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DISCLAIMER 

This document was prepared as an account of work sponsored by the United States 
Government. While this document is believed to contain correct information, neither the 
United States Government nor any agency thereof, nor the Regents of the University of 
California, nor any of their employees, makes any warranty, express or implied, or 
assumes any legal responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents that its use would not 
infringe privately owned rights. Reference herein to any specific commercial product, 
process, or service by its trade name, trademark, manufacturer, or otherwise, does not 
necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States Government or any agency thereof, or the Regents of the University of 
California. The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof or the Regents of the 
University of California. 



AUGUST 
1992 EXPEDITING SMALL & 

MIDSIZE PROJECTS 
improve an existing facility so tha t it better serves 
its es tablished purposes. Examples of non-cap pro
jects are remodelling conference rooms, removing 
or installing interior wa lls, modifying heating sys
tems, installing a door in a wall, and installing new 
lighting fixtures that save energy or reduce mainte
nance. As the name implies, non-cap projects are 
no t intended to add significantly to the va lue of a 
facility, and rarely exceed $250,000. Non-cap pro
jects are financed using Labora tory operating funds 
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T
his year, the Laboratory will obtain funding 
for about 90 small to modera tely large con
struction projects. This number has 

increased markedly in recent years, and the backlog 
of proposed projects has grown accordingly, now 
totaling over 600. In response to this dramatic 
growth, Plant Engineering has implemented a 
revised "call" system that takes an active approach 
to reducing the backlog and establishes a coord i
nated system for identifying, prioritizing, and fund
ing snlall to midsize construction projects. 

These projects range in value from a few thousand 
dollars up to $1.2 million, and include a w ide 
va riety of construction activities. Depending on 
their size and type, they fall into two categories: 
non-capital altera tions (non-cap projects) and gen
eral plant projects (CPPs). 

The objective of a non-cap project is to modify or 

CPPs may involve Significant improvements and 
additions to existing fac ilities or construction of new 
facilities, and may cost as much as $1.2 million. 
Examples of CPP projects are converting an office to 
a computer room, replacing standard walls with 
fireproof walls, installing a fire sprinkler system in a 
building that did not have one before, and installing 
new utility system components that significa ntly 
increase system capacity. CPPs are funded by DOE 

Each fiscal year, Plant Engineering is responsible for 
compiling, through the call process, a prioritized lis 
of CPP and non-cap projects. This year, several 

improvements have been made in the 

If You Need To ... Contact. .. . .. For Action 

• Instal l a new lab sink 

• Remodel a conference room 
• Add a fire exit 

• Repair exterior stairs 
• Instal l a bike rack 

_

®-our , U_r.=..g_en_t--... I Submit to Plant / I Engineering 

-~ Division 
Head 

'--_--l~ / SUbmit wi th / 
Routine Call in May 

ca ll sys tem. The improved system is 
designed to ensure that all needs are 
add ressed reasonably, efficiently, and 
in the shortest possible time. 

The annual call process begins in May 
when the Associate Director for Oper
a tions issues a "call" to the Divisions 
for project proposals. In past years, • Accomplish other small projects 

RIGGING & HOISTING 
SAFETY 

T
he Tiger Team's assessment of the Lab high
lighted the paramount importance of a safe 
research and work environment. One of 

C&M's major responses to the assessment has been 
a new safety program for cranes and hoists at the 
Lab, with the following components: the reorgani
za tion of rigging and hoisting personnel and 
responsibilities into a single group; an updated 
training program for all operators of cranes and 
hoists; reinspection and testing of all cranes, hoists 
and rigging equipment; and a new predictive and 
preventive maintenance program. Publica tion 

continued 011 page i 
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ON THE DRAWING BOARD 
projects in study or conceptual design 

Safety and Support Services Facility 
An environmental document is in preparation for the 
Safety Support Services Facility, a 35,000 SF building 
to house Central Stores; Materiel Management; Envi
ronment, Health and Safety; and Electronics Engineer
ing. Facilities currently occupied are inadequa te, and 
the new structure will bring together interactive ser
vice and support activities under one roof. A site has 
been selected for the new facility in the Building 69/ 
75 area , and a committee has been established to 
select a d esign firm . If Congress approves funding in 
the fall, design work w ill begin in early 1993. 

Site Mechanical Utilities Upgrade, Phase 11-
Sewer Monitoring 
Part of a major upgrade of site utilities, this project 
includes construction of an East Canyon Utility Cen
ter in the Bldg 74/83 area , new waste monitoring 
facilities at the West and East Canyon Sanitary Sewer 
outfalls, and modification of the East Canyon Sanitary 
Sewer Monitoring System. The monitoring system 

IN PROGRESS 
funded projects 

Bldg 48, Fire House Addition 
The construction bid package is being assembled for 
improvements to the fire house. A 1830 SF add ition 
will house the Emergency Command Center and Fire 
Prevention Group. The existing firehouse will 
undergo va rious changes, including modifications to 
the Alarm Watch Room. 

Bldg 88, Second Level Addition 
This 4200 SF add ition to Bldg 88 will provide offices 
for Nuclea r Science Di vis ion staff and visiting users of 
the 88-[nch Cyclotron. A consu lting architectura l firm 
is preparing preliminary design drawings. 

Site Ventilation Improvements 
Review of the detailed design for Building 70/70A 
ventilation system upgrades is nearly complete, and a 
detailed construction phasing schedule has been pre
pared . The improvements will bring fume hood face 
velocities up to recommended va lues, update fire 
safety and smoke contro l, and replace defective and 
deteriorated controls and sys tems. Testing of a tem
porary ven tilation air supply system for Bldg 70A has 
been completed. 

Bldg 77, Chemical Storage Facility 
The chemical storage facility for the Building 77 
Waste Treatment Unit will ha ve four separate one
story enclosures, each with secondary containments 
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will separate LBL sanitary waste from that of UCB. If 
funded in the fa ll , the design process will begin in 
early 1993. 

Fire and Safety Systems Upgrade 
A consu lting architect will be selected this year for 
design work to bring a number of buildings into com
pliance with current building, fire and life safety 
codes. Improvements include installation or repair of 
fire-rated assemblies and exiting hardware; addi
tional exi ts, exit signs and emergency lighting; 
upgraded fire sprinkler and alarm systems; and 
removal of combustibles in exit corridors. [f the pro
ject is funded this fall, the design process will begin in 
early 1993. 

Hazardous Materials Safeguards, Phase I 
A consulting architect will be selected this year for 
safety, health, and environmental protection safe
gua rds proposed for Bldg 70. Improvements include 
fire protection separations for different occupancy 
types, exterior wa lkways for chem ical deliveries, and 
upgrades to the ventilation and electrical systems. 
The design process will begin early in 1993, if funding 
is received this fall. 

for storage of compatible chemicals. Each enclosure 
will have concrete footin gs, steel framing, and metal 
siding and roof. Utilities, lighting and ventilation are 
included, as well as an emergency shower and eye
wash with secondary containment to collect contami
nated wash water. Interior metals wi ll have corrosion
resistant coatings. The supplier is ready to begin fabri
cation, with delivery set for late Summer 1992. 

Drum Storage Rack Replacement 
Detailed design is underway for the foundations of 
the storage rack faci lity and bids have been received 
for two storage enclosures. The new facility's centrally 
located, code-compliant storage and dispensing enclo
sures will replace existing drum storage racks. Stor
age cabinets and lockers for limited inside storage of 
flammable/combustible liquids are also provided. So 
far, 11 storage cabinets ha ve been received . 

Sitewide Lighting Retrofit 
Fluorescent ligh ting systems throughout the Labora
tory are now being retrofitted wi th high-frequency 
electronic ballasts and T-8 lamps, resu lting in better 
light withou t flicker and with red uced hum. Incan
descent lights are being replaced by the same type of 
fluorescent system. Occupancy sensors are being 
insta ll ed to red uce energy consumption in unoccupied 
areas. Phase I of thi s project is 90 0/0 completed, and 
Phases II and III are in design or under construction. 
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CONSTRUCTION AND YOU 
current construction projects affecting parking or vehicular or pedestrian circulation 

, 
--' 

Cyclotron 
Road 

Automation & Lighting, Bldg 90 Complex 

o I AUGUST SEPT I OCTOBER I 
The service ya rd at the southeast end of Bldg 
90 has been designated for the con tractor's 
use. Completion of the au tomation project is 
expected in December. The li ghting project 
will continue through April 1993. 

ALS Chiller, Building 34 

® I AUGUST SEPT I OCTOBER I 

The new Bldg 34 will be completed in 
December. Un til then, there will be no park
ing along Cyclotron Rd from Bldg 45 to the 
stop sign. Road N1 w ill be closed to traffic 
and parking during construction. Road N 
wi ll remain open, but traffic may be 
obstructed periodically. 

Addition to Bldg 26 

© I AUGUST SEPT OCTOBER 

Construction on the Bldg 26 addition will 
continue for the next five months. Parking 
will be affected in the Bldg 26 lot and along 
Road V, w hich is partially closed. Traffic 
will be obstructed periodically along Road S. 

o 100 200 400 600 1000 II 

Lighting & Mechanical Upgrades, Bldg 62 

AUGUST SEPT I OCTOBER I ~ 
Upgrades to the lighting and mechanical 
energy efficiency system will begin in October 
and continue through May 1993. Two to four 
parking spaces will be occupied by the con-
tractor. 

Bldg 74 Substation 

AUGUST SEPT I OCTOBER I ~ 
Construction begins this month and will 
extend through December. During this time, 
the contractor will be using five parking 
spaces between Bldgs 74 and 74B. 

Automation, Bldg 74 Complex 

AUGUST SEPT I OCTOBER I ~ 
Construction began in May 1992 and will 
require the use of two parking spaces for 
about six months . 
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PLANT ENGINEERING 
Plant Engineering is responsible for the planning, pro
gramming, design, engineering, project management, 
and construction management of new, and of modifi
ca tions to ex is ting, Laboratory facilities. This includes 
the renewal and upgrad e of site u tility systems and 
bu ilding equipment; environmental planning studies; 
in-house energy management; space planning; and 
assurance of Laboratory compliance with appropria te 
facilities-re la ted regulations, University and DOE pol
icies and procedures . 

Department Administration 
Department Head: Bob Camper, x6339 
Genera l information: June Poole, x5984 

Planning & Special Projects 
Project planning, site and long-range planning, coor
dinating call for GPP and institutional non-capital 
alterations, space and personnel database, key plans, 
Facilities QlIarterlll newsletter 
Dale Sartor, x5988 

Design Management 
Design o f new facilities and modifications 
Bert Schleifer, x5261 

Architecture 
Programming, bldg master planning, bldg site plan
ning, bldg design, interior space planning, landscape 
coordination 
Joseph H ansen, x6505 

Civil & Structural Engineering 
Design of roads, ea rth retaining structures, bldg foun
d ations and superstructure, shielding design, seismic 
anchorage 
Fred Angliss, x4168 

Mechanical Engineering 
Bldg and laboratory mechanica l systems, including 
heating, ventilating, air conditioning, wa ter, natural 
gas, compressed air, LCW, treated water, storm and 
sanitary sewage, fire protection systems 
Martin Luk, x7487 

Electrical Engineering 
Underground electri ca l utilities, electrica l power sys
tems, lig hting systems, bldg eleva tors, contacts with 
PG&E, fire alarm systems 
Ri chard Gleason, x5220 

Energy Management 
Tempera ture control systems upgrades, ligh ting sys
tems upgrades, energy efficiency stud ies, energy 
accou nting 
Doug Lockhart, x5120 

Project Management 
Project managem ent and administration, constructi on 
management and inspecti on 
Richard Scudero, x4735 
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CONSTRUCTION & MAINTENANCE 
The Construction and Maintenance Depa rtment pro
vides three basic support functions for LBL plant and 
resea rch faciliti es: 1) operation, service, minor repairs 
and replacements to equipment and utility systems; 2) 
modifications, alterations and additions to buildings, 
equipment, facilities and utilities; and 3) routine 
hou sekeeping, including custodial , gardening, and 
lig hting services. 

Department Administration 
Department Head: Bruce Bagnoli , x6163 
Genera l information: Carol Bruzzone, x6161 

Technical Manager 
Bruce Bagnoli , x6163 

Craft Services 

Planning & Scheduling of New Jobs 
Wesley Steele, x7893 

Plant Maintenance Technicians 
To report equipment problems: x5481. 
Superintendent: Don Weber, x4741 

Laborers: Jim Bruzzone, x6021 

Carpenters: Floyd Poldrack, x6022 

Painters: Paul Stonas, x6026 

Electricians: Ken Hardester, x6023 

Plumbers: Tom Reese, x6025 

Refrigeration Mechanics: Ken Fletcher, x6993 

Riggers: John Bowerman, x7796 

Gardeners: Bob Ferrero, x4580 

Custodial Services 
Upper Hill : Ed uardo Almonte, x5643 
Lower Hill: Loretta Reese, x5129 

Regulator Shop: Steve Slusher, x7669 

Key Ordering: Peggy Pa tterson, 5232 

Locksmith: Patrick DuPont, x7668 

Pest Control: Rachel McGee, x7831 

After Hours: x 5481 
Emergency C&M access: Protective Services, x5472 

C&M Materials & Equipment Expediting 
Jerry Young, x6649 

Computer Resources 
Christopher Moll, x7891 

Other Information or Emergencies: Ext 6011 



NON-CAPS & GPP'S 
continued from page 1 

this process consisted of a request to 
the Divisions to identify new projects. 
This year, under the revised system, 
each division designated a Call Coordi
nator, who assembled a prioritized list 
of projects important to the division. 
The lis ts includ ed new and previously 
proposed divisional projects as well as 
building equipment maintenance pro
jects, Tiger Team projects, SeIf
Assessment proposals, Fire Depart
ment noted defi ciencies, and Labora
tory Infrastructure Improvement pro
posals. The Call Coordina tors 

RIGGING & HOISTING 
continued from page 1 

necessita tes vigorous safety measures. 
Over 70% of all industrial accid ents 
involve "material handling equip
ment," a ca tegory which includes 
cranes and hoists, and high
consequence lifts are common here. 
From lifting 30,000 lb. concrete shields 
for the ALS to moving a 200 lb. appara
tus across a lab, an accident could 
result in serious injury or d eath, as well 
as damaged equipment or research. 

Operator Training, The operator is the 
most important factor in crane and 
hoist safety. With assistance from 
EH &S, C&M is providing improved 
crane and hoist operator training pro
grams, which will incorporate current 
DOE, OSHA, Cal-OSHA, and ANSI 
rules, regulations and requirements, as 
well as specific applica tions of safe 
operating techniques. Because of the 
grea t variety of lifting equipment at the 
Lab, classes w ill reflect the specifics of 
the equ ipment used, including new 
daily operator inspection and record
ing techniques to ensure that cranes or 
hoists are mechanically safe to operate. 

Inspection and Repair, There is grea t 
variety in the types, uses, and fre
quency and conditions of usage of the 
many pieces of lifting equipment at the 
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submitted their Divisions' lists to Plant 
Engineering in June. 

The revised ca ll process w ill identify 
the Lab's highest priority projects for 
funding in FY 1993 and target addi
tional projects fo r funding through 
alternative sources. Having received all 
Division lists, Plant Engineering is cur
rently reviewing the projects for consis
tency with the LBL Institutional and 
Site Development plans. In compliance 
w ith DOE's Capital Asset Management 
Program (CAMP), projects are also 
evaluated for their importance to con
tinued performance of building sys
tems, environmental quality, health, 
and safety. Management oversight is 

Lab. This variety, as well as the 
evolving regula tions covering the 
equipment, necessitates a complex 
inspection and repair program. All 
cranes, hoists and lifting equipment 
at the Lab are undergoing thorough 
inspection, repair, and certi fica tion. 
Throughout this process, w hich is 
expected to take two years, C&M will 
work closely w ith building managers 
to minimize any disruption of re
search or other operations. Equip
ment in the grea test need w ill be 
repaired first; to facilitate this, anyone 
with concerns regarding a particular 
unit should inform C&M's rigging 
group (x5876). Rigging equipment, 
including slings, w ill also be 
inspected, tested, and certified. 
C&M will review all new purchases 
of cranes, hoists and rigging equip
ment to ensure compliance with the 
Lab's sa fety standa rds. 

Ongoing M aintenance. An outside 
contractor who specializes in cranes 
and hoists will perform much of the 
initial work for the examination and 
repair program. C&M maintenance 
technicians will work with the con
tractor and receive expert training, 
enabling the high level maintenance 
of cranes and hoists to become part of 
the Lab's standard procedures. After 
the baseline repair and certifica tion 

provided by the Associate Labora tory 
Director for Opera tions and the Direc
tors' Action Committee. 

The call process gives each division the 
opportunity to examine its needs and 
es tablish its priorities on an annual 
basis. This enables Plant Engineering 
to assemble a total picture of the Lab's 
short-term and mid-range construc
tion needs, and to plan the coordinated 
implementation of the small and 
medium. scale projects necessary for 
the Lab's maintenance and develop
ment. The Division lis ts will also sup
port the Lab's requests for funding to 
reduce the backlog of projects as 
quickly as possible. 

are complete, these technicians w ill 
conduct detailed quarterly inspec
tions and certifications of cranes and 
hoists and annual inspections and 
certifica tions of rigging equipment. 

C&M's crane and hoist engineer, 
Peter Neubauer (x5865), will provide 
ongoing guidance and supervision 
for the safe operations and mainte
nance of cranes and hoists at the Lab, 
including information on what indi
vidual operators can do to keep their 
lifts as safe as possible. 

C&M Riggil1g Crew /lsil1g a 30-tol1 crane to 
il1stall door blocks for ALS storage ril1g. 



PREDICTIVE & PREVENTIVE 
MAINTENANCE REDUCE COSTS 

"., 

P
redictive and preventive mainte
nance (PPM) are regular mainte
nance acti vities designed to 

predict and avert trouble before it 
starts - akin to changing the oil in your 
ca r at interva ls based on data about the 
relationship between oil age and engine 
performance. Like such oil changes, 
many PPM activities are rela tively 
minor and inexpensive, such as inspect
ing or replacing a belt or an air filter, 
but neglecting them can lead to major, 
expensive equipment failures . Preven
ti ve maintenance includes periodic and 
planned maintenance. It is utilized to 
main tain a piece of equipment within 
design operating conditions and to real
ize its maximum reasonable useful li fe . 
Predictive maintenance inspects and 
monitors equipment to ga ther data on 
its condition and performance over 
time, so that preventive maintenance 
ca n be performed at optimum interva ls, 
maximizing both the performance and 
life of the equi pment and efficient use of 
ava ilable resources. 

At the Lab, most PPM functions are han
dled through C&M's PPM program, 
w hich tracks and sched ules regular 
maintenance for thousands of pieces of 
machinery and componen ts around the 
Lab. By ensuring that these activities 
are done regularly and systematica lly, it 
helps prevent breakdowns and ineffi
cient operation, thus helping to keep the 

,~ . 1,-ab functioning smoothly and ulti-
", ' rna tely saving every department time 

·and money. 

DOE Requirements 

The DOE requ ires tha t each Lab d epart
men t or project have a program for 
ensuring that its equ ipment recei ves 
required PPM (DOE Order 4330.4A, 6/ 
91) . Every department must firs t inven
tory its equipment and id entify which 
components require PPM. The PPM 

program for each piece of equipment 
must be based on the following factors: 
personal safety, public safety, environ
mental protection, program l1,i ssion, 
and cost. Safety is paramount; depart
ments mu st have a PPM program for 
any equipment that is critical to safety. 
DOE normall y also requires tha t the 
value of equipment be preserved, which 
necessi ta tes PPM. There are sometimes 
exceptions to thi s requirement when 
research goals require running equip
ment to failure. While a PPM program 
may not always be absolutely required 
for equipment that is not critica l to 
safety, it is still fincmciall y sensible. 
Attempts to reduce overhead by forego
ing minor PPM are likely to result in 
expensive maintenance problems. 

Implementing a PPM program 

There are severa l options for a depart
ment implementing a PPM progra m: 
C&M can do the work, other groups at 
the Lab might be appropriate, personnel 
within the department can do it them
selves, o r the department ca n arrange to 
have an outside contractor do the work. 
Which of these op tions is most suitable 
must be d ecided on a case-by-case basis. 
In all cases, the personnel performing 
the PPM must have proper qualifica
tions and training. C&M personnel can 
provide guidance on w hich option wi ll 
work best in a given case. 

• Working wi th C&M. For C&M per
sonnel to perform PPM on a given piece 
of equipment, they must know its 
requirements. When it is brought into 
the Lab, ask C&M to add it to its PPM 
database. Provide relevant information 
on components that req uire regular 
replacement (such as belts and fi lters); 
the required frequency of such mainte
nance; the eq ui pmen t's loca tion, type, 
associa ted hazards, and contact person; 
and the relative importance of its func-
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tion . This information goes into the 
central control for C&M's PPM pro
gram, a database that prints out a 
weekly report of scheduled PPM jobs, 
w ith the jobs clustered by location so 
tha t technicians' time is used efficiently . 
Clients must also provid e an account 
number for PPM, and the d esignated 
contact person must approve its use 
every time the job is due. Also, techni
cians sometimes uncover other prob
lems while they are doing PPM . In this 
case, customer approval is required fo r 
repairs that go beyond planned PPM . 

Contact C&M's engineer, Weygand 
Younge, at x7665 to make arrangements 
for, or with ques tions regarding, PPM. 
C&M craft supervisors can also help 
with equipment in thei r fi elds. 

• Considerations. Consider the follow
ing factors when choosing a PPM pro
gram for yo ur equipment. First is the 
priority of the equipment according to 
the above criteria. For example, the air 
conditioner for a computer room serves 
a more crucial function than one that is 
simply for keeping a work area comfort
able, and so should receive more fre
quent PPM. Nex t is frequency, e.g. , 
how often does a given filter need to be 
changed? C&M or the manufacturer's 
instructions can provide information on 
this. Conditions can affect the fre
quency: for example, a particular air fil
ter might require much more frequent 
replacement if construction were goi ng 
on nea rby for a year. However, when 
the cons tru ction ends, the resulting 
decrease in required replacement fre
quency must be reflected in the PPM 
program. The location of equipment 
shou ld also be considered; doing PPM 
when m aintenance personnel are work
ing on that equipment or in the area is 
more cost-effective than arranging to 
have someone come to change one fil
ter. Las tly, a PPM program must be 
designed within the contex t of ava ilable 
financia l and personnel resou rces . 
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of any information, apparatus, product , or process disclosed, or represents that its use would not inlringe privately owned rights. Reference herein to any specific commercial products 
process , or service by its trade name, trademark, manufacturer . or otherwise. does not necessarily constitute or imply its endorsement. recommendation , or favoring by the United 
States Government or any agency the reo!. or The Regents of the University of California. The views and opinions of authors expressed herein do not necessarily state or reflect those 
of the United States Government or any agency thereof or The Regents of the University of California and shall not be used for advertising or product endorsement purposes. 

page 6 
This work was supported by the U.S. Department of Energy under Contract No. DE·AC03·76SF00098 

Lawrence Berkeley Laboratory, University of California 
PUB·678 8/92·4200 




