther out js the Pacific. The Campus Safety Ofticer resigned as
of December Ist and the university is still awaiting approval of thie emergency request to fill that position. As

MORE CONTRAST—The Manoa
campus is rich with it! The tradi-
tional architecture of Wist Hall
{Right), part of a complex of
buildings similar in design, stands
against the sharp modern lines of
the Kennedy Theatre (Below)
located in a cluster of con-
temporary structures across campus.

RIC
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incongruous as 1bomay sound  in 1971 the universily  received  the National Safety Council’s Certificate of
Commendation and i 1972, the Counail’s Award of Merit foriis satety program.

The entire Facilties Management Department is unionized. O the thirteen units into which state government
etnployvees are divided by Jaw, five umis are represented in the Department: Blue collar nonsupervisory, blue collur
supervisory, white collar sonsupervisory, white collar supervisory and nonfuculty Board of Regents appointees. The last
anit s the one to which the directon of faculties management belongs. These units are represented by either the United
Public Workers or the Hawadian Government Employees Association, both of which are affiliated with the American
Federation of State, County and Manicipal Employees, an aftiliate of AFL-C10. “Since contracts for al] five units have
onfy been negotinted within the past few months, it is still too early to tell how this will all work,” Koehler concludes.

UNDER THE MORNING Sun—Phil Koehler addresses the convention in Andrews
Amphitheatre on his favorite subject-operation of the University’s Physical Plant
Department.
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WALTER MURAOKA-Director
Physical Planning and Construction
for the University, Muraoka ad-
dressed the convention regarding
the University's construction
program,

PILLARS AND PLANTS-—The
campus has g variety of pillared
facades and an abundance of
plants like those in front of Holmes
Hall {Above) and Hawaii Hall
{Left). The campus is a living
botanical garden with 560
different kinds of trees and plants
landscaping the grounds.

Aerial photo of the campus
(Below) includes a view of the
extinct volcano crater now a
World War |l shrine and burial
ground.
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MINUTES OF THE 60TH A.NNUAL BUSINESS MEETING

President Ted Simon presided and opened the meeting at 8:30 a.ni., April 20, 1973, at the Hilton Hawaiian Village.,
Honolulu, Hawuii.

He introduced and gave a special word ot welcome to the following Past Presidents who were present: Sani Brewster,
Bill Zellner. J. McCree Smith. Jean Gratton, George Weber, and Clyde Hill.

REPORTS OF OFFICERS

President

Ted Simon reported 167 new members since the last Annual Meeting, enabling the Association to meet the goal of
1000 members. He reported the new central office is fully operational and producing significant results. Site selection
problens have been resolved for 1974 and 1975,

The Association worked with the National Association of College and University Business Officers in the
presentation of a Physical Plant Management Institute for black and small colleges held in New Orleans in October.
Members helped prepare a manual which was used as part of the program. This manual is being revised and will
ultimately be published and made available.

The Professional Affairs Committee published several technical papers and the Research and Survey Committee
released a report on Comparative Staffing. Officers have been working with legal counsel to study the need for
incorporation and for a possible change in tax exempt status.

President Simon thanked each member for his support and cooperation.

Secretary

John Sweitzer repuorted that the minutes of the last Annual Business Meeting were presented in the bound volume.
Minutes of the Fifry-Ninth Annual Mecting, which was nuiled to all members. Since there were no additions or
corrections. Gene Cross moved and Ralph Gates seconded a motion to approve the minutes as presented. Motion
carried.

President-Elect

George Moore announced the 15th Annual Workshop Program for Physical Plant Administrators.

One workshop will be held at the University of Cincinnati, August 5-10. 1973, with Ray Smith as chaimman.
Another will be at the University of California at Santa Barbara, August 12-17, 1973, with John Gabe. chairman. The
registration fee for each workshop will be §75.

Ralph Tuomi moved and Howell Brooks seconded a motion to approve this report. Motion carried.

Vice President for Programs

Harry Ebert announced the next annual meeting will be held June 2-5. 1974 at the Shamrock ilton Hotel in
Houston, Texas. The following annual meeting will be held June 15-18, 1975 at the Salt Luke Hilton Hotel in Sult Lake
City, Utah. The annual meeting in 1976 will be held in the Eastern Region and the 1977 meeting will be located in the
Southeastera Region. The Program Committee and the Executive Director are working with the appropriate regians on
the question of site selection and their recommendations will be presented to the membership for final decisions.

Harry Ebert expressed thanks to Paul Knapp for a year of full and competent support to the office ot Vice President
for Programs. Phil Rector moved and Burt Cowman seconded a motion to approve this report. Motion carried.

Viee President for Professional Affairs

Terry Suber reported five issues of the APPA Newsletter have been published in a new format, and he solicited
comments on the style and contents. A new brochure has been distributed. This combined information about APPA’s
60th Annual Convention with a general description of APPA and its membership requirements. The first three issues of
Technical Papers have been published in the new format as separate papers which may be included in the blue
Reference Manual,

The Standards Committee, under its new title of Research and Survey Committee, has published and distributed The

14



Compargtoee Staptiog and Operations Stadv for Phiysical Plane Functions of Universities and Colleges, 1972, under the

Commmshy o Gepe Cross
A BeAnneal Unit Cost and Wage Survey has been authorized tor the third quarter of 1973,

The Reterence Manudl Reviaon Comnnttee has revised and updated every section of the manuat. Terry Suber
recommended that s conumittee be dissolved and that the Vice President for Professional Aftairs, in cooperation with
the Executive Duector, be responsible tor keeping the manual up to date.

John Sanderson moved and Burt Cowmun seconded a motion to approve this report. Motion carried.
Vree Prosudent tor Membersinp

Walier Wade reported 4 g ot 107 new members in the past year. giving a total of 1002 members as of today, with
mentbers from every state i the U.S. every provinee in Canada, plus a number of other countries. A Certificate of
Membeship was presented to the 1000th membet., Clayton Carpenter from the University of Nevada.

Harold Babeock moved and Eugene Milier seconded a motion to approve this report. Motion carried.
Farst e Prosident

Philip Kochiler reported S36 1egstrants with 36 boaths sold to exhibitors, of which 409 did not exhibit at last year's
mecting. Fhe regonal count of members who registered i advance was:

Eastern 61
Southeastern 20
Midwest 55
Central R
Rocky Mountain H
Pacitic 49

I8

Rasmond Orlando moved and John Sanderson seconded a motion to accept the report as presented. Motion carried.

Damediate Past President

Clyde Hilf teported on the activities of the National Association of Cotlege and University Business Otticers Facilities
Commttee on whneh he has served. The committee has met with high government officials from HEW. and HU.D. It
touk the position that HLU.D. should ror declare a moratorium on housing payments, since this would have a negative
Attect i the financial world of universities and colleges. Only 00.3% of the loans were found to be delinquent, which is
[ower than most private delinguency rates. The Committee recommended to HU.D. that each case be studied
idnvidually and assistance or action taken as needed on an individual basis,

The Comnntiee considered a possible proposal from HEW. to provide money for updating off maintenance where
there had been deferred mantenance at an institution, The Committee felt that to implement such a progratn would
tend 1o reward an institution tor doing a poor job of maintenance. while those who had done a good job would get
nothing. The Committee again recommended establishing outright grants tor academic facilities but to also extend the
provision to renovate space for a changing tunction or to upgrade and modemize buildings.

Eugene Miller moved and Howell Brooks secended a motion to apptove this report. Motion carried.

Executnee Direetor

Paul Knapp reported the Central Oftice was opened on June 12, 1972 in space leased from the National Association
ot Coliege and Unwversity Business Officers 1t One Dupont Circle in Washington. D.C. Maureen Philliban began work as
secretdary on August [ 1972 The files were transferred from Portales. New Mexico to the Central Office in early fall. A
svstem of bookheeping has been devetoped. The maling list has been updated and set on Addressograph plates. The
Centrgd Oftice cooperated with membership promotion and this mereased activity was reflected in a heavier toad of
paper work,

Panl Kuapp s travelled 25,708 miles on Association business since last July. The travel can be divided basically
mto two catagories: investigation ot possible sites for annual meetings, and attendance at meetings (national. regional,
Chiapter boand, and sidhar association mestings).

Much tme has been spent on devetoping working relationships with other organizations. with business and
professienal publications, and with governmental agencies.

Five tsues ut the Newsletrer have been published and distributed. Both input and feedback would be appreciated.
The Central Oftice cooperated with the Professional Affairs Committee in the publication and distribution of three
B \l‘C«lnnuul Papers in a format which is designed for filing in the blue APPA Reference Manual. The staff also worked

15
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closely with the Research and Surveys Committee in printing and mailing the Comparative Staffing and Operations
Study.

The Centrat Office provided editorial and clerical support for preparation of the imial draft of the manual on
Privsical Plant Administration, Methods and Procedures for Small Colleges and Universities, which was used in conjune
tion with the Physical Plant Management Institute conducted last full in New Orleans.

Paul Knapp has worked with the Bouard of Directors and its attorney to study the teasibility and procedures for
incorporation and fur a change in tax status. Paul Knapp states. “We are over the initial hurdles and with the continued
guidance and assistance of a progressive, imaginative and hard-working Board of Directors. guided and assisted by the
membership. this next year will be one ot continued achievement,”

The proposed budger for next year is $92.300 and with an anticipated surplus ot $10.000 from this Annual Meeting.
the budget should be balunced. Total assets at the end of March, 1973 were $99,103.82.

Ralph Tuomi moved and John TronotT seconded a motion to aceept this report. Motion carried.

George Suno and Charles Braswell expressed concern about the way in which the mail ballot was used 1o elect
officers. No duate has been set for the return of ballots. and the procedure did not guarantee that only full members
could vote.

Memorials were presented honoring the following members who died during the past year:

Richard Alton Adams  Oregon State University
Olan Ray Downing - Texuas Technical University
Robert H. Heidrich  Amherst College

Ernest P. Hendrix - University of Missouri-Rollo.

REPORTS OF COMMITTEES

Phivsical Plant Munagement fustitute

George Weber reported on a suceessful program. sponsored cooperatively with N.A.C.U.B.O. Eighty-eight persons
attended the Institute in New Orleans. Unfortunately funds do not seem 1o be availuble to repeat the program next
year.

He also reported on an approach to formula budgeting which he had prepared. Copies were distributed. He also
distributed copies of the operating manual for the Departiment of Physical Plant at the University of Maryland. He also
reported on the availability of a 15 minute slide show describing modular construction at Coltege Park,

Long-Range Planning

This report was aceepted by the Board of Directors and was turned over to the Executive Committee for review and
implementation. The report will be published and comments will be welcomed.

Researcht and Survey

Their report on Comparative Stuffing has been published and the committee will welcome suggestions regarding
further research and survey projects.

Ad Hoce Finance Conmmnittee

Pete Welanetz reported the Association is covered by all types of liability. compensation. fire. and other necessary
insurance as well as bonding coverage for all Officers. Directors, the Executive Director, and others charged with
handling APPA funds. to the extent of $75,000.

Guidetines have been established for the investment of surplus funds using the principal of security. plus reasonable
case of Hquidity. Welanetz reported the Association is in very sound financial condition and the Board of Directors has
voted unanimously not to recommend any change in the dues for the coming year.

Charles Dawson moved and Howell Brooks seconded a motion to approve the preceding part of this report. Motion
carried.

Pete Welanetz presented a chronologicul list of inportant decisions leading through the study of incorporation for
APPA. He started with the Board Meeting April 17. 1971 in Tuscon and traced the progress to date. He reported the
Board had voted unanimously to adopt the following resolutions:

(Resolution No. 1)
RESOLVED. That the Association of Physical Plant Administrators of Universities and Colleges should not

"



contire (oo operate asan ampceorpargted association batshould ieorganize as o nonprofit comporation and do so
uander the L s ob the Pistie tor Columbia,

T

That the Avtcles of Incorporation ot ahie Asseciation. o copy of whieh is attached hereto and incorporated
hreveswthy, be and hrereby sre appooved by this Boand.

That such Articles be sebrvitted 1o the Assocation’s voting nrembership for weaction and comment as soon as 1§
teasonably possible tollowmy the date ot adoprion ot this resolution, and that such Ainticles be subsequently
subimtted toavore o1 the Association’s members entitied o vote inespect thereof,

And that it a magonty of the votmg memhers shatl vote i tavor of such Articles, the Executive Director of the
Associmtion shali thereapon take stich cton as may beaeguired or necessary o cause the Association to become
mentporated unde the nonprotit corporation fws of the District of Colmubia,

sResofutton No

RESOTVED. i the Bylaws o1 the Assocration, acopy of which is attached hereto and incorporated herewith,
be and Irereby are approved by this Board:

And tha soch Bybws be subinired tothe Assocition’s voting membesship for reaction and comment as soon as
toreasorably posable followmg the date of wdoption of this resolution, and that such Bylaws be subsequently
sthmitied toavore ot the Associanion’s members entitied to vote in respeet thereat

iResolutny N

RESOLVED, Tharo wherens the Asociation of’ Physical Plant Administrators of Universities and Colleges is
prosently decmed. for federal tax purproses, to be an osganization described in Section SOI(eN6) of the Internal
Revenue Code of TS and wheieas, the Association is desitous of securing a revision of such status so as to be
deemed. tor tederal fay purposes. an orgamzation described in Section S01¢eX3) of the Intermnal Revenue Cade,
the Assaciation shall chunge iy organizational structuze froim that of an association of individual voting members
to that ¢ an assovtanon of institutional Gincluding systems of institutions of higher education) voting members:
and that the Executive Director of the Association shail be and heseby is directed to take whatever other actions
shall be requited o necessary 1o cause the Association to quality tor @ determination that the Association is
cligthle Tor clasatication as an organization described e Sections SONCK3) and SO, (2) or (3) of the
Internal Revenne Code.

(Resolution Yo 4

RESOLNEDC That the constitution of the Association of Physical Plant Administratoss of Universities and
Cuolteges he abolishedmasinuch as the constitotion is to he replaced by the Articles of Incorporation and Bylaws
Frereratore adopted and approved:

That appropriite notice of this decision of the Board be commumicated to the voting members of the Association
oo as posshle following the passage of this resolution:

That such decision ot this Board be submitted 10 4 vote of members entitled 1o vote in respect therent ar the
appropriate tme in calendar year 1974

And that, it o nsgorsdy o the voting members shall vote in favor of such action of the Bourd. the constitution of
the Assoviation shall be torever dissolved and abolished.

fResolution Now 5

RESOLVED. That all ot the habalinies and obligations of the Association of Physical Plant Administrators of
Universities amd Colleges, operating as an unmeorporated association. and all of the assets and properties thereof,
shall be tally assumied by the Asseciution of Physical Plant Administrators of Universities and Colleges, Ine.. at
such timie s the Arnicles ot fncotporation for the Association shall gain such approval as shall be requisite under
the Laws of the Iistrict of Columbi,

Il Board voted tnanimouasly not 1o vate onincorpotation until on o atter November 1. 1973 in order 1o give
metbersample tinke to study the sssie and 1o allow tor turther Board action atihe December Mid-vear meetng. The
Board also voted suammoudis 1o send copies of the Resolutions. Articles of Facorporation and Bylaws toall members
as ~oen as possible Jodin Swentzer disenssed e eftect of proposed changes on members and these reinarks witl also be
distnbuted o all members,

Tohn Swertzer prosented the tollowing official notices: Inssmuch as the Association of Phvsical Plant Administraiors
of Unwvensitios and Colleges io considermg the adoption of certan Articles of Incorporation and By Laws, notice s
hereby piven thar resalnnons to dissolve amd abotish the present Constitntion and Bylaws will be presented to the
\I. mwhenship Yo consideration and action at the next Annual Business Meeting of the Association, Members were urged
l: lC tdy these docmnents and to contact Regionad Representatives it there are cuestions o1 need for claritication.
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Clyde Hill explained that it the members voted this tall in favor of incorporation with new Bvlaws. the Board of
Directors would then proceed to implement this decision at its Mid-year Mecting. In elfect. there would briefly be two
organizations: the new corporation and also the old “paper organization™ until it is officially voted out of existence at
the next Annual Business Meeting.

In response to a question from Billy McKay. President Simon explained that regional associations will be urged to
discuss these questions betore the vote of the members which will be taken in the fall. Billy MceKay recommended that
Article Six o the Articles of Incorpuration be simplitied by transferring the details of the various qualifications of
membership to the Bylaws where they could be moditied more casily. Pete Welanetz agreed to communicate this
recommendation to the Association’s attorney.

Charles Braswell asked for claritication of the phrase. used in Article HI of the Bylaws. “The institution must
operate an independent physical plant.”™ Harry Ebert suggested the term “separately identifiable™ instead of
“independent.”™ He also asked about Article XII of the Bylaws which says that regional associations may affiliate with
APPAL Inc.as long as they qualify as organizations exempt from tederal income tax under Section 501 (¢) (3) of the
lnternal Revenue Code.

President Simon said that legal advice will be made availuble upon request to regional associations which choose to
apply tor tax exemption. However, he said that it will not be necessary for a region to be affiliated in order to have a
voice i the control of APPA_ Inc. Control will be through the voting members,

Pete Welanetz reported the Association attorney had said there would be no problem with Canadian or foreign
members unless they comprised more than 300% of the voting membership. He also said there would be no problem if
Canadian region developed and came into the organization after the Association achieved the 501(c)(3) status, provided
they meet the qualifications. such as institutional membership. ete.

In response 1o @ guestion from the floor. Gene Cross answered that chapters which are integral parts of regional
associations should not only be allowed but also encouraged.

Nominating Commniittec

The President determined that a quorum was present. Bruce Rutherford presented the following nominations:

President-Elect

L. Terry Suber  Colorado State University Vice President. Programs

Raymond Halbert  University of Missouri Harry Ebert  Duke University '
Vice President. Professional Affairs Secretary

Gene Cross  University of Utah John Sweitzer - Eartham College

Phil Rector  California Institute of Technology
Vice President. Membership

Bifll Stanton  Swarthmore College

V. Burt Cowman - U.C.LA.

David Reichart reported the following results of the election as counted by the Audit Conrmitiee:

President-Elect  Raymond Halber!

Vice President. Professional Aftairs  Gene Cross
Vice President, Membership  William Stanton
Vice President. Programs - Harry Ebert
Secretary - John Sweitzer

NEW BUSINESS

Phil Kochler said. It is time for the Board of Directors to evaluate their actions and to be more responsible, to be
firm in their actions in support of the constitution and o be more responsive to the members. As our association grows
in size. it becomes much more important that our Board of Directors be the leaders in the fight to preserve the
constitution and o assure that every action that is taken follows the language and intent of the constitution.”

Ted Simon presented the gavel 10 George Moore, the new President. George Moore said he has belonged to APPA for
16 years and he now looks forward to working with the officers and members toward three goals:

I, Communicuation:
2. Strengthen the Annual Mecting:
3. Increase the membership and get the records in order.

He also hopes to get to know more members personally.

Meeting adjourned at 11:20 a.m.
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1973-7 4
MERITORIOUS
SERVICE
AWARD
RECIPIENTS

In recognition of their faithful, outstanding, and
significant services to APPA. Awards presented by Martin
Whalen, University of Montana, at the Annual

Banquet. Award presented to Gerald Hawk in

absentia.

Gerald Hawk . Director of Physical Plant
New Mexico State University at Portales. New Mexico

A relutive neweomer to APPA. Hawk is one ol its most active members. He served as Interim Executive Director of
APPA. und his devotion to duty brought him a special recognition award from APPA at the close of that term one off
two such awards ever given. He presently serves as secretary-treasurer of the Rocky Mountain Region and is also
working on the APPA Reference Manual revisions.

Bruce Rutherford. Dircctor of Physical Plant
Washington State University. Pullman. Washington

Ruthiertord has been the Pacific Couast Regional Representative for APPA for several years and has also served on
APPA'S nominating committee and other commitices. Active in regional politics. he is also u past president of the
Q ucitic Coast Region.
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Gene B. Cross, Assistant Vice President-Operations and Services
Uiiversity of Delaware, Newark, Delaware

Cross is APPA’s vice president for professional affairs as well as a niember of the Board of Directors. now completing
his fourth year and second term. Previously employed as assistant to the administrative vice president and director of
environmental health and safety at the University of Utah. he was active on committees of the Rocky Mountain
Regional Association and is a past president of that region.
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SEA LIFE PARK TQUR-This was one of the key
stops of an exciting bus tour of the southern tip

of Oahu that also included the Blowhole and other
scenic coastal attractions. The tour concluded
through an exclusive residential area accompanied

by the bus driver’s humorous repartee.
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UNIONISM IN PHYSICAL PLANTS

Introduction by Phil Koehler (University of Hawaii)

Hawaii is unique in that all state employees are covered by a collective bargaining law and are divided into thirteen
different buargaining units, Six of these units are represented at the University of Hawaii. The facilities management
department is 100% unionized including me. My unit--board of regents appointees, nonfaculty—is represented by the
Hawaii Government Employees Association which is affiliated with the American Federation of State, County and
Municipal Employees (AFSCME) nationally. It is too early to tell how the collective bargaining law will actually work,
but Hawaii has already had a breakdown in communication between teachers and the Department of Education, which
resulted in closing all schools in the state~the first time such a thing has happened anywhere in the United States. Were
this to happen at the University of Hawaii, there would be no one left to run the plant since everyone is unionized.
However, if a grievance is filed against my department, I, although a union member, become a member of management.

With that introduction, let me welcome David Trask who will explain in greater detail how the union system works.

APPA’s membership is composed of architects, engineers and maintenance directors of colleges and universities, who
may think of themselves to one degree or another as employees of the university. Perhaps they see themselves as
underpaid, overworked victims of a big burcaucracy. The American Federation of State, County and Municipal
Employees (AFSCME), which has 600,000 members in every facet of state and local government. represents the men
and women who work under physical plant supervision.

The concept of a university has been perceived in a number of ways through the ages, but those perceptions
inevitably focus on the faculty or students. Eugene Victor Debs, the great turn-of-the-¢entury socialist labor leader,
perceived the university as an aristocratic institution in its relationship between the university and labor. There is an
aristocratic element today on every campus -professors who seem never to be around, who spend time moonlighting us
consultants and hustling off to conferences. Many legistators and taxpayers think of colleges and universities in terms of
those professors.

This is not intended as an antiacademic speech, but rather un expression of concern about the state of some
institutions in this country, including institutions of higher learning. It is about AFSCME and the public employee
anion movement and the fact that public administrators and public employees share common concems with which they
should deal.

AFSCME is made up of men and women in a wide range of employment: Sanitation workers in Memphis and
lawyers and medical technicians in New York: University clerical employees in Hawaii and prison guards in Florida. For
the most part it is a union that depends on voluntary participation. Unlike unions i the private sector, public employee

“unions rarely control access to jobs. As a resutt, AFSCME has 600,000 dues payers, but represents about 1% million
workers in day-to-day matters. [t is now the fifth largest affiliate of the AFL-CIO and is growing faster than any other
union in the country. That growth results from several factors.

The main reason public employees are moving rapidly toward unionism is the growing insecurity and frustration
they feel in their work situations. That is just as true in city and state government as it is on college and university
campuses. Money is tight: the public is unwilling to pay more taxes without a demonstrable improvement in services.
Institutional structures that seemed to serve purposes in the past are proving inadequate in the "70's.

By JERRY WURF and Delivered by DAVID TRASK. The author, who was unable to present his paper in person, is the
president of the American Federation of State, County and Municipal Employces. Delivering the address for him was
David Trask, vice president of AFSCME and executive director of the Hawaii Govermnnent Fployees Association, an
affiliate of AFSCME. He is a former state senator and also a former deputy director of the State Departinent of
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Public coiplovees inclade ciplos ces ot public and nonprofit prvate colleges and univensities and fave teaditionally
occapred o secondary socialb and cconomic status e this county s Dunng the 1930 national policy encouraged
estabinshent o amons and collecive barganng, THiat poleey speciticatly exctuded pubhic employ ees, however .

At the same tines the tedenal govermment began paving attention o baelated problems aftecting workes.
Congress passed the Fan babor Standards Act setumg s memmunn wage and establishing overtime guasimtees for most
workers. More recently . Congress passed legistution torbidding racial and sex discrimination in hiring and promaotions.
They also passed federal satery and hiealth Tegishanon to protect emplovees i the prvate sector. Every one of these faws
excluded pubhic ciiplovees. Some were amended recently to cover son or all men and wornen working in public
services. but the absence of Tegal protection huas made unionmsine more attractive to public cmployees  the absence of law
has nude cotlective action mose vital 1o e sunvnval, The bemgn veglect of public emplosers throughout the nation
Bas made 1t clear to pabhic employees than i then lotis to uaprove, imust be though their imitiative,

This necessanly has changed the wan some phvaical plants operate. Pubhic ciaployee umonisim means an emd 1o
patriony . charactenizing labornunagenent relations e government. colleges and universities, It should mean an eud
tosome brrcaucratic “buck-passing”™  otten a comentent device for mamtainmmg the status quo.

AFSCME members want o vowee an decsions that attect then well-being They do not want to run colleges and
universitios, or o decide where burtdimes wall be built or which ones wali be air conditioned. They do want to be heard
on questions aitecting woikers on g das -to-diy basis on wages, hours and working conditions.,

Ocoastonadiv, this wit] prove incomvement to physical plant administraron and others in management positions.
There may be contlict, but they want to do all they can o prevent impasses from developimg and 1o resolve them
peacetully when they occur. The mnton does not clamn that the collective bargaiiting process is always a neat. casy way
1o resolve Labor-management guestions, but in ow society ity the only way aworkes can be fieand. Teas the only way
s grievances will be considered by nanagement.

There s much sard about worke abienatron, the se-called “Blue Collar Blues.™ niost of which s nonsense. Fhereis
tendenes . however, tor a worker o want g voree about bis work s and the uion gives han that vorce. Onee o job was
regurded as g precrous thing. The Depression had s impact one two gencrations of Americans those direetly aftected
byt us worhers. and tiose whose mothers and Fathers were attected Tomade people want steady . reliuble jobs and
cling to them no matter how boring o unrewardmg. Prestdent Nixon hikes to talk about the “work ethic.”™ as though
Amencans had somehiow grown soft and indolest That is not tue American workers today are as productuve. honest
and capable as warkersin any othier erain the countiy™s history.

Todas s socteny i ditterent, hosweser. Tt has seen the beginnmg ot revolunon g peacetud revolition but one tht
will not be denied. Twenty-tive vears ago there were wostaurants and pubhe places where black people were no
served n New York Criv. not just in the Deep Sonth. There were jobs in New York Civ government understood to be
white johsand other known 1o be black. Many equalls blutant Forms ot job discroniition exist on aanipuses today,
A um pushes o broom through a classtoom: building and s cabled o costodim and s paved S35 0n hom. A woman
pushes o broom though adomtony wnd s called @ nsd and s pard $2 a0 hooun,

e Sew Yo kb olack and winte workers figwied as long s they were subject 1o manmpulation and ex plottation on the
hasis ot tace, thos wonld Aol be vicimuzed. They camie together inio o unton and nade it clear to New Yok Ci
muatagement that a new e had arnved. Toduy AFSCME has 100000 members i New York Oy

Warkers on university canipuses have been slower 1o rise ups Vike mostinsitutions, unions have been and are male
domnated. They have been slow 1o 1eact 1o demands for equity trom women workens, AFSCME Tae concluded that s
Tong as emploverns discimmare against waorkers on the basis of sexo they mantain o duad ssstem hannlul to men end
women workers s for all i members that AFSCME presses colleges aad imiversities o end employ ment practices
discrmmuting on the basis of sex sl press tor at finmative action to remedy exasting mjustices.

The tevolution savs vacil deammmation will not be tolevated. Tt savs that women e cqual to men e the work
place s a revoluton that savs the worker not mierely the cmplover shiould Tave asay m decisions attectimye lons hife,
That shared 1esponsibility s called bilateralistn, Te mcans that betore g waorker’s job sinsition s changed  ihe worker is
consulted. The extent 1o which the warker s comsulted is o prodonct ot the relationship existing between the admintia
tron and the worker™s epresentatve. s unon They Dargam over rewands and degiee of participation swarkers will
have This is dignny and demociaes on the job

Woges, hours and working conditions are the toremost concerns, Another s the prescivaiion of socil and gosern-
mental wstitations n: thas country As preblic cmployees they have o vested mterestan the suvival of govermment, As

s pan s aind comsamers oF shl senvices thes Jave amteses b cood sos simpent shat o even o e iy

They want decent ~chools hecause their childien weby on pibhe schools, They want better and cheaper homsng,
becatse thev cannot wway s grtond decent lronsmg. They want astable national coonoms - becaise as Tong as tood costs
and interest rates and eservthing else keep gomg un, 0 nethes no ditference st Knnd of waee nicieases are negotnnned.
They want o betrer tax svstem. because they are tred o “paving thooneh the noswe™ tor dechimng seivices. Hiey teel
sretimized because the tax systenm s a crazy patehwork ssstem that e tsomlhonares ofP 2 sweor free™ Telers developers
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rely on city services, state incentives and tederal Toan guarantees to assure huge profits. Then it lets them invest those
profits overseas or prt them m tax shelters, so there is no return to the public treasury.

Someone has to pay . and the burden fulls hardest on middle-income and low-income working tamilies. They pay
through sules taxes that hit the $12,000-a-year tanily at a much higher level than the $100.060-a-year family. They pay
through regressive state income taves. They pay into a Sociad Security Trust Fund shockingly stacked against Jower
income workers, and through a federal tax system full of Toopholes and gimmicks tor the wealthy.

Taxpuyvers are angry and have a right to be. Too often that anger is channeled into attacks on public services at the
nearest level. 1t is caster 1o lash out at the garbageman or curse the spendthrifts at the state university than to
understand the nature of the revenue-raising procedures.

Taxes are uninteresting: a legislator can benefit from a speech attacking student radicalism or the spending policies
of a state university. He can point to marble “palaces™ on campuses, to professors drawing high salaries for a few hours
in the classroom. He can talk about the aftluence of students, administrators and staft. Those speeches will win votes
and applause. A knowledgeable speech on taxes comes much harder, but that is where the trouble lies.

APPA  less radical thun AFSCME. Today there is a need for activism, individually and collectively, among people
like APPA's members. There is a need for bilateralism in labor-management relations. Labor and management should
bargam together. on the same side of the table, in Washington and in state capitols. They should work together for
comnon terests m the canse of good government, viable institutions and livable communities.

Public mstitutions are under tire today. Demands for service are enormous and revenues are limited. If the Nixon
admuistraton prevails in ity budget proposals, the pressure will increase. Faith in the system is absent, and tha faith
cannot be restored with rhetorie and slogans. 1t can only be restored through planning and administration leading to
demonstiable change. People want to see results.

As g union AFSCME is here to stay. £ it is not on a campus now, it probably will be soon. Administrators have
demonstrated they can cope with it. The union will continue to push for equity in relationships on campus, and at the
same 1ime for solutions to problems contronting the system of government as a whole.

QUESTIONS AND ANSWERS

Question: How does the grievance procedure work under the Hawaiian union setup?

Answer: The union is divided into units of which administrative. professional and technical groups are represented at
the University of Hawaii. The administrative unit has about 500 people and about 3,000 faculty members comprise
another unit. Recent collective bargaining agreements may cause a little discomfort for administrative and faculty
untts 4 that taculty witl not only have to deal with the board of regents, but also with the union. The impact will be
great once the procedure is fully implemented. As the president of the union 1 speak for and on behalf of union
memberns inomy unit. Forexample: The University of Hawaii recently tired the basketball coach who is a member of
my unit. When he was hired, no members of the unit were represented on the hiring committee. which was
comprised mostly of faculty. | demanded that our unit be represented on future hiring committees for jobs in our
unit without mterference from faculty. With this resolved, now our own people will say whether a person should be
tired or not.

Question: How are professional engineers represented in the union?

Answers T L «aie a profesional engineer (except those at the University of Hawaii) belong to a professional unit,
which is not much ditte,ent from a protessional engineering association. After all, what is a bar association but a
union of fawyers” A manager makes decisions, und because hie is a union member doesn’t mean necessarily that he
Jhimees, He doesn™t become y ditterent man the day he pays his dues. He doesn’t make decisions to benefit the

¢ ) pay
amren he makes decistons based on his duties and responsibilities as a professional in a particular position.
Question. Are yon trying to Usell™ the idea of a nron o uy?

Answer. 1 an not rving to convinee you that you oaght to belong to a union. I an here to tell vou how the law works
in Hawawi and what unionism s, My message is that union members work under you, and that whether or not you
are untonized. vour counterpart in Hawan is - and the systemn here is working,

Orcsiion With whom does the unror negotiate? 1t all employees at the University of Hawaii are unionized, how are
funds, for mstanee. dvided up? -

Awer Phe Uninversine emploss what are called “excluded people.™ who donot belong to any union group. There are
dhout 100 of the top administratorns at the tniversity who are “excduded.” The state legislature has the final say
about tunding, however. For example: The unton may want pay increases of 5'%4% i February, amother 7% in July
with one of 62 an July of next yew and another 67 m 1975, After discussing it with the individual departments
involved. the mnon takes ity demands to the legishature which either accepts or rejects them. The legislature has no

@ ower to change the demands only 0 aceept or reject. The governors representative is the chairman of the
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negotiating committee in the legislature: the amourt of money allotted to the governor’s budget wall tinally tell
whether demands will be met.

Questton: What happens it the legistature rejects the demunds?

Answer: Strike. We are probably going to have to strike in September of the next election year. Tlhere is nothing clse to
do. Since we haven’t had a salary increase since 1969 the legislature is in the mood this year to allow un increase.
The next time around, however, the legislature may not be in the same kind of mood, so we will strike to maintain
benefits and move on to better things. You must also remember that Hawaii is unique in that it’s not pussible to pick
up your family and move to the next state if you are dissatistied with a bargaining agieement. As a respousible union
leader it is my job to see that this does not happen. Salary increases will be more and more difticult to negotiate in
the future. and the union will be looking to other benefits and working conditions for improvement.

Question: The legislature only has so much money available, and actions such as striking are the Kind of thing that
bother lawmakers as administrators and o< taxpayers themselves. 1 can’t see where this whole union movement is
heading right now.

Answer: There is a different kind of union leader around today. They are college graduates. as are all the members of
my union. The deputy director of the union is only 28 years old. The tiscal expert has a masters degree from the
University of Kansas. and we have a journalist from the Northwestern University School of Journalism. There is a
full spectrum of ideas eminating from this group. and union leadership is changing. 1 live in Hawaii 6.000 miles from
Washington. 1 know Hawaii and how to take care of it: let union leaders in Washington take cure of Washington. For
example: | told my members that if’ there was no money coming out of the state. there would be layofts unless
everyone touk percentage cuts. 1 thought that in time of need we should take the loss together. as we all benetit
when the market is good.

Question: Would you comment on whether you are concerned about management problems in dealing with people
under a program with very discouraging procedures for disciplinary action leading to tenmination”? As a union leader
are you concerned with the operational problems and discouragment management faces at being unable to terminate
employment of noncontributing employees?

Answer: 1t is the union leader's responsibility to discipline workers against whom such complaints are raised. The

problem in such eases is usually economic or personal. Our union has a strong disciplinary action system. and 1 hope
that other unions are developing the same.
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PATTON PLAN FOR FIRE SAFETY APPLIED TO UNIVERSITIES

The existing fire safety plaa in structures is based on the “fireproof building™ theory of fire protection. It presumes
that human life is sate in u steel and conerete building resistant to the ravages of fire. However. this assumption is false!
The high cost of fireproefing steet is justified only if it is possible that a fong-duration interior fire will occur within the
Structure.

“Proofing™ the building against firc means that the stroctural steel has been encased in fireproofing material having
heat instlating qualities. Building a cocoon of heat insulating materials around the steel guarantees the structure will
withstand an interior fire of a given duration.

“Class A fircproof buildings have the steel protected to withstand the intense heat of a four-hour fire. Class A
fircproof buildings are ones in which designers expect a four-hour interior fire to occur, and therefore the building is
proofed against this fire. All this is done on the basis of standard fire tests conducted at Underwriters Laboratories
during which gas flames produce a 2500°F exposure to structural members tested. Essentially, the fireproof buildings
must have the same features as a furnace; it must withstand an interior tire without being destroyed.

The interesting thing about this traditional plan for human fire safety is that it protects the building, but not the
people. Tt does not protect the people because they are inside the “furnace™ People are just as safe in a fireproof
building when the contents are burning as they would be inside a furnace when fuel is buming. .

hit short, the present plan for fire safety for humans applied in the U.S. is an absurdity. The reason people die in
burning buildings is that fire safety plans are directed toward protecting the structure-not the people.

Content Fires

When a fireproof building is constructed it is safe for humans. As long as it is empty it is safe because there are no
flarnmable contents. Unfortunately for fire safety, people do not leave buildings empty. When combustible furnishings
are brought into the building. and there is fuel in the “furmace™, the fireproof building thus ceases to be safe for
humans. :

There is evidence to indicate that more than 90% of people who die in building fires are killed by burning contents
and are dead before the structure itself becomes involved in the fire.

Flashover

Flashover is a phenomenon oceurring in building fires. When a fire sturts in the combustible contents of a room heat
is trapped and contained by the fireproof structure just as a furnace contains the heat inside the firebox.

When a fire oceurs in one part of a room, i.e. a sofa. the heat from this fire is trapped within the room and other
furnishings are heated by the fire. Suddenly. fire will flash from the point of origin. the sofa. to other combustibles in
the room. This is flushover.

Onee flashover wecurs the room of fire origin acts like a miniature atomic bomb. Within 60 to 120 seconds afler
flashover the fire can spread over a wide aren and kill many people. Before flashover, no one may be aware the fire
exists. After flashiover. everyone may be dead before they kiow what has happened.

Firc is so deadly, because it is sneaky. Undetected it can build slowly. When small, it does not really seem dangerous.
Suddenly. a fantastic change takes place. A small fire titerally explodes into an inferno. Onee this happens, death can be
instantaneous.

Q ICHARD M. PATTON. The author is the president of Patton Fire Protection and Rescarch, Inc., Tuceson, Arizona.
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Patton Plan For Fire Safety

The rraditional fire safety plan (based on the tireproof building) ignores interior fire and the flashover phenomenon.

The rraditional plan for fire safety is predicated on the assutiption that the structure atselt determines fire hazard,
This plan Lolds that structural regulations are the key to a safe environment,

The Patton Plan holds the opposite. 1t contends that interior furishings not structure -counts. While the
traditional fire safety plan protects the building. the Patton Plan protects the people inside of the building.

The traditional plan assumes there will be a long-duration interior fire. and that the structure must be designed to
withstand this fire. The Patton Plan contends that a long-duration interior fire is intolerable and should not be
permitted.

The Patton Plan detects and suppresses interior fires automatically. thus preventing flashover from occurring. If the
structure is protected the occupants are not necessarily because people are more vulnerable than the structure,

However. by protecting the people. the structure is automatically protected. Since people are damaged before the
structure. preventing conditions hazardous to people automatically prevents conditions hazardous to the structure.

The Patton Plan guards against fires involving interior furnishings and contents. Conient fires must be detected carly
and be stopped. This is the heart of the fire safety Patton Plan,

Patton Life Safety System

The National Fire Protection Association publishes the Life Safety (building) Code. This code establishes structural
regulations presumably safe to people oceupying the structure and represents the traditional structure-oriented fire
sufety plan.

The Patton Life Safety System is designed to protect the occupants through an advance sprinkler system design.
Modermizing the sprinkler system and directing it toward protecting people rather than property represents a forward
step in fire technology. Further improvements to the system were devised: an electronic detection and supervisory
system: automatic signal to the fire department: and better manual tire fighting tools.

The issue is that this plan saves people and structures. whereas the “fireproof building™ theory saves buildings, and
often sacrifices human life. :

Architectural Ramifications

The shift in fire technology from structure orientation to people orientation will cause the most significant change in
architecture in this century.

Presently, approximately 605 of the building codes are fire safety regulations. Of all fuctors affecting tie design of a
structure, fire safety is primary.

Architects design buildings first to meet fire codes, secondly to meet human needs. In applying their professiona
skills architects perform within the confines of a complex set of structural regulations, Because the architect has always
been confined. he accepts this normally. His vision is restricted by the parameters of controls, The architect cannot
visualize buildings he could build any more than fish could visualize life out of water. The environment is totally
different, and the human mind working in one environment does not visualize within the framework of a different one.

Eventually the Patton Plan for Fire Safety will void building regulations as known today. Architects will tind that
dontrols they have accepted all their professional lives are gone.

In this new environment most architects will flounder like fish on dry land. A few will develop new skills and
establish a base Yor a renaissance in architecture.

New Building Materials

Today. the plastics and chemical industries create synthetic materials with the potential to revolutionize
construction. Within the past year five separate firms have planned homes constructed of plastics, Several visualized
molding the structures as plastic toys are molded.

Fire rexulations. however, act as a deterrent to most of these plans. Underwriters Laboratories in Chicago und the .
National Bureau of Standards in Washington put these plastics in i furnace and say they burn too fast and produce too
much smoke. They base these restrictions on old fire safety theories which contend the structure sets fire safety
parameters.

The Patton theory lolds that the structure is secondary, and that combustible contents are the prime threat to
human life. By adequately controlling interior fives and intercepting them before they involve the structure, even

\l} ructures of molded plastics are fire safe--not by fireproofing the structure, but by fireproofing the occupants.
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Existing Buildings

Building codes constanily ¢hiunge because live experts stitl try to write codes detining inherently safe or “fireproof™
buildings. which is impossible.

Each new regulation convinees the uninformed that “old™ buildings are “unsafe™ buildings. Why? For no other
reason than that the codes have changed.

Consequently, probably every major umversity in the United States is under pressure to tear down its hallowed
buildings. The Patton theory states that age and construction are irrelevant to fire safety. Old buildings can be safe. and
new buildings. unsafe. The heart of the matter is whether systems have been installed to control the interior fire betore
it cndangers occupants.

Patton Theory Applied To Universities

Modern universities are small cities. Many have their own power and water supplies, police force. fire department,
and engineering and maintenance departments.

Building 1ypes and services inclide the folowing: apartment, dormitory. restaurant, hospital, printing plant, movie
house. theatre. sports stadiuvm. gymnasium, library. machine room, inachine shop. woodworking plant. storage facility.
laboratory . classrooms and facilities For a varicty of other activities.

Euach of these operations represents ¢ fire protection problem. Every building is subject te building codes. As
previvusly mentioned, 60% of building code requirements will address the fire problem.

When firc-oriented building construction costs are totaled they usually represent at least 207 of the total cost of
new construction. Added to this is the cost of special water supply. fire department services and facilities. emergency
power and lighting, and other fire-related costs: therefore, fire protection represents one of the major costs of any
university.

Changing fire technology to produce major reductions in costs or major improvements in human safety should be
important to university management. Shifting fire sufety emphuasis from structural regulations to fire control systems
will reduce not only building costs but also increase tlexibiiity of structures.

Since many universities have architectural divisions, the Patton Plan of Fire Safety offers the opportunity to create
new construction torms and building types not locked into existing building codes. It fire satety is independ=at of
structural system this opens up the building design field 104 creative new world.

In the future. when the Patton Fire Safety Plan is fully implemented, there will be no boundarics to the university
cities that can be created. except those that exist in the mind of the creator,

O
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ALOHA RECEPTION—Hosted by the Pacific Coast Regional Association of
APPA, this gala opening of convention festivities provided members, guests,
exhibitors and their families with an opportunity to greet new and old friends.
They also made their first acquaintance with Hawaiian pupus {hors d‘oeuvres to
the mainlanders) and the delightful Facilities Manageriient Troupe, a talented
Hawaiian ensemble that entertained frequently throughout the convention.
Members took turns accompanying them on the washtub bass.
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AIR CONDITIONING WATER TREATMENT - SAVINGS AND TECHNIQUES

Inefticiency and downtime of commercial air conditioning systems often result from loss of heat transfer efficiency in
the refrigeration systems caused by waterside corrosion, scaling and fouling. Good water treatment programs provide
the necessary protection. Soundly engineered, such programs actually lower power and maintenance costs and increase
equipment life and efficiency. The programs are designed to meet individual needs based on makeup water source,
operating parameters and applicable water discharge standards.

Air Conditioning Marketi

The high living standards of today's socicty include comfort in all facets of daily life—home, car, office and school.
Evidence of this is the high percentage of air conditioning units specified in current construction projects. Technically
advanced systems are going into many new units to assure lower manpower and operating costs for the systems. Such
systems have critical standards of heut transfer efficiency and control of water conditions and include automatic
temperature, humidity and ventilation controls.

in many cases schools now include such air conditioning systems in their design, and they represent 31,7 percent of
the estimated installed market with advanced controls as of June, 1971. A high percentage of these systems in
educational facilities suggests strongly that installations are going not only into new construction, but also into existing
facilitics.

The concept of school air conditioning has been most rapidly adopted in affiuent suburbs with up to 85 percent of
such schools having full air conditioning. Adding impetus is 2 growing trend toward year-round schooling as the answer
te future educational needs Fifty-five percent of new secondary schools and more than 86 percent of new university
buildings are constructed with full air conditioning capacity.

Budget Considerations

Steadily increasing operating costs of central air conditioning have prompted interest in controlling expenses con-
sidered variable. One way to achieve this is through sclection of a well-engineered water treatment program. An obvious
corollary to this is selecting a supplier of such programs with the necessary experience, products and technical skills.

Six major cost factors directly influencing operation of commercial and industrial air conditioning systems are:

a. Capital d. Maintenance
b. Power e. Water
¢. Operating labor f. Chemical

a. Capital

For satisfactory air conditioning of plants of most colleges, capital costs may exceed $1 million. Refrigeration loads
can vary from 2.000 to 15,000 tons capacity, and initial costs may run from $500 to $1000 per ton of capacity. Much
of this cost is for water handling equipment (cooling towers. condensers, chillers and piping) and is a major investment
worth protecting. Depending on size and metallurgy, a condenser tube bundle may cost anywhere from $30.000 to
$100.000 to replace. Good water conditioning can usually avoid such expenses.

Frequently, air conditioning systems are designed with ample fouling factors and may include standby equipment to
prevent system downtime if serious problems arise. Careful advance planning of a system includes good water treatment
as part of the projected operation. thus precluding need for the capital costs of standby equipment.

By LOUIS B. ASTBURY. The author is district manager (Indiana) of Betz Laboratories, Inc., Somerton Road, Trevose,

Q ennsylvania 19047, producers of specialty chemicals with engineering services for water and process systems.
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Diagram shows typical centrifugal unit using Schematic drawing of absorption refrigeration system.

cooling tower water as the condensing medium.

The size of capital investment depends not only on capacity. but also on such design criteria as type of refrigeration,
available resources. and whether the system is centralized or decentralized. With the centralized system. there is one
power station comprising a few turbine-driven compressor units and/or abscrption systems. In decentralized systems.
many relatively small (200-500 ton) refrigeration units may be spread over the campus. Both types are widely used in
U.S. educational instatlations.

Of the three types of air conditioning systems available (centrifugal refrigeration. absorption units and reciprocating
compressors) only the first two will be discussed. since the third is usually limited to 200 tons.

A centrifugal unit consists of @ compressor. a cooler and a condenser. The centrifugal drive may be an clectric motor,
steam turbine or gas engine. The unit is compact. reliable. quiet. and offers long life. low maintenance and easy
operation. The cooler is usually o shell-und-tube heat exchanger. A refvigerant such as Freon 12 or Freon 22 circulates
on the shel! side. Water circulates ihirough a closed loop on the iube side. The condenser is also a shell-und-tube
exclianger, with water as the condensing medium.

Cooling tower circulation is normally 3 gallons per minute per ton (3 gpm/ton) of air conditioning. Water in the
condenser requires careful treatment, since it is in open circulation and gets saturated with oxygen, causing corrosion
on metal surfaces. Water in a closed loop is easier to control.

Absorption chilling systems for commercial air conditioning are also effective and economical. Such systems use
steam from heating botilers that are normally idling. and are compact, quiet, and efficient. They will function on either
low-pressure steam or hot water.

A typical rating for absorption equipment is 12 psig dry saturated steam supply at 245F. For a system using hot
water. if the water enters at 270F and leaves at 230F. the capacity of such an absorption unit is approximately the
same as the steam-operated unit.

The basic difference between an absorption and a centrifugal sysiem is the refrigerant. An absorption unit uses
water. cooling it by evapuoration, rather than compressing its “refrigerant.” Water is vaporized and absorbed by a salt
solution such as lithium bromide. Stcam boils off excess water from the salt solution, returning the solution to its
original strength so it can absorb more water vapor, thus keeping the cycle continuous.

The four main scgments of the absorption cycle show the absorber and evaporator performing the actual chilling
while the generator and condenser complete the continuous operation. For heat dissipation. condensing water gets
circulated over a cooling tower. Necessary flow for such systems is 6 gpm/ton of air conditioning load.

Absorption refrigeration systems are a practical choice when any of the following conditions exist:
I. Low cost tuel is available to generate steam:

3. Electricity rates are high:

[l{llc 3. Low pressure heating capacity is not in use during the period when the cooling system is in operation:

(72
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Graph illustrates operating cost benefits for centrifugal
and absorption units.
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4, Waste steam js available.

A good estimate is: If the cost of steam in dollars per thousand pounds is under 50 times the cost of electricity in
dollars per Kw, anticipate lower operating costs for an absorption unit.

b. Power

Power costs for a refrigeration machine may be calculated as:

- bhp x hrcost/Kw hr x .746
POWER COST "Motor efficiency (%)
bhp = brake horsepower
.746 = conversion factor from Kw to bhp

The equation shows power costs will rise when any factor on the other side of the equation varies. If motor
efficiency drops or horsepower requirements rise, power costs rise. Obviously any change in the heat transfer
coefficient of the system will cause unfavorable changes in the equation. Fouling correlates directly to heat transfer, as
does scale buildup, both reducing heat transfer efficiency. To offset fouling, more heat transfer surface is required.

Most systems are designed with a built-in tolerance factor for expected fouling. Planning for a proper water
treatment program in system design and lowering this tolerance factor can reduce construction costs.

With a sound water treatment program, a safe fouling factor is normally 0.0005 to 0.001. This factor is an
expression of hours times square fect times degrees of temperature difference divided by Btu’s. Without treatment the
factor can reach 0.003 or 0.005. This may increase horsepower requirements by as much as 30 to 50 percent. Using the
equation and chart below, the result is an increase in power costs.

N
FOULING FACTOR = s: @ sq. ft. @ £T

Btu
Overall Heat

Fouling Factor Transfer coetficient Increase of

(hr.) (sq. ft.) (hr.) (sq. ft.) Thickness of required heat

(deg. I temp. {deg. F. temp. scale transfer (%)

dift.)/BTU diff.)/BTU (inchces) surface

CLEAN TUBES 850 .000 0
0.0005 595 .006 45
0.001 460 .012 85
0.002 315 .024 170
0.003 240 .036 250

¢. Labor
Labor costs must depend not only on the size cf the physical plant and the number of units, but also on how many
actual physicai functions must be performed by operating engineers and other staff personnel.

Q centralized systems have more cquipment to be serviced, which means their labor costs are higher than the
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man-hours required to service equivalent tonnage of centralized equipment. Using dry chemicals in water treatment
may increase lubor costs because of need for testing, control, blending and feeding of the products. Labor costs can be
lowered by using liquid products which combine active ingredients for corrosion and scale protection in single formu-
lations., and which are fed on a continuous basis with reliable low-capacity pumps giving the system optimum
protection.

The success of a water treating program depends on maintaining good chemical batances in the system. To achieve
this may require manual testing daily for inhibitor analyses and up to 3 pH determinations daily. Testing frequency will
be determined by circulating water characteristics and by adherance to program parameters. The growing use of deposit
control agents for calcium scale control and fouling has made it possible to relax many system parameters to somne
degrec.

Time needed for feeding, testing and control adjustments favors central systems over decentralized ones. Central
units are also more casily and economically automated. Using equipment designed specifically for the purpose, inhibitor
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feed can be held within + 0.1 units. and blowdown can be controlled with a predetermined conductance level. Alarms
guard against acid overfeeding through an interlock stage based on corrosivity measurement.

These controls can greatly reduce manual testing and control time and free operating personnel for other
responsibilities. Actual testing dane by personnel may be reduced to once per week, and good quality equipinent calls
for only routine maintenance of the electrodes—less than 5 minutes weekly. Thus automation cuts manua' labor toa
minimum. a fraction of that required with manual control. For progressive plants with increasing automation, liquid
products. amenable to automatic control. are ideal.

d. Maintenance

Such routine maintenance as testing and applying chemical treatment is a normal part of the budget. Extra manual
labor can send a maintenance budget soaring, and manual cleaning or acidizing condensers required because of lack of
good water treatment is very expensive and time-consuming. Usually it means lost service time for the unit. In addition,
acidizing the tubes causes some metal damage and contributes to shorter equipment life.

With poor waterside fouling control, air conditioning units may have as many as two or three unscheduled
shutdowns a year. Aside from labor and expenses. such shutdowns invariably elicit complaints from students and
faculty. A properly engineered program controls scaling and corrosion tendencies in the circulating water and provides
protection against corrosion of 90 percent or more. Two to three years of operation can be expected before any
shutdown is needed. Then, only water fiushing may be needed after thorough equipment inspection.

Control is more effective with automated systems. A computer testing laboratory initiated a water treatment
program after numerous shutdowns caused by waterside problems. Control problems still existed, but tube drilling was
no longer required. In 1967, the firm began evaluating a completely automated cooling water treatment program,
gradually expanding it to include 13 installations with capacities averaging 400 to 500 tons.

Results obtained are as follows:

1. The first heat exchanger, opened after 2 1/2 years, showed no scale. Tubes were simply flushed with a hose and
returned to service.
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Graph shows proper cocling water treatment results in
higher cycles and lower blowdown rate. Therefore, less
wastewater must be treated or discharged.
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2. No downtime due ¢t scale or corrosion occurred in any of the 13 uuits.

. Coriusion rates, verified by coupons, were less than 3 mpy with a nonchromate inhibitor program.
. Water consumption dropped 50 percent.

. Water treatment chemical use dropped 30 percent.

. Man-hours dropped 50 percent.

. Maintenance on the waterside feil by 80 percent.

[o T B NV N N V%)

. Automation equipment (including installation) showed a 20-month payout.

While not every installation of automated equipment realizes as many high dividends in economy and labor, it is
obvious that such equipment offers enough attractive advantages to merit serious consideration in sizable installations.
¢. Water

Increased control over discharges by environmental legislation has raised the cost of discharging water near the
average charge for cooling tower makeup. Assuming a cost of 25¢/1000 gallons of water, a savings in water cost can
relate directly to lower operating costs.

Water consumption is directly _related to circulation rate, temperature range across the cooling tower (AT),
evaporation rate and cyuics of water-soluble mineral concentration. The relationships are as follows:

(1) Evaporation = Circulation x 1% per 10F 6T

(2) Blowdown (plius windage) = Evaporation
Cycles of concentration -1

(3) Makeup = Evaporation + Blowdown

This relationship shows that a tower system operating at higher cycles of concentration means economic benefit.
Only a good treatment program can achieve higher cycles and lowered blowdown rate and still prevent scale and
corrosion. The amount of money saved will be directly proportional to the size of the water system. With the big air
conditioning tonnages found in large modern universities, this could mean water savings could approach $100 daily
with good control over cycles of concentration.

It is important to recognize that automation can do more than take over the manual work of feeding and controlling
treatment. [t will also improve control of cycles, and control blowdown in the optimum range to prevent fouling and
water waste. Both factors resuit in rrore economical operation. Betz conducted a survey of cooling systems, plotting
statistically the frequency with which cycles of concentration stayed either within suggested manual control limits or
within the optimum (narrower) range possible with automatic control systems.

That analysis reveals that if automatic control is used to maintain blowdown in the ontimum range, it can be
reduced by 29 percent in an average plant. For example, if maximum pemissible cycles are 4 U and a set-point of 3.8 is
@ . controf remained within 3.6 -4.0 cycles.
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{. Chemical

Chemical feed is proportional to blowdown rate, The 29 percent blowdown reduction quoted above results in a
corresponding savings in chemical treatment if residual rates are not altered. Similarly, a narrower range of inhibitor
level can be held with automatic control equipment than by manual adjustments.

Poor chemical control, with feed rates swinging above or below the recommended range, wastes money. Higher
dosages simply mean more treatment chemicals get discharged with blowdown; lower dosages than the required
minimum mean the system lacks the required protection against corrosion and scale, causing possible damage to
equipment. {oss of heat transfer, and possible downtime. ’

Modern Cooling Water Treatment Technology
Closed Systems

Closed systems are normally not subject to scale except where abnormal wates makeup with scaling tendencies is
used and goes to a hot water systeni. This would call for zeolite softening of makeup water.

Theoretically, the corrosion potential in closed water systems is not high, since oxygen introduced with the initial
fill of water soon depletes, the oxygen expending itself in attacking system etals. However, many systems actually
have sufficient water losses and air leakages to justify the cost of protective treatment.

Chromate and nitrite-based inhibitors are commonly used to treat closed cooling water systems. Buffered chromates
in the 500-1000 ppm range are cffective in waters with low corrosion potential, where galvanic corrosion tendencies are
not encountered. Higher treatment levels are nceded where high dissolved solids are present, or bimetallic couples, such
as steel and copper.

A disadvantage of chromate is that in high concentrates it tends te shorten the life of mechanical pump seals. Where
the system has pumps with mechanical seals, lower chromate concentrates must be used — in the 200-300 ppm range —
low enough that it will not affect seal life. Chromates are also incompatible with glycol antifreezes, and can only be
used with methyi alcohol antifreeze under elevated pH conditions. The usual procedure under such circumstances is to
go to nonchromate. Another disadvantage of chromates is that environmental effluent standards in many areas permit
chromates only at very low levels in discharge, if at all.

Fortunately, water treatment technology has progressed rapidly enough to provide alternatives. Nitrite-based ma-
terials are now frequently substituted for chromates to control and inhibit corrosion. They work well in alkaline
environments. To protect couples of steel with aluminum, copper and copper bearing alloys, silicates and nitrates are
often added to the nitrites to achieve the extra necessary protection.

Open Recireuluting Systems

As mentioned. open recirculating cooling water is more difficult to controf because cycling through the open tower
causes a growing concentration of dissolved and suspended solids, along with oxygen picked up from atmosphere. A
cooling tower functions very much like a giant air washer. Where the water in an air washer is intended to scrub
contaminants out of the air and carry them off, the tower goes through the same procedure, but with the purpose of
1 cooling the water through evaporation. However, the process stiil picks up contamination along the way, and the water

B “l‘C«cquircs more cffective treatment.



For many years, a good cooling water conditioning program called for maintenance of 300-500 ppm of chromate for
good corrosion control. pH in the 6.0 - 6.8 range for scale control and an occasional biocide to contrc I microbiological
fouling. It was found that adding a few ppm of polyphospliate dropped chromate levels to under 100 ppm. Adding zinc
made it possible to drop the chromate to its present-day levels of 20-30 ppm.

However, pollution contrg! legislation requires chromate levels to drop still lower, and, in some cases, even to be
eliminated. A few areas also have rigid regulations against the use of zinc and polyphosphate. The pressures of such
legislation have stimulated the development of new types of system protection, such as:

a. Deposit control programs ¢. Nonchromate programs
b. Ultrulow chromate programs d. Microbiological programs

a. Deposit Control Programs

These represent a tremendous advance in treatment technology. While pollution legistation helped stimulate these
advances, the dominating pressure was economics. for properly engineered programs provide cleaner systems, improved
heat transfer and longer service.

Now there are specific deposit control agents to control virtually any type of deposit normally occurring in systems.
Calcium carbonate, iron, silt, aluminum. various types of oils—each can be controlled by a specific agent. Alone or in
various combinations. they are highly effective and thus economically attractive.

The function of deposit control agents is complex. but they are believed to function by adsorbing on the surfaces of
ions or colloidal particles in the water. Proprictary products usually.include colloidal surface modifiers and rate control
agents as well, thus enhancing the activity of primary and/or secondary adsorbents. The pH is normally not adjusted to
extend solubility of potential precipitants in the water. Instead, particle size of the potential foulant is kept in the
low-growth range and in suspension, until it leaves the system via normal blowdown. This control of particle size is
referred to as rate control.

A practical example of its usefulness is its elimination of sulfuric acid by a new organic phosphonate in controlling
calcium carbonate deposition in cooling tower systeins. Normally, sulfuric acid would control pH at a level of 6.0 to
6.8. Using a rate control product, acid is either reduced or eliminated. and the system operates in a 7.5 to 9.0 range.
The water may be supérsaturated with calcium carbonate. but no deposition occurs. The reason is that particle size of
the calcium carbonate is kept small enough to enable it to remain in suspension instead of large enough to precipitate
onto metal surfaces forming scale.

In addition to eliminating sulfuric acid, another benefit of operating at the higher pt level is a lower corrosion {oad
on the system. With reduced corrosion potential, it became possible to protect against corrosion with an ultralow
chromate treatment.

b. Ultralow Chromate Program

The level of an ultralow chromate program is approximately 5 - 10.ppm with pH at 8.0 or above. A selected rate
control agent regulates calcium carbonate at an application rate of about 30 ppm. Evaluations of this treatment have
revealed corrosion controlled at rates of under 2 mpy. However mild steel must be pretreated for such a program to
prevent pitting and tuberculation. Growing stringent legislation on effluent standards is turning more attention to
programis requiring no chromate at all.
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¢. Nonchromate Treatment Programs

Polymers and phosphonates. singly or in combinations, can successfully eliminate crystalline scale formation at high
pH levels and supersaturated conditions. Inhibitors are chosen on the basis of the system’s makeup water characteristics
and the metallurgy of the heat exchange equipment. Anodic inhibitors such as polyphosphates, silicates, lignosulfonates
and other organics are used in combinations, and these often achieve synergistic effects.

Special organic inhibitors provide extra protection for copper and copper bearing alloys. Where water is hard enough
at these elevated pH conditions, a calcium-organic complex can offer the necessary cathodic inhibition. Acidic waters
low in hardness content need a strong cathodic inhibitor such as zinc to supplement the program.

Because devclopment of technology in nonchromate treatments has not been evenly distributed throughout the
industry, questions have been raised about the effectiveness of this type of treatment; but results obtained with these
less toxic programs are excellent, and average operating costs approach that of conventional chromate/phosphate/zinc
programs.

d. Microbiological Control Programs

An ideal answer to present and future pollution control effluent standards is a nontoxic toxicant. Since this is a
contradiction in terms, the next best approach is a toxicant that can be detoxified. Such chemicals as acrolein and
halogenated organics are available and can be neutralized by sodium suifite after performing their function. These and
similar materials are expected to phase out conventional products such as chlorpenates, thiocyanates, quaternary
ammonium compounds and carbamates. While purchase of these products is economical, their detoxification is not.

Chlorine and chlorine donors are still considered acceptable ecologically because chiorine is sufficiently volatile to be
virtually expended across the cooling tower and is usually present in etfluent, if at all, in small quantities. With systems
now moving toward higher pH operating levels, the effectiveness of chlorine as a toxicant is automatically reduced
markedly. Nonoxidizing biocides are becoming more economical than chlorine in many instances.

Water treatinent firms have more to offer than chemicals and treatment. Their programs are, or should be, carefully
engineered to meet specific requirements of each system. They provide corrosion control, deposit and biological control
and must comply with pollution control standards.

Competent service accompanies treatment recommendations, together with regular followup calls by the company
representative to assure good control is being maintained. A qualified supplier also makes available the experience and
training of a large engineering staff, as well as the resources of extensive and well-equipped laboratory services. They
should be able to provide monitoring programs giving satisfactory evidence that the system is properly protected.

This broad range of professional services is an excellent criterion for choosing a water treatment supplier, and will
often mean the difference between successful water treatment programs, and ones that leave the air conditioning
system shutting down for repair or parts replacement when it is mest needed.
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COST AND PERFORMANCE CONTROL FOR BUILDING MAINTENANCE

Maintenance and operation of the physical plant involve men, materials, tools, equipment, systems and procedures. To
effectively coordinate these elements to control a physical plant. adniinistrators need extensive experience in building
maintenance and operation management under diverse conditions.

A physical plant administrator recently offered this observation of typical problems prior to obtaining “conirol”
“Building maintenance and operation departments with high costs may have had an inefficient, uncoordinated and
floundering organization for years. Too uften, the physical plant is an organization with built-in delays that is less than
50% effective: that is, workmen are productive less than four hours out of eight.

“Uncontrolled maintenance is essentially a system of delays. The rule, rather than the exception, is for a
maintenance man to wait for instructions, for machines, for material or for other crafts. Jobs are delayed while
maintenance men look for material, travel to the job site and obtain tools. In addition. interruptions are frequent.
Basically, maintenance men want to do good jobs in minimum time, but may not be as effective as desired due to
working conditions.”

Symptoms of Lack of “Control”

When craftsmen, earnestly trying to find out what should be done, are confused and delayed, poor communication is
apparent. Program users, preoccupied with academic problems, are bothered and interrupted. Physical plant
supervisors, working diligently to handle problems continually cropping up, are dismayed, discouraged or reconciled to
their fot. The results are predictable: Poor pertormance, high costs, lack of confidence in the physical plant and friction
between them and program users.

Coordinating men and material is a problem when craftsmen try to determine material requirements and availability
after the job starts. Striving for maximum usage, program users are discouraged sceing idle space and equipment.
Physizal plant supervision knowingly penmit craftsmen to nunt for materials to complete jobs—they have no altemative.
Results: Job delays, interruptions and temporary repairs causing poor performance, high costs, tack of confidence and
fricticn.

Properly skilled craftsmen may be unavailable when required. One craft waits idly for another craft to arrive. Both
may arrive at the job site at the same time when only one craft can work at a time. Basically, they want to do their job.
once, properly with appreciation shown by their supervisor. Program users confronted with cost control efforts see
visible evidence of lost time.

Physical plant supervision realize their wen are not as productive as they might be. Assigning too many men to jobs
may prevent accomplishing more work with the same number of men. While it is wise to vverman certain emergency
jobs, routine maintenance, repair and construction are not two-man or multi-craft situations.

ineffective Solutions

In plants where such problems exist, administrators may strive for solutions. Improved work order and materiai
control procedures may be invoked adding pdperwork and resulting in less supervision of craftsmen. Planning and
scheduling may be started requiring the supervisor’s absence from his men more than before. Job cost and variance

By JOHN V. LAMMERS. The author is a greduate mechanical engineer (Washington University, St. Lowis) with many

years experience as a consulting engineer. In that capacity he worked {3 years for the Carter Carburetor Corporation of

St. Louis and for the past 10 years with A.T. Tierney Company, a Chicago management consulting firm, Lammers now

works in Los Angeles and has done management consultation for the University of California, Disneyviand, Los Angeles
"-' School District, University of [llinois and many other organizations.
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reports may be issued requiring still more analytical work by supervisors.

Management often realizes improvements have not helped as expected without having time to take corrective
measures needed. Valuable information may be gained tor specific situations, but performance of the physical plant
department and costs of the total function still require much improvement.

To overcome these inetficiencies. the pliysical plant administrator personally may become involved in 4 variety of
attempts. A new work order systemn and coordinating meetings may be partially successful in overcoming particular
difticulties. only to ignor other problem areas. They nay not alleviate frequent starting and stopping of jobs, tack of
materials and insufficient job supervision.

in many physical plants it is evident that basic in-house backgiound does not exist to implement ideas effectiveiy
Most departments cannot afford to assign inen to devise a system by trial and error. requiring several years to “de-bug.”

Broader experience, talents and skills may be needed to achieve tangible results. Probably, action is needed to
preclude dilution of existing improvements.

Physical plant administrators who have successfully implemented planning and scheduling have had experiences
parallel to these. They too gauged work backlog by how high job orders were stacked on foremen’s desks. They had no
method of estimating effectiveness of crews. Coordination between crafts, maintenance and program users had been
poor.

Management consultant firms such as A.T. Kearney, Inc., are qualified to evaluate physical plant organizations and
help management grasp opportunities for improved performance and reduced costs. They bring to assignments the time
necessary to work uninterrupted toward solutions to problems. They provide objectivity -impartial and independent,
uninhibited by political, traditional or historical considerations. They uoffer experience in analysis and solution of
similar maintenance and operating problems for many organizations. They also have an wunderstanding of the
complexities and interrelationships of management problems, particulardy involving the “*human factor.”

While they offer no panacea, they endeavor to apply pertinent specialized, as well as overall, management skills. With
¢ach recommendation tailored to particular needs and abilities of the physical plant organization, their objective is to
arrive at sound solutions and to develop in-house personnel capable of carrying on after the consultant completes his
assignment.

To insure that trained personnel are available to implement the course of action, representatives from the physical
plant department should work witli the consultant. Costs for consultant services are reduced, pride of in-house
authorship is created and effective, tangible results are more easily achieved.

Requirements for ““Control”

Most physical plant administrators know they need to schedule and coordinate maintenance. They know they need
the right craft on the job at the right time. They realize they need to know how many men are required, what the total
job time should be and what methods and niaterials should be used to prevent job delays and interruptions. They know
they need control.

Experience has shown performance improvement and control require consideration of a minimum of ten objectives:

1. Consistent Estimating. For scheduling purposes, the estimated time required to perform a given job should be
consistent and should be made known in advance:

tJ

. Methods Analvsis. The best job method should be made known before the job starts. Consideration should be
given to using the best method regardless of tradition. This may require differeni tools, material and changes in
work habit:

3. Elimination of Delavs. Knowing in advance the estimated time required and the job method to be used permits
more realistic scheduling which helps eliminate delays:

4. Coordination of Crafts. Where each craft supervisor knows job content, job sequence and estimated time per
sequence, it is possible for him to improve coordination with other supervisors:

5. hmproved Supervisory Control. Reduction in foremen’s paperwork allows more time for directing efforts of
houry employees- their primary responsibility. Realistic time estimates and method analysis provided in advance
also permit foremen to question poor performance immediately to determine future improvement measures:

6. Training. Need for training craftsnten in certain skills imust be made known to improve performance. Need for
additional training of supervisors in techniques of supervision may be required to maximize performance. Also.
training future physical plant administrators should be considered:

7. Materials Control. Material. tools and equipment are needed in the proper place in sufficient quantity at the
correct time to help keep craftsmen productive. Making known the job method in advance permits stocking
needed materials.
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8. Work Bucklog Control. The work backlog of euch craft should be known to permit more realistic scheduling.
Establishing the proper number of craftsmen required allows analysis of the need for outside contract services;

9. Controlled Manning, Knowing the work backlog of each craft. time required and method to be used permits
adjustment of crew sizes. Proper adjustiment of crew sizes provides better craft coordination and more effective,
realistic scheduling:

10. Cost Control. To satisfy academic program users in rapidly changing times. new and better methods are required
to control and reduce costs. As equipment becomes more complex and costly and as space costs increase,
imaintenance requirements become more precise and demunding. However. to preclude increases in maintenance
costs trom dissipating potential cost reduction. caution must be exercised even in modem physical plants. To
achieve tangible results objectives first should be economical and feasible on a continuing basis when performed
by available personnel.

Initial Step in Gaining “Control”

Preliminary studies or surveys can determine improvement measures required. Changes needed. costs incurred, time
required and cost reduction potential should be established. Without commitment to a course of action, and before
change in present operating procedure is made, requirements for implementation of formal improvement measures
should be studied. documented and substantiated.

The present organization should be studied to determine and define functional lines of responsibility and authority.
Organizational control of labor, material, systems and procedures should be defined to determine present methods and
compatibility with complete “‘control”’. Revisions required to "he existing organization should be announced before
implementing controls. allowing for reassignment of existing personnel when possible.

Existing facilities should be reviewed to determine effect of existing craft sitops, equipment, stores and sulvage
operations on potential iinprovement. Physical layout of the plant and shops must be considered. Transportation and
communication requirements should be analyzed. Problems resulting from inadequate facilities should be investigated
before attempting 1o implement complete control.

Systems. procedures. methods and controls presently in use should be analyzed. Existing reports for financial
control need not be disturbed for they usually provide valuable cost distribution information and are the responsibility
of accounting and finance departments.

Extent of revision of existing maintenance paperwork required to achieve control should be known. Due to the
tendency to resist change and the time required to acquaint personnel with change, as few changes as possible should be
made. Even though innovations are usually required. this should be done with a minimum of paperwork.

The present performance level of maintenance should be identified. Identifying the present performance level is
important in establishing the basis against which future improvement can be measured reliably. A representative
selection of jobs for each craft should be studied to determine present performance by craft against predetermined
maintenance standards. A.T. Kearney, Inc.'s Simplified Maivitenance Standards, based on accepted industrial
engineering techniques, offers consistency, objectivity and ease of application not permitted by individual estimating,
historical averages. work sampling or detailed engineered standards.

It is equally important to project potential performuance improvement realizable by adopting recommended
improvements. This projection provides an accurate estimate of potential cost reduction and is needed to evaluate
economic feasibility of implementing formal control.

Normally. potential cost reduction and performance improvement provide economic justification. and required
changes ure acceptable and desired by the administration. On this basis practical and reliable decisions can be made to
implement improvements required to obtain tangible control of physical plant function.

Need for Planning

Improvement measures should be based on the conviction that planning is essential to achieve control. Planning is
devising a course of action in advance and prearranging details for maintenance. repair and construction work
pertormed by hourly personnel. Planning permits identification. communication and measurement of maintenance and
requires identification of eight factors:

I. Scope of job 5. Materials required
2. Location of job Tools and eqiipment required

3. Priority of job Craft skills required

® N o

T Methods tobe used Craft manpower required
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The job's magnitude and complexity determine the applicability of detailed planning. Certainly, multi-craft jobs
should be planned. Jobs affecting safety of personnel, continuity of operations and increased usable space and equip-
ment should be planned, as well as repetitive jobs. Minor routine jobs such as tightening V-belts, replacing fuses and
fight bulbs und adjusting valve packnig glands may not require such detail.

Need for Maintenance Standards

To assure continuity of meaningtul planning for maintenance supervision and craftsmen, some form of discipline is
needed. Experience in over 250 organizations indicates that the application of Simplified Maintenance Standards
provides a consistent and realistic measurement of improvement progress for administrators. Application of standards
permits automatic generation of material, tool and equipment requirements.

Improvement measures, therefore, should be based on advanced, detailed planning through application of main-
tenance standards. Prerequisites and understanding are required: for improved effectiveness all personnel involved need
to be familiar with the concepts ot the program.

Implementation of "’Control"”

Introductory meetings with supervisory. staff and crafc personnel serve appropriately to introduce content and
objectives of the maintenance control program, and to stress that it has been designed for their benefit.

It should be understood that maintenance planning separate from craft foremen is required to improve performance.
Experience has shown that most maintenance foremen cannot adequately plan maintenance work and supervise efforts
of their craftsmen. Job planning or job supervision and coordination, or both will be neglected.

It should be understood that planning to improve maintenance performance must be done before the job starts.
Effective scheduling of personnel requires advance planning to obtain greater productivity from craftsmen. Consistency
of crattmen’s effort is the primary factor: work pace is not.

During iutroductory meetings, occurrence of emergency work should be discussed. Most emergency work cannot be
completely preplanned and will interrupt otherwise eftective scheduling. Precise definition of emergency work should
be explained and discussed.

After introductory meetings, maintenance work planners should be sclected from existing personnel. Planners should
have responsibility to plan work in advance. apply Simplified Maintenance Standards, schedule and dispatch manpower,
material, tools and equipment, determine work backlog and report craft performance. Personnel selected as planners
must have craft experience and job knowledge. Since the planning activity is merely being formally centralized into a
stalt function. it should not be considered g new or added function. Consequently, selected planners need not be
replaced.

Well-trained and proficient planners are a key to the success of control. They require training to be proficient
planners and to apply Simplified Maintenance Standards and implement meaningful controls. Depending on the size of
the department. approximately six to eight weeks are required to train planners.

Management control techniques are required. Revision and issuance of new procedures as determined in the
preliminary study should be accomplished before the end of planner training. Procedures include work order, time-
keeping. material stores. delivery and control, planning, estimating and scheduling and control reporting for manage-
ment. These procedures should be caretully developed with all supervisory personnel who will use them.

As soon as planners are trained and revised procedures are instituted, maintenance can be phamned in advance.
Initially, coverage may be low. As planners gain confidence and become proficient and as maintenance supervision
becomes familiar with the benefits available, planned work coverage will progressively increase. Improved maintenance
performance will result.

Resuits

Experience with completed maintenance management control programs have been gratifying. Cost reductions in
howrly Tabor have averaged 20 o 30% after deducting administrative costs of the planning staft.

Implementing control ovei a physical plant function is not casy. The road 1o improved performance is rocky.
Harassment will continue from many sources even with controls. With controls, however, workload is lighter since
Simplified Maintenance Standards provide the discipline to assure effective advance planning.

The results are worthy of consideration by administrators. Labor control, craft coordination.materials control and
active supervision result in tangible cost control of the physical plant.
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BEWARE OF HOUSEKEEPING CONSULTANTS

Who needs consultants? In order to answer that question, first determine what a consultant is. The Thorndike-
Barnhart dictionary defines a consultant as **a person who gives professional or technical advice.”

Why do people need help from others? Because they live in the age of the information explosion. More information
will become available in the next ten years than in all the centuries before. Libraries built twice their present size will
overflow with books in 10 years. A century of thought and invention is now being compressed into a thousand days.

This mass of facts and viewpoints has created change. Of all scientists, engineers, mventors researchers—people who
make change —who ever lived, 90 per cent are at work now, changing things!

This flood of information and change demands intense specialization. Once engineers were glorified mechanics who
built bridges and designed tools; now there are ceramics engineers, textile, cryogenics, vibration and industrial
engineers, There are even subspecialties: industrial engineers work in time study, methods analysis, hospital systems,
rate setting anG operations analysis; a few even work in housekeeping management!

The question is not If to use consultants, but when and whom to use.

The differences between consultants who charge for their time and ones who do not is the difference between
professions and hobbies. The registered engineer who consults puts his license to practice with every recommendation,
and with every contact. just like a lawyer or C.P.A.

It is time to consider paying for consultation when the organization:

1. Is strong enough to implement recommendations and to sustain improvements;

2, Is growing fast and needs the equivalent of an experienced staff it cannot afford to develop and keep full time;

3. Has made all internal intprovements it can and feels need for objective analysis;

4. Cannot get from management and other departments the interest and support needed to function effectively;

5. Wants to improve morale by demonstrating management is willing to invest in a motivation and training program.

Wiien an organization needs professional help it looks for the best help at a reasonable cost.

There are many types of consultants, generalists and specialists. Some firms specialize in *“*head chopping™: some are
general management consulting or accounting firms who will work in the custodial field as a sideline. Some are
combined-service organizations which not only consult, but also provide contract cleaning services and sell you
chemicals! Such an organization raises the question: What are they trying to sell? Service Engineering Associates, Inc. is
an independent specialist.

The consultant chosen must have a business and professional philosophy consonant with the organization it serves.
The client-consultant relatiorship should evolve: After interest is shown by a potential client, a proposal should be
developed to assist the client in necting lis objectives. In order to make a proposal and provide later service that is
objective, contract cleaning services should not be provided by the consultant, nor equipment or chemicals sold. nor
sales or services by others promoted. Thus, the consultant may serve objectively:

1. Clients who do their own cleaning.

2. Clients cleaned on contract.

By EDWIN B. FELDMAN, P.E. President of Service Engineering Associates, Ine. (Atlanta, Georgia), the author has
been a consultant to the University of Hawaii for the last five years on custodial operations studies; program develop-
ment in staffing, personnel assignment and training; and gssistance in the implementation of these programs. He is the
author of three books: Industrial Housekeeping, Housekeeping Handbook and How to Use Your Time to Get Things
Done, plus numerous articles in various professional trade and technical journals. He is also working on a fourth book,
~Q ng Design for Maintainability, to be published soon. '
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3. Contract cleaners.
4. Government,
5. Organizations and institutions.

Discussion of objectives in the early work state is important. Service Engineering Associates, Inc. typically employs
one of three general objectives:

1. Cost improvement within tixed quality levels; .
2. Quality and morale improvement without exceeding a fixed budget (sometimes including consultant fee);

3. Open objective fostering suposition of whatever opportunities exist for quality and cost improvement, without
limitation.

At this point, some organizations consider the “‘audit” approach, which provides a more cursory or general analysis
than would a complete study or programming. Typically, audits provide specific analysis of example buildings or
fucilities, extrapolating data to indicate likely results for the entire physical plant; opportunities are shown for
improvement in equipage, chemicals, structure of department, supervision, scheduling and procedures. Not only does
the audit predict what might be accomplished through more complete study, it also provides an opportunity at smaller
risk for the client to familiarize himself with consultant personnel and operating procedures, thus establishing an
atmosphere of confidence involving management ard the work force. Normally, half the fee for an audit can be
credited against a more detailed study (based on the amount of information related to both services).

The fee must be calculated as a direct function of engineering time involved, plus expenses, rather than “what the
traffic will bear”. Options might be offered conceming implementation services, and later **on call” services. Be very
suspicious of any custodial consulting fee exceeding 2 or 3% of the custodial budget during the service period except
for a small operation.

In selecting a housekeeping consultant, pursue these questions:

1. Does housekeeping consulting represent the fundamental service provided by the consultant, rather than a
sideline?

[

. Is the work performed by professional engineers?

3. Is the consultant entirely independent of supplier and contract cleaning organizations without interest in such
firms?

. Is the consulting firm owned entircly by its own consultants without outside interest?

. Are fees based only on time involved (and expenses) by professional consultants?

. Are services and fees specific, eliminating the need for additional services and fees.

Have the consultants worked at least ten years in this specialized field?

& N oo e

Do all consulting firm personnel work full time in professional consulting activities?

9. Does the consulting firm broaden its fund of experience through seminars and other educational activities?
10. Does the consultant provide a comprehensive reference list?
11. Has the consultant contributed to the literature of housckeeping management?

The consultant’s services should comprehend these factors:

i. Program should be operable with existing supervision and labor whe. .ver possible

2. Consultant should work himself out of the job within a reasonable time, usually after one year of
implementation.

3. All assignments should consist of a reasonable day’s work.

4. The services should benefit wherever possible all three levels of personnel involved: management, supervision and
custodial help.

5. Use should be made of the “work design” concept of creative analysis, rather than specific criticism.
Who needs consultants? Those

-Who are not able to cope with the information explosion unassisted

-Whose lines of communication to management arc not without obstruction

-Whose management is not confident in the objectivity of in-house recommendations

-Whose muanagement does not understand the balunce between housckeeping quality and cost and who has not
provided sensible objectives

RIC
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-Who have neither a static organization nor time to make changes

-Who cannot train and motivate supervisors and workers adequately and regularly

-Who are not able to stintulate management 1o act on in-house recommendations

-Who have not been able to develop the praper status and compensation for the department and its members

-Who have no broad experience in g/ phases ot the work in many different organizations and locations.

A manager is a person who gets things done through others. He turns to consultants for help, not because he is
inadequate. but simply because he has enough understunding and self-confidence to a good manager.

QUESTIONS AND ANSWERS

Question (Bob Farley. Occidental College): We have recently been approached by contract housekeeping and custodial
maintenance firms which say they can provide service with about one-third the personnel an independent consultant
would use. How should we approach this kind of presentation? We do not have the resources to evaluate their
proposals ourselves.

Answer: When our fimy does work foi an organization that wants contract cleaning, and some university and college
clients do. we think there is only one legitimate basis for comparison..The cost of contracting should be based on
services and personnel the depaitment would use were it performing the work itself. The only way to compare costs
is to measure requirements, apply time allowances, analyze structure and organization, determine how many people
will be needed and what equipment will be used and judge job frequency of both in-house and contract
maintenance

Question (Dale Hawn, Grinnell College): You alluded to employment of students and then amended your statement to
employment “‘under certain conditions.” Would you outline those conditions?

Answer: Never attempt to use student help for less than two-hour blocks; using a student for 1'% hours at a time is
“spinning wheels.” The preferable time alfowance should be three to four hours at a time, because what is lost {s the
make-ready and put-away time—a bigger percentage of the total in smaller time increments. Also, it is not desirable
to use students every night becausc of their studies and other activities; it is much better to have two shifts—half
working Monday. Wednesday and Friday and the other half working Tuesday, Thursday and Saturday or the
weekends.

Secondly. student help will need intensive supervision because their working hours are short and there is a high
turnover rate. They must also have good training, which some say is useless because of the turnover. The higher
turnover makes the training more necessary. The basic considerations, therefore. should be for longer work periods,
adequate supervision and training on the job. Also, if the department can grade their performance on their
permanent academic record, students will work 50% harder. Some people have been able to do this, and [ urge you
to do 1t if you can.

Question (Sumner Holbrooke. Phillips Exeter Academy): Would you comment on the hourly rate for student workers
compared to the hourly rate for permanent adult employees?

Answer: [t should be the same.

Question: In every case?

Answer: 1f they are to be responsible for doing the same work they should be paid at the same rate.

Question. Have you had experience with using classifications such as Custodian I, 1T or 1?

Answer: That kind of classification goes against the pay law of 1963. Some people have been successful with using the
system thus far, but they may be overruled at the time of their next Department of Labor inspection.

Question: What if one custodian uses mechanized equipment and another does not?

Answer: In the case of the Department of Labor versus Waynesboro College the defending lawyer said pay grade |
employees did all lighter-duty work (i.e.. dusting), while pay grade 1l employees did machine work; the court said
the extra skills required to operate the floor machine are counterbalanced by the manual dexterity required for
dusting, therefore the jobs are equal. That is the rule now. If a lighter duty task occupies less than 50% of the work
time, the court says the tasks are equal to more skilled labor, and therefore the pay should equal. Men and women in
housekeeping departments should have the same starting rates or the situation may end in a lawsuit.
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COFFEE/PINEAPPLE JUICE BREAKS-—Morning and
afternoon recesses in the busy educational agenda and
daily sandwich lunches provided opportunities for
registrants to exchange ideas with one another and to
discuss various products and services with exhibitors.
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EXHIBITORS

APPA wishes to gratefully acknowledge the valuable contribution of the following firms to the success of the conven-
tion. Without their enthusiastic support, gracious hospitality, and attractive displays, the convention would have been
substantially diminished.

AMERICAN BILTRITE RUBBER COMPANY, INC.
AMERICAMMN GILSONITE COMPANY

BEST LOCK CORPORATION

CARRIER AIR CONDITIONING COMPANY
CERAMIC COOLING TOWER COMPANY

DAY BRITE LIGHTING

GYMNASTIC SUPPLY COMPANY

HAGER HINGE COMPANY

HILLYARD CHEMICAL.

HONEYWELL, INC.

HUSSEY MANUFACTURING COMPANY, INC.
INTER ROYAL CORPORATION

JOHNSON SERVICE COMPANY

JOHNSON WAX

KOOL SHADE CORPORATION

LCN CLOSERS

PERMA-PIPE, DIVISION OF MIDWESCO ENTERPRISE, INC.
RIC-WIL, INC.

ROYCE ROLLS RINGER COMPANY

RUSSWIN DIVISION OF EMHART CORPORATION

SARGENT AND COMPANY
SCHLAGE LOCK COMPANY

SERVICE ENGINEERING ASSOCIATES, INC.

J. A. SEXAUER MANUFACTURING COMPANY, INC.
STANDARD DRY WALL PRODUCTS, INC.
STRANCO

THERMAL CONDUITS, INC.

UNICON PARKING STRUCTURES

VAPONICS, INC.

VOLUME INDOOR PARKING, iNC.

VON DUPRIN

XEROX CORPORATION
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BUILDING DESIGN FOR EASY MAINTENANCE

Recently, the inflationary spiral has affected everything associated with care of buildings and grounds, including labor,
machinery and supplies. and many people are looking for ways to reduce building maintenance. The problem of
inflation is insoluable at this meeting, and there is also no way to guarantee reduced maintenance costs.

Reducing maintenance can generally be accomplished through proper planning, efficient design, proper materials and
efficient maintenance procedures. These procedures are outlined below in greater detail.

Proper Planning

In applying effort toward reduction of maintenance in schools, planning is perhaps the most important commitment
to be made.

An important part of this commitment is realizi- -3 that care of buildings cannot be planned as done previously,
because buildings are different. There is an entirely new set of circumstances and good planning can best be achieved
through adaptation, rather than old repetitive processes.

For example, architects and contractors traditionally decide what materials are needed in a building. When the
structure is completed, the keys are handed to the maintenance staff and they clean it for the next 40 years. Wouldn’t
it be better if the maintenance staff was actively involved in planning the building? If it is not possible to involve them
in the entire process. certainly it would be heipful to solicit their aid regarding such things as materials selection.

Taking this approach accom pliéhes several things. Useful options are obtained reflecting local needs and desires.

More importantly. maintenance staff feel like they have played a part in the decision-making process for the new
structure. If a person identifies with something he will work harder to see it functions properly, and this is an‘important
first step in attaining efficient, productive care of a new building.

Another planning resource is inservice training. In the past this was mainly provided for teaching and administrative
staffs. However, today there is great need for inservice training for maintenance staffs as well. Newer and more
complicated machines are available, buildings are constructed with different materials and time is a greater problem.

Few organizations provide inservice training to maintenance staffs. Some universities offer this service, the School
Planning Laboratory at the University of Tennessee being a good example. Also, there are some private sources such as
the Custodial Training Foundation in Hllinois, and commercial sources including Monsanto and Dupont.

Proper Design

Proper design applies not only to campus buildings, but also the grounds around them. Both these areas deserve
consideration from a maintenance standpoint as the total master plan develops.

First apply the problem of reducing maintenance to campus grounds, remembering that there is a great deal of
difference between today’s campus and yesterday’s cinder school yard. Today buildings are surrounded by a complex
of parking lots, loading arcas, athletic fields, roads, walks and even outdoor classrooms, used day and night by students
and the community. :

By JAMES L. CROCKARELL, Ed.D. The author currently serves as an educational consultant to Ellerbe Architects
(St. Panl, Minnesota), one of the largest architectural firms in the country. Dr. Crockarell has recently been involved in
educational planning nationwide; significant projects include development of the plarning program for the Mayo Clinic,
master planning for the University of Albuquerque, a rural development pian for high schools in Alaska and master
planxing for the Washington Technical Institute {Washington, D.C.). He formerly worked in school planning at the
Q versity of Tennessee and has held various teaching and school administration positions in public education.
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The site has taken on an importance that rivals the building structure itself. This is true because the modern
university has taken on new roles and responsibilities. and its activities stretch to every corner of the campus. As the
character of the site has changed so has site planning and design. It no longer means putting a building on a piece of
land or adding a building to a campus at a ramdomly selected location. Site planning takes into consideration every
function of the grounds and integrates these into one overall smooth-working facility that will be economical to
maintain.

Design and planning for easy maintenance extend also to site selection. Some things to consider are:

1

. Site is easily accessible to avoid maintaining elaborate road and walk systems;

2. Flat or easily sloping site will be more problem-free;

3. Avoid highly exposed sites. A protected site will usually require less care in terms of plants, snow removal, etc.;

4. Select site with soil promoting growth of grass without excessive watering and care.

After the site is selected it is important to integrate all elements involved. Elements that must be considered are
building location. roads. walks and play areas, parking lot. loading area, service arcas, lawns, secdlings, and the site’s
natural features,

Some helpful ideas to keep in mind are:

. School building should be located on site at a position that will provide low-problem maintenance. For example,
slopes should provide good drainage away from the structure,

2, Parking areas should be over-built so that lawns never need to be used.

. Entrance roads should be wide enough for maintenance vechicles and also should provide adequate temporary
storage tor refuse containers to reduce maintenance problem of cleanup.

4. Pedestrian walks should be wide enough to discourage walking on adjacent grass. Walkways should be built

wherever pathways are made by students. lowa State University has planned walkways wide and strong
enough for vehicle traffic.

Looking at the building itself several design features reduce maintenace time and expense. The building constructed
after involving maintenance staff in the planning process will probably be better suited for efficient cleaning operation,

In addition, research at Ellerbe Architects has indicated several design features help provide easy maintenance.

S
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Compact buildings reduce the amount of walking necessary to get to different parts of the building, insuring less
time spent on marginal activities.

. Windowless buildings or structures with few windows offer several advantages—less breakage and vandalism,
decreased cleaning area and less heat loss or gain.

. Systems and component construction using uniform materials throughout the building enables the maintenance
department to maintain lower supply stocks and simpler operation.

. Common service shafts containing various mechanical systems allow for centralized repair and easy operation.

. Good space relationships not only serve the school program but are arranged to accommodate necessary custodial
storage for each area of the building.

pecial attention should be given to custodial rooms. These facilities should be carefully planned and designed for
campus building. Some useful hints are:

. Provide an adequate centralized area for the exclusive storage of clcu.ning muaterials and equipment.
. In custodial closets. install floor drains with 8 curbing instead of utility sinks, when possible.

. Provide adequate sources of both hot and cold water for custodial use.

. Electrical outlets should be located not more than 75 feet apart in corridors and large rooms.

. Provide private locker and shower space for custodians.

mum Maintenance Materials

he discussion thus far has been concerned with planning and designing buildings for easy maintenance. Surface and

building materials required for buildings and campus must al. be examined.

P
R

roper care of the campus is just as important as intemnal Jilding care. Several options available make this job casier.

ecommended paving materials for easy maintenance are bituminous asphalt and concrete. Concrete lasts longer but

the initial cost is higher. For minimunt upkeep both should be applied over a well-constructed base and be coated with

Q seale
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Curbing projects using granite will be the most indestructible. Concrete and asphalt are also used hut they are subject
10 greater weathering and snowplow damage.

Of sidewalk materials. concrete is most acceptable with blacktop the next choice.

Exterior steps should be eliminated wihicie possible. Stone is the best choice of inaterials since it has a tetter nonskid
surface and can withstand damage from elements.

Handrails should be required along alt exterior steps and they sometimes require extensive care and painting. The
best material to use is anodized aluminum. It requires no painting and it also resists corrosion.

Exterior lighting materials should not require much maintenance tine. Aluminum fixtures serve this purpose quite
well,

Athletic fields formerly were monopolized by grass. New artificial materials are now used when monetary
considerations are not overriding. As for overall maintenance. artificial surfaces appear to be far superior.

Runring tracks should use some type composition material or one of the new synthetics for easy maintenance.
Cinders are not acceptable.

Choosing the right material is extremely impoctant in constructing a new building. Care must be given to assure that
local climate conditions, usage. and expectations are taken into consideration.

Building floors have been the center of controversy for the last few years. The battle for carpet acceptance has
probably been woen—in fact there might now be “overkill”’. Carpeting has several educational and safety advantages that
make it a very desirable floor covering. However. terrazo lasts much longer, especially in high use areas, and viny| tile is
cheaper. Carpet square blocks are being used more now to help alleviate maintenance problems that have heretofore
hindered custodians with their use of this material.

Ceilings of acoustical tile have been popular for years and probably are the best material maintenance-wise, while
providing educational environment benefits. Acoustical tile is easy to replace and requires little upkeep. Blown plaster
has been a disuppointment, and materials such as concrete are not educationally acceptable even though good from a
maintenance standpoint. From a maintenance standpoint. the new idea of exposed steel girders and structure is difficult
to justify.

Wall coverings have improved significantly in the last ten years. Vinyl coverings are casily maintained, especially
when properly installed. Concrete block with epoxy paint is relatively cheap and cleans easily. Tile block has been very
successful in hallways, diessing rooms, and areas where excessive soling occurs. The key to good wall coverings in
schools is using attractive surfaces not requiring paint or constant replacement.

Stairways are not suitable for soft-floor coverings like carpet if the concern is for easy maintenance. Normal life
expectancy of carpet in this area is much less than the advertised 10-14 years for overall school carpeting. Use hard,
compound stairways with smooth, continuous surfaces that can be easily swept and mopped.

School roofing of pitch and gravel is probably as good as any unless expensive tile is used. Plastic compositions need
more development before they will be maintenance-free.

School lighting fixtures should be flat and recessed for easy mai.ntenance. Exposed lights are dust collectors. Indirect
lighting fixtures are especiaily troublesome to clean.

Furniture and desks should be smooth-surfaced for easy cleaning. A rough composition surface collects dirt in tiny
grooves and appears dingy. This surface can be cleaned, but it is not labor saving.

Exterior walls are usually not great maintenance problems unless they must be painted, thus stay away from
materials requiring paint. Brick is always good, although many people are now building with precast materials. If these
are used. make sure they are soil or strain resistant. :

Proper Maintenance Procedures

Time and money-saving architectural planning and design ideas affecting proper maintenance include: (1) Planning
buildings and grounds with powered equipment in mind; and (2) Wringing utmost efficiency out of these machines.

A time study by Jacobson is a good illustration of these points. Through tests run in the midwest it was shown that
in many cases large power equipment could complete lawn care jobs in almost half the time of smaller units, yet its
initial cost was only one-half of three smaller units used in the study. Add to this that smaller units require more
maintenance and the economy of sclecting the larger machine is easily seen.

Smaller equipment has a place in maintenance programs. For example, most universities need small vacuum cleaners
as well as larger units for use in close places. For large muitibuilding campuses, however, the greatest economy is
achieved when the campus and buildings are: (1) Designed for maintenance with large equipment; and (2) Implemented
through use of larger machines whenever possible.

Q
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A word of caution. Universities should not beeome “overpowered’™  sending the biggest picee of equipment availuble
to do a small job. A well-balanced maintenance department will have equipment to efficiently handle varnious
maintenance requirements imposed.

Many colleges report that increased mechanization of maintenance has permitted them to take on care of bigger and
more complex jobs without adding personnel.

Conclusions

As originally pointed out. there is no guarantee that the design of a building will insure maintenanee ease or a cost
decrease. However. Elferbe research indieates that iff other aspeets of the maintenanee and operation program at a
university are conducted properly. a 20% ecut in eleaning statt is possible when a building is designed to prevent
accumulation of dirt and suve maintenace time.

Large numbers of custodians or supply salesinen will not be looking tor jobs if better school planning and design
proeedures are implemented., but this is a ogical first step in seeing that campuses are well-maintained with a minimum
of effort,

QUESTIONS AND ANSWERS

Question (Robert Butler, University of Calitornia. San Diego): Could you describe in greater detail your central core
coneept and how it is ditferent from what is being used now?

Answer: 1 am not sure what you are using now. but the eentral eore coneept differs in the way the laboratory systems
are laid out. Forinstance. a structure will be 10 stories high with three shafts extending from ground level to the top
of the building. All pipes, gas lines. water and laboratory supplies running into each laboratory are contained in the
central shaft. There are three points along the wall of the laboratory facing the shatt where mechanical systems enter
the laboratory. There are rigid benches leading to parts where wet-type activities oceur. Dry activities are located
against the corridor wall. This particular design configuation eliminates the rigidity of most laboratory space. In
other words. activitics requiring serviees, which formerly made the facility rigid. are placed in one area, and more
flexible activities located against corridor walls. making it possible to change the laboratory around to any con-
figuration people may want over the next 20 years.

Question (John Heinz, University of Washington): | noted in your photographs that the locker room was carpeted.
Have you had good experience with carpeting?

Answer: Yes. with indoorfoutdoor curpeting. It has worked well at the University of Notre Dame and at other
universities. too.

Question (Heinz): Over what period of time?

Answer: The University of Notre Dame facility is about tive years old and the carpet has done vi-ry well. The estimated
normat lite of indoor/outdoor carpeting is up to 10 years.

Question (Heinz): Is the locker room a dry area?

Answer: There is tile outside the shower and dry-off are. . but the carpeting in the dressing area probably gets wet
oceasionally. In situations where it is possible, itis good to consider using carpet blocks. which are constantly being
improved. Then if an arca is danaged, the block can be removed and replaced without disturbing the entire carpeted
area.
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THE FACULTY OFFICE-A SYSTEM OF FURNITURE AND STRUCTURE

In 1969, while developing plans for the University of Pittsburgh the idea occurred that of the advances in school
buildings, design and construction and in technical facilities for education, research and communication, there has been
no real improvement in the faculty office. A very important facility of the university has been neglected.

Too often the faculty office is considered space with a desk, file cabinets, bookcases, clothes tree and chairs. This is
expected to meet the needs of a wide variety of specialists—engineers, geographers, geologists, biologists, anthro-
pologists, musicians and many more. The faculty office is a workroom, research lab, private library, counseling room,
viewing center, committce room, and most of all, a storage area. Over the years professors accumulate vast amounts
of material essential to their snecialties. These collections grow continually. To provide storage space elsewhere is not
the answer. Increased deniands on space and the high cost of “doubling up” is commonplace. Privacy and security
have been unsatisfactory. These problems can be met if budgets are adequate, but to answer all needs, most schools’
furniture budgets should be increased.

In addition to individual office flexibility, total office flexibility within the university is important. For some time
university buildings have been constructed with permanence in mind. A well-built, well-designed modern structure
should fast for centuries. However, there is nothing permanent about function. The function of a building may change
betore the construction is finished. Building changes are routine. Doors and partitions are moved or added; rooms are
divided into two. Departments outgrow their space and the whole department moves. The space abandoned is adjusted
to a new use. Sometimes entire buildings change function. This constant adjustment is necessary it the institution is to
succeed in its commitments and responsibilities. '

All these changes involve partitions. Available demountable partitions, admirable for new office buildings, do not
meet univeisity needs. Example: A campus may have SO buildings with no two having the same ceiling height or
elevator size, and all except more recent ones having had total changes in occupancy. Moving ceiling-height wall panels
from a centrai storage area to the point needed is expensive and inconvenient. Altering or changing stud partitions or
masonry causes unacceptable dust, noise and debris. Invariably, installation of demountable partitions calls for filler
sections to close the gap between the top of the partitions and the ceiling. These conditions increase the cost of
demountable partitions by as much as three times over cost of installing the same partition in a building under
construction.

The University of Pennsylvania, Temple University and the University of Pittsburgh jointly prepared a list of
objectives considered necessary to meet demands of both faculty and institutional objectives. The industrial design firm
of Raymond Loewy/William Snaith, Inc. was engaged to study the feasibility of creating an office system designed
especially to meet these needs. The Educational Facilities Laboratories made a generous grant for this purpose.*
Matching funds were supplied equally by the three universities.

Loewy/Snaith’s design team reported the project completely feasible and, in addition, provided a concept which has
been developed further. The furniture is now at the working model stage of design. The partitions still require much
detail work. In working with the designers, some objectives were modified and many new ones added. It is doubtful
that satisfactory performance specifications for this project would have been written without the many discussions with

*The EFL is a non-profit corporation established by the Ford Foundation to help schools and colleges with physical
problems.

By HUNT V. MARTIN, JR. The author is director of plysical plant at the University of Pittsburght and has been a

member of APPA since 1970. He has a bachelor’s degree in civil enginecring from Reusselaer Polytechnic Institute, an

MBA in business management fromn The American University and is the author of papers on central plant design and

preventive maintenance management. He is a member of the American Society of Civil Engineers, the National Society
I: T C«’ro]b.s‘siumd Engineers and Chi Epsilon Honorary Fraternity.
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designers over a period of eighteen months. Principal objectives are:

1. Determine needs of the taculty:

to

Design furniture to meet these needs competitive with the lowest priced furniture on the market;

(9]

. All parts or components to stack or nest, and be casily stored and transported:

Y

. All furniture to be assembled by unskilled labor at the site;
. Furniture to be primarily wall hung;

. Furniture to be usuble with an existing wall of any type;

. Furniture and partitions to have factory finishes;

. Furniture to be part of a system which includes partitions;

NeREN» <IN B e SRS ()

. All furnjture components to fit on a 30" x 60" dolly --and one dolly to carry all the furniture needed for a single
faculty oftice;

10. Partitions to have wall panels which fit on a 30" x 60 dolly;
11. Partitions to be completely demountable and reusable;

12. Partitions to be adjustable to varying ceiling heights;

13. Installation of support must not require skilled workmen;

t4. Partition must conceal extension cords;

15. Entire system must be attractive.

The first step in determining needs of a faculty office is to visit numerous offices. Some are barren with cnly notice
of office hours on the door. Others reflect professional or personal interests. Site visits for the study covered the three
campuses and provided insight into the magnitude of the problem. Also, a series of seminars with faculty members of
nine different schools was held. This was followed by a 26-item questionnaire sent to faculties of Penn, Temple and
Pitt. The rate of response averaged close to 50%.

By transposing responses to punch cards, it was possible to analyze the results by university, school, department,
rank and overall averages. Over 60% of the faculty of the University of Pitisburgh School of Law preferred a work
surface at standing height with a sloped surface. No one in the School of Law at Temple University wanted to work
standing up. These differences reflect the unique work habits of trial lawyers and corporation lawyers. Almost 30% of
Pitt’s faculty asked for a sloping work surface. Acoustical privacy was stressed frequently. Much rescarch, report work
and rating is presently done at home because of poor security, the questionnaire revealed.

The questionnaire proved there is no typical office, and that given the opportunity, every office would be unique.
The possibility of uniqueness gave purpose to the project. By averaging the reported needs satisfying 50% of the
faculties as stated in the questionnaire. the following items would be necessary:

I. Forty-five feet of shelving:

2. Two work surfaces;

L98)

. One pedestal;

4. 30" x 30" storage cabinet;
5. Three file drawers;

6. Pigeon-hole unit;

7. Two six-inch deep drawers:
8. Pencil drawer.

All these items of furniture can be transported on a 30" x 60" dolly. A second dolly holds the panels necessary to
build the two side partitions of a 120-square-foot office. The equivalent of these items in floorstanding units would
allow little or no space for chairs, and the entire lower part of the walls would be covered.

The design has three aspects which interact to form a system: Partitions, furniture and supports. Partitions consist of
two types. One is based on 30" x 30" panels called molded panel wall systems. The other is a refinement of a metal
stud drywall partition. Of the two, the malded panel is more innovative. Components of the stud partition are also used
to support fumniture on an existing wall. The method of supporting furniture on partitions and on an existing wall is
identical. Neither tools or skilled workmen are needed to place the furniture. Furniture is designed to support 300
pounds in addition to its use load. Tests with a mock-up prove this provision realistic.

The molded panel partition uses preformed panels, which interlock horizontally and vertically and which contain
]: \[‘C«intcgrully molded furniture brackets and service runs. The system requires no studs: is simple to install, remove and
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alter; can be used in old or new structures for full or partial partitions; and has virtually unlimited flexibility. A
plywood mock-up, 12% feet long x 10 feet high, of the modular wall system was made at the University of Pittsburgh.
It demonstrated the great structural stability and strength of the system. This partition could be erected in half the time
of partitions already in use at the University.

Full module panels are 30 inches square; half panels are 15 x 30" and quarter panels, 15" x 15". Al} are factory
finished on one side and grooved for interfocking on the other. Panel sizes allow casy stacking on dollies for transport
through existing doors, elevators and hallways. Metal channels are attached to the floor and ceiling where the wall is
divided. In a new building fastening devices can be preset in the floor.

To begin wall assembly, a full module panel is set in the metal channel. A half panelis then offset 15" horizontally
and interlocked back-to-back with the full panel by mating projections and grooves. The wall is the thickness of two
panels, interlocked back-to-back and secured with a fastening device, The strength of the wall results from the offset
placement of these panels. This offset arrangement makes it possible to remove individual panels at will without
lessening the strength of the wall. An opening can easily be made by removing full panels on one side and replacing full
panels with half panels on the other side. A finished wall presents a different panel arrangement on each side, In any
given room, both walls could be similar. Assembly or disassembly causes no appreciable dust, noise or interference with
surrounding areas or activitics. The channel formed by two panels butting together contains concealed bracket supports
and space suitable for telephone and electrical cord runs. In this space telephone and electrical extension cords can
reach any point on the wall. They will not interfere with the operation of the bracket support system.

Furniture System

The pigeonhole or desk organizer is the smallest furniture unit. The desk organizer consists basically of identical top
and bottom units joined by two flat vertical joiner plates. The 30" x 30" storage cabinet uses the same top and bottom
pieces but has larger vertical separators. This unit can contain adjustable shelves, shallow display trays or be left empty
for storing larger items. When security is desired, the unit can be locked and fastened to the wall panel. Other storage
units are 30" x 60’ and 30" x [5”. Bookshelves in 30"’ units hang on the walls,

The pedestal file unit for use with a separate work surface is the only floorstanding unit. It will accommodate either
four six-inch drawers, two six-inch drawers and one file drawer or two file drawers. The identical top and boitom pieces
of the pedestal file unit have also been designed so they can be stored efficiently. The side-opening file cabinet is
formed from the same top and bottom picces, but utilizes smaller vertical separators. File drawers stack to avoid air
storage. They are of one-piece construction with integrally molded perimeter channels for folder hooks and drawer slide
mounting.

Work: surfaces of 30" x 60" are used either on pedestals or supported on a wall. They also can be mounted to
provide storage for maps and drawings. A 30" x 30" work surface for equipment can also be used as a coffee table.
Bracket supports for work surfaces 30" x 60" and 30" x 30" are identical. They can be placed at any height and can
also support the work surface either flat or tilted.

Furniture Support System

The support system has been conceived so that various components can be combined and interchanged in a variety
of ways to satisfy all but the most esoteric faculty needs. Indeed, the flexibility of the system is limited only by the
user’s imagination. For example, the typewriter surface might be placed near the floor to serve as a coffee table;
cushioned, it could be a settee. Most units can be wall-hung ensuring greater ease of maintenance and more efficient use
of space. Seldom-used material can be located near the ceiling.

Furriiure units have also been conceived so that the same parts can be used in many units, be assembled easily and
reqi’. iess storage space. Stacking or nesting parts reduces air storage to a minimum. Fumiture units can be attached
to the wall without skilled labor or great effort. The bracket tab of the furniture unit is locked into the bracket support
teeth of the wall panel. This method of attaching furniture is also employed in the modular stud wall system. A support
bracket or hanger is attached to the wall. Fromit will hang the larger pieces such as the 30" x 30" or 30" x 60" storage
cabinets. This makes it possible to place them at the top of the partition and to move them without tilting.
Blackboards or chalkboards can also hang from it. Several panels can touch each other to form a continuous blackboard
of any size. )

Attaching furniture units to the wall is quick and simple. Each unit is tilted slightly for insertion and the bracket
support is inserted wherever horizontal and vertical joints meet. Still tilted, the unit is raised or lowered to the position
desired. It can then be leveled in increments of one inch and will support over 300 pounds. Returned to horizontal
position, the unit is then ready for use. The ease of installation makes adding, removing or rearranging furniture a
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Metal Stud Drywall Partition

Steel stud partitions support all furniture units in the same manner as the module panel wall. They are similar in
appearance, except that the horizontal joints every 30 inches are not present. This partition system is an alternate to
the motded panel. When the modular stud system is used to eiect an independent, freestanding partition, metal angles
are placed on the floor. Leveling is done with a shim. Two uprights are fastened, back-to-back and inserted in the floor
and ceiling angles.

A compleled panel of 8-foot ceiling height uses two panels of 30" x 30”. This panel size limitation has been set to
facilitate stacking and transport through existing doors and corridors. Added heights, when needed. can be obtained by
a third panet precut to size, or if the ceiling is less than ten feet, by using two 307 x 60" panels precut as necessary.

To Hang Furniture On Existing Walls

This support system can be used with any type wall including wood stud and wood lath and plaster. It employs
malerials and technology in current use, all components being identical to those used in the “New Partition of Steel
Studs™ previousty described. The system is light and durable. It is simple to install and to alter after installation. The
modaule is 30 high to make it compatible with all furniture units.

Busic to the system are floor and ceiling angle components which serve to stabilize and separate 30" vertical studs.
Each of these two horizontal members consists of identical L-shaped angles which are joined together in a configuation
different from that used in the stud partition.

To attach system lo existing wall the angles would first be shimmed level and then secured in place at points
determined by the structural arrangement of the existing wall, or they can be attached to the floor. These studs contain
concealed wall panel, furniture bracket supports and two vertical service wire runs. By keeping the vertical stud
independent of the wall, the loads of the furniture units applied to the stud are transmitted to the angles at the floor.
At this point the furniture can be added to the studs. The metal studs and angles would be painted to blend with the
walls. If renovation is desired and wall panels are to be used. a pad of insulation is placed against the existing wall. When
the panel is added, it compresses the insulation increasing stability of the panel, eliminating vibration and providing a
finished wall surface. ’

Conclusion

Development of the system to date has been funded by the Educational Facilities Laboratories and the three
participating universities. Current budgetary limitations prevent expenditure of additional sums required to complete
development work. Essentially, the concept and product appear highly worthwhile but are considerably removed in
time from usability. However, plans are being pursued to complete development and marketing of the systems.

Forty-five feet of shelving, two work
surfaces, one pedestal, 30”x30" storage
cabinet, 3 file drawers, pigeon-hole unit,

2 six-inch-deep drawers and pencil drawer fit
conveniently on one 30''x60" dolly. A second
dolly holds all the panels necessary to build
the two side partitions for a 120-square-foot
office.

Aruitoxt provided by Eic:
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(Left) A finished wall presents a different pane! arrange-
ment on each side. The wall on the left shows how the
other side of the right wall would appear. In any room,
both walls could be similar. Assembly or disassembly
causes no appreciable dust, noise or interference with
surrounding areas.

.
3

e 7

. g
l"’ \\2
(Above) The channel formed by two panels {1 and 2)
butting together contains concealed bracket supports,
A, and space, B, suitable for telephone and electrical
cord runs. In this space telephone and electrical exten-
sion cords can reach any point on the wall, and yet not
interfere with the operation of the bracket support
system.

(Left) When wall panels
will be used in an existing
wall system, a pad of in-
sulation is placed against
the existing wall. When the
panel is added, it com-
presses the insulation and
increases the stability of
the panel, eliminates
vibration and provides a
finished wall surface.

{Left Above) Basic to the system required to hang furniture onan existing wall are floor and ceiling angle components
which stabilize and separate (30") vertical studs. Each of these two horizontal members consists of identical L-shaped
angles joined together in a configuration different from that used in stud partition. To attach system to existing wall the
anales would first be shimmed level and secured in place at points determined by the structural arrangement on the

Q
E lC‘vall, or they can be attached to the floor.
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With chairs and personal objects added, the finished
office can be as attractive and comfortable as a living
room or home library, yet as efficient as a laboratory or
teacher’s study—all in 25% less space than with freestand-
ing furniture.

Physics instructors might find the blackboard, wall-hung
cabinets, bookshelves and files suitable to his office
needs. Such an arrangement also allows space for confer-
ences with students or fellow teachers.

Q
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The same basic office design can be easily adapted to
special requirements such as those of an engineering
professor. Wall-hung display units for drawings and
maps, bookshelves, storage cabinets, work surface room-
length with floor space for extra chairs and a movable
tilt drawing board are added. This furniture system could
also be adapted for use by an editor or writer.

An archeology professor might find cabinets as high as
the ceiling useful for infrequently used materials, while
he could display artifacts on tables and sheives, or locked
in cabinets with transparent doors.



AIR CONDITIONING-THE AIR SIDE

There is a tendency to identify the air conditioning system by which a campus is cooled by the refrigeration machine
used. There is another important aspect of air conditioning systems, the air side, which must also be considered,
however. The merits of central chilling versus decentralized chilling is not the point under discussion, but rather that as
much thought should go into selection of the air side system as in selection of refrigeration source.

Everybody is concerned about whether to use steam generators, absorption or centrifugal, but they give very little
thought to coordination of systemis between buildings or even in the same building on another floor. The primary.
coucern is usually the equipment room. If the school is fortunate enough to have a district plant, the engineer who
designed it was not necessarily retained for coordination of a secondary system design. In other words, he set up a
central station plant but inay not have been aware of all the details regarding future additions. He may have had a
general idea, but nothing definite was lid out for him. The original designer had to make assumptions about the type
of systems to be added later. Changes oecur and what was once a fan coil systein or an induction system may become a
variable volume or floor pipe system in a few years. To insure proper operation of the completed system the original
designer should assure all secondary systems will use constant flow variable rise pipe, as that design property will result
in a distribution system, equipment arrangement, flow, temperature rise, etc., to serve the extreme situation. On the
other hand, if the district plant design group retains, coordinates and designs future secondary systems certain economy
could be realized. Planners should follow through with what has been started to provide continuity and to save money.
This does ndt mean necessarily that the physical plant should go out and engage an engineer. Perhaps there is one
within the department already, or a consultant or planner could be called in. Whatever action is taken, however, shoutd
be consistent. .

If the primary flow is substantially constant, and if sonie secondaries require chilled water at approximately the
design temperature regardless of load, then the design engineer should give thought to series arrangements in chillers.
Certainly, if a high temperature rise of 15-18 degrees on the primary water is indicated, both these ineasures will result
in operating econoiny. The secondary design should be coordinated with the initial planning in any case. It is essential
in light of some operating difficulties encountered on campuses.

The Air Side

The air side. which directly affects secondary systems, is the part. of the system building users—students and
faculty —see. [t is what they “live”” with, while the physical plant’s prime concern is the boiler room in the plant itself.
The energy crisis and low life cycle cost are specific items which must be considered in choosing an air side unit.
Physical plant administrators are well aware of the encrgy situation and have probably analyzed the situation and
perhaps arrived at a sofution to  fit some energy problems. Many things under physical plant require energy—
refrigeration machines, boilers, motors, pumps, etc.—which account for a major part of a campus’ energy use.

The term low life eycle cost may need explaining, but once understood it could begin to solve the energy crisis. Low
life cycle cost is an amplification or extension of owning. operating and maintenance costs. Low life eycle costs consist
of initial cost, interest, insurance, maintenance and energy costs. It is the physical plant administrator’s job to employ a
type of system which provides the best low life cycle cost. There is a tendency to assume that these five factors remain
fairly constant, or at least stable, which may not be the case. Initial air conditioning costs have reinained constant or
decreased through the years. The cost per ton of refrigeration is less today than it was 25 years ago. Technological
advances and greater knowledge of refrigeration systems enable a manufacturer to offset the inereased labor and
material costs-the major costs for the producer in the last 20 years. A manufacturer owes it to itself and its users to

By NED MANN. The author is the manager for sales training and promotion with the machinery and systems division
Q@ " the Carrier Air Conditioning Company’s main office and manufacturing plant in Syracuse, New York.
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constantly come up with better and more efficient tevices. Interest rates have remained stable for institutional
borrowers, but have risen slightly over the last decade to keep pace with current dollar devatuation.

Insurance rates have risen slightly. that is. total insurance packages for campuses cost more than before. The total
costs have increased. however, because the package is more comprehensive. Insurance rates, like interest, reflect the cost
of living rise. Maintenance costs have risen at about the same rate as others-no faster, no slower. The crux of the
package is energy costs. Depending on the location and the kind of energy used, costs average 12% higher in the past
three years. This trend will prevail for at least three more years, so this is a substantial rise.

Perhaps what makes low life cycle costs more an indicator than just owning and operating main tenance costs is that
it also concerns itsel with costs of moving in and occupancy changes—additional factors to owning and operating costs.
Tenant changes amount to approximately 10% of the original system’s cost per year in office buildings. In ten years,
changes in occupancy pay for the initial cost of the system. Chianges on campus are not as extensive internally as in
office buildings. but they do reflect on changes made in various buildings campuswide.

[t is important to analyze and compare all air conditioning systems to determine the lowest life cycle cost. Looking
beyond initial cost, the kind of building., the people using it and their different needs must be considered. One system
cannot be built into every building and meet all the different needs effectively. Any system will ““fit” into a building,
but it may not be the most efficient one to use. There are four basic types of systems to choose from-all water,
air/water, direct refrigerant or all air.

All Water Systems

Every system -two, three or four-pipe—made by any manufacturer has a place on the market. For instance, window
units are ideal for cooling a single room. More complex all water systems utilize two, three or four-pipes running from
the refrigeration machine, hot water boiler. or into a coil within the conditioned space. Room air is induced into the
system. discharged into the room and. if need be, exhaust air. return air or whatever. Thi$ is basically an all water
system. The cooling medium may be chilled water or some type of brine which is usually supplied from a remote
source—a central chiller in the basement. on the roof orin the chilled space itself.

Air/Water Induction Systems

Again, such systenis employ two. three or four pipes with the refrigeration machine supplying chilled water through
the primary coil, the air following this path through the equipment. mixing with rcturn air, damping. going through a
filter: it is then preheated, if needed. drawn or blown through the coil up into the unit in the room (the outlet) with
primary air coming up, bringing water through a secondary coil and inducing air across the room across the coil.
Primary air and induced room air (at room temperature) mix at various ratios depending on the nozzles (their number
and size)-roughly at a 5 to i ratio—(for every one CFM of primary air. five are induced).

There are two air/water induction units. One type is water modulated control in which water is brought to the coil.
Primary air comes in. is induced and discharged into the room at about a 5 to 1. or as high as a 6 to 1. ratio. The same
setup can employ an air bypass control, which instead of controlling flow of water through the coil, controls the flow
of air across the coil with a damper in the back which closes and opens depending on the pressure. A continual sampling
of room air rises and passes across the thermostat, which controls a bellows and positions the damper to allow all the air
to go across it, some to go around it and, if it is in a closed position, all to go around it. In a totally closed position it
will merely circulate room air. It is usually in a modulated position in which a mixture of air goes through or bypasses
the coil.

The second type is air/fwater radiant panel with supplementary air. It is essentially the same as the air/water
modulated system. except that the outlet is always in the ceiling.

Ditect Refrigerant

These systems utilize a self-contained window, wall, roof or floor-mounted unit for extracting or adding heat. Units
are normally located within or next to the air conditioned spuce and consist only of those elements essential to
producing the cooling and heating effect. Common types of direct refrigerating systems are:

I. Rooftop units—-The type used for small buildings which can be zoned or in single ducts;

2, Through-the-wall-units—[n an all air system the air treating and refrigeration plants may be located some distance
from the conditioned room in a central station apparatus arrangement. The final cooling/heating mediun. air. is
brought into the conditioned space through ducts and is distributed within the space through outlets or mixing terminal
outlets.

All Air
Q :
FRIC Common names for some all air types are multizone, double duct. duat conduit, single duct with reheat and single
'
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duct variable volume. Certain variations of all air systems can benefit schools by insuring low life cycle costs.

Mudtizone dir Handling or Rooftop Units: Such systems employ zoning by exposure or by varying air flow on the
same exposure depending on size ot room. ete, If heating and cooling is done in a packaged piece of equipment, larger
capacities can take a built-up system.

Double Duct Svstemi: This system utilizes a double duct consisting of one hot duct and one cold duct. Airis brought
from the central apparatus, distributed throughout the building, thrown into a mixing box with a series of dampers
which vary the flow (as one increases. the hot or the cold. the other decreases) maintaining a constant amount of air.

Dual Conduit: Dual conduit systems are essentially high velocity systems for central air treating plants and apply
two air streams to cach room in a way not very different from the double duct svstem. The constant volume of varying
temperatures supplying primary air neutralizes transmission gains or losses. In other words, there are two ducts, one of
which is on the periphery of the building; this duct is characterized by a constant volume varying temperatures—as
outside temperature drops. temperature of the air out of the terminal increases. The secondary stream is a variable
volume constant temperature, that is, there is nothing but a cooling load on the interior regardiess of the outside
temperature. Variable volume constant temperature systems always maintain the same temperature, but will vary in
volunie. There are air terminal diffusers available which have self-contained, self-balancing and self-operated controls,
which are factory installed and calibrated. Physical plant administrators should look for devices which are packaged and
calibrated, which work oft their own system air and do not require control air.

Single Duct With Reheat: Such systems are of three types. In the simplest unit primary air is brought into the unit
and is induced across the coil at a low induction ratio of about I to 1 (for every one CFM supplied primary air, one is
induced across the coil). This is often a popular terminal for campus classroom use, because it usually features a very
strong integral base unit which can take heavy abuse from students who may sit or dccasionally stand on the unit. The
unit is also acoustically insulated interally to cut down on noise heard in the classroom.

The blow through type works similarily except that the coil is in the air stream, therefore for every one CFM in the
unit, one CFM will be produced. The advantage of blow through over single duct reheat system mentioned above is that
when the blow through system is shut off hot water can be circulated at night to build up a higher delta-T. The third
type is a rcheat induction system which has the same configurationas the other two. The air comesin, but the heating
coil is in the air stream, so that air is heated before it 1s induced, therefore heat-induction, rather than induction-reheat.
This system will allow the air to go as low as 38 degrees, which can save energy.

Single Duct Variable Volume: These systems liave the most to offer in the way of savings of initial costs, energy and
low life cycle cost. Four of the five all air systems—multizone, double duct, dual conduit, single duct with terminal
reheat-have one thing in common. They tend to waste energy in varying amounts because they first cool the air to
some low temperature, usually 55 degrees, and then heat it again at outlets to maintain desired room temperature.
Single duct variable volume does not use this reheat method of temperature control, and many different types of
varrable volume systems are now available. The system’s recent renaissance is attributed primarily to new design. Its
popularity an be attributed to eliminating major flaws in the system: I. Dumping air into the room under throttle
conditions {(dating to the 1920's and 1930’s) which, when air was cut down would drop straight down out of the
diffuser- 50% reduction into the room; 2. Loss of room air motion; and 3. Difficulty in balancing different outlets.

As room loads change the quantity of conditioned room air is modulated in response to room temperature. With the
older variable volume system when the lights went out the unit “throttled down,” but if the lights in @ room were left
on, the system would continue to lower the temperature. Conventional outlets, even at best, can be throttled down to
only 50-60% of the maximum design CFM. None are available which can improve on that. When throttled further the
velocity of the air is reduced and the air drops from the outlet. This results in drafts and poor room circulation.
Another problem with conventional outlets served by mechanical throttling dampers is that these devices are noisy.
Cutting the damper down makes room noise louder. This increases proportionally with the amount of throttling.
Usually with a decrease in room load there is a corresponding decrease in ambiant sound level. Therefore, as loads
decrease the air conditioning sound level should drop rather than increase.

True variable volume controf cannot be achieved with just any thermal throttling device. There are systems, for
example. that keep a constant quantity of air circulating in the building under all load conditions. A true variable
volume system not only throttles air into the room, but also reduces the total system CFM. By that is meant that when
the load is reduced, inlet guide veins pinch closed lessening the amount of air being released and allowing for a
realization of savings. A good system will throttle down to 10% of the designed CFM without dumping or major loss of
room air circulation, It could go lower. but there is no need to because regardless of whether the area is occupied or
lighted. ventilation is required and 107 is the minimum setting under most codes (CFM per sq. ft. or CFM per student,
etc.). In ad-iition, the noise level should decrease.,

Variable volume systems employ two internal bellows for air volume control. As the load decreases in the room, the
bellows' pressure increases and reduces air flow. This bellows “‘breathes,” taking in air, filling up the bellows and
"L'}"“ing off the air flow (which incidentally cannot be entirely shut oft). IE can handle interior areas as well as

E lc‘ctcr areas where load variations are the greatest and where throttling 10% of designed CFM is necessary.
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Variable volume systems are generally lower in initial cost than other all air systems. The single duct design is simple,
easy to install and requires less duct bed. The single duct nomenclature indicates a vast savings in duct work alone.
Operating costs of the variable volunie systent are the lowest of any all air systems with savings of 35% on energy. These
systems are best used in buildings with widely varying loads, such as schools, offices, shopping centers, banks,
department stores, etc. True variable volume systems offer other advantages when used in modern buildings.

One earlier difficulty with the variable volume system was filtration of primary air. Cheap throwaway filters or even
cleanable filters with 25% to 30% efticiency are not good enough to keep the system clean. It is most important that
the range of efficiency be between 75% and 85%. This will reduce smudging, which is characteristic of this system.
Unless budgetary restrictions absolutely require it, cheap outlets should also be avoided. Service of the system should
also be carefully considered. Equipment is expensive and poor service draws complaints from users.

Some buildings require flexibility in meeting changing tenant needs, and one of the biggest stumbling blocks to
flexibility is the thermostat. Different comfor: requirements of individual users mean constant adjusting and readjusting
of the thermostat. Changes in thermostat settings, especially drastic ones, are wastetful. The most efficient method is
using a thermostat which is automatically controlled. True variable volume systems have this feature—automatic
thermostat control within the unit itself. By using variable outlets with self-contained control, spaces can be changed
without the cost of thermostat removal and re-installation. This system will even allow changes to be made while the
system is running.

Concerning the trend in the building industry toward modularity, variable volume systems offer the most
economical approach to reducing building modifications costs. Variable volume outlets using lineal diffusers installed
above a partition, for examiple, can control the air stream on each side of the partition independently to offer the
ultimate in flexibility.

Not only must a system be functional, but it should also have aesthetic appeal. Ceilings arc “busy " with sprinklers,
Muzak, lights, as well as diffusers. This arrangement need not be unattractive, however. Diffusers can be installed over a
partition. or run in a decorative line; they can be as unobtrusive as three inches wide—a far cry from the big round
diffuser accepted as part of life.

Summary

This has been a broad review of various types of environmental control systems. To draw comparisons: all air
systems are better suited for buildings having relatively low cooling loads. Tall buildings with large glass areas and high
lighting loads are more economically served by some type of air/water system of the induction type. Cooling is
infinately more economical with water than with air. From the strictly functional standpoint, a single duct all air
cooling and reheat system is acknowledged as the best. When discussing operating costs, however, the cooling-reheat
system is not necessarily the most efficient.

The best system for a particular application should be selected after analysis of all factors, functional and economic.
It is possible to set a few guidelines which can be used in the selection of the proper system. Systems selection should
be based on factors such as: function, building height, glass ratio, building loading (BTU’s per sq. ft.), orientation of
building, operation (24 hours, 12 hours, 8 hours), energy source available, initial costs, operation costs, space
requirements and maintenance.
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SEX OF OSHA

introduction

Whatever its gender, "OSHA Labor™ was spawned the 29th of December, 1970 and came into being April 28, 1971,
The proud puarents “Unionus Labor™ and “Governmentous Labor™. All have concluded it is here to stay. and afl must
tearn to live with the law and the influence it has on operations.

Becuuse of the law’s complexities, there has been much written aboutit. The totat capabilities are still being de fined
and moditied by those caring for its growth and development,

fts influence and impact are met with varied reactions: “Tlhe intent and purpose of the law is commenduble.” stated
Representative Willimm Hungate (D-Mo.) in announcing hearings on the impact of OSHA, “But like so many other
good laws pussed by Congress, federal burcaucracy sometimes manages to complicate matters by establishing harsh and
irrelevant rates and regulations.™!

Testimony given by safety expert and architectural engineering consultant Lewis Barbe before the House Connnittee
on Education and Labor indicated “There is the matter of exorbitant costs for foolish and unnecessary (compliance)
which has nothing to do with safety. e.g.. "every water closest shall have hinged open front seats.” There are 15.000.000
oilet seuts in the US.. 8.000.000 of which have to be changed at a cost of §30.00 per seat or $240,000.000."
Concerning stundards  only 50% of the standards needed to comply with the law liave been mude available. He further
asserts that OSHA inspectors and labor unions work hand-in-hand to “blackmail™ management. Mentioned was a cuse
where an "OSHA inspector sat outside the company where a union representutive negotiated an increase in pay due to
violations within the plant. The labor boss walked away with a 15% pay hike.”"2

In an article written by Peter A. Cockshaw in the July/August issue of fudustrial Construction Magazine, Cockshaw
stated: “The OSHA “policemen’ enforce the laws without search warrents and issue citations and self-executing
penaltics. The emplover must take the offense to appeal the citations and penalties to prove himself innocent -not
through the courts~but only through an OSHA police commission in Washington; only after the commission makes a
decision does an employer have a limited right tu go to an appellate court.

“In short, OSHA: 1} imposes penalties on -the employer without the procedural safeguards guaranteed, by the
due-process clause of the Fitth Amendment; and 2) denies the right to trial by jury and the right to fuce one’s accusers
both guaranteed by the Sixth Amendment. ™3

Gerald L. Holmes. OSHA compliance officer for southern California, stated at a meeting of the Ventura Chapter of
the American Institute of Plant Engineers: “There has been a great deal of misinformation and misconeption about
OSH A compliance can be achieved merely by adopting ‘common sense’ safety practices which is ‘gond business’
anyway: (however) OSHA (is) another "bureaucracy ' subject to the whims of the bureaucrats. (The) intent of the OSHA
progran is "volunteer compliance ™4

There is no question that the Taw and its implerentation are having growing pains. Adolescence is difficult for mos
andd cousidering the luck of proper preparation ftor this ill-planned child. the current developmental period should not
be too great a surprise. Until OSHA too little was done, too long: and now there is too much. too fast.

By GFNE B. CROSS. The author is Assistant Vice President-Maintenance Center at the University of Delaware and was

formerly Assistant to the Administrative Vice President and Director of Environmental Health and Safety ar the

Universitvy of Utah. He is currently serving his second term on the APPA Board of Directors and is the Association’s

Vice President for Professional Affairs. Cross has a BS degree in business management and an MS in educational
l: lillc;rruli(m Jrom the University of Utah and is working on his doctorate.
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The Law—Why It Is Needed

In spite of all the criticism. satirical objections and legal rebuttals. the Williatns-Steiger Occupational Safetv and
Health Act ot 1970 1» a well-mtentoned faw. Former Searetary of Labor, J.D. Hodgson stated, "Tlhe purpose oi this
landmark legislation is 1o assure safe and healthtul working conditions for the nation’s wage earners. The law provides
that cach employer has the basic duty to furnish his employees employment and a place of employment free from
recognized hazards causing or likely to cause death or serious physical harm.™$

“Statistics on industrial accidents and health hazards make a strong case for federal intervention. Each year 14,000
workers died and 2.2 million were disabled by sccidents in the workplace.” former Labor Secretary George P. Shultz
testified dunng the Senate hearings.®

Work-related deaths and accidents meant estimated annual losses of $1.5 billion in wages and $8 billion in the gross
national product. In industrial accident statistics compiled by the Department of Labor included nondisabling serious
accidents accounting for less than a day’s work. yearly totals would be 25 mtillion. rather that 2.2 million injuries.

New dangers posed equally complex problems. The Public Health Service estimated that a new. potentially toxic
chemical was introduced into industry every 20 minutes.

In 1971, 5§1.229.000 people were injused in the US. 11,200.000 of these injuries were disabling and 115,000
died a violent death as a result of the aceidents! I is estimated that the direct cost of accidents in 1971 was $19.5
billion dollars. The indirect and uninsurable cost is estimated to be between four and ten times thas figure.
Accidents in the work place in 1971 Killed 14,200 persons. disabled 2,300.000 and cost $9.3 billion dollars,
On-the-job fatalities decreased by 1% in 19717

Something had to be done.

To Whom The Law Applies

OSHA applies to almost everyone! “The faw is one of the inost far-teaching passed in the last few years. 1t applies 1o
every employer engaged in a business affecting commerce. ™8

“All workers are covered by the interstate commerce clause of the US. Constitution. There is hardly any industry
that can be excluded trom this category. It you receive products across a state line, or deliver theni. you're involved .
interstate commerce that includes the local butcher and grocer and everyone else. State. county. city, local
government cmployees are exeinpt.”™? :

Mr. Fred M. Bishoff, director, Compliance and Standards Programs Occupattonal Satety & Health Administration,
US. Department ot Labor stated, “The Act covers all the employees in approximately four mitlion establishments,
about 60 million people. It covers federal employees but not state and local municipal employees. ™19

Some educators might think, It surely couldn’t apply to an educational institution because we're not engaged in
interstate commerce in any wav. and besides state and local governments were excluded and we're a statessupported
school.™

However. the interpretation relies on the broad definition of interstate commerce. At a reeent meeting. an OSHA
inspector stated that if any material or equipment used by an employer came from another state he s mvolved in
interstate commerce.”™ ! An apartment house owner questioned if his budding came under the law. After g rather
thorough review of his operations, it appeared he would be exempt, until they asked him if he had a telephone
switchboard in the building. He replied that he did. “Do you ever accept long distance calls from out of state?" he was
then asked. The affirmative answer to that question brings educational institutions under the law,

What about state exemption? “Agencies of state and local governments are excluded from the definition of
. . . . Y
employer under the act. But this does not mean that the agencies have no obligations under the Act.”12

“There is no general preemption under the Act. Instead. there is a sharing of responsibility for the issuance and
enforcement of safety and health standards.”!3

What this means is that states can, and it is the intent of the federal government that they should, develop their own
safety and health program equal to or exceeding the OSHA program. A system is set up in the Department of Labor
with which states file their programs, and federal funding is avarlable (o assist states in miplementation of their
programs. OSHA anticipates 30 state plans will have been submitted for approval by June, 1973,

Private schools certainly come under the act, as they are considered wlong with other “establishiments” enguged in
interstate commerce. The act applies to all schools ot higher education even though they may not have been inspected
yet. There 15 a possibility many schools will not be approached for years. In fact, target industries  marine, roofing,
sheeting, meat and meat products, lumber and miscellaneous transportation and leading priorities  asbestos. carbon
monoxide cotton dust. lead and silica get 70-90%7 of the inspections. There is no room for complacency . however. It is
better by far to "Be prepared™.
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Resource Material Needed; Acquiring It; Staying Current

The titst step toward compliance is getting informed. now! Get in touch with the regional or area OSHA office.
Fhere are 10 regional offices Qocations histed i the appendix). Some regions have satellite area offices, and information
on them is avatlable at the regional otfices.

One word of caution. Do not imvite OSHA people 10 come 10 the school for a meeting or visit? It they come toa
facthity . they are required to mspect and issue citations it they observe violations.

The basic published material available that all should have to keep informed is:

1. The law

2 Recordkeeping Requarements

3. Compliance Operations Manual, January {972

4. Federal Register. Vol 36, 2 105, Saturday . May 27,1971 OSHA Standards, National Concensus Standards and
Estabhishied Federal Standards. ™

S, Federal Register, Vol 37,2 202 Wed.. October 18, 1972 “Occupational Safety & Health Standards™

o. Federgl Regester, Vob 37, % 243 Saturday . December 16, 1972 “Safety and Health Regulations for Construction™

Two other publications that could be helpful are:

1. Iuspection Survey Guide, Bulletun 326

2. Jdob Sapery and Health Acr of 1970 (book), by the Editorial Staff of the Bureau of National Affairs, Inc.

The Inspection Suney Guide has recently become obsolete. H used as 2 guide rather than as an authority. it could
also help. however.

Job Safery and Health Act op 1970 is worthwhile because it analyzes the act and has dialogue and explanation ot ns
more important sections. = )

One other important recommended supplement is ** 100 Questions and Answers About OSHA™. (OSHA 2013) It is
infurmanive about developments and implementation of the act.

Most. i not all. this resource material can be acquired from area or regional offices. The original source of most of
the documents is the Superintendent of Documents, U.S. Government Printing Office, Washington, D.C. 20402. If the
documents are acquired from the Printing Office. in lieu of area or regional offices. the fee for them will be
approximately $2-3.00 per publication.

It is not only important 1o be weli-informed on current status, but it is equally important to stay current with
changes and interpretations of the law. which are modified constantly. For instance, the authority to issue standards
through the “National Consensus Standards™ enas April 28, 1973,

Special groups within the OSHA Officc of Safety and Health Standards have been busy updating and drafting new
anthoritative standards. These are published periodically . as promulgated. in the Federal Register. For examiple. Vol.
27,2202 Wed. Oct. 18, 1972 sets down the “Occupational Safety and Health Standards™; Vol. 37, # 243, Sat., Dec.
16. 1972 sets down the “Safety and Health Regulations for Construction.”™ Both of these are valuable.

To stay completely current on development of the act and its standards. subscription to the Federal Register is
recommended (US. Government Printing Office. Washington, D.C.. 20402 - cost $25.00/yr). as well as to the Safety
Stundards magazine (S1.00/yr). the official publication of the Occupational Safety and Health Administration. Many
other commercial publications and consulting firms are also readily available.

Not many educators feel the need 10 stay completely current on the program. With its magnitud' and developmental
character. it takes a good-sized staff 1o keep up-to-date with the program. Most physical plant departments meet their
needs by assigning at least one employee responsibility for the program: he then works with the campus department
responsible for the program at the school. This usually is the Personnel Deparntment. Subsequently they should have
copies of the Federal Register, as well as the Safery: Standards magazine and other apptopriate publications provided by
the area or regional office. '

Forms, Records, and Posting Requirements

There are forms.” records and posting  requirements  outlined in the previously  mentioned publication.
“Recordkeeping Requitements under the William-Steiger OSHA Act of 19707, It contains a centerfold poster required
for display in a promineat place in the “establishment™ to which the empioyees normally report o work. How many
are put up and where 1s an individual decision or one 1o be worked out with the local OSHA office. What constitutes
an “establishment™ in the pidteding statement is vague in the available literature,

E TC no poster is up. nor log kept of recordable occupational injuries and illnesses. nor “supplementary records of each
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oceupational injury or illness™ since July 1. 1971, the establishment is subject to a citation and fine.
Fvery emplover must Keep the records up to date, have them available to government representatives, and post 4
sutiinany ot all occupational nguries and lnesses w the conclusion ot the calendar year. I addition. employers
must seport to the Secretary of Labor within 48 hours cach accident or health hazurd that results in one or more
fatalinies or huspitalization of tive or more employees, 14
The “Secretary of Labor™, in this instance. means his local representative  the regional OSHA officer. The
“Summary ot all Occupationst Inpuries and fllnesses™ is a third report torm required completed at the end of each
cilendar vear prior to Febeuary st and posted for at least 30 consecutive days.
The area of Records and Posting Requirements is the most imminent and should take priority. Other records, such as
yvour own ispections should be Kept also.

Fines and Penalties

It cited tor noncompliance with recordkeeping and posting requirements, the fine is up to $1.000 for cach violation.
Lmployers are extremely valnerable as employees can purposely or inadvertently bring the violation to the attention of
the tocal OSHA office by merely writing them and asking why this information is not available to them at their work
“establishment™. The inspector could then check for that violation and all others covered under the act.

txample: An employee of a hospital complained to the OSHA inspector of inadequate lighting in the parking lot.
Upon inspection no citation was issued for the lighting. but the inspector surveyed the hospital and cited 25 otier
alleged violations rangimg trom a $35.00 penalty for improperly spliced electrical wiring on a Noor washer to an $85.00
penatty for electne kitchen equipment under repair without use of a lockout and notification tag.

Those small dollar amounts are misleading. for the penalty structure can be severe. For instance:

Willtully or repeatedly violating standards under the Act not more than $10.000 for each violation:

Failing to correct a violation. for which a citation has been issued within the period permitted for its
correchon ot more than $1.000 for each day during which such failure or violation continues:

Willfully violating any standard rule. order or regulation under the Act that causes death  an employer shull, upon
conviction. receive a fine of not more than $10.000. or imprisonment for not more than 6 months. or both. A
second conviction would double the penalty:

Giving advanced notice of any inspection  tined not more than $1.000. or imprisoned for not more than 6
months, or both:

False statements, representation, or records  fine of not more than $10.000. or imprisonrent for not more than
6 months, o1 both,

In case anybody gets mad enough to take it out on the inspector: For killing a person engaged in investigation,
mspection or enforcement  punishment by imprisonment up to life,!3

In the main. however. fines have averaged moderately at around $100.00 per citation.'® OSHA inspectors have
heen very active though.

Bishott pointed out. “{eovering the penod Julv 1971 through March 1972) OSHA conducted 22 868 inspections. in
20085 estubishments. employing 4.064.205 workers. During those inspections we found 63.573 alleged violations of
o national satety standards, and we issued 16,370 citations. It is encouraging to note that about 23% of the
establishments we inspected were e compliance with the national safety standards. As of April 1972, 732 of the
citations had been contested. The penalties we proposed total $1.444 686,717

lle further menuoned that “OSHA has four inspection priorities: (1) investigation of catastrophes and accidents
resulting m a death or hospitalization of five or more workers: (2) employee complaints: (3) special programs, namely,
the Target Industey Program and the Target Hazard Prograey, (which were mentioned carlier in this presentation); and
(4) g cross-section of general industry .

Two inspection areas under fire are =1 and #2 above. A fatal or serious accident @t a school is likely to be
inspected. Likewise. if employees report unsafe conditions. the OSHA inspector will pay a visit. unannounced with full
authority of access and issuance ot penalties,

All 15 not lost however, just because the inspector issugs a citation, As mentioned earlier. the stundards and their
nterpretnon are not welb-detined momany areas of the faw. Therefores much is Teft ep to the inspector, his mood and
mpresstons. The employer does have the right of appeal. This must be done within 15 working days from the date of
sitation, in writing to the district office. 13

Many emplovers are taking this route. In the June “72 OS&H Review Quarterly Keport, published by the American
Suciety for Personnel Administrators. it said nearly 900 employers had contested charges brought against them and of

Q 8 uines dearded. the penalty proposal had heen modified in 58% of the cases. Forty-three percent being reduced and
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15% increased. The sword can cut both ways.

The appeul process can proceed into the courts via the regional administration, to the commission and finally to the
U.S. District Court of Appeals. A host of small penalties have been dismissed because OSHA cannot afford the legal
staft or the expense of tieitg up inspectors in court.

What about the employee’s responsibility to uphold OSHA regulations after he has been properly informed and
trained? To quote the law. “Each employee shall comply with occupational safety and health standards and all rules,
regulations and orders issued pursuant to this Act which are applicable to his own actions and conduct.””t? Do not be
misled by the seeming implication of this statement, however, All the literature on this point makes it very clear that
the employer has the prime responsibility over the working environment and the worker. An OS&H Administration
publication queries: Q. It employees willfully do nat use proper equipment or follow prescribed safety rules, will the
employer be relieved of possible penalties? A. The Act contains no provisions for relieving employers of penalties in
such cases. However. the penalty may be reduced it it appears the employer has made a good-faith effort to comply, 20

This leaves little doubt that the intent of the Act is to place the burden of compliance squarely on the employer
even tu the extent of insuring that the employee complies with the law. The courts have shown signs of being more
understanding in reviewing appeals. however, and have given relief to the employer where it was obvious he had fulfilled
his responsibility and the negligence was on the part of the employee. Employees need to be properly informed of what
can or cannot be done. “*You had better have the safety orders in print and proof that the emiployece had been made
aware of his sufety responsibilities,”21

You will get no help from the Labor Department in releasing a man for not complying with the Safety and Health
Regulations. In such cases. an employer would be expected to follow normal disciplinary procedures for an employee
who violates work safety orders.

*“The Act contains no penalties for workers who. although required to follow the law, fail to do so. Labor
Department ofticials admit that an employer may be put in jeopardy by a worker who refuses to follow safety law
requirements, even though ordered to do so by his boss.”22

With a well-outlined program. backed up with informed. conscientious supervision. an establishment can fall within
the 23% inspected which were found in compliance. An employee can and should be released if after a thorough
knowledge of his safety and other responsibilities, he ignores them. Be sure to decument his training and infractions,
and there will be no problem. It takes more administrative time and paperwork but as mentioned earlier, the Act
appears to presume guilt until proven otherwise. This requires sound procedures and documentation.

Current Trends and Basic Do's and Dont’s

The act and its implementation are going through an adolescent growth and developrnt period with changes
occurring almost daily. Some current trends indicate:

More than 1720 Congressmen have sponsored amendments to the Act.23 Their chances do not look good.
however: .

The Act has been interpreted to upply to all levels of employees.24 The traditional distinction between
employees exercising supervisory functions (exempt) and. those who do not (nonexempt) does not apply under
this law:

A current ruling, under appeal by the union, stated the company was not guilty of discrimination against its
employees in refusing to pay them for time spent on the walk-around (inspection). All that is required of the
employer is that he permit the employee representative to be relieved of his usual production duties during the
inspection:23

Phoney OSHA inspectors have also cropped up. Seme are for industrial espionage. More commonly the imposter
has been followed in a few days by a salesman who just “happens™ to have the sufety equipment the employer
was “ordered™ to provide. Bona fide OSHA inspectors carry a photo 1D with them, which employers should insist
on seeing; 26

The new Secretary of Labor, Peter J. Brennan, former president of the New York Building and Construction
Trudes Coundil, should be watched to see his position on OSHA:

State Plans have been received from 19 states (Dec. '72) and Puerto Rico. Virtually all states have advised OSH’A
of their intent 1o submit plans. Check with your State Industrial Commission to see how your state is coming:27?

Assistant Secretary of Labor for OSHA, George G. Guenther, announced a second reorganization of OSHA during

a November press conference. Emphasis will be on training efforts and standards development:28

In Hawaii a sample of 5,000 employers has been asked to respond te questions relating to job injuries and
Q  Inesses in a survey conducted by the Bureau of Labor Statistics. Results will be released in July or August '73.29
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OSHA Do’s and Don'ts
1)(711 t
1. Wait until inspected to start a program.
2. Invite an OSHA ofticial onto cun;pus.
Do:
Get informed!
. Know the act, the standards, their current changes.

Wl\):—-

. Acquire the “Recordkeeping Requirements” publication, display the poster and commence reporting and
recordkeeping system.

Devezlop a safety library of pertinent literature.

o s

. Subscribe to an appropriate publication to keep informed.

6. Designate one staff member to be the authority and coordinator of ihe program. Have him work closely with the
school’s personnel department.

7. Conduct a safety inspection program in accordance with OSHA standards.

8. Keep lines of communication open with all personnel through a safety committee on other means.
9. Keep abreast of development of applicable plans.

10. Consult with OSHA officials but not at your “‘establishment”.

11. Inform the school administration of the act and its implications and importance. Their support is necessary for
compliance, funding and protection of the entire university’s operation.

NOTES

l“Occupational Hazard: Keeping Up With OSHA.” Actual Specifying Engineer, (Nov. 1972) pp. 53-66.

2+ Administration of OSHA ‘A Mess” Expert Charges in House Hearings,” Architectural News, Vol. 7 #6 (Oct. 1972)
pp. 1&3.

3Peter A. Cockshaw, “The OSHA Policeman,” Industrial Construction Magazine, Vol. 4 #6 (July/August 1972).
4+0SHA NOT TO BE FEARED: Says Compliance Officer,” AIPE Newsletter (Dec. 1972) pp. 13.

5"Rccordkecping Requirements Under the Williams-Steiger Occupational Safety & Health Act of 1970,” US.
Department of Lubor Occupational Safety and Health Administration.

61971. The Job Safety And Health Act of 1970. The Burcau of National Affair. *nc., Washington, D.C.
TLawrence P. Sands and Robert L. Wilson, “OSHA Info,” Masonry, Vol. 12 # 10, (Oct. 1972), pp. 11.
8Op. cit., Architectural News.

9Dr. Thomas H. Rockwell, “The Occupational Safety & Health Act: How It Affects ASHRAE,” ASHRAE Journal,
(Dec. 1972) pp. 50-53. :

10Fred M. Bishoff, “The Impact of the Occupational Safety & Health Act,” Fire Journal, (Sept. 1972) pp. 32-34.
! lGury L. Robinson, “OSHA And You,” Heating/Piping/Air Conditioning, (Sept. 1972) pp. 82-88.

120p cit., The Job Safety and Health Act of 1970.

31bid.

l"'Op. cit.;'Recordkeeping Requirentents Under the Williams-Steiger Occupational Safety & Health Act of 1970.”
15Op. cit., The Job Safety And Health Act of 1970.

16“Occuputional Safety & Health Review,” Quarterly Report to Members, American Socicty for Personnel
Administrators, (Dec. 1972).

o TOp. cit., The Job Safety And Health Act of 1970.
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20100 Questions and Answers About OSHA,” Occupational Safety and Health Administration, U.S. Department of
Labor (1972).

21Virgil E. Strong. “‘It’sOminous, [t’s Titanic...It’s the Law. The Occupational Safety & Health Act.” Pest Control,
{June 1972) pp. 15-18.
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23"Occuputionul Safety & Health Review.” Quarterly Report to Members, American Society for Personnel
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PEARL HARBOR CRUISE—Aboard the good ship Adventure V, APPA
conventioners experienced a memorable tour of U.S. Navy ships and facilities
on this quiet Sunday afternoon. The atmosphere became even more subdued as
they passed the memorials constructed over ships destroyed that fateful
December 7, 1941, that launched America’s entry into World War 11,
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THE ALASKA STORY

{Right Above) Richard V.
Moriarty is director of
physical plant at the
University of Alaska/
Fairbanks, a member of
APPA and of the Pacific
Coast Region of APPA. A
graduate of the University
ot of Alaska with a degree in
civil engineering, he is a
member of the American
Society of Civil Engineers.
{Above) Superimposing a map: of Alaska on one of the Before his einployment
contiguous 48 states graphically illustrates their rela-  with the University,

naw
aLetan bt
S

{Below) Pictured is an aerial view of
the core campus of the University

tive sizes. The state has more miles of coastline than Moriarty worked as an of Alaska/Fairbanks. The University
all the other states combined and is as large as the 21  engineer and manager in has an unusual amount of floor-
smaller states. Statewide there is a time zone spread the construction industry  space—40 main buildings covering
of five hours, with islands in the western Aleutians in Alaska. He is a native of 1.6 million square feet—for its
being closer to Japan than to Fairbanks. Sioux City, lowa. student population.,

o
AL T

A highlight of the Annual Meeting program was the slide presentation by Richard Moriarty on the University of
Alaska/Fairbanks. As director of physical plant at the University. he was able to acquaint APPA members with the
region and its unusual physical plant problems. Alaska is a state of extremes - in population (lowest density per square
mile). weather (and temperature) and size. In an effort to nullify these extremes the physical plant and the university
experiment thus. the University hus an air-inflated hockey dome/tennis court and modular housing and is testing the
Irma roofing system among other things. Rescarch carricd on by the University accounts for more than 50% of the
annual budget and involves agricultural experimentation (developing new crops and exploring methods for increasing

“productivity of established ones), animal research (mink. fox and other fur animals) and wildlife studies. The
University also supports Institutes in Arctic Biology, Arctic Environmental Engineering. Marine Sciences and

o Geophysics.
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ELECTRICAL EQUIPMENT PREVENTIVE MAINTENANCE

Understanding plant equipment, increasingly complex as a result of technological advances, points to the need for focus
by management on professional maintenance.

Neglected plant equipment can have severe consequences. it takes only one failure to exceed all costs of properly
maintaining equipment. and maintenance investments will assure optimum performance of equipment in the future.

With the exception of rotating equipment, most electrical components are static—the real cause of problems. Circuit
breakers carry current passively; if they fail when called upon to do their job, it is too late. Consider how often
maintenance crews operate or have breakers tested and calibrated. Transformers also appear passive but without proper
maintenance are potential failures.

Equipment owners often say, I always buy the best equipment to assure reliability,” without realizing that even
gold-plated electrics. regardless of the vendor, can fail if not properly maintained.

Maintenance planning is the most important consideration, and it should be given priority. A prime consideration
should be use of either in-house or contract maintenance, considering costs, manpower resources and available
cquipment.

Several plans are available:

1. Total in-house maintenance:

2. In-house maintenace utilizing subcontractors as needed:
3. In-house labor utilizing vendor technical direction:

4. Total contract maintenance.

Consideration in each category must be made regarding available manpower resources, training facilitics, varying
maintenance loads and total environmental costs.

Ideally, in-plant maintenance organization is the best, however, it is also costly, especially for a small facility.
Turnover of personnel can erase expensive efforts to build a competent organization. With increasingly more complex
equipment, maintenance training becomes outdated rapidly. without proper, often expensive, training.

Benenfits of small in-house crews, utilizing outside maintenance personnel for emergencies and peaks, are excellent.
Small in-house crews optimize effectiveness (prevents nuisance calls), yet provide responsiveness when needed.

Most large electrical manufacturers have their own field engineering organization which provides an excellent place
for the maintenance manager to purchase technical direction. These vendors provide professional field engineers who
handle plant maintenance problems and supervise corrections. This service is purchased for $25 to $30 per hour. The
real benefit is that a field engineer from a large manufacturer is backed by the resourees of the company. including
application engineering. design engineering and research and development in all fields.

A fourth consideration is total contracting of maintenance labor and supervision. Many plants utilize this technique
successfully. The advantages are generally lower overall maintenance cost. well-trained manpower and unlinited
support; while the disadvantage is a tendency for lack of toyalty to the company by employees.

The functions of a maintenance organization. regardless of type, are similar and cover a broad scope. Generically,
these consist of complete installation. installation support. complete maintenance, maintenance support, training.

By R.L. GOLDEN and GRANT NIVER. Mr. Golden is the service supervisor in the Installation and Service Engineering
Department of the General Electric Company’s El Monre, California office. Mr. Niver is also with General Electric in its
@ Tancisco office.
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vendor complaint and warranty sdministration, spare parts logistics and inspection. In larger plants, the groups are
sometimes broken down into separate construction installation and maintenance groups. Usually | maintenance groups
are the most highly trained.

Since maintenance costs are a heavy expense for a business or production facility. it is imperative that attention be
focused on the efficiency of the maintenance operation. There are several reasons for this. among them that
maintenance dollars are casily spent. but often hard to justity to management. As a corollary, maintenance dollars
improperly spent resulting in equipment outages or shutdowns lead 10 criticisim from management. The concept of
auditing maintenance efficiency is planned to determine where maintenance dollars should be spent 1o provide the most
reliabidlity at minimum cost.

Toward this objective the maintenance manager should bring technical skill and know-how to bear on maintenance
practices with emphasis on determining what maintenatice arcas should receive niost emphasis and which should be
treated less emphatically.

The basic problem in any economical maintenance program is determining which equipment or devices effort should
be expended and when. This naturally leads to questioning life expectancy of particular equipment.

Most plants contain an assemblage of electrical apparatus requiring a variety of maintenance techniques. To turther
complicate the problem, identical or similar equipment may vary widely in age. Furthermore. the application of this
equipment varics widely.

The tizst step in auditing maintenance practices and efficiency is to sort equipment into categories by type. age and
application. Then it is possible to study each category separately. The next step is determining the specific technical
conditions of cach category of equipment.

Once the condition and priority have been established. the maintenance cycle should begin by upgrading the system
to reliablity standards acceptable 10 the plant. During this phase. it is usually wise to have the manutacturer’s field
engincer presenl on large equipment during field work and maintenance to assure work pertornmed according to factory
specifications and recommendations. A few dollars spent in this way is excellent insurance,

Sclective maintenance procedure should then be established specifying frequency of maintenance, naimtenance
practices. stundards and records. The plan should be followed explicitly to assure optimum pertomiace of all
equipment.

Correction of warranty on new equipment is 10007 the supplier’s responsibility. However, between supplier and user
are services such as installation, mspection and instruction of customer operating and maintenance stafts. The benefits
for using vendor field inspectors for these interim services should be evalusted. Assurance that equipment has been
properly installed can eliminate problems occurring long after the equipment warranty has expired.

Maintemunce training is another important funciion commoniy overlooked. Large electrical manufacturers and other
organizations now otfer moderately priced maintesance seminars and extensive in-house training courses. Maintenance
training is no longer left to intuition. Men must be trained and ret ained. Operating personnel and supervisors must also
be trained to recognize when need for preventive or corrective maintemance arises.

Complementing maintenanice auditing is identitication ind ordering adequate spare parts. Equipment manufacturers
can be helpful in recommending spares. but historical data and experience will probably prove most valuable.

Another reason making proper maintenance mandatory is OSHA, which firmly enforces regulations. Maintenance
managers should make certain their arcas of responsibility adhere to these safety regulations.

Electrical Equipment Preventive Maintenance

I order to stimulate thought about electrical equipment preventive inainterance. consider the following questions:

1. What will an eftective preventive maintenance progrinm do for a particular facility?

2. Where can professional matntenance assistance be obtained?

3. Whaa electrical equipment should get maintenance priority?

4. How can management upgrade and train maintenatice personnel?

5. What maintenance tasks should be performed on electrical equipment?

6. How often should equipment be inspected and serviced?

Questions of this nature must not go unanswered i cquipment is to be properly maintaimed. For those unable to
answer these questions, exploring preventive techniques and identifyimg maintenance priorities for in-plant electrical
equipment may be necessary.

Every organization. large or small, has to maintain electrical equipment usually within a specified budget. With

Q\‘hrinking budgets it is increasingly important 1o achieve the best equipment maintenance efficiency. That s,
ERIC
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maintenance money is harder to come by, so it is essential to xpcnd the available dollars in a manner planned to obtain
the greatest value for the expenditure.

In order to accomplish this, every maintenance vrganization must understand what kind of maintenance shoufd be
performed on clectrical equipment and exactl: how often. Innovation in electrical equipment preventive maintenance
development of tentative guidelines for a maintenance program will require review of professionally aceeptabie
preventive maintenance techniques and tasks.

In general, it mechanical equipment is not properly maintained failure will usually result in stopped production or
equipment rendered unusable for some time, However, this is not true with clectrical equipment. If it is not properly
nuintained the consequence can be complete destruction of the electrical equipment itself and surrounding equipment.
[t can result in electrical fires that are extremely difficult to extinguish or critical injury to operating personnel. Because
of this. it is desirable to engage in a professional approach to preventive maintenance of electrical equipment—especially
in areas of high voltage equipment rated at 2400 volts and above.

Outlined below are general considerations tor developing a maintenance program and procedure suitable to
equipment needs.

1. Power and Distribution Transformers (Liquid Filled)

A. Transformers are perhaps the most abused electrical equipment. They perform without visibly moving parts and
continue to meet energy demands without signs of protest. However, something may graduaily be deteriorating
inside the transtormer, resulting in a serious electrical failure or explosion. In general, liquid-filled transformers
can be adequately maintained by:

I, Inspecting low voltage and high voltage bushings and cooling tubes regularly for oil leaks;

2. Wiping bushings with a clean dry cloth at least onee per year. If the transformer is in an outdoor substation
where environmental contaminants can accumulate on high voltage bushings possibly causing a flashover to
ground. application of Silca-Gel on the insulator surfaces can prevent such occurrances;

3. Removing insulating liquid samples once per year and checking for acidity contamination and Hi-pot for
dielectric strength—used to determine external contaminants creeping inside the transformer giving evidence
of internal arcing or corona tracking which can ultimately fail;

4. Conducting periodic gas analysis by taking a gas saniple from the top of the transformer in order to detect
the presence of oxygen. Excessive oxygen is an indication that internal problems, such as arcing or an
internal fault, have developed;

3. Checking high and low voltage winding insulation resistance to ground by employing 500 to 1000-volt megger
once per year,

H. Power and Distvibution Transformers (Dry Type)
1. Remuove external covers and thoroughly clean and vacuum transformer winding:
2. Clean out air ducts between primary and secondary winding layers:
3. Wipe off support or stand-off insulators;
4. Check prirnary and secondary winding insulation resistance to ground by employing a 500-volt megger,
HE Switchgear Equipment
A. High voltage equipment (2.4 KV - 15 KV)
1. Switchgear bus and bus duct inspection
a. Remove metal covers: Inspect bus or bus duct for signs of overhieating at joints.
b. Inspect bus barriers and supports to see if there has been chafing or wear against bus insulation.

¢. Inspect feeder cable potheads and bus connections for corona tracking, Corona will only be evident on
switchgeur systems rated above 10 KV,

d. lospect breaker compartment and bus duct space heaters to see if they work. When they do not in many
cases it is simply caused by 4 blown fuse.

2. High voltage magneblast breakers

a. Remove breaker from cubicle and tuke off phuse box barriers and inspect primary and main arcing
contacts,

b. Check contact wipe and adjust to manufacturers specifications.
¢. Thoroughly vacuum and clean dust and foreign matter from all parts of breaker,

Q d. Examine, clean and lubricate breaker closing and roller cain mechanism with appropriate grease, such as
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specified by the equipment manufacturer.
¢. Clean and relubricate breaker high voltage bushing tips and sockets with appropriate contact lubricant.

f.  Reinsert breaker in cubicle, place in test position and operate breaker several times to be sure it closes
and trips properly. After closing breaker in the test position, at least one tripping check should be made
by rotating the disc on one breaker circuit protective overcurrent relays to trip positions.

(V%)

High voltage oil circuit breakers
a. Drop breaker oil pan and inspect pn'mufy contacts.
b. Check contact wipe and make appropriate adjustments it needed.

¢. Remove oil sample from bottom of oil reservoir and test for acidity contamination and dielectric
strength.

d. Check calibration of breaker overcurrent trip device once per year.

4. Ol fused cutouts
a. Remove oil sample from bottom of cutout and check for acidity contamination and dielectric strength.
b. Remove fuse holder and examine fuse link and check fuse clamping screws for tightness.

¢. Examine oil fused cutout for oil leaking around top of the cover or oil syphoned from around cable
leads. Oil leakage on a fused cutout is usually caused from overfilling. If this appears to be so, drain oil
to proper oil level.

wn

Circuit protective relays

a. Check calibration of circuit protective relays once per year using resistive loading technique. The
resistive loading technique is necessary to assure good sinusoidal wave form, which will give accurate
relay calibration. It high current lot voltage technique is used, excessive third hormonic distortion is
injected into the relay and inaccuracies up to twenty percent can result.

b. Inject current into the CT secondary (5 amp circuit) in order to check integrity of the protective relay
trip circuit.

B. Low voltage switchgear (480 volt and below)
1. Power circuit breakers
a. Inspect and service primary contacts.
b. Clean and relubricate operating mechanisms.
¢. Clean and relubricate secondary contacts with contact lubricant.

d. If the breaker has series overcurrent trip devices they should be calibrated with a high current test set at
least once every three years. '

¢. If the breaker has static solid state trip units, they should be checked with an appropriate test kit once
per year.

IV. Upgrading Electrical Equipment

O

ERIC

Aruitoxt provided by Eic:

A. Synchronous motor control panels
1. Installation of new field application panels.
2. Installation of solid state power factor relays.
B. High voltage switchgear

1. Installation of battery alarm relays.

2. Installation of capacitor trip devices.
3. Installation of static under voltage devices.
4, Installation of ground pulsing systems for locating ground faults in high voltage systems shutting equipment

down.
C. Low voltage switchgeur

. Installation of static ground fault system. This new electrical requirement is necessary to fulfill OSHA
standards for 480-volt grounded neutral systems.
2. Replace obsolete breaker series overcurrent devices with time delay overcurrent protective relays.

. Expanding Existing Electrical Systems
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A.

With continual increases in student enrollment at college complexes, in some instances it has necessitated
expansion of existing electrical systems by gradually adding more equipment until the system becomes
uncoordinated and no longer properly protected by the circuit protective relays and devices. In such cuses it is
necessary to perform new short circuit and coordination studies to insure proper protection of electrical
equipment. Usually expanded electrical systems can be recoordinated by seeking outside assistance from a
professional engineering or service organization.

V1. Truining Personnel

A. Keeping maintenance personnel trained adequately to maintain on-campus electrical equipment is a real concern
and a growing problem. It is especially difficult when the electrical systems involve solid state control systems.
To fulfitl this growing nced, professional organizations offer training in several forms.
i

1. Seminars taught by experts actively engaged in field engineering.

2. Informal onsight training in which personnel are taught using the “hands on equipment” technique of
preventive maintenance and troubleshooting work.

3. Professional engincering and service organizations have developed and now offer specific training courses.
which include solid state theory and fundamentals and equipment troubleshooting techniques.

Summary

A. Since electrical maintenance costs are increasing, it is paramount that close attention be paid to efficiency and
distribution of maintenance dollars.

B. Learn about electrical equipment in the plant. Determine its particular maintenance requirements and establish an
electrical equipment program suitable to the electrical equipment needs.

C. Keep an accurate record of when and what kind of preventive maintenance is performed on equipment. Utilizing

this appro: .n will assure greatest benefit from the maintenance budget and may enable stretching the preventive
maintenance program over a two or three-year period.

. Reviewing qualifications of maintenance personnel and retraining or upgrading by consulting a local professional

engineering or service organization in specific areas if necessary. They may already have a maintenance seminar or
school which will meet personnel training needs. If not, they may offer a “hands on™ troubleshooting and
maintenance course tailored to specific equipment requirements.

Closing

When instituted, three fundamental actions will greatly diminish maintenance problems.

1.
2.
3.

Know the equipment and determine its maintenance requirements.
Review maintenance budget and place proper priority on various equipment maintenance items.

If required, train maintenance personnel. People cannot be effective or efficient if they do not know proper
maintenance methods and techniques.

Good preventative maintenance is the backbone of electrical equipment longevity and trouble-free operation.

O
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SHOW 'N TELL—Following a luncheon for delegates and
exhibitors, the latter were invited to table-hop and demon-
strate and explain their newest products and services.

ERIC

Aruitoxt provided by Eic:

80



CAMPUS SECURITY

Results of 4 recent survey indicate education institutions
Want a police department on campus
-Believe it should have police authority
-Expect vutside assistance from local police. county or state authorities when called upon
-Think «ampus police should be armed
-Indicate they should be mobile - primarily by automobile
-Prefer formally trained ofticers with crime-free backgrounds
-Demand continuing training and increased efficiency
-Feel strongly that officers should be uniformed

-Think the police department through the chiet should report to the president. the physical plant’s supervisor
{usually the vice president for business affairs) or the dean of men, women or students.

The most disturbing information the survey uncovered was the amount of crime on campuses today and the cost to
colieges aud universities in monetary loss. Response of dollar value loss over $7 1,000 was the trend over the last year.
Insurance covered a substantial number of losses, but insurance costs are high and as losses rise, so do insurance
premiums.

Increasing numbers of crimes against people are the most alarming statistic with assault most prevalent, followed by
rape and robbery. Crimes against property show larceny the highest reported offense, followed by burglary and auto
theft. Most reported offenses occur from 1600 to 2400 hours.

Many respondents reported having alarm systems. but most of these are limited to critical or sensitive areas and do
not give general protection.

Traftic on most campuses is controlled by campus police who investigate most vehicular accidents.

Although the study of crime and its patterns yields no pat answers, over the years, crime has responded to two
methods of enforcement--visual and nenvisual. outlined below.

Visual Enforcement

Survey response indicated most administrators desired uniformed officers travelling primarily by car or scooter, with
vehicles marked to aid visual enforcement. Visual enforcement is based on the premise that visual evidence of police
protection of an area prevents crime.

The theme of ¢ recent lecture to police supervisory personnel was: It is better to prevent crime than arrest forit.”
Needless to say, this brought adverse reaction from some-—those who prefer to see criminals incarcerated. However,
with the overcrowded courts and prisons crime prevention, rather than shoddy rehabilitation of offenders.would scem
to be indicated. Most victims would probably agree also. Once a crime has been committed. however, it should be
investigated and prosecuted to the fullest extent.

A personal example of visuual enforcement is illustrated below: 1 received a phone call early one morning from a man
I had arrested many years earlier for safe burglar. He usked if I remembered him, to which 1 replied 1 did. He said he
was on parole and had gotten together with some old friends who wanted him to open a safe alledgedly containing
money and narcotics. He did not want to go along with the group, but did not know how to say no! After some
convincirg, he agreed to tell me the location of the’intended burglary. | told him to go along with the group and trust

By DAVID C. WALLBOM. The author is director of plant operations at Betlevue Copnnunity College, Bellevue,

Washington, He also served with the Seattle Police Departiment for 13 years in patrol, juvenile control, training and

detective divisions. s first exposure to Bellevue was as an instructor in law enforcement, after which he became

chairman of the law enforcement department. Based on his police and construction experience, he was appointed to his

Q ot position in 1968. He received his formal education from the University of Washington and Seattle University,
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me. When the suspects arrived at the drug store to be burglarized they tound a marked police car with two unitormed
officers sitting inside cating lunch. Needless to say. even the most naive criminal would not attempt a burglary with
policemen sitting nearby. A subsequent trattic stop identified all in the group and caused them to disband, thus
preventing a crime, learning identitication of those involved and protecting a potential victim unaware ot his near loss,
The already overburdened courts were spared hearing evidence in this near crime. but most of all, a parolee got a
chance to keep his life straight. '

Evaluating visual enforcement is difficult because it is hard to measure the “amount™ of crime prevented. How is
visual enforcement measured? Some police departments graph exposure of their efforts in the community and
percentage of crime drop--with very positive results.

In Mr. Paul Steuer’s fine presentation on college campus security given at last year’s APPA convention. he stated,
“Law enforcement is much more than just making an arrest.”

Ancillary benetits occur from exposure of officers within the community:
-Providing and receiving information readily

-Obtaining directions easily

-Giving aid spontaneously when required

-Suppressing drug use.

Neat. well-groomed professional ofticers can do much to improve the image of the college and prevent crime.

Nonisual Enforcement

Nonvisual enforcement is investigation and apprehension of suspected offenders. No matter how effective preventing
crinie via visual enforcement is. some will nonetheless oceur. Officers must fully investigate oftenses with disposition of
cases handled in student hearings or submitted to the courts for criminal prosecution. Uninvestigated or unprosecuted
crimes breed more crime.

Nonvisual enforcement requires adequate training of officers. especially on college campuses where this activity
could be mistaken for spying or invasion of privacy. New police officers are trained to investigate traffic accidents
which often attract a group of onlookers--some who have seen the accident and others who have not. It is the officer’s
responsibility to obtain information. Conversely, it is his responsibility to keep the area clear of pedestrians so an
investigation can be made and the injured cared for. Officers are instructed to approac™ the crowd to obtain each
person’s name and address. When done overtly the evacuation of the crowd is immediate. since people do not always
want to get involved. Interviewing techriiques require the officers to know what questions can be asked legally, and
what warnings must be admonished. as well as how to handle questions to obtain the most information. He must watch
for tell-tale signs given by the person being interviewed:

-Eye contact

-How often the person swallows
-Rate of respiration

-Perspiration on hands and face
-Nervousness

-Lack of organization of responses
-Unwillingness to respond
-Overwillingness to respond.

These comments on visual and nonvisual enforcement support the need for a uniformed police force. as long as it is
augmented by a nonuniform or investigative group. which does criminal investigation consistant with statutory law and
institutional policy.

A major service campus police provide is controlling campus traffic and parking. Most know the value «f traffic
control at athletic events, as well as the tremendous parking problems associated with such events. A gooud campus
police department should also effectively investigate vehicular accidents oce trring on campus. This is a job requiring
special training and execution. At least thirteen points should be covered in a well-managed accident investigation. Most
campus police departmenis have this responsibility and authority.

Should campus police be armed? The survey indicated arming campus police is commonplace. As long as society
continues as it has. it is ludicrous to do otherwise. Of course. fear of shooting in error. or making other mistakes
associated with carrying firearms, is a paramount consideration. Good training and enforcement of strict rules of
firearms’ use usually controls their misuse. Psychological entrance examinations also tend to eliminate individuals prone
to misusing firearms.
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The manner 1 which thearms are carried also aftects their eception by the college community. The big
chirome-plated. pead-handled. tow-holstered weapon s generally offensive 1o the public and does not meet current
pohice standuands.

Policy authonty tor campus police appears normal. Such authority has many advantages. as it usually imposes state
standards morectmtment and bachground of new emplovees. while maintaining an ongoing in-service training program.
Such tramimg generally leads to chabihiry for high calibre federal law enforcement programs. Such authority also
attn ts good cadidates. who look to the college or wntiversity tor long-term professional employment.

To the college or univensity administration. campus police provide campus autonomy trom the community without
having to ey on mumcipal. county or state law enforcement.

Generally . secunty forees do not et these standards. but because of budgetary limitations, they are used anyway.
Used most effectively . secunty personnel should be limited to building security with no enforcement responsibilities.
There are. however. many fine college security departments despite limitations.

When campus disturhances oceur and outside authority is needed. campus police usually have better rapport with
oppostng Lacitons and cooperate with local police ruther than surrendering their authority to them entirely.

Use ot alarms on college campuses appears (o be on the upswing, The cost of many systems prevents their general
use. but new . fess expensive systems with wide capabilities are a future possibility. Alarms run hand-in-hand with visual
enfimcernent, domg mere to prevent crime than to apprehend offenders. A store owner was plagued by burglaries. He
installed an abann sy stem uuhizng tape on the windows, and burglaries dropped to near zero. He later sold the store as
hes basiness had outgrown the space. and the new owner kept the window tape. but did not employ the commercial
company which had previously momtored the alarng system. Antazingly the new owner suffered no fosses for over three
Veurs.

The advantages of having a police deparunent within the physical plant family are obvious. This arrangement
mcreases visual enforcement and allows mamtenance. grounds and custodial personal the chance to be more aware of
campus cume, thus encotstaging them to work together as a unit. This combined interest could be more effective given
good direction by physical plant admimstration,

O
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AIEA SWINGING SINGERS-The
Samoan songs and dances of these
talented high school entertainers
promoted many APPA conventioners
to make contributions to the group’s
forthcoming tour of the Orient. In
return, the singers performed numer-
ous encores.

PRIZES GALORE—The teenager closest in
height to the length of a surfboard re-
ceived that surfboard as a prize. Other prizes
went to the youngest attendees at the
convention,
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MORE AWARDS, GIFTS—Atright, B. P. McKay,
director of physical plant, University of Tennessee/
Memphis accepts third place award in the Technical

Paper Contest from Phil Wong, assistant convention
chairman. Below, President Simon receives Key to the
University of Hawaii from Wytze Gorter, Manoa campus
Chancellor. Chancellor Gorter delivered the Opening
Session welcoming address. At right center, Chairman
Phil Koehler presents Executive Director Paul Knapp
with travel alarm clock "to make sure he gets up on
time while traveling on APPA business.”” Bottom left,

Mary Jane Simon, affable v.ife of President Simon,

receives muu muu frorn Phil Wong. Clyde Hill,
immediate past-president, presents plaque of appreciation
to outgoing President Simon.

e
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AND MORE PRESENTATIONS-ALt top left, Clay
Carpenter of University of Nevada is presented his

APPA membership certificate as APPA’S 1000th member
from Waltor Wade, vice-president for membership.
Carpenter also received the monkey pod bowl. At top
right, President Simon receives piece of luggage from

Phil Koehler. At left Phil Koehler is given a wristwatch,
‘““a token of appreciation for his outstanding performance
as chairman of the convention,” from APPA by way of
President Simon.

AND FINALLY-The gift that
George C. Maore of the Uni-
versity of Cincinnati was waiting
for all evening, the gavel, sym-
bolizing the transference of the
office of president from Ted
Simon.




TECHNICAL PAPER CONTEST

In conjunction with the Hawaii Convention, Technical Papers on subjects relevant to

physical plant administration were judged by a committee which rated them as follows:

i. "Integration of Modern Methods for Plant Maintenance"’
By Howard D. Wilson, Associate Director Physical Plant
Michigan State University

2. “Formula Approach to Plant Maintenance Budgeting in Ontario University"’
By C. William Morgan
University of Windsor, Ontario, Canada

3. ‘"Diagnosing Physical Plant Operation”
By Billy P. McKay, Director Physical Plant
University of Tennessee/Memphis

4. "Pitch for Productivity”’
By George C. Moore, Director Physical Plant
University of Cincinnati

5. “Improving Materials and Suppliés Flow in the Building Service Function’
By Floyd G. Mitter, Assistant to the Director Physical Plant
University of lllinois/Chicago
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ECONOMIC JUSTIFICATION FOR OFFICE LANDSCAPING

Open office planning or a form of it accounts for approximately 15% of new office installations or major otfice
renovations. An open office plan is an environment not adhering to rigid, formal rectilinear, cubicle, private office space
layout patterns and organization commonly used. It encompasses such concepts as office landscaping, freeform layout,
modular planning and similar office systems. Early forecasts made in the late 1960’s indicated open office planning
would account foronly 10% of the office furniture market by 1974.

To better understand why open office planning has made this incursion into American business and is continuing to
grow in its acceptance and appeal, examine benefits it purports to give users.

Open office planning provides maximum flexibility in utilizing available office space. Since it advocates elimination
of most private offices, floor-to-ceiling partitions, drywalls and other confining obstacles freeing available floor space,
the ability to add new employees to areas and departments where required becomes a relatively easy and inexpensive
undertaking. Departments and sections of departments can be kept together. Most furniture and equipment in an open
office plan is freestanding and can be moved and rearranged quickly (in hours or in a weekend at most) without the
inconvenience of dust, dirt and paint fumes over several days or weeks, generally associated with “conventional” office
changes.

More function-oriented equipment is used resulting in improved efficiency, productivity and better morale. For
years the double pedestal desk and four-drawer filing cabinet have dominated the office. As technology has improved,
traditional forms of office equipment and their variations have not enabled office employees to satisfactorily perform
their duties and effectively handle the new forms, documents and paper with which they are now required to work.

~ This is believed to be a root of the “[ don't care™ attitude of office employces today. They do not have the proper
equipment to deal effectively with their work. Dissatisfaction, absenteeism and high turnover result. Subsequently, the
cost of managing and running the office increascs. Coupled with today’s profit squeeze, this additional cost cannot and
should not be tolerated.

Open plan systems equipment can be "tailormade” to the requirements of the type of work, paper and equipment
used. Vertical space not usable with traditional equipment can be utilized to the worker's benefit. When an employce
has the tools and equipment he can perform his tasks and get personal satisfaction from his work. His morale improves,
absenteeism decreases, as does turnover rate. Naturally, office costs are reduced by resultant contributions to profits.

The office environment is a more pleasant, comfortable place in which to work. A firm enjoys a clear edge in
attracting and keeping employees when if offers attractive offices. Open office plans generally utilize carpeting,
acoustical ceilings and comfortable, pleasing color schemes making work areas attractive. Also, a well-planned open
office system protects the status and prestige of executives insuring their high morale. Maintenance costs of open
planned offices are reduced compared to upkeep of “‘conventional™ vinyl tile-ty pe offices.

An office or building designed for an open planned system costs less. With removal of private offices, enclosed
partition spaces and dry walls, expensive basic cost factors are dramatically reduced. For instance, duct-work and
controls for office climate systems are reduced in size. amount and complexity resulting in lower design and con-
struction costs. Electi'cal systems are less complex and less expensive to install. Lighting problems arc simplified and
operation less costly. Basic building costs have been reduced by as much as 19 to 24% when designed for open office
plan interiors versus “‘conventional™ office usuge.

Open office plans resulted directly from the introduction and promotion in North America of “Office Landscaping”
{Burolandschaft) by the Quickbourner Team, a German management consulting firm in the Hamburg suburd of Quick-

By A LITCHARD DICKINSON. The author is merchandising wanager of the Inier Roval Corporation, One Park
E \[Cuc' New York C[[‘y 10016.
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bourn. West Germany . Ther adeas were interrelated and were designed to be used together and in full, These ideas

compose o sy sten” Brietlv they e
1. Planning begins with detimled analysis of actual patterns of communication in the office  written. spoken or
telephoned. This commumicanons analysis replaces organizational charts, departinental structures or more con-
venttonal enteria and becontes the basis of thie landscape process.

2. Planning is targely o matter of making as short and effective as possible lines of communication used most often,
so that people who work together are in close proximity regaiuiess of rank or departmental status.

‘e

- There are no partitoned prvate otfices, even for top executives. Light moveable screons control lines of vision
and establish personal and group work areas: other systems, however, offer use of private offices and conference
rooms.

4. Geometrie fayout is avoided to make adaptation to the operations-based plan easier. promote flexibility and avoid

a grnmly regimented appearance.

4

- To cope with acoustical problems, carpeting is used throughout, ceilings are equipped with an acoustical baftle
system and sound retlecting surtaces are avoided. as is turniture with farge vertical reflective surfaces.

6. Waork spaces contain only material inactive use. Files are emoved to centralized locations. Generous lounges are

provided for statt,

7. Architectarally. the ideal Landscaped interiors is well-planned. Windows are needed only 10 avoid total iselation
from the vutside world: general lighting and heating/cooling of the entire space must be excellent.

In developmg and instituting these ideas. strong emphasts is placed on communication. particularly between
managers and middle namagers. Unobserved methods of information processing become visible and tend to create a
management structure based on function rather than on the company’s organizational structure. This often torees
realignment of the method of management in a4 company or business. It is the changing of o finn’s method of
managenient more than any other factor that has inhibited acceptance of the system in North America. However. some
of the basicadeas of the Quickbourner Team’s system are sound and set the stage for the open office plan

Obtaining the benefits and reduced office operation costs of open office planning while retaining the basic
organizational and management steucture of the business seems formidable. While some attention is paid to paperwork
flow in planming and adoption of open office planning. the main emphasis is on communication among employees.
Perhaps too iuch attention is focused on this aspect of office management and efficiency and not enough to true
common denommators of otfice work and efficiency in American business.

The purpose of an office is to control and keep account of the transactions of a business or service operation. This
control and accounting is accomplished through use of records and similar data. This data is recorded. reported and
processed in the oftice with paper the major medimn. Paper handbing. record management and decisionmaking are what
an office 1s about.

In the processing of paper. after onie cuts through all the forms, printouts, letters. memos and reports. the basic
paper that controls oftice operation 1s an order. Lverything m a business wevolves wound 1t and its nomma! flow through
an organization. Ttis the element that puts everything in motion.

An order may take the form of an approved and accepted bid, an aceepted insurance policy application. a letter
from a chient requesting aoservice, a telegram requesting a special part or tool, a purchase order from another firm or a
decision by the board of directors. Tt comes in many sizes and shapes, but it is the key piece of paper in American
business.

Offices process orders and other paper necessary to complete the order. In simplified torm, there are six hasie steps
in processig an order:

1. Work, planning and policies necessary to get the order.

2. Methads of receiving the order:

‘ve

- Workimvolved in accepting and entering the order on the books:

4. Work and office processes in "nuinufacturing”™ the products o service iequiied o the order;

4l

Functions ivolved in shipping the order:
o. Invoicig and collecting money for goods or services perfonmed.

. . . \
This sixastep hasic process is called the Orderlow "™ From eacl step of Ordertlow all paper, tomis, reports and
oftice work are generated. Looking at cach step i mote detal reveals this cleanhy

Getting the Order. This step ot the Ondeiflow encompasses siuch depatinents and work s plonmmg. sales tores
casting. advertising. marketing, sales reports, credit and bidding Tt ivolves interrelated work from sales torecasting 1o
manufacturing and credit to tinancing, ete

0



Recening Order: This involves mailroom operation, computer terminals, TWX and Teles machines. telephones and
telegraph operations i ettect, the proper means of receving and controlling orders as they come into the organization.

Accepting Order and Entering 1t On the Books: Such office operations as rewiring, typing. coding. bookkeeping
machine and computer opetations e involved in this aspect of Orderflow.

Munigacturing Order: Production control operations, material control, production orders. engineering drawings and
routings. purchasing. inprocess controls, raw material inventory  finished goods inventory, accounts payable, scheduling
of personnel, research teams, report writing, project control, typing forms, departmental meetizg and customer contact
are all part of the “manufactunng”™ Ordertlow.

Stupping Order: Warchousing, bills of lading, freight bills, tratfic controls, damages and ciaims, 1eturn goods control,
presentation of reports and plans, dissemination of information, and mailing material enter into shipping the order. -~

Invorcig Order: Tavoice to customer or client, accounts receivable, financing, credit, treasury and cash controls are
part of thes portion of Ordertlow.

When offi ¢ operation is studied i this context, work talls into a reasonable pattern. bt provides a strong guideline
fom which an oftice can be analyzed. 1t illustrates that «ff machines and equipment, even computers, are simply tools
to tacthtate processi- 2and control of the order.

s is not (o pregose that communication in an office is not important. People come and go and each new face in a
department or a section of a department changes the art and science of communication. When a new worker enters a
six-penson department the communication in the department changes, since a new personality has been introduced 10
the scene. Commumication efficiency in this section will rely on the talent of the supervisor and the adaptability of
other workers i the section. The work cach person performs in the Orderflow remains constant. Each processing step
has to be accomplished by a person or by a machine controlled by a person. People process Orderflow! People
conmunivate to insure cfficient Orderflow!

Thus, by turning attention to the common denominator of office operation, Ordertlow_ it is possible to secure all
the benetits of open office planning without having to change the method of management, organizational chart and
accustomed manner of doing business.

The emphasis s directed to implementing Orderflow with equipment, furniture and environment which will bring
the cconomic benetits of the open office plan. Space Georgraphy is an otfice furniture systems concept designed to do
that.

Space Geography. a concept conceived by InterRoyal Corporation. involves harmonious blending of freestanding
panels with furniture and equipment attached to them (called Opens:ape), combinations of desks. lateral filing and
storage equipment {called Coordinates) with “conventional™ desks and files into functional, effective and productive
otfice operation in a unified design theme. Three systems become one,

Space Geography is based on the belief that no one furniture svstem properly and effectively sevves all the varied
Junctions and operations in the American business office. Furthermore, if a particular work station requires filing and
storage space for 300 inches of material, the worker should have this storage capacity conveniently available for instant
reference or use. It in 2 years he needs 350 filing inches of material, Space Geography can casily accommodate it,
Orderflow demands that certain jobs handle its paper, machines and devices in a specific manner. To limit these basic
operations because of fack of scope and flexibility in furniture and equipment is selt-defeating.

Space Geography offers the advantages of freeform, responsive-to-department needs and space layout requirements.
It offers nonspecial equipment which handles aff types of “paper”™  from microfilm reels and MT/ST cartridges to 11 x
14 7% computer prmtouts. Organizations and workers do not have to change their mode of operation to secure the
advantages of open office planning. ludeed. with Space Geography it s possible 1o gradually change otfices {irom
conventional equipment to an integrated. coordinated open office plan. Sections and departmeats can be changed
independent!y of one anuther so benetits of open office planning ase realized as implementation of the entire change to
the system is made. Budgets are protected: the investment helps pay for itselt as it is installed.

One of the most controversial aspects of open office planning s the “sense™ of Lack of privacy .

Space Geography-equipped oftices ofter opportunities for attaimng optumun tesadts mall aspects of office comtort,
visual pleasure, work flow, ease of commumcation. access to tecords and statt and acousneal pnvaey .

Rarely is speech privacy required in offices of any type. whether partitioned or open. Occasional exceptions are
conference rooms and offices used tor discessing contidential mtormation, laring or firmg, o tunctions where tnsed
voree levels may be wsed. In the mam, most offices requure two degrees of acoustical separation (Nose Reducton)

A Lreedom from specch mtrusion: ve., the abiity to pertorm routine and creative tasks Creportw ntme, addinon,
dictation, cte.) without districion from another worker's conversatiom,
Q B. Speech privacy at low or normal vowce levels, the mabihity oo distingoesh what s beme sd o ettect speech
E lC becomes notse and part of the averall hackgronnd o “maskine™ ottice nose les el
I]l
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(Right) With removal of

private offices, enclosed partition
spaces and dry walls, expensive
cast factors are reduced. Duct
work and climate control systems
are less camplex, as is the elec-
trical system. Light'ngis simpler
and less costly to .operate.

Y

(Left) Open office planning
provides maximum flexibiity in
utilizing space. Most furniture and
equipment is freestanding and can
be moved and rearranged quickly
without dust, dirt and paint fumes
usually associated with conventiona!
office changes.

Space Geography-equipped offices of fer opportuni-
ties for attaining optimum results in all aspects of
office comfort, visual pleasure, work flow, ease of
communication, access to records and staff and
acoustical privacy.
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It was discovered that Noise Isolation Class (NIC) as per ASTM E336, **Recommended Practice for Measurement of
Airborne Sound in Buildings.” more accurately and responsively measures acoustical separation (noise reduction) in the
open office plan.

In the open office plan environment, sound travels spherically in all directions without encountering walls and other
reflecting surtaces. and sound ‘intensity decreases as the distance from the source increases. It foliows, therefore, that
the greater the distance between the speaker and the nearest listencr, the less is heard. However, since space is limited,
110 to 140 square feet per occupant is a reasonabte compromise between space usage and noise reduction (see Table 1).

TABLE 1
Square Feet/Occupant Average Distance
Including Aisles, ete. Between Occupants
110 Square feet 8 feet
120 Square feet 10 feet
130 Square feet 12 feet
140 Square fteet 14 feet

This range. however, will not be adequute acoustically unless a barrier is imposed between the speaker and
unintended listener, placing the listener in a “shadow zone™ of the speaker’s voice. This barrier, part of Space
Geography design, is essential to acoustical separation in open office planning.

An additional component of acoustical separation is the position of the speaker’s face in relation to the nearest
unintended listeners. Obviously. the maximum speech signal is achieved with the speaker facing the listener, Therefore,
it is wise to avoid direct head-on placement of workers in the open plan office and, if possible, to have the side or rear
of the speaker toward the unintended listener. This is achieved by proper furniture design, location and positioning.

Space Geography incorporates a series of Sound Con‘rol Office Layout Principles. Based on extensive testing by
Michael J. Kodaras, Inc., acoustical consuitant (full test reprint available upon request}, these principles are:

1. Use 64" and 82" high panels with less than 3/4" space between panel bottom and floor;

(&)

. Use carpet-like fabric on panels;
. Use “Y" configuration whenever possible;

S s

. Position furniture and cquipment so that workers are at least at 9 -degree angles to one another;

(¥

. Average 125 squ. ft. per occupant ~ 10 to 12 feet between people;

6. Maintain backgrourd noise level at 50 dBA.

Every office has several areas which require special attention and handling in open office plan structure and layout.
Computer roonis. terminals, order entry machines, TWX or Telex machines, copying machines, printing equipment, or
mailing operations, complicate optimum Orderflow and open plan layout. These are called special function areas.

A computer, although just a tool to facilitate Orderflow, requires its own environment and because of its cost and
nature, cannot be conveniently spread around to different areas of a building. Care must be taken to insure free flow of
information into the computer room and free flow of printouts from it. Traffic pa 2ms should be analyzed and layouts
modified to accommodate this high activity area. Storage and control of supplies for the computer rooin should be
given special attention.

The same care should be taken with other speciul function areas. Each creates its own special problem to be
considered and solved. Copy machines are noisy. They should be located properly and serviced to reduce annoyance
factors to personnel in the immedizte vicinity. By good preplanning all other special function areas can be handled
economically without sacrificing the basic open plan theme and benefits.

Open office plans are cconomically valid and do provide the benefits attributed to them. Investigating the feasibility
of using open office planning is prudent it moving or renovating present offices.

O
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EXPERIENCE EXCHANGE-LARGE INSTITUTIONS

Punel: There seems to be great interest in energy conservation and how to achieve it. Would you address that
subject?

Speaker:  lustitutions are tremendously concerned about the direction of energy conscivation in terms of
consumption and demand. Large schools like Cornell have high encrgy users, such as syncratrons used in research.
Shutring down cupacitors at night helps conserve energy, but where does a conservation p.ogram go from there? Groups
on campus are interested in es‘ablishing an energy policy --a difficult task for a university. There is no national energy
policy. which complicates the task. and without such-guidelines it is difficult to provide a very complete picture of the
subject.

Sreaker: About central control systems, at our university such a system will be available in the near future. 1t will
monitor demand on the utility companies’ board at the metering point, enabling users to selectively keep demand
down. Some pumping facilities also fall into that category.

Speaker: The University of Southern Califernia is facing very difficalt times with regard to energy conservation. It
seems that the basic philosaphy of the administration is to increase utilization of facilities. They are encouraging
weekend and night programs. The school already has o very active nighttime program enrolling in excess of 11,000
students. The administration is encouraging increased usage of space and. of course, that conflicts seriously with any
type of energy conservition program. There is no official closing time at the University, and that makes it difficult to
maintain control over energy usage.

How many institutions represented here today have an official closing time- a time when the door is locked and
some form of permission must be obtained to use a building alter hours?

Howard Walters, Ohio State University: Ohio State has also been troubled over the “open™ concept. The new
president wants the buildings open, and certain ones are designated “open™ and certain ones closed. i.c., closed on
weekends and at certain times at night. As yet, with the three or four new people required to monitor this schedule,
doors are still lelt open and this is causing problems. The problems may never be solved, but at lcast there is something
on paper which says the building will close at 5 p.m. or [0 p.m. and on Saturday or Sunday,

Another thing the physical plant is doing is making foot candle readings in euach building and inducing building
representatives to reduce the wattage of light bulbs being used-- to take out some of the tubes in order to reduce use of
electric energy. 1t sounds feasible, but there are difficulties. Why can’t 720 tubes be turned out when there are only two
secretaries in the room? This theory is apparently sound except that when the lights are off, the switch mukcs_%,oo miurch
noise.

Carrying through a conservation program will be interesting. and in the end there will be many more headaches to
contend with ihan just a noisy switch. Making a conscientious survey is challenging. Devices such as timers can be used
to turn off power to large areas o longer used. There are areas not used during vacations and yet custodians, out of
habit, will continue to turn the lights in these arcas on and off. A newly instituted policy is asking building users to
adjust lights they will be using when they enter and leave. However, un example of defiance contes from oue Ph.D. who
says he uses the building to teach in only!

A 10-foot hall, 300-feet long has 200 foot candles of light. The people who designed this made money  removing
every other unit of a 4-tube unit running the entire length of the hall saves alimost a third in energy. This is not a chore,
but a challenge! At Ohio State the budget is going to be cut by 8% in clectricity. oil, gas. ete.. and it win be fascinating
to sec how many places can be cut down 3 or 4 ¢ 1rees to save.

Question: 1 don’t know how many others have been approached. but a few months ago our electrical supplices visited
the campus and were anxious 1o hielp us develop a conservation program. How many have had that experienee with
their utility companies”

Answer: Southern California Edison is working on it

Speaker: In the 19 Califomia state nniversities considerable problems have aresen with elec tieal anlities budgers and
with utilities whose supply runs couosistently behind. white demand increases Automancally evers Ociober and
Apgil the niddie of the semesters demand climbs 1o a new platean and never goes fower qpam
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L. Council, Tevay A&M: Texas A&M had a4 brownout this winter and wmed the lights oft on the campus,
darhening hallways and entiance fights A etort was inade to adjust classtoom lights to a usable level, rather than to a
designed level. An effort was also made 1o change the air-conditioning/heating system slightly . One usefud suggestion for
mstituting an austerity progiam s getting the schoal’s administration: behind the effort. When faced with a campus
shutdown because of lack of fuel. the acadenic department said that without lights they would rather stay home. Start
implementing changes trom the top. so that the plan will reach down through the administration 10 a practical
apphicatien level.

There is much to be gained by an envivonmental control system monitoring utilities to buildings from a central
pomt. With centralized controb it is possible to change the environment when classes are not in session, rather than to
fet the buildmgs waste energy when unoceupied. .

B. Folts, SUNY ‘Buffalo: About closing buildings. SUNY /Buffalo taced this problem about two years ago and stili
fas @ senious problent. but o solution surfaced which has partially helped. A plastic card on the main entrance to cach
bulldig phiases positively the building hours: Open 8 a.m. 10 10 p.m., or whatever. Of course, with over 150 buildings
cach one iv different. However, it does inform the security foree of closing times the time when occupants can be
ashed 1o leave and when the building can be cleaned. 1t is not a solution but it does provide partial assistance in
achieving e undesstanding with faculty ubout when the buildings could nogmally be expected to be used.

On the energy crisis: SUNY Butfalo is in the midst of building a 6.5 million square foot total electric campus, and it
will take ingenuity to control demand and load. The campus will hiave envirotimental control systems which will include
logd sheddimg and overall control between buildings. However, this is not the tota answer. In the meantime. as the
buildings are constructed there is the problem of trying to control individual load. and living wheee electric snowmelters
and other specral equipment s required. adds to the problem. With the first building demand was the biggest problem
1o be faced. With the help of i lot o people pulling the right switches at the right time the bill was brought down about
SI500 the fist month gust by scheduling demand. There is serious consideration beire given to demand meters and
controls that can be nsed immediately to get on line prior 10 the time the system (which is computer-controlled) is
reatly workmg. Any suggertions or ideas on the subjeet of demand control are invited.

Question: Is the air-corditioning system electnce?
Answer. Yo
Question: Have you considered demand storage?

Awnswer: There is some storage capacity built into the system, however, the building program will run thirough
197880, and all the details of the total system are not available. Gne problem is that-the design of the system, which
apparently makes use of all the known storage tricks. is handled by a state construction fund which doesn’t allow input
from potential nsers.

Speaker: We have been talking about this also. i don’t know how much storage would be required 1o take the bigger
chillers oft the ine in the middle of the day. but we are starting to get into this. Since we don't have chilled water loops
yeto we have no wiy of accomplishing this. However, the physical plant is trying to see how to set the plant so that
samc big machmery can be turned oft during the rest of the peak demand period.

Speaker: At the University of Southern Calitornia engineering and architecture are being watched closely 10 assure
more diverstiication in design. For example. smalier chillers are taking over the work of farger ones at certain tities of
the afternoon, certain tintes of the year, and at night.

Question: At Comell researchers have been talked into shatting down @l 1007 fresh air systems duning the winter.
but can people i warmier chmates also benefit costwise from such o procedute daring the summer, o is the heat
butldup too great.

A representative from Carrier Air Conditioning Company: One of the members of the panel said they used two
smaller units to save electric input and at first this appears to make sense. But Carner or any other ieputable
manutacturer has load controi devices which assure that as load decreases, the power falls off. This s standard
equipment on the machine and should not cost extra. Alsa. there s demand it control on the maclne. T
incumbent on the user 1o be cognimgnt of energy sources, as there s pressuae on them tonnhze enepy etficiently bt
pressure iy alx - el by the manutactuser. The “big three™ i canpus wr-condimonmme ate afl ook g at the same thing. A
Fresh atr ave  aoin the summer is very expensive and depending on the 1y pe of hnldimg, 1000 oneade an s non needed.
Atr that hae een chilled once dready s refatively clean and docsu 't heat up mach after firstuse and can be used agam
Using the money saved and potting i mte berter filtens alfows use ot more et aie, One of the biggest asens ot JO0°
trosh are systems at Comelbas the chemstry escarch butding m whndy thee are M0 am changes of TR 1resh i per
four. The savmps insharonge down that systen ot nnpgdit are Faitasti

Spcser: Inorder to keep by bothienmg wirth buandity control o osdimance plant i Fes o ses aoleinnndini my
system with a regenerating system that tubes monsture out ot the anod retovenates i tothe bemperane eepneed s
Q matenal tatins type dner whether s rerngerared, wnd s aorelanmvciv snevpena won o s e thae s e g
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the oistire is taken out before it goes through the refrigeration circuit a considerable savings can result. A lithium
chloride system uses g contact column, and its self-regenerating blows moistute out one side and tresh air enteis on the
other sid . The process is continuous and is tairly economical to use powerwise,

Speaker. Doces anvone have any ideas about how long it will be feasible ecconomicatly to use double duct systems in
which one duct warms air to 100 degrees and the other chills it to 55 degrees betore they are mixed?

Speaker: Energy conservation seems to focus on two things cooperation from faculty and staft, and design. Staft
generally cooperate well; taculty less so. Building design can determine using or conserving energy in the future. High
pressure double duct ystems ere a tacet of this concept. Another is entertaining the idea of changing design re-
quirements regarding use of windows. In the past architects have advised minimizing window use. and we are beginning
to look at this as 4 possible conservation measure. Classroom utilization is another factor. The schiool has in the past
favored small classrooms. Building larger ones which hold more students is a less costly use of space and utilities. We are
continually trying to find new ways to instruct architects and engineers to design buildings to meet future energy crises.

LT Suber, Colorado State University: At Colorado State records are kept on cach building and an inventory can be
run quickly on cost of energy to run each machmery room. Surprisingly. costs vary: S10 to $15, and a few larger
rooms. S18 per hour of operation. The statistics of converting electrical loads to cost per hour convinced the
admimstration that budgets can be nwet by cutting off operation one hour per week 52 hours per year. This can be
accomphished with time clocks. particularly on weckends. 1t was found that even faculty supported such actions when
results were documented, and their concern has helped the success of this project.

For those schools not having automated systems. Colorado State suggests using something like its building profile
system. It takes very little time to compile such things as inside and outside building temperature. and based on that
automated equipment, if it is available, can be used to shut fan rooms on and off, or a skilled operator can within 15 to
20 minutes bring the building up to the desired temperature when it opens in the morming and cut it back in the
evening. That is a selling point for those going to complete automation- $50.000 to $100.000 in savings on energy
alone can be realized on a large campus per year. Although cach building is a little diffeient. the onrofile system work
for heating and cooling.

Much has been said on the energy crisis and it will undoubtedly occupy more time in the future. and it is probably
not being tacetious to say that solar energy should be considered as an alternative.

L. O'Ned, St Louis Junior College District: The St Louis Junior College District has about 20,000 students and
about a million and a halt square feet of air-conditioned space. The buildings are reasonably new. ranging in age from
five to eight years old. All the problems and solutions mentioned today are integrated. but no one has talked about
dotlar conservation. Energy conservation is great, but with budgets what is discussed is dollar conservation as well.

About lighting: One discovery made was that clean. four-tube light tixtures produce 100 foot-candles light about
the same as a dirty cight-tube light, Some areas in the district are served by radiant heating cables and other places that
require air-conditioning in cooler times of the year. by a “cooling car.” It was discovered that these special features ran
all year fong  $500-700 per month wasted at one college.

About air-conditioning load: Cutting down lighting and heat load enables cutting down on air-conditioning. too. -
That fuctor. nlus using less fresh air. conserves energy. This also gets back to design of the systemy: the architect and
consulting en, .eeris blamed for faults in the system. but they are rarely given criteria to work with. Sometimes the
original design .. faulty the duct work may have to be changed or at least the damper arrangements, or by-passing
incorporated te -ecirculate the air. Twenty-five per cent savings are feasible with effort from the physical plant.
Situations such . e campus for some reason uses $7.000 a month in gas in the summer, The other colleges which
are almost the  ne size use $4,000 worth a month. Why should one be $3.000-4.000 more a month? Before talking to
administrators and faculty about the situation what is required is cost identitication. This applies also to ex tiacurricular
service to the community. Two cost identifications were made about air-conditioning: Services to the community, such
as air-conditioning stage area for the little theatre group doesn’t cost 85 persquare foot, or so much per hour it costs
much nore than that, and such users should be informed of those costs: and night custodians wanted  the
air-conditioning feft on. causing the entire campus to be air-conditioned 24 hours a day.

Question: To those people beginning to experience brownouts: Are you finding yourselves under greatly incieased
pressure to provide emergency power at each building. and if so. how are you going to sccomplish this?

Speaker: There is a program for building emergency generating tacilities. particubaly in universities having hospitals
connected with them in which patient care is vital. UCLA is m the process of providing emergency anits for the
hospital, a contract for which has just been let. Many UCEA buildings also have emergency penerators to take care of
exit lights and that sort of thing. as do most other schools:bat the sttstion reguires more study and attention because
itis evident thuat energy will continue to be scarce. and there will be sertons tronble unless other means of peneranng
energy are made available.

y  Commenting on things mentioned previouslv, sameone sasd not to bother esearchers with energy problemisas they
E lCL hard to convimee. That may be true, bat there ate things that can be done Generally - researcho e Tonded trom
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external sources such as grants and contracts. At UCLA not mach attention was paid to the cost of energy for research
products because electricity on the west coast has been quite reasonable until fately. The school is now establishing a
policy whereby any rescarch grant or conteact must tell clearly and definitely the energy requirements for that
contract. It is made clear to researchers that energy costs must be charged against the contract or grant. Furthermore, if
that energy requirement adversely affects the demand factor for the entire campus, further adjustn ent in the clectrical
cost is figured. In other words. if the researcher cannot schedule the opetation of his experiments  particularly.if they
have high eclectrical energy demand requirements such that they do not interfere with the demand capacity for the
campus. he will be responsible for offsetting the electrical cost increase for the entire campus. That provision is now
made part of the negotiations for contracts and grants. at least for new research products.

Other things cause problems. Shutting equipment down at night and on weekends, in particular. is economical, but
there is always one professor whose experiment has to operate in an air-conditioned space. and he requests 24-hour
air-conditioning for the building in which he will be working. That goes back to a policy that must be established for
every institution: the determination of when certain facitities will be required to operate- a determination that can only
come through top campus administrators. This determination can and must be made.

Another thing mentioned today is designing for energy conservation. This is a relatively recent development and
many designers have not been very concerned about it in the past. Now is the time to design new fucilities with energy
conservation in mind. No one single policy will apply to all institutions. in the Los Angeles area, outside nighttime
temperature can be used to maintain the interior environmental control of buildings, it such u system is designed
properly tor the building. Unfortunately. in most air-conditioned buildings there is no system designed to use outside
night air, and therefore the interior builds up heat if air-conditioning equipment is turned off completely. 1t designed
properly. in the Los Angeles arca. natural nighttime temperatures could control interior building tempe:ature and save
on utility budgets for that purpose. bat design consideration is required to accomplish this.

Speaker: Going back to the comment Terry Suber made regarding involving the administration and faculty in
decisions relating to energy saving: They may not be keenly interested in energy savings per se. but they certainly are
concerned about saving money. USC established a task force on resor ree management which, in etfect, serves as an
auditor for all new programs presented within the university. or all major changes to programs. The group’s role is to
relate the cost impact changes might have on the total institution’s dollar. Mechanisms such as these cnable
communication with faculty, who are sympathetic, understanding and who can be very helpful. This has been one of
the best mechanisms used by USC to save the energy dollar.

Punel: Are there any other comments on energy conservation?

Speaker: No one has talked about efficiency of his plant. For instance, loss of heat - up the stack, dow. the drain, in
air leaks, open doors. insulation, wet insulation, ete. Plants could be improved almost 10% in efticiency if the
manpower and materials were available to bring the plant back to design efficiency.

Speaker: Someone previously mentioned automatic control centers. Instituting such centers means spending money
to’'save morney. but once the program is operational. it is just a matter of time until it can automatically control load
and demand. If buildings were designed to control demund. it would go a tong way toward energy conservation and
subsequently. dollar savings. :

Panel: In summarizing the questionnaires, there is another subject of interest to many administrators- stretching the
maintenance dollar and working with reduced budgets. Many administrators are living with these challenges and are
aware of what it means and the impact it might have on institutions in terms of long-range deferred maintenance and
other arguments. The next topic discussed will be how to effect cost savings and stretch dollars in the day-to-day
program. What are some ideas about reducing standards, for -example. I reducing standards, how to introduce the
program to school officials; how to communicate with faculty: how to handle complaints that may emanate trom
reducing standards without the benefit of proper communication?

Speaker: This is a very touchy subjeet. There is a simple answer, however, and that is to design for simplicity. It
seems that architects and engineers want to build monuments with beautiful light fixtures, terazzo floors and carpeting,
ete. It looks pretty, but the basic function as an institution is still to educate young men and wome.

D. Haymond, American University of Washington, D.C.: Simplicity is great, but it is still necessary to deal with
buildings not built for simplicity. American University has tried several innovations: One is going back to almost 100%
day cleaning. People say this can’t be done, but th: school decided to try it in a few buildings, and it can be done! The
program now calls for about 80% day cleaning, as well as for a change in the level of cleaning. Previously. individual
faculty and staff offices were cleaned duily, but now all are cleaned well once a week. Public areas, sceretarial pools,
hallways. ete.. are cleaned daily. Classrooms have not been a great problem, as usually there is time in a two-hour period
to clean a classroom, and this has worked out very well. Faculty and staff have been very pleased with the innovation,
and it has also been possible to reduce custodial staft by 20%. The cut was made because most night workers were
“moonlighting”™ and were not as produetive as they should have been. Thus, day cleaning has really worked very well.
1t is a tougher administrative job, and it is necessary to do a good job of scheduling and training personnel, but

Q iseitismore econontical.
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Questem | would hke 1o ask John Lammers what his thoughts ate on stretchimg the dollar as it sefates 10 work
scheduling,

John Lammers: Plannmg. schedulimg and discipline are the key to work scheduling savings. The primary concem is to
segregate the plannmg function from the implenenting tfunction. Start thinking about who does the planning for your
orgamization Chances aie 1t as the pliysical plant director. foremen and perhaps some program useis. I 1t i possible to
segregate then funcnos from the implementing function, the work will get done mote efficiently.

Pancl: What Mr. Lamimers s saying is that proper planning and scheduling will 1.y money. More work will get done
with the same number of people or just as much with fewer if planning and schedu'ing are well done.

L. Cowncd, Texas A & M Umversine: Many tines line and stat? positions are not recognized sepatately. A very fine
engineer s hired and s made a superintendent and is ¢ 1d 1o 1ake care of everything  designing, planning ana getting the
work done etficiently. The problem anses that the engineer is both a designer and a supervisor, and it simply can't be
done. A supervisor. it he really is supervising. cannot spend six houts a day worrying about material tfor tomortow and
about assignment of people 101 jobs the next day.

Planting has to be divorced from the actual mairtenance. Ultimately  the foremen will not even sec next week's
work schedale  they will know what is coming up when they are bricted on it They will have packaged jobs to do, and
they wall have the material located or videred for them. Planners will know when they are gaing 10 schedule people 1o
work that the bulldmg is properly prepated. the material is available and the toremen are bricted.

The principles of separating planaing and execution can be seen in the growth pattern ol most institutions. When
simatl, most hiave in-house maitttenance. and as the institutions grow these people assume new roles. A point is reached
at which supervisory personnel cannot plan the workload eftectively. S$o separations are recognized and a planning and
estintating team develops. This, at least, was the history at USC. In the course of doing that, the department realized
that many “old nmers™ who were not on the planning team were terribly demuotivated. They felt downgraded and hun
and working pervonally with them was not 1007 successtud in banging them back into the organization.

Lanvners: First detine: what a foreman s and call him o supervisor. Detine what he duoes and s primary
responsibilities 1o lead. guide. ditect and manage efforts ol craftsmen. Then detine a planner or staft man. His duties
are 1o advise and assist without line responsibitits . The problem centers primarily over who leads craftsimen. IF a school
has no planning staft the majoriey of its foremen are probably domng the work of planners. They are sitting at a desk
and aie on the phone, ordenng materals or talking to program users.

Tod Simon, Michigan State University. About 26 years ago when | joined the Michigan State University statt, | found
a relatively small opecation which used a buddy systemn. That is. it a person Knew the right people in the department, he
could get something done immediately. and it he didn’t he may or may not have gotten service. It took a long time (o
break this sy stem up. In the meantime the physical plant grew tremendously from a small organization of a few trucks
and several handred workmen 1o sin 1o seven hundred workmen (plus part-time employees). a large flect and a plant of
over 5,000 acres.

However, the system wasn’t Tinally broken up until planning was separated from production. There were a few
casmalties foremen who retused to accept the concept. [t ook months and even years to make the transition. but it has
been very effective. A substantid amount of money is spent cach year on scheduling and planning  production
planning. expediting and obtaining materals and setting up conditions to produce a job. Net expenditure of time,
resources and man-hours is dess today than it was betore the new system was instituted, and it has been one more way
to combat intlation. This progrim formally started at least five to eight years ago and before that all sorts of informal
procedures were tricd. Now the system utilizes @ computer back up and has become tairly sophisticated.

Punel: Anothes subject of merest expressed in the questionnaire is related to unionism in the physical plant
otganization. There were several questions about what to do in combating union etforts to organize personnel. A
number of questions were addressed 1o what to do about problems with unions and specitically, about strikes how 1o
organize to combat a strike within the organization. Apparently there are at least four institutions that have
expenenced strikes within their organizations in the last year based on these questiomuaires. John Tronolt ol the
University of Calitornis/Berkeley will address the subject. as he has had expetience in that area.

Jolin Tronogy. UCiBerkeley experienced a strike last year that fasted 10 weeks. One of the most importimt
readtzations arising out of it was that i fabor problems adse. there bas to be w statl available capable of running the
campus. The University of Hawaii is futly unionized. and as Plut Koehler indicated. it they had a strike they would have
to close the campus,

In Berkeley's case. the chancellor indicated that i there was a strike the school would not shut down. The physical
plant divided torces 1o plan and estumate scheduling. It took some key personnel from various crafts and made them
estimator-planners. They were the backbone of the operation during the strike period because they did have some
background in various arcas of maintenance: regardless of whether the campus is unionized or not the day may come
for other institutions when this sort of action must be taken. In Berkeley's case all but 1007 of the staft was umonized
at the iime of the strike: strikers included the entire custodial statt. various craftsimen and stationary engineers. Staft
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had to operate the central heming plant. steam distribution system and electrical distribution system. It had to organize
custodial services and use members of the various departments to assist in this operation. Trash removal was a big
problem. The unions attempted to block trash removal. They closed the campus down because of health hazards,
Refuse would be taken to the dumps and they would block the trucks at the entrance. They threatened to close the
dumps because they were also unionized. Finally the school had to stockpile and get balers to bale the trash.

The problem was finally settled: previously the university had paid construction wages to mair‘enance workers and
the president announced that it would no tonger do that. The unions felt that the only way they could win was a work
stoppage even though it is illegal to strike. There were quite a few court actions over this, but the unions manipulated
the laws and the university was blocked on several points. It was quite a struggle, but 1 will be glad to answer any
questions from the floor. or perhaps others who have had experience might contribute something.

Question: How exactly was the wage problem solved?

Answer: Ay of July | last year all new employees have been hired at maintenance scale. It was decided that
incumbents” salaries would be frozen at u red cirele rate the construction wage less the value of university benefits
received. Their wages are frozen until such time as the maintenance class rates catch up to them, which will be |
anywhere from three to seven years. [n some cases they will never catch up to them. Those particufar employees will
probably be retired by then.

Panel: How many institutions represented today have their maintenance forces all or partially unionized. (Show of
hands.) It appears the majority are unionized.

A University of Hawaii Representative: 1 hope some of those present will get a chance to took over the campus of
the University of Hawail. as there are both horrible and fine examples of the union system at work. The campus is
totally untended except for telephone operators. There is no central alarm system, but there are a few automatic
controls to turn things on and off. About six months ago Phil Kochler was finally able to get a man to check the boilers
2 couple of times a day. Hawaii is in a different situation from niost schools because of the climate, but the situation is
at times frightening, Nonetheless. the pipes will not freeze if not checked. and most systems are sct up to turn
themselves off should they fail. [t is possible to keep most services running with supervisory personnel except for major
repairs. With this situation the university is better able to live with unions than would a less automated institution;
completely automating can also cause disagreement from workers whose jobs depend on manual operations. An
engineer of one building said they would have liked totally automating it. However, the union required that they have
two men on duty at all times in each section. so that is the way the plant was built. The situation is not quite that bad
at the University of Hawaii yet,

Panel: Are there other subjects that you would like tg exchange from the floor? Is the representative from Stanford
here today? As Terry Suber indicated. Stanford was able to win a major decision by classifying all personnel generally
as maintenance personnel. They broke down the distinctions between trades and the effort there was to look for
significant interchange of duty within trades. Many administrators are probably thinking that an electrician is an
electrician and that a plumber shouldn’t be asked to do an electrician’s job and vice versa, but take the time to
inventory skitls, because amazingly there is a great deal of overlap and therefore general classification as “maintenance™
is possible.

Don Whiston, Mussachusetts Institute of Technology: An OSHA incident occurred recently at MIT in which a
student worker was killed: the accident led to revamping the safety office and the particular authority of the safety
officer. MIT had four safety men before to handle inspections, and since the accident it has ! ~en neeessary o put on
two more men. However. each department and each faboratory had to appoint a safety coordinator who was instructed
by the safety office about hazards they should correct. The organization now consists of 173 people trained in safety.
At the present time the safety office has the right and authority to tell any department they should do something about
a safety hazard. Before the accident the only authority they had was to advise.so the new system is a step forward in
correcting some hazards,

Speaker (Of Cornell University): One comment on the Teamsters: About a year ago just the dining organization at
Cornell (speaker was not employee of Cornell at the time) was under tremendous pressure to reduce costs, so they laid
off seven or eight people. Student workers who supplement dining group staff in the summer, and to a lesser degree
during the school year, got interested in unionizing the overall group; they met with the Teamsters and attempted to
fite for a single unit including students and nonstudents. {t took about a year for the NLRB to come to grips with it,
but the recent decision is that students cannot be a part of that unit. Comell now has only the building trades council
for craftsmen. but has attempted to get a larger unit (along with the dining group) to enable greater relative strength in
the upcoming election. That attempt was also thwarted. This tide is possibly going to shift back and forth, and it may
not be too long until there will be several unjons within the physical plant department. for example.

Spedaker: Across the country there are something like 60 cuses before the NLRB for a decision relating to
fragmentation. The concept of one trude making up an acceptable unit is being tested again and again,

Speaker: One advantage of having one union represent all employees is illustrated by a case in which 10 or |1
Aie-ent unions got into jurisdictional hassles continuously. Work designated for sheet metal workers might overlap
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with one of the others. For example. maintenance mact .sts affiliate with one union, steamtifiers with another and a
hassle developed over handrails: the machinist said it was his work and the steamnfitter said all pipe work was his work,
and the department had to change the specifications to fit the job so that the maintenance machinist could do it at the
tower rate. There are various hassles Tike that, se the fewer unions to contend with the casier it is.

One company did something constructive to avoid being structured by craft-type unions. Basically . it fell to the
management task of writing job descriptions and titles. Certainly. if a job description designates electricians separate
from cement finishers. then definitely the union will seek to organize along those lines. Job descriptions a little more
thoughtfully written emphasize multicraft responsibitity and multicraft tasks at cach muaintenance level. For example,
pipe fitters can do welding: they might clean sewer lines as well as put in steam lines.

Speaker: True, the job description is the start and it can help employers. However, the regional director of the
NLRB in Lous Angeles reminds «mployers that they must live with these job descriptions. Just simply writing the
description is not going to get the jub done. Changes in work assignment may have to be made that relate to the new
job descriptions written.

Speaker. What has been said about job descriptions or the importance of them is true. The classificatien at our
institution was changed trom carpenter. clectrician. plumber. ete. to physical plant mechanic, and the job description
includes carpentry, electrical work. etec. The department wanted to avoid the “Jack-of-all-trades-master-of-none™
position, because it certainly wanted qualified people to perform the jobs and be more or less expert in their particular
fields. It does get away from the jurisdictional hassles; in the nast an electrician would do so much of a job and stop,
and there would be a detay until a carpenter came in to cut a hole in the wall for him: when he was through someone
else had to come up and patch the hole and someone else had to paint it and soforth.

G. Miller, University of Nebraska: About five years ago the University of Nebraska changed titles of personnel from
carpenter, plumber, electrician. etc.. to maintenance man or maintenance mechanic I, 1T and 111 grades. This was done
for the purpose of interchangability between craf's, and it has worked very well. Recently a state personnel system was
developed to classity all state employees of any kind. Some agencies, of course, have carpenters and plumbers, and the
university ended up with maintenance mechanics, as mentioned before. The state personnel director decided that a
plumber, electrician or carpenter should earn more money than a maintenance mechanic 1. Il or lIl. After a tot of
discussior and hassling the University has still not been able to convince the director, and he has the authority to set
the range of scales. The point now is how to maintain an adequate staff and still have payscale differentials.

Burt Cowman, UCL.A: UCLA is doing something Terry Suber said couldn’t be done- getting rid of a union once it
has been established on a campus. It appears that under some policies of the University of California system the
influence of the building trade unions, at least, is much diminished on the UCLA campus and will probubly disappear in
short order. That doesn’t mean that some other employee organization is not going to take over the same employees,
but at least it appears it will not be the buildit:g trades unions. Somebody asked a question on what are the best steps to
take to avoid unionism. and it is clear that a very fair personnel policy is the only method that can be used to minimize
unionization. That means employees in an institution be treated the same as employees in the same ficld working for
private industry. [t certainly doesn’t mean that because the university docs some alteration work that it has to pay
construction rates to carpenters and electricians, ete. There is a difference in employment in an educational institution
and working in the construction industry on the outside. By the same token, it does require that somebody investigate
the policy in the community and establish personnel regulations and payscales within the university that match them.

As mentioned earlier, institutions have deviated from union construction-related scale and are on the maintenance
scalc; UCLA has still recruited quite a few electricians and plumbers and carpenters. By the way, UCLA still calls them
journeymen carpenters and electricians, etc. There are a number of qualified maintenance people who can do both
maintenance work and alteration work, as well as so-called construction work at a much lower rate of pay —something
like $5.50 per hour compared to the $9 per hour a construction worker would get. The school hus nonetheless been

successful in recruiting a number of qualified applicants at those rates.

It appears that the construction unions are not interested in representing university employees anymore because the
university has demonstrated it can get people outside the construction industry who can do the work required to
maintain the institution; by the same token, the institution’s older workers who were strong union men felt they were
let down by the union in the negotiations with the university. Thus. there is a cooling off of the union attitude at
least at UCLA. and it doesn’t look much like there will be a return to construction union related payscales at UCLA.

Speaker: 1 think Burt Cowman is absolutely right, because it is a known fact that salary usually rates third in the list
of employee priorities. They usually rate working conditions and fringe benetfits ahead of satary. That may not be the
case in every area. but the philosophy at SC is to try to do everything the union would do if they were there. The
department has allowed workers to set up a grievance review system and has encouraged an atmosphere of
communication in which workers can express themselves and be heard by management. This. as well as sensitivity to
the salary structure of the community and fairness to employees are the answers. The phiysical plant director has to
represent his employees in the way a union boss would; he has the administrative power to fight for his people and he
should do it. whether it be about salary, fringe benefits, eic. Most institutions now realize that and administrators are
very aware that unionism is a tremendous influence on their responsibilities, and they are ready to listen,
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APPA's apologies to the participants and attendees at three of

the sessions that ‘aere found to be impossible to transcribe because of
poor quality of the tape recordings.

Clark Hampton, left, spoke on the subject: Beware of Supply Salesmen.
He is vice-president of Hillyard Chemical Company, St. Joseph,
Missouri, one of the pioneer exhibitors at APPA conventions.
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The Experience Exchange Session for Small Institutions was directed by panelists: Donald Parry, Evergreen
State College; Bill Devries, Simon Fraser University; and Jim Henshaw, Southern Oregon College,

The Experience Exchange Session for Medical Schools had ten participants including the four panelists: Ralph
Tuomi, University of Orcgon; John Heinz, University of Washington; Allen Gilmore, University of Hawaii; and
Elillc Robert Butler, University of California at San Diego.
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LEVIN. Curl. SR U PP PPPORTO Calitornia State University at Fresno, Fresno, Calitornia
LEWICKE Acthur A University of Texas at Houston, Houston, Texas
LIVINGSTON. Robuert oo CARRIER AIR CONDITIONING COMPANY. Fayetteville, NY,
LIVINGSTON. Juouan Mrs.
LOBBAN. Walliam oo University of Waterloo, Ontario, Canada
LONG. Robert Bo Central Michigan University, Mount Pleasant, Michigan
LONG. Pat Mrs,
*LOPER. Leslie L. RSORRRRT THERMAL CONDUITS INC.. Kirkland, Washingion
LOPLR. Eleanor Mrs. )
FLAOWRY . James Hoo LON CLOSERS. Princeton, Hlinois
LOWRY, Madeline Mrs.
LYON. BEdwin Vo University of Notre Dame. Notre Dame. Indiana
EMANN Ned R CARRIER AIR CONDITIONING COMPANY . Syracuse, N.Y,

MANN, Cynthia Mrs.
MARTIN, Hunt Vo Jro . Uniiversity ot Pittsburgh. Pittsburgh, Pennsylvania
Q RTIN. Ronald oo Hawaii Loa College. Kailua, Oahu. Hawaii
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MATTERS. George Wo e Thomas Jetterson Univensity, Philadelphia, Pennsylvania
MATTERS. Corkey Mis,
*MAXWELL Phaiip 3o s HAGER TINGIEE, Honobibu, Hawaii

McDONAILD John W, o Bowie, Maryiand
*MGLINCEY, John Coo s HUSSEY MANUFACTURING COMPANY, Alfied, Maine

MeGLINCEY. Mis,
MeGLINCEY. Catherine (daughter-10)

MCGLINCEY. Chistopher (son-7) ’
McGUIRE, FranasS... ... e, University of Maine, Bangor, Maine

MCGUIRE, June M. Mis,

MeRAY. Bills P, University of Tennessee, Memphis, Tenn.
MCKAY. [ildur Mis,

MCKEED LC Mrs, (GUEST QF M. & Mirs, Robert Long) Mount Pleasant, Michigan
MeKENZIE, Williant e, Frostburg State College. Frostburg, Maryland
MUKENZILE, Willie Ann Mrs,

MeNETLEY, Francis. e HILLYARD CHEMICAL, St. Joseph, Missouri
MILLER, EFugene Lo e, Umversity of Chicago, Chicago, Hlinois
MILLER, Jane Mis,

MILLER, George Ro e, University of Nebraska, Lincoln, Nebraska
MILLER, Bettimarie Mrs.

MITCHELL, Frank B o, Tacoma Community College. Tucoma, Washington
MITCHELL IL R Jre e University of Mississippi, University, Mississippi
MOORI:, Edwin B, Bedford, Massachusetts

MOORI:, Burbara Mis.

MOORE. Susan (daughter-17)

MOORE, George oo University of Cincinnati, Cincinnati, Ohio
MOORE, Jeft (son-17)

MOORE. Sally (daughter-13)

MOORLEGHEN, Churles. oo, Southem lhnois Umversity, Edwardsvitle, Hlinois
MORGAN, Charles W, University of Windsor, Windsei, Ontario. Canada
MORI AIred. v Dept. of Transportation (Airport Division) Hon., Hawaii
MORIARTY. Richard V. e, University of Alaska, Fairbanks, Alaska

MORIARTY, Mary Mrs,
MORIARTY. Joanne (daughter-18)

MORRIS.Neill Cooe e, Baylor University, Waco, Texas

MORRIS. Nell Mrs.

MURAOKA. Walter...ovv e, University of Hawaii, Honolulu, Hawaii
MURPHY ., William e, Harvard University, Allston. Massachusetts
MURPIIY, Marilyn Mrs,

MURRAY. Donald S..o e, College of Lake County. Grayshake. [llinois
MURRAY. Juanne Mrs.

NAGASAKL Tlatsue oo, University of Hawaii, Honolulu, Hawait
NAKAMURA, Richard . Dept. of Acetg & Gen Servs.. Honolulu, Hawaii
NIVER, Grante oo e '

NOEL, THOMAS e e Memorial University of Newfoundland. St. John's. Newfoundland.
NOEL. Ela Mrs. Canada

NOLLSCHL. Duane Ao e University of lowa, lowa City, lowa

NOLLSCH Mrs.

NORTON, George A, University of Massachuse tts. Amberst, Massachusetts
NORTON, Jane Mus.

OAKES, Edward ..o e, Kamehamneha Schools, Honolulu, Hawaii

OAKLLEY. Kuthy (GUEST )., Mars Hill, North Carolina

OBRYANT. Arch Coinee e " UCLA. Los Angeles, California

O'BRYANT. Ruth Mrs.

ODAL Francis coooevvieiviniinii e, University of Hawaii, Honolulu, Hawaii

OKADA, ShIgeru e, Dept of Acetg & Gen Servs, Honolulu, Hawaii
O'NEILL. Lawience Fooe e, Junior College District of St. Louis, St. Louis, Missouri
O'NEILL. Dorothy Mrs.

ORLANDO. Raymond Do, Youngstown State University. Youngstown, Ohio

ORLANDO, Ruth Mrs.

El{k«).ﬁlll.\h\. R D

IToxt Provided by ERI

TERRITORIAL DISTRIBUTORS, Honolulu, Hawaii
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PALMER, Roger D. oo Mary Baldwin College, Stauriton, Virginia
PALMER, Donna Mis,
PALMIERL. Rose E. {(GUEST of Michael Dembroski) New Haven. Connecticut

PARKER. JA. e University of Montana. Missoula, Montana
PARKER Venice Mrs.

PARRY. Donuald S. oo Evergieen State College. Olympia, Washington
PASCUZZO. Paul (GUEST of William Charleston) Dale City, California

PHILLIPS, James Booovvvrrieeeee e Pacific Lutheran University, Tacoma, Washington
PHILLIPS. Ronald B University of Alberta. Edmonton, Alberta, Canada
PHILLIPS, Jackie Mrs.

PODESZWA. David......ccoooviiiiieeeieeeieeeans JOHNSON SERVICE COMPANY, Milwaukee. Wisconsin
POGUE. Elmer R.....ocovieinereierereececc e Arapahoe Community College. Littleton, Colorado
POLICAY, Emil Tooeeii s Fthaca Coliege, Ithaca, New York

POLICAY. Betty Mrs.

POPRAVSKY, Wallace...coccoivieviinirenicciene Merey College of Detroit. Detroit. Michigan

POPRAVSKY, Lelia Mrs.
POPRAVSKY. Nick {son-17)
POPRAVSKY, Lori (daughter-14)
POPRAVSKY. Cindy (duughter-6)
POPRAVSKY, Grace (mother)

PROVAN. Charles G...ovvevieeeiieeiieineeene s Queen's University, Kingston, Ontario. Canada
PROVAN, Mrs.

READING. Willard ..o Delta College. University Center. Michigan
READING. Connie Mrs.

RECTOR. Phillip G..covvveecviiiic i Culifornia Inst. of Technology, Pasadena. California
RECTOR. Winnie Mrs. :
REICHERT, David.....cccocoevveeirnrieeieevereene University of Northern Colorado, Greeley, Colorado
REICHERT, Dorothy Mrs.

REITZ. Norbert Eoooorvriecvc e St. Louis University. St. Louis, Missouri

REITZ. Wanda Mis.

REITZ, Jeff {son-12)

REYNOLDS. Edison D. .coovoiviiiniii Ft. Wayne Bible College, Ft. Wayne, Indiana
REYNOLDS. Clara Mrs.

ROBERTS. Erb. C. oo Vanderbilt University, Nashville, Tennessee
ROBERTS, Mary Ellen Mrs.

ROBERTSON. . James C. c.oocee v Central Piedmont Community College. Charlotte, N. Carolina

ROBERTSON, Peg Mrs.
ROBERTSON. Murjie (daughter-14)
ROBERTSON. Linda (daughter-12)

*ROBINSON. Jess W. oo, GYMNASTIC SUPPLY COMPANY, San Pedro, California
ROBINSON, Abbey Mrs.
ROBINSON, Omar Ao oo e Wilberforce University, Wilberforce, Ohio
ROBINSON, Burbara Mrs.
RODDA. AlleIuueicceiiieeeiere e California State Unwversity at Hayward, Hayward, Calif.
RODDA, Martha Mrs.

*ROGERS. Ken...ooiei et "HONEYWELL INC.. Honolulu, Hawaii
ROYCE, Charles...oceooveeveeeirre e e ROYCE ROLLS RINGER COMPANY. Grand Rapids, Michigan
ROYCE. Mrs.
RUTHERFORD., Bruce A...oovevniriecine, Washington State University, Pullmun, Washington
RUTHERFORD, Betty Mrs.

*SABALA. Ronald AL PERMA PIPE. Chicago, Winois
SANDERSON, John C..oovrniiiiiiiii e Northwestern University, Evanston, lincis
SANDERSON, Mary Ruth Mrs.
SANO, GCOTEE cvniceerieeeeteeeere e Maui Community College, Kahului, Mauy
SANO. SHIBCTU. eveeveeerieieinr e e Dept. of Acctg & Gen Servs, Honolulu, Hawaii
SANTOS. Tony (GUESTS of Harold Ingram) Rhode isiand School of Design, Rhode Island
SANTOS. Mury Mrs. '
SARRA. James W. oo State University of New York at Buffalo, Buffalo, N.Y.
SARRA. Dorothy Mrs.

*SAUNDERS, MiSSY covveiivireeeries e e ecsenee s XEROX CORPORATION, Honolulu. Hawaii

@ SEILER, Elivira Mrs. (GUEST of Howard Walters) Columbus. Ohio
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SHAFER, Amold B

SHAFER, Kathy Mrs.

SHARP, William J. oo

SHARP, Becky Mis.

SHORTREED, John (EMERITUS)....cooo...

SHORTREED. Edith Mrs.

SHOWALTER, Robert FL ...,

SHOWALTER, Gurnet Mrs.

SIMON, Roy (GUEST ot Ted Simon) .............

SIMON, Mrs.

SIMON, Ted B oo

SIMON. Mary June Mrs.

SIPES, Sherrill oo

SIPES, Mrs.

SIRE, Harald E. oo

SIRE, Doris Mrs.

SIRE. Cora {daughter)

SMITH, EWINg eooiiieiiiieeceei i

SMITH, Clarissa B. Mrs.

SMITH, Jay .o,

SMITH, J. McCree oo,

SMITH, John Ruooooe e

SMITH, Maurcen Mrs.

SMITH, Neville oo,

SMITH, Patricia Mrs.

SNELSON, Frances (GUEST of James Fish) ...
*SNYDER, Howard O. ....ooeeiiiieeeeeee

SOUMIS, Francois ..o

SOUMIS, Mrs.

SPEDOWSKI, Joseph AL oo

SPEDOWSKI, Joyce Mrs,

SPILMAN, Neal oo

STANTON, William M. ...,

STANTON, Lois Mrs.

STOCKWICZ, Henry oo

STOCKWICZ, Eleanor Mrs.

STORMONT, Riley D. (EMERITUS)..............

STORMONT, Florine Mrs.

STRAND., James M. oo

STUBBART. JuacK e,

STUBBART, Mrs.

SUART, George Cooevneneevicievccieicieecc

SUART, Sylvia Mrs.

SUBER, TeIIY oo et

SUBER, June Mrs.

SULLIVAN, Edward H..............cceeei,

SULLIVAN, Betty Mrs.

SWEENEY. Mildred A. Mrs. (EMERITUS) ...

SWEITZER, John H. ..o

SWEITZER, Rusty Mrs.

TALLEY, JOC e
TALLEY, Frances. Mrs.

TALLEY, Susun Jo (daughter-16)

TEMPLE, Thomas S,
TENNANT, Arthur A, e,
TENNANT, Sybil Mrs.

FTENNITY. WilHam P
TOWNE, Ted covveiieeeeeiieeeeee e
TOWNE, Mrs.

Q  TRAVIS, JO8 coeeeeveeeeeeeeeeseeeeeererceeeeeeneeene.

IToxt Provided by ERI

Usniversity of Southern California/Los Angeles, L.A., California
Denison University, Granville, Ohio

London, Ontario, Canada

Ball State University, Muncie, Indiana

East Lansing, Michigan

Michigan State University. East Lansing, Michigan

Los Angeles, Calitomia

Sir George Williams University, Quebec, Canada

Dutchess Community College, Poughkeepsie, New York
SCHLAGE LOCK COMPANY, San Francisco, California
North Carolina State University, Raleigh, N. Carolina
Detiance College, Defiance, Ohio

University ot British Columbia, Vancouver, B.C., Canuda
Mars Hill, North Carolina

BEST LOCK CORPORATION, Indianapolis, Indiana
University of Quebec, Three Rivers, Quebec, Canada

Ferris State College, Big Rapids, Michigan

Southern Hlinois University, Carbondale, Hlinois
Swarthmore College, Swarthmore, Pennsylvania

Hudson Valley Community College, Troy, New York
Kansus State Teachers College, Emporia, Kansas

STRANCO. Bradley. Hlinois
Punahou School, Honolulu, Hawaii

Vancouver, B.C., Canada
Colorado State University, Fort Collins, Colorado
Babson College, Babson Park, Massuchusetts

Lake San Marcos, California
Earlham College, Richmond, Indiana

STANDARD DRYWALL PRODUCTS. Honolulu, Hawaii
University of Arkansas, Fayetteville, Arkansas
Medical College of Virginia, Richmond, Virginia

University of Maryland at Baltimore, Bualtimore, Maryland

CERAMIC COOLING TOWER, La Calico, Texas
University of Hlinois, Chicago Campus, Chicago, Hlinois

HONEYWELL, INC., Honolulu, Hawaii
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TRIMBLE. Cectl Jouiiiii e Northem Hinois University, Dekalb, fllinois
TRIMBLE, Ruth Mrs.

TRONOFF JoRn Eeovveerecenicesc e University of Calilornia ut Berkeley., Berkeley. Calif.
TRONOFF. Dagny Mrs.

TUOME Ralph Eoooi e, University of Oregon Medical School, Portland, Oregon
TUOMI, Eleanore Mrs. .

TWYCROSS. Rundy ccoeevvvvieevereis e Whittier College. Whittier, Califormnia

TWYCROSS. Randy (son-10)
VINCENT. Katherine P. (GUEST of Dembrowski) New Haven, Connecticut

VON BIEBERSTEIN, Curt R.Jr. oo, University of Texas, Austin, Texas

VON BIEBERSTEIN, Florene Mrs,

WADE. Walter W, oo, Purdue University, West Lalayette, Indiana
WAGNER., Lynn M. e, Skidmore College. Saratoga Springs. New York
WAGNER, Ruth Mrs.

WALTERS. Howard D. oo Ohi.» State University, Columbus, Ohio
WALTERS. Dorothy Mrs.

WEBLR, George O, e, SRR University of Maryland, College Park, Maryland
WEBER, Mrs

WELANETZ. Peter P s e Williams College. Williamstown, Massachusetts
WLELANLTZ. Janet Mrs.

WESSELS, Jumes E. oo University of Kentucky, Lexington, Kentucky

WESSELS. Nancy Mrs.
WESSELS. Ann (daughter-11)

WHALEN. Martin ..o, Montana State University, Bozeman, Montana
WHALEN. Ella Mue Mrs.

WHENHAM, James B Cableton University, Ottawa, Cunada

WHISTON. Donald ..c.oovriiieeeerieniiees e Massachusetts Inst. of Technology. Cambridge, Mass.
WHISTON, Bettic Mrs.

WHITE. WeSton ..o cee e eee s vereneees Church College. Laie, Ouhu, Hawaii

WHITMAN. William W. e fowa State University, Ames, lowa
AWELLIAMS, Jie oo ee e eeee e STRANCO, Honolulu, Hawaii

WILLIAMS, Ralphioven e STANDARD DRY WALL PRODUCTS, INC., Los Altos,

Califomia

WILLIAM . Robert Hoooo i, Western Michigan University, Kalamazoo, Michigan
WILLIAMS, Evelyn Mrs.

WILLIAMS. ROZET eieieiiiiiiee e St. Louis University. St. Louis, Missouri

WILLIAMS. Lois Mrs.

WOLFE, James Deorvveviieeen e, Prince George’s Community College, Largo, Maryland
WOLFE. Mary Lou Mrs.

WOOD, Robert.covniiiiiiiecieeiiiiieeiieniie i, Flawaii Loa College, Kailua, Oahu, Hawaii

WONG, Philip K.C. oo, University of Hawaii, Honolulu, Hawaii |

WONG. Priscilla ..
WONG, SIEVEN ..ooiiereiiiee et e Dept. of Transportation, (Airport Division) Hon.. Hawaii

WOOLSEY. Raymond ..cc.ovevvverionerririinneene Sun Jose, California
WOOLSEY. Rhea Mrs.

*YAMANAKA, RON .o, XE.ROX CORPORATION l‘lon()lulu. Hawaii
YEO.RM. it University of Western Ontariv, Londm.l_ 72, Canada
YUEN., Elmer.ccccoccennnnin, S ST URR PP University of Hawaii, Honolulu, Hawaii

YUEN. Barbara Mrs. o
ZELLNER, Wilbur R. (EMERITUS)...............  Flossmoor. Hinois
ZELLNER, Eleanor Mrs.

*Exhibitors at 60th Annual Meeting
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ONE FINAL TOAST TO THE HOST COMMITTEE:

Phil Koehler, director of facilities management at the University of Hawaii, and his enthusiastic and competent staff
transformed many in the APPA ranks from skeptics into believers as a result of their outstanding performance as hosts
of APPA’s 60th Annual Convention. APPA has now taken a major step among educational associations by proving itself
capable of conducting a major convention beyond the confines of the continent, overcoming the many economic and
logistical problems that such an effort entails. 1t has achieved status and prestige by doing so. Without the foresight of
Phil Koehler and others with confidence and determination, this major step could and would not have been possible.
APPA extends its sincere gratitude to all who helped make the event possible through their assistance and support. May
the spirit of Aloha generated at Hawaii prevail throughout the Association’s activities for many years to come.

HOST COMMITTEE—Front row, Phil Koehler and Annette Hee. Second row, left to right, Phil Wong and Elmer Yuen.
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AND HOST COMMITTEE
HELPERS: Johnny Ong
(Left); Barbara Yuen (Left
Below); Walter Gomes
(Below); and Priscilla
Wong and Virginia
Kennedy.
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ALOHA OE
(FAREWELL TO THEE)

Aloha oe, aloha oe

E ke onaona noho i ka lipo
One fond embrace, a hoi ae au
Until we meet again.

Farewell to thee, farewell to thee

Thou charming one who dwells among the bowers
One fond embrace before | now depart

Until we meet again.
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