
CONCEPTUAL DESIGN REPORT FOR AN 

ADDITION TO THE 

MATERIALS AND MOLECULAR 
RESEARCH LABORATORY 

(SURFACE SCIENCE AND CATALYSIS FACILITY) 
BUILDING 62 

LAWRENCE BERKELEY LABORATORY 

MAY 1977 (REVISED) 

For Reference 
Not to be taken from this room 

LAWRENCE BERKELEY LABORATORY 
UNIVERSITY OF CALIFORNIA 
BERKELEY, CALIFORNIA 
Pub. 93, Rev. 2 

; .. ;\IJ 'J 1 1977 



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. 



I I 

CONCEPTUAL DESIGN REPORT FOR AN 

ADDITION TO THE 

MATERIALS AND MOLECULAR 
RESEARC·H LABORATORY 

(SURFACE SCIENCE AND CATALYSIS FACILITY) 
BUILDING 62 

LAWRENCE BERKELEY LABORATORY 

MAY 1977 (REVISED) 

LAWRENCE BERKELEY LABORATORY 
UNIVERSITY OF CALIFORNIA 
BERKELEY, CALIFORNIA ' 

Pub. 93, Rev. 2' 



iii 

CONTENTS 

SECTION I. SUMMARY OF CONCEPTUAL DESIGN PLAN 1-1 
SECTION II. PROJECT DESCRIPTION AND DESIGN CRITERIA 2-1 
SECTION III. COST ESTIMATES 

Table of Contents 3-; 

SECTION I V . PROJECT TIME SCHEDULE, CONSTRUCTION SCHEDULE, 
AND METHODS OF PERFORMANCE 4-1 

SECTION V. ARCHITECTURAL/MECHANICAL/ELECTRICAL 
DRAWINGS 5-1 

SECTION VI. OUTLINE SPECIFICATIONS 
Table of Contents 6-; 

D;vision 1 - General Requirements 6-1 
Division 2 - Site Work 6-3 
Division 3 Concrete 6-9 
Division 4 Masonry 6-10 
Division 5 Metals 6-10 
Division 6 Wood and Plastics 6-11 
Division 7 Thermal and Moisture 

Protection 6-12 
Division 8 Doors and Windows 6-14 

~.:., Division 9 Finishes 6-16 
Division 10 - Specialties 6-20 
Division 11 - Equipment 6-22 
Division 12 - Furnishings 6-23 
Division 13 - Special Construction: (NONE) 
Division 14 - Conveying Systems 6-23 
Division 15 - Mechanical 6-24 
Division 16 - Electrical 6-30 

SECTION VII. ENERGY CONSERVATION REPORT 7-1 



iv 

Contents (continued) 

SEC T ION V II I. SOLAR ENERGY SYSTEM 

SECTION IX. 

SECTION X. 

System Space and Service Water System 
Solar Service Water System 

SAFETY, POLLUTION, AND ENVIRONMENTAL ASSESS
MENTS 

8-1 
8-1 

Analysis of Principal Hazards and Risks 9-1 
Pollution Control and Treatment Measures 9-5 
Environmental Assessment 9-6 

DETAILED SUPPORTING DATA 
Table of Contents 10-i 

Recapitulation: Estimate Summary and Detail 
Breakdown (for Schedule 44) 10-1 

Schedule 44: SCHEDULE I 
Special Facilities 10-15 
Standard Equipment 10-16 

Schedule 44: SCHEDULE II 10-22 
Preliminary Soil Investigation 

(Harding-Lawson Associates) 10-23 
Consultant Resumes 10-39 
Structural Calculations (Including Design 

Criteria) 10-41 
Conceptual Design Mechanical Calculations 10-62 
Basis of Mechanical Design Calculations 10-76 
Electrical and Lighting Calculations 10-82 
Basis of Electrical Design Calculations 10-90 



1-1 

SECTION I 

SUMMARY OF CONCEPTUAL DESIGN PLAN 

A. INTRODUCTION 

An addition to the existing, overcrowded Building 62 is needed to house 
r~search groups and support facilities for programs in basic research 
of materials and molecular structures. 

The proposed new building will provide space for programmatic work in 
surface science, catalysis, and molecular research, as well as for 
interdisciplinary physical research on energy problems that have been 
identified as priority programs by ERDA. 

Such energy-related programs include the investigation of atomic processes 
on surfaces with the use of techniques in modern surface sciencefsuch 
as Auger and photo-electron spectroscopy or electron diffraction' and 
atomic beam scattering will be used in this work. The chemical makeup 
of fossil fuels will be characterized by newly-developed NMR spectroscopic 
techniques and basic research will be conducted on catalytic reactions 
in coal gasification and liquefaction. Surface reactions of containment 
materia 1 s for hi g,h-temperature processes wi 11 al so be studied. Other 
program activities to be located in this facility include research of 
electrochemical processes for energy storage and conversion, materials 
studies investigations for photochemical energy conversion, corrosion 
and passivation of catalysts, energy transfer and structure of molecules 
on surfaces, homogeneous catalysis and corrosion-erosion in coal gasifi-
cat i on. ' 

The Materials and Molecular Research Division is an interdisciplinary 
g~oup composed of scientists and engineers from seven academic disciplines 
in six campus departments at the University of California, Berkeley; 
'namely, Chemistry and Chemical Engineering in the College of Chemistry, 
Physics in the College of Letters and Sciences, and Nuclear Engineering, 
Ma teri al s Sc i ence and Mi nera 1 Engi neeri ng (Meta 11 urgy and Cerami cs), and 
Mechanical Engineering in the College of Engineering. To optimize . 
interaction among scientists and engineers, it is highly desirable to 
centralize their research activities. 

Conceptual Design Reports on the Addition of Building 62 were submitted 
in May 1975 and as a revised report in May 1976. Therefore, the work 
presented here is a reconsideration of the May 1976 report in order to 
update the space needed for current and projected program requirements. 
For example, a new energy conservation report is included. 

,The estimated 67,000 total gross square feet as originally planned remains 
the same. The detailed cost estimate, the project schedule and the 
conceptual drawings have been updated. 
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B. METHOD OF PRODUCING THE CONCEPTUAL DESIGN REPORT 

1. Lawrence Berkeley Laboratory 

Project operational requirements, as supplied by the Materials and 
Molecular Research Division, have been the basis of design criteria 
developed by the LBL Plant Engineering Department. These criteria 
are reflected in the drawings, engineering data, and other project 
technical evaluation prepared by Garretson, Elmendorf, Zinov and 
Reibin, Architects and Engineers, San Francisco. 

The quantity survey and cost estimate of the new addition is based 
on updated drawings and specifications, and was prepared by the 
Plant Engineering Department professional estimator. The LBL Safety 
Services Department contributed the pollution and environmental 
assessments. A soils investigation, including boring logs and 
recommended foundation design, was provided by consultants in the 
report of July 1975. 

The final Conceptual Design Report was prepared by the LBL Plant 
Engineering Department and was edited and produced by the LBL 
Technical Information Department. 

2. Consultants 

Garretson, Elmendorf, Zinov and Reibin, Architects and Engineers, 
prepared architectural and engineering drawings, calculations, 
specifications and a project construction schedule. 

Jointly with LBL, they have prepared energy-use calculations and 
developed an alternative system for using solar energy as well as 
incorporating all other energy conservation measures required by 
ERDA. 

Harding-Lawson Associates, Engineers and Geologists, supervised 
and logged the site soil borings and trenching, analyzed the data, 
produced the site geology report and recommended the foundation 
design. 

Engle and Engle, Structural Engineers, studied the soils report, 
recommended the building structure concept and reviewed the 
structural design of Garretson, Elmendorf, Zinov and Reibin for 
static and seismic resistance. 

I 

I 
,I 
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SECTION II 

PROJECT DESCRIPTION AND DESIGN CRITERIA 

A. PROJECT DESCRIPTION 

The proposed addition to the Materials and Molecular Research Laboratory, 
~uilding 62, will have approximately 67,000 gross square feet of space. 
It is planned as a three-story laboratory building, with a partial 
basement and a connecting structure to the existing building totalling 
63,500 gross square feet, plus an extension to the present high bay 
wing of about 3,500 gross square feet. Both the laboratory addition 
and the high bay extension will be of reinforced concrete with a struc
tural steel frame. The architectural design will be similar to that of 
Building 62. . 

Two-thirds, or approximately 26,000 net feet, is planned for research 
laboratory use. The remaining one-third is divided among the support 
facilities of offices, administration, a conference room, and a mechanical 
shop. 

Each floor will have a central utility and equipment corridor. An 
elevator from basement to roof will accommodate the transport of equip
ment and personnel. 

The roof will house the usual mechanical equipment and exhaust outlets 
and will be the site of apparatus required for solar research. 

The building will be air conditioned for temperature control of certain 
experimental apparatus and for laboratory environmental needs. Isolated 
vibration-free supports will be provided for supersensitive equipment 
in certain ground floor laboratories. 

Other equipment and certain laboratory rooms require special operational 
arid maintenance features, such as pollution contr61 devices and certain 
safety precautions. 

Site utilities will provide new pipelines for water, natural gas, and 
sanitary sewer systems. An acid waste monitoring system will evaluate 
laboratory fluid characteristics prior to discharge into the sanitary 
sewer system. Site electrical work involves removal of existing under
ground duct beams and replacement with larger capacity duct beams to 
existing transformer banks. Emergency power generation equipment will 
be provided for standby use in the event of a power failure. 

. . 
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B. DESIGN CRITERIA 

1. Architectural 

The addition to the existing Materials and Molecular Research 
Laboratory will involve the construction of two separate structural 
additions. The first is an extension to the existing high bay wing 
in the south portion of the site, and the second will be a multi
story laboratory and office building that will be connected to the 
existing laboratory and office building by a new main entry for 
the whole complex. 

The site of these additions is the same as provided in the design 
of the original Building 62. The plan of the multi-story addition 
retains a strong schematic similarity to the existing building in 
that it includes a central utility corridor between interior labora
tories. The facade is also a derivation of that of the existing 
building but modified on the exterior to accommodate laboratories. 
The exterior wall surfaces of the new laboratory and high bay 
additions will be form-board textured concrete, matching the 
existing building's texture. 

Building levels have been terraced to follow the natural contours 
of the hillside. The site will be landscaped for wind protection 
and erosion control, as well as for esthetic effect. 

Uniform Building Code criteria for the multi-story addition are 
as follows: 

a. Site designation: Fire Zone 3 
b. Estimated number of occupants : 199 

c. Occupancy classification: F-2 

d. Type of construction: Type 2 

The space allocations for various uses are set forth in Table 2-1, 
Schedule of Net Areas, Functions, and Occupancy. 

2. Structural 

The structural system is composed of a vertical load-carrying steel 
frame with concrete shear walls designed for full lateral loads. 
The floor and roof system consist of l~-inch-deep ribbed, hibond 
metal deck filled with lightweight concrete and placed over steel 
beams and girders, all acting as a composite section. Composite 
construction of this type provides good diaphragm rigidity while 
retaining flexibility for the installation of underfloor utilities. 
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All floors have been designed for 125 pounds per square foot live 
load capac ity. The roof has been des i gned for a 1i ve load of 
50 pounds per square foot and can accommodate roof-mounted solar 
energy equipment. 

The structural design is based upon LBL lateral force criteria 
which are more stringent than the latest Uniform Building Code, 
1976 Edition. 

Foundation design utilizes drilled-in-place reinforced concrete 
caissons continuously tied together at grade with reinforced concrete 
grade beams. 

3. Mechanical 

The existing Molecular and Materials Research Laboratory Building 
has served as a guide for selection of the kinds of utilities 
required in the new addition. These utilities include the following 

. systems: acid waste and monitoring low conductivity water (extended 
from existing building), industrial hot and cold water, compressed 
air (which will also supplement the existing building system), 
natural gas, and demineralized water. 

The building will be 100% air conditioned to accommodate programmatic 
needs of laboratories which occupy the major portion of the total 
floor area. The design criteria and calculations for control of 
space temperatures are based on latest editions of ERDAM 6301 and 
the ASHRAE Guide. 

Energy conservation and utilization of solar energy are included in 
this report in Sections VII and VIII. 

New site services include city water and gas lines. The rainwater 
outfall and sanitary sewer system for the new addition will be 
connected to the existing storm drain and sanitary sewer located 
at the west end of the existing building. 

4. Electrical 

New 480Y/277V main switchgear will be installed on the east side 
of the existing high bay wing, and will serve both the existing 
and new high bay electrical loads. 

Existing power loads in the existing high bay wing will be shifted 
to the new main switchgear from the existing main distribution 
panel. Power loads in the new Laboratory Building will be served 
from the existing main distribution panel using existing and new 
feeder circuit breakers. Anticipated electrical connected loads 
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for the existing and new buildings are shown in tables in 
Section X, Detailed Supporting Data . 

. Site grading will require relocation of underground electrical 
power and communications system ducts which presently serve the 
existing building. A complete description of the electrical 
site work is contained in Section VI, Outline Specifications. 
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TABLE 2-1 

SCHEDULE OF NET AREAS, FUNCTIONS, AND OCCUPANCY 

Laboratory Building -Net Area (sq. ft.)- People 
Labs Offices . Other 

Basement: 
Mechanical Shop 2000 10 

First.Floor: 
Conference Room - Foyer 1850 

Second Floor: 
Solid State and Surface Reactions 1190 350 8 
Surface Structure and Surface Composition 1190 335 10 
Coal Gasification by Catalytic Conversion 1190 335 8 
Corros i on - Eros ion 1190 500 8 
Corrosion and Passivation 895 335 6 
Photochemical Energy Conversion 895 335 6 
Computer Room 300 2 
Administration 1870 10 
. Entrance - Recept i on 600 
Supply, Storage and Misc. Rooms 350 

Second Floor Subtotal 6650 4360 950 58 

Third Floor: 
Electrochemical Processes 1190 335 10 
Electrochemical Systems 595 170 4 
Electrochemical Phase Boundaries 1190 335 12 
Mass and Charge Transport 1190 390 12 
Energy, Transfer and Structure of 

Molecules on Surfa~es 1495 335 10 
Homogeneous Catalysis 595 335 4 
Hi gh TempeY'ature Surface React ions 895 335 8 
Alloy Surface Studies 1190 335 12 
Supply, Storage and Mi sc. Rooms 350 

Third Floor Subtotal 8340 2570 350 72 

Fourth Floor: 
Energy Transfer in Surface Reactions 2386 670 14 
NMR of Fossil Fuels 1794 335 10 
Electrochemica 1 Synthesi s 1190 500 8 
Electron Spectroscopy of Surfaces 2670 840 20 
Electrochemical Processes 335 4 
Student Office 300 3 
Supply, Storage and Misc. Rooms 350 

Fourth Floor Subtotal 8040 2980 350 59 



(TABLE 2-1, continued) 

High Bay Addition 
Materials Synthesis 
Working Environment 
Simulation Testing 

High Bay Subtotal 

Subtotal All Floor Nets 

2-6 

-Net Area (sq. ft. )

Labs Offices Other 

1000 

2000 

3~ 000 

25~ 930 9~ 910 5~ 500 

Total Net Functional Room Area = 41,340 square feet 

Total Number of Occupants = 206 people 

People 

3 

4 
7 

206 
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SCHEDULE 44-DUE MAY 15 

CONSTRUCTION PROJECT DATA SHEET 
(In Thousands) 

UNIVERSITY OF CALIF"ORNIA 
LAWRENCE BERKELEY LABORA'roRY Program: 39 EE-BasicEnergy Sciences 

1. 

3. 

Title and Location of Project: Addition to Materials and 
Molecular Research Laboratory (Surface Science and 
Catalysis Facility) 

Data A-E Work Initiated: 1st Quarter FY 1979 

3a. Date Physical Construction Starts: 2nd Quarter FY 1979 

4. Date Construction Ends: 4th Quarter FY 1981 

*Ooes not include cost of Solar Heating & Cooling System. 

7. Financial Schedule: 

Fiscal Year 

FY 1979 
FY 1980 
FY 1981 
FY 1982 

Authorizations Appropriations 

2. 

5. 

6. 

Project Number: LBL-79-l 

Previous Cost Estimate: 
Date: June 1, 1976 ($13,285,000) 

Current Cost Estimate: 
Date: June 1~ 1977 $15,300,000* 

Obligations 

$11,500,000 
$ 3,800,000 

Costs 

$3,060,000 
$5,350,000 
$5,350,000 
$1,540~000 

W 
I ....... 



UNIVERSITY OF CALIFORNIA 
LAWRENCE BERKELEY LABORATORY 

SCHEDULE 44-DUE MAY 15 - Continued 

CONSTRUCTION PROJECT DATA SHEET 
(In Thousands) 

Program: 39 EE-Basic Energy Sciences 

1. Title and Location of Project: Addition to Materials and 
Molecular Research Laboratory (Surface Science and 
Catalysis Facility) 

Personnel to be housed in this facility = 200· 

2. Project Number: LBL-79-l 

Estimated annual operating cost: 67,000 gr. sq. ft. at 2.20 sq. ft = $147,000 
Estimated annual research program cost: $6,000,000 
Incremental program cost in occupation of this facility: This facility will house ongoing programs 
from widely dispersed and overcrowded areas of the laboratory. 

10. Details of Cost Estimate Item Cost Total Cost 

A. Engineering, Design and Inspection at about 15% of Construction Cost. . $ $1,300,000 

B. Construction Costs • • • • 8,690,000 

1. Improvements to Land • 155,000 

2. Building 67,000 sq. ft. gross at about $IOB/sq. ft. 7,205,000 

3. Special Facilities (Schedule I) .•• 1,050,000 

4. Utilities (Schedule II). 2BO,000 

C. Standard Equipment (Schedule I). . 2,790,000 

Sub Total $12,780,000 

D. Contingencies at about 20% (of which $1,440,000 is for building contingency) 2,520,000 

Total Project Cost $15,300,000 

W 
I 

N 



SCHEDULE 44-DUE MAY 15 - Continued 

CONSTRUCTION PROJECT DATA SHEET 
(In Thousands) JNIVERS ITY OF CALIFORNIA 

..AWRENCE BERKELEY LABORATORY Program: 39 EE'-Basic Energy Sciences· .. 

Title and Location of Project: Addition to Materials and 
Molecular Research Laboratory (Surface Science and 
Catalysis Facility) 

10. Details and Cost Estimate (continued) 

2. Project Nmnber: LBL-79-1 

E. Estimated cost to add Solar Facility of -4,250 sq. ft. (for collectors) for Partial Domestic 
Hot Water Heating and Space Hot Water Heating (per ERDAM 6501 Draft Dated 3~26-76) ($320,000). This 
amount is not included in the above Sec. 10 Cost Analysis. 

(1) Revised Conceptual Design is about 90% complete. The final report will include an analysis 
of the Solar Facilities that may be added to this structure, and will also outline the 
considerations for energy conservation as required by ERDAM-6301. 

(2) Consts have been escalated at 8% per annum for a period of 3 years to about the mid point 
of the construction period for a total of "-'26%. In addition, ED & I has been increased 
by 2%, and contingency has been increased by 10%. Some changes have been made to special 
facilities and equipment to reflect current prog.ram requirements. 

W 
I 

W 
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BASIS OF ESTIMATE SUMMARY 

A. GENERAL 

The preceding Estimate Summary is from the detail cost estimate included 
in Section X. The May 1976 cost estimate was updated to May 1977 by 
adding an 8% escalation factor on all items, excepting the building 
electrical system which was partially reworked and the new 2000 KVA 
substation eliminated due to a change in the electrical loads for the 
programs. These items reduced the electrical estimates. The May 1977 
costs were escalated 8% per year compounded for 1978, 1979 and 1980 (26%) 
as shown under Construction Costs in Section X, item B, schedule 44. 
The 8% escalation was chosen for the update as a good medium figure 
after a survey of costs for this area. The 8% is thought to be reason
able because the 20% contingency added to the total project cost causes 
a multiplying effect. The 20% was used due to ERDA instructions. For a 
project of this type with the Conceptual Design definition, we believe 
15% may be more realistic. 

Special facilities and standard equipment costs are shown under 
Construction Costs in Section X, item B, are summarized and escalated 
(in accordance with above noted escalation) from the May 1977 prices 
of the facilities and equipment contained in Schedule 44 lists of 
Section X. 

The breakdown of Engineering, Design, and Inspection costs during 
FY1979 to FY1981 is as follows: 

B. SPECIAL FACILITIES 

Title I 
Tit1 e II 
Title III 

Total 

$320,000 
720,000 
260,000 

$1 ,300,000 

·The Special Facilities listed in Schedule I are the systems and special 
equipment required to support several experimental programs, inter
disciplinary support laboratories, and work spaces planned for the new 
addition. Program investigators have analyzed the physical requirements 
of their activities and the special facilities provided in the existing 
building and have translated these analyses into the Special Facilities 
described. Costs have been estimated on the basis of known costs of 
the existing work and cost inquiries for known items of equipment. 



C. STANDARD EQUIPMENT 

The equipment estimates that appear in Schedule I for Standard Equipment 
were compiled from the latest catalogs, discussions with vendor repre
sentatives, and actual costs of recent purchases of similar equipment. 

D. CONTINGENCIES 

The contingency allowance is to provide relief from various uncertainties 
that may affect costs. These uncertainties may take several forms: 

1. Unknown factors or discrepancies encountered during construction. 
One such item could be a variance in the amount of site work to 
be done depending upon geologic conditions or exact siting of 
the building. 

2. Currently unknown changes in codes or environmental requirements 
that could increase costs. 

3. Specifics in the Special Facilities or Standard Equipment may 
change by the time construction or procurement starts. The current 
lists reflect today's state of the art which may change at any time. 

4. Escalation predictions follow the previously described guidelines 
and actual costs may be significantly different in future years. 
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SECTION IV 

PROJECT TIME SCHEDULE, CONSTRUCTION SCHEDULE, 

AND METHODS OF PERFORMANCE 
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conflicts [Illel no knO'.ln items of unusually l.ong delivery time. 
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CONSTRUCTION SCHEDULE 
ADDITION TO MATERIALS AND MOLECULAR RESEARCH LABORATORY 
BUILDING 62 
LAWRENCE BERKELEY LABORATORY, BERKELEY, CALIFORNIA 

AWARD CONTRACT. 

DIVISION 1 

SECTION lA 

DIVISION 2 

SECTION 2A 
SECTION 2B 
SECTION 2C 
SECTION 2D 
SECTION 2E 
SECTION 2F 
SECTION 2G 
SECTION 2H 

DIVISION 3 

SECTION 3A 

DIVISION 4 

SECTION 4A 

DIVISION 5 

SECTION 5A 
SECTION 5B 

DIVISION 6 

SECTION 6A 

DIVISION 7 

SECTION 7A 
SECTION 7B 
SECTION 7C 
SECTION 7D 
SECTION 7E 

DIVISION 8 

SECTION 8A 
SECTION 8B 
SECTION 8C 
SECTION 8D 
SECTION 8E 
SECTION 8F 

DIVISION 9 

SECTION 9A 
SECTION 9B 
SECTION 9C 
SECTION 9D 
SECTION 9E 
SECTION 9F 
SECTION 9G 

DIVISION 10 

SECTION lOA 
SECTION lOB 
SECTION 10C 
SECTION 10D 

DIVISION 11 

SECTION llA 

DIVISION 12 

· GENERAL R EQUIREMENTS 

• SUMMARY 0 F WORK-START·UP 

· SITE WORK 

• CLEARING 
• DEMOLITION 
• EARTHWOR K 
• SITE DRAIN AGE 
• SITE MECHA NICAL WORK 
• SITE ELECT RICAL WORK 
• ASPHALT P AVING 
• LANDSCAPI NG 

· CONCRETE 

• CONCRETE WORK 
• CAISSONS AND FOUNDATIONS 
• WALLS 
• SLABS ON GRADE 
• METAL DE CK FILL 

• MASONRY 

• CONCRETE MASONRY WORK 

• METALS 

• STRUCTURA L AND MISCELLANEOUS STE~L 
• METAL ROO F DECK 

• WOOD AND PLASTICS 

• ROUGH AND FINISH CARPENTRY 

• THERMAL A ND MOISTURE PROTECTION 

· ROOFING A ND ROOF INSULATION 
• FLASHING A ND SHEET METAL 
• CAULKING A ND SEALANTS 
• EXTERIOR W ALL THERMAL INSULATION 
· WATERPROO F DECKS AND WATERPROOFING 

· DOORS AND WINDOWS 

· HOLLOW M ETAL DOORS AND HOLLOW METAL FRAMES 
· WOOD DOO 
• ALUMINUM 
· GLAZING 

RS 
WINDOWS, DOORS AND ENTRANCES 

• SPECIAL DO ORS 
• HARDWARE 

· FINISHES 

• GYPSUM DR YWALL 
• RESILIENT F LOORING 
• CERAMIC TI LE 
• ACOUSTIC T REATMENT 
• PAINTING 
• FIREPROOF ING 
• LATHING AN D PLASTERING 

• SPECIALTIES 

ET COMPARTMENTS • METAL TOIL 
· TOILET ROO 
• FIRE EXTING 
· COMPUTER 

M ACCESSORIE~ 
UISHER CABINETS 

ACCESS FLOOR 

• EQUIPMENT 

• LABORATOR Y FURNITURE 

• FURNISHING S 

SECTION 12A • FURNITURE 

DIVISION 13 • SPECIAL CO 

AND CARPETING 

NSTRUCTION 

NONE 

DIVISION 14 • CONVEYING 

SECTION 14A • ELEVATOR 
SECTION 14B • HOISTS AND 

SYSTEMS 

CRANES 

DIVISION 15 . MECHANICA L 

SECTION 15A • PLUMBING 
SECTION 15B • HEATING, V 
SECTION 15C • AUTOMATIC 

ENTILATING AND AIR CONDITIONING 
FIRE SPRINKLERS 

DIVISION 16 • ELECTRICAL 

SECTION 16A • INTERIOR EL ECTRICAL WORK 

0 
MONTHS 

1 2 3 4 5 6 7 

. 

-

= 

8 9 10 11 12 

GARRETSON· ELMENDORF· ZINOV· REIBIN 
ARCHITECTS AND ENGINEERS 
SAN FRANCISCO, CALIFORNIA 

BUILDING ACCEPTANCE. 

13 14 15 
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METHODS OF PERFORMANCE 

1. Design 

a. A Design Program will be produced by the LBL Plant Engineer
ing Department to direct the Architect-Engineer. This pro
gram will include design criteria for the architectural, 
mechanical and electrical aspects of the building as well as 
site work, utilities, special facilities, and equipment to 
be included in the construction subcontract documents. 

b. A competent Architect-Engineer firm experienced in this type 
and scale project will be selected by the University and a 
lump-sum subcontract will be negotiated and awarded by the 
University. 

c. The LBL Plant Engineering Department will prepare alterations 
and modifications to the existing building and utilities, as 
well as well as install and relocate equipment. 

d. LBL construction inspectors will perform inspection of con
struction (Title III). 

2. Construction 

a. Major construction services will be performed under lump
sum subcontracts awarded after competitive bidding. 

b. Some construction, alterations, modifications and equipment 
installation will be done by LBL crafts. 

3. Procurement 

Wherever feasible, LBL will procure standard equipment and some 
special facilities through competitive bidding. 
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SECTION V 

ARCHITECTURAL/MECHANICAL/ELECTRICAL DRAWINGS 
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MATER~AlS AND MOLECULAR RESEARCH lABORATORY 
(SURFACE SCIENCE AND CATALYSIS FACILITY) BUILDING 62 

LAWRENCE BERKELEY LABORATORY 

GARRETSON' ELMENDORF· ZINOV . REI BIN 
ARCHITECTS AND ENGINEERS 
SAN FRANCISCO, CAUFORNIA 

BERKELEY, CAUFORNIA 

DRAWING UST 
C1 COVER SHEET 

A 1 SITE AND LOCATION PLANS 

A2 BASEMENT 

A3 FIRST FLOOR 

A4 SECOND FLOOR 

A5 THIRD FLOOR 

A6 FOURTH FLOOR 

A7 SECTIONS 

A8 ELEVATIONS 

ME1 MECHANICAL AND ELECTRICAL 
SITE PLAN M1 BASEMENT MECHANICAL PLAN 

M2 FIRST FLOOR MECHANICAL PLAN 

M3 
E1 
E2 

TYPICAL LABORATORY FLOORS 
MECHANICAL PLAN 
ONE LINE DIAGRAM 
NEW BUILDING 
REVISED ONE LINE DIAGRAM 
EXISTING BUILDING AND HIGH BAY 

REVISED MAY 1977 

ADDITION TO MATERIALS AND 
MOLECULAR RESEARCH LABORATORY 

DlAWN IT ""'lPRIL 28 1976 """. IT 

UNIVERSITY OF CAUF!ORNIA LAWRENCE BERKELEY LABORATORY 1m 
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EXISTING LABORATORY AND 
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740 750 760 770 780 

780 790 800 

790 ADDITION TO THE 

800 MATERIALS AND MOLECULAR 
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810 (SURFACE SCIENCE AND CATALYSIS FACILITY) 
BUILDING 62 ( 
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REVISED MAY 1977 ~ 
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SECTION VI 

OUTLINE SPECIFICATIONS 

DIVISION 1 - GENERAL REQUIREMENTS 

SECTION 1A - SUMMARY OF WORK 

A. Scope 

This project entails the following major categories of work. 

1. Site development, including earthwork, excavation, finished 
grading, and landscaping. 

2. Utility relocation, including major electric power rerouting 
and sampling and holding tanks for contaminated waste water. 

3. New building construction, including a new Materials and 
Molecular Research Laboratory and existing High Bay Structure 
Extension. Enclosed connecting corridors, Machine "Shop and 
Conference/Reception Area are also part of the new construc
tion and provide the required support and tie-in with the 
existing facility. 

4. Alteration work is required at the exterior of the existing 
facility to accommodate the above mentioned tie-ins. 

B. Materials and Systems 

New construction will match the existing and shall be steel and 
reinforced concrete. New Laboratory Building shall be fully air 
conditioned. 

C. Execution 

All work will conform to highest standards of construction prac
tices, and will conform to special Lawrence Berkeley Laboratory de
sign standards. Applicable provisions of the following codes are 
hereby referred to and made a part of this work. All work performed 
shall be in accordance with such laws, regulations, and the latest 
edition of all applicable codes including, but not limited to: 
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1. 29 CFR Part 1926, Safety and Health Regulations for Construc
tion, Department of Labor. 

2. 29 CFR Part 1910, Occupational Safety and Health Standards, 
Department of Labor. 

3. General Safety Requirements, EM 385-1-1, U. S. Corps of 
Engineers, (Department of Army). 

~. National Fire Codes. 

5. National Electrical Safety Code. 

6. Lists of Inspected Appliances, Equipment and Materials (U.L.). 

7. Approved Equipment Listing (FM). 

8. Handbook of Rigging (Rossnagel). 

9. Safety Code for Building Construction, ANSI AI0.2. 

10. California Administrative Code, Title 8, General Industry 
Safety Orders, Construction Safety Orders. 

11. California Administrative Code, Title 19, Chapter 1, Title 24; 
Part 2, and Title 24, Part 6, Division T-19. 

12. Uniform Building Code.' 

13. National Plumbing Code, ANSI A.40~8. 

14. National Bureau of Standards IIDesign and Evaluation Criteria 
for Energy Conservation in New Buildings", No. NBSIR 74-452 
latest edition. 

Where codes or standard specifications other than those listed in 
this paragraph are referred to in the different Divisions of these 
specifications, it is understood that they apply as fully as if 
cited here. 

Where differences exist between codes affecting this work, the code 
affording the greatest protection shall govern. 

I 
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DIVISION 2 - SITE WORK 

SECTION 2A - CLEARING 

A. Scope 

Accomplish all clearing and grubbing of existing topography as 
required to accommodate the new construction. 

B. Materials 

Clearing will be accomplished by power operated equipment of appro
priate type for the task required and by hand equipment for close 
work. 

SECTION 2B - DEMOLITION 

A. Scope 

Demolition work will include removal of pavement, curbs, walks, 
entry stairs, and metal end wall at the existing High Bay Building. 
Also included will be the cutting of new openings in the existing 
building wall to accommodate new circulation tie-in. 

B. Materials 

Demo 1 it i on wi 11 be accompli shed with power tools, as requ ired. New 
wall openings in existing construction will be cut with concrete 
power saws. 

SECTION 2C - EARTHWORK 

A. Scope 

1. Work includes all excavation, fill, and backfill, as well as 
site preparation. Work also encompasses slope grading and 
stabilization, drilling for reinforced concrete piles, trench
ing, neat excavations for footings and retaining walls, road
way preparation, backfilling of trenches, foundations and re
taining walls, and the placing of base materials for slabs on 
grade and roadways. 
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2. ASTM Standards will be applied for the testing and control of 
earthwork. 

3. Testing will be done by an independent laboratory selected by 
the Lawrence Berkeley Laboratory. 

4. Shoring and lagging will be the responsibility of the Sub
contractor. 

B. Materials 

1. Backfill in trenches to be paved and behind retaining walls 
will be previous fill. 

2. Base under slabs on grade and roadways will be Class 2 
aggregate base. 

3. All backfill will be a non~expan5ive material. On-site exca
vated materials meeting these requirements may be used. 

SECTION 2D - SITE DRAINAGE 

A. Scope 

Work includes interceptor trench drains, installation of perforated 
pipe subsurface drains, culvert, erosion control channels and ditches, 
storm water inlets and junction boxes, and storm water conduits. 

B. Materials 

1. Perforated pipe will be corrugated galvanized pipe which has 
been protected with a bituminous coating. 

2. Manholes, catch basins, and junction boxes will be precast 
heavy duty type; lids and grating will sustain highway loading 
wheel loads. 

3. Shallow culverts will be galvanized corrugated steel pipe with 
a bituminous coating. 

4. Storm water piping at depths greater than 4 ft will be rein
forced concrete pipe. 
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SECTION 2E - SITE MECHANICAL WORK 

A. Scope 

1. Furnish and install the following: 

a. New city water service for the Materials and Molecular 
Research Building. 

b. New natural gas service extended from the Laboratory 
service to the existing Laboratory and new addition. 

c. New rainwater leader outfall for the Materials and 
Molecular Research Building, including the connection to 
the existing storm sewer system. 

d. New sanitary sewer outfall for the Materials and Molecular 
Building, including the connection to the existing site 
sanitary sewer system and a sampling-holding tank system 
for monitoring. 

B. Materials 

1. Piping 

Piping materials will be as follows: 

Symbol Service 

CW City water 

L Rainwater 
leader 

SS Sanitary sewer 

G Natural gas 

Pressure, 
psig 

120 

atm 

atm 

1,5 and 
12 

Temper- Construction 
ature,OF 

60 Class 200 pipe, Class 
250 fittings. Mech
anical joints, clamped 
bends. 
Vitrified clay with 
bell and spigot com
pression joints. 
Extra heavy cast iron 
soil pipe 
Schedule 40 steel with 
butt welded fittings, 
PG&E wrapped. 
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SECTION 2F - SITE ELECTRICAL WORK 

A. Scope 

1. The existing electrical services to the facility are located 
in unimproved areas to be occupied by the new buildings. The 
required grading will necessitate relocation of these services. 
In order to maintain a continuity of electrical and communica
tion services, these relocations should be accomplished and/or 
temporary connections made before removal of the existing work. 

2. It is proposed to relocate the new services in the improved 
street areas to avoid any relocation that would be required by 
future expansion of the facility. 

3. A sectionalizing switch on the 12 KV service will be located 
adjacent to Electric Manhole No. 99 to isolate the service to 
Building 62 and to facilitate temporary and permanent connec
tions .. 

4. A new duct bank for power and communications will be run from 
Electric Manhole No. 99 easterly along Cyclotron Road parallel 
to existing ducts approximately 220 ft to a new Manhole No. 99A 
to be built over the existing campus 4160 volt standby service 
to the area at the intersection of the facility driveway and 
Cyclotron Road. The existing power ducts from Manhole No. 99A 
to Campus Electric Manhole No. 134 will be maintained. The 
existing communications ducts will be relocated into the com
munications section of Manhole No. 99A. Temporary communica
tions service from Manhole No. 99A to Manhole No. 134 will be 
provided. 

5. A new power communications duct bank will be run down the drive
way from Manhole No. 99A to a new Manhole, No. 104A, to be 
located near the entrance of Building 62. 

The required power and communications cables will then be in
stalled from Manhole No. 99 to Manhole No. 104A via Manhole 
No. 99A. From Manhole No. 104A overhead power and communica
tions cables will be run to Manhole No. 105 for temporary ser
vice to Building 62 during grading and the construction of the 
duct bank between Manhole Nos. 104A and 105. Ducts for the 
campus 4,160 volt service and associated communications will be 
included in the duct banks from Manhole No. 99A to Manhole No. 
104A and continue in the bank to Manhole No. 105,. but will by
pass Manhole No. 105 and continue to Pull Box Y. 
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6. After the completion of the above ducts, new cables will be 
pulled in and service to Building 62 and the campus 4,160 volt 
system established on a permanent basis. 

7. New indoor switchgear will be installed on the east side of 
the High Bay section of Building 62 to serve the High Bay area 
and to serve Building 73. 

8. A new duct bank will be installed from Manho1~ No. 104A to a 
new Manhole, No. 107A, and on to Manhole No. 107. Ducts will 
be run from Manhole No. 107A into the utility trench in 
Building 62 High Bay. 

9. Communications cables for Building 73 will be run from Manhole 
No. 104A to Manhole No. 107 via Manhole 107A, and connected to 
existing. 

10. New ducts for communications to the new Laboratory Building 
will be provided from Manhole No. 105. 

11. The feeder duct bank to Building 72 will be relocated to clear 
the new Laboratory and Office Building. A new pull box will 
be cut into the existing duct bank between existing Manhole 
No. 105 and Building 72, 20-ft north of the new building, and 
a new pull box will be installed near the northwest corner of 
the building. A new duct bank will be installed from existing 
Manhole No. 105 to existing pull box Y to the new manhole at 
the northwest corner of the building, and from this manhole 
to the new manhole cut into the existing duct bank. Conductors 
will be installed in the new duct bank and spliced to the feeder 
for Building 72 in Manhole No. 105 and the latter manhole. 
The existing duct bank crossing the new building site will 
be removed. 

B. Materials 

1. Manholes will be reinforced concrete either poured in place 
or precast. Covers will be suitable for traffic. 

2. Duct beams will be made up of transite ducts, Korduct or equal, 
encased in reinforced concrete. 

3. Primary conductors will be single conductor, 500 MCM ethylene 
propylene rubber, high voltage cable rated at 15,000 volts 
ungrounded, Anaconda Unishield or approved equal. 

4. Oil switch will be rated for 400 amperes, 15,000 volt with 
terminations suitable for the conductors used. The switch 
sha 11 be C & W type CRAL-M or equa 1. 
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SECTION 2G - ASPHALT PAVING 
" 

A. Scope 

1. Work includes all new paving and patch paving for roadways, 
pathways and access drives. 

2. Materials and paving methods will conform to the Standard 
Specifications of the State of California, Division of Highways. 

B. Materials 

1. Asphalt concrete surface will consist of a two(2) inch minimum 
layer of Type B aggregate, 85 - 100 percent penetration, steam 
refined asphalt. 

2. Penetration prime coat, asphalt paint binder, and seal coat will 
conform to the Standard Specifications. 

SECTION 2H - LANDSCAPING 

A. Scope 

Provide new landscaping as indicated on the drawings to include the 
following erosion control: 

1. Trees 

2. Ground Cover 

3. Accent Planting 

Automatic irrigation system will be provided where required. 

B. Materials 

All landscaping materials will be native to the area, and/or such 
that will adapt well to the locale. Materials, in general, will be 
evergreen, except for certain flowering varieties that are seasonal. 
All materials will be selected for low maintenance after initial 
establishment. 
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DIVISION 3 - CONCRETE 

SECTION 3A - CONCRETE WORK 

A. Scope 

1. Includes supply and placement of concrete for cast-in-place 
caisons, foundations, footings, slabs on grade, walls, sus
pended beams and slabs, and miscellaneous concrete structures, 
including membraned and concrete-topped roof at the new Lab
oratory Building within the sight screen. 

2. Preparation of mix designs. 

3. All concrete work and materials will conform to applicable 
ASTM and ACI Specifications. 

B. Materials 

1. Concrete will have the following minimum 28 day compressiv~ 
strengths: 

Foundations and Footings 
Slabs on Grade 
Beams and Girders 
Suspended Slabs 
Walls 
Prestressed Concrete (if re

quired for special struc
tural considerations) 

3,000 psi 
3,500 psi 
4,000 psi 
4,000 psi 
3,000 psi 
5,000 psi 

2. Reinforcing steel will be intermediate grade deformed bars. 

3. Prestressing steel will be 1/2 inch diameter, 270,000 pound 
yield, strand. 
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DIVISION 4 - MASONRY 

SECTION 4A - CONCRETE MASONRY WORK 

A. Scope 

Provide concrete masonry sight screen on roof of new Laboratory 
Building as indicated on the drawings. 

B. Ma teri a 1 s 

Color and type of masonry units will match sight screen construction 
on the roof of the existing building. 

DIVISION 5 - METALS 

. SECTION 5A-STRUCTURAL AND MISCELLANEOUS STEEL 

A. Scope 

1. Includes all structural and miscellaneous steel such as columns, 
beams, purl ins, girts, framing for equipment and supports, and 
metals cast in concrete. 

2. Shop drawings will be submitted for all fabricated steel. 

B. . Materi al s 

1. All steel will conform to ASTM A-36 

2. Field connections will be made with ASTM A~325 high strength 
bolts. 

3. Welds will be made by certified welders and will confrom to 
AWS Standards. 

SECTION 5B - METAL DECK AND SIDING 

A. Scope 

The extension to the High Bay will have a ribbed metal roof deck to 
match existing construction, and insulated metal siding. Laboratory 
building shall have metal floor deck. 
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B. Materials 

The ribbed metal deck will be Robertson Number 3-18 or approved 
equal for high bay. Laboratory building shall have Inland Steel, 
type 1-1/2 in. BR Hi-Bond, 20 GA metal deck or approved equal. 

SECTION 5C - METAL SIDING 

A. Scope 

The south wall of the High Bay extension shall be ribbed metal, 
insulated siding. 

DIVISION 6 - WOOD AND PLASTICS 

SECTION 6A - RO,UGH AND FINISH CARPENTRY 

A. Scope 

B. 

This section includes all rough and finish carpentry work for inte
rior nonbearing wood stud partitions, related fasteners and all 
other miscellaneous carpentry and mill work items. 

Materials 

Wood studs and miscellaneous wood framing will bear Underwriters 
Laboratories, Inc. FR-S Label indicating compliance with applicable 
regulations pertaining to use of noncombustible wood in building 
construction. 

Cabinet work exclusive of Laboratory furniture will conform to WIC 
Standards for "Custom Grade" construction with plastic laminate 
exterior surfaces. 
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DIVISION 7 - THERMAL AND MOISTURE PROTECTION 

SECTION 7A - ROOFING AND ROOF INSULATION 

A. Scope 

Furnish and install roofing and roof insulation at all roof areas 
with the exception of areas designated as "Sol ar Energy Research" 
and "Terrance", which shall be provided with roof insulation and 
waterproof walking deck construction. 

B . Ma teri a 1 s 

1. Roof i nsul ation: 

a. Laboratory Building roofing insulation will be light
weight, insulating concrete fill, sloped to drains and 
meeting prescribed IIU" value for the roof construction 
in accordance with applicable regulations . 

. b. High bay roof insulation will be rigid board insulation 
on metal roof deck. 

2. Roofing shall be 4-ply asphalt, 20-year bondable type with 
aggregate surface. Color of aggregate to match existing. 

SECTION 78 - FLASHING AND SHEET METAL 

A. Scope 

Flashing and sheet metal work will include all metal flashing, reg
lets, wall louvers, collars, and other miscellaneous items. 

B. Material s 

All flashing and sheet metal work will be fabricated from "Armco 
Zincgrip-Paintgripll copper-bearing sheet steel, or approved equal. 
Reglets will be plastic, precaulked. 
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SECTION 7C - CAULKING AND SEALANTS 

A. Scope 

All joints at exterior surfaces subject to water penetration will 
be caulked. 

B. Materials 

Sealants will be either polysulfide, butyl, or silicone, as appro
priate. Oil base compounds will not be permitted. 

SECTION 70 - EXTERIOR WALL THERMAL INSULATION 

A. Scope 

Furnish and install exterior wall insulation for full height of wall 
at the exterior wall furring system (metal studs). 

B. Materi al s 

Insulation will be 3-1/2 inch glass fiber batt insulation meeting 
prescribed "U" value for the exterior wall construction in accord
ance with applicable regulations. 

SECTION 7E - WATERPROOF DECKS AND WATERPROOFING 

A. Scope 

Furnish and install waterproof walking deck membrane at areas de
signated on the drawings as "Sol ar Energy Research" and "Terrace." 
Furnish and install waterproof membrane at walls of rooms below 
grade. 

B. Material s 

1. Waterproof walking decks will be built-up, continuous asphalt 
membrane applied over lightweight insulating concrete fill, all 
sloped to surface (and subsurface) drains. Walking surface will 
be concrete, provided under Division 3 - Concrete. 
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·2. Below grade wall waterproofing membrane will be asphalt, gun 
applied, with glass fiber mat reinforcing. 

DIVISION 8 - DOORS AND WINDOWS 

SECTION 8A - HOLLOW METAL DOORS AND HOLLOW METAL FRAMES 

A. Scope 

Furnish and install hollow metal door frames at all door openings 
and hollow metal doors at all exterior locations and at rated in
terior openings, such as at stair enclosures and mechanical spaces. 
Furnish and install hollow metal trim at exterior windows to match 
existing detailing. 

B. Materials 

1. Door frames will be fully welded construction, 16 gauge steel. 

2. Hollow metal doors will be flush seamless construction with 
incombustible core, 18 gauge steel. 

3. Hollow metal window trim will be 18 gauge steel. 

4. All hollow metal work will be job-delivered with a baked-on 
shop primer. 

SECTION 8B - WOOD DOORS 

A. Scope 

Wood doors will be provided at all interior openings except at cer
tain locations where metal doors are required at fire rated openings. 

B. Materials 

All interior wood doors will be flush face solid core, select white 
birch, conforming to Commercial Standard CS-171, Grade 1. 
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SECTION 8C - ALUMINUM WINDOWS, DOORS, AND ENTRANCES 

A. Scope 

Furnish and install aluminum windows, window wall construction, and 
new aluminum entrances. 

B. Materials 

1. Windows in the new Laboratory Building and High Bay Addition 
will be aluminum, and will match exactly the existing window 
design. 

2. New window wall construction will be fabricated from stock 
aluminum rectangular extrusions, flush glazed. 

3. New aluminum entrances will be fabricated from aluminum extru
sions, narrow line design. 

SECTION 80 - GLAZING 

A. Scope 

Furnish and install glass at all new windows, window wall construc
tion, and aluminum entrances. Furnish and install glass at door 
lights and interior view windows. 

B. Materials 

1. Glass at exterior windows and window wall construction will be 
IIB" quality, 7/32-inch thick. 

2. Lights at interior doors, entrance doors, and view windows will 
be 1/4-inch thick, tempered. 

3. Lights at hollow metal doors will be 1/4-inch thick, polished 
wire glass with welded diamond mesh. 
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SECTION 8E - SPECIAL DOORS 

A. Scope 

Metal roll-up doors will be provided where indicated on the drawings. 

B. Materials 

Doors will be electrically operated with safety toe piece, flat 
faced slats. Door assembly will be factory shop primed. 

SECTION 8F - HARDWARE 

A. Scope 

Finish hardware will be provided at all new door openings. 

B. Materials 

1. Locksets and latchers will match existing construction and will 
be Schlage Type C, Saturn design, dull chrome (US 260) finish. 

2. Great grand master key all cylinders to existing system. 

3. Closers, kickplates, butts, stops, and all other miscellaneous 
hardware will match existing design and quality. 

DIVISION 9 - FINISHES 

SECTION 9A - GYPSUM DRYWALL 

A. Scope 

1. Provide gypsum drywall finish surfaces at all interior non
bearing partitions, and exterior wall furring. 
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2. Provide 3-1/2 inch metal studs at all exterior walls (for 3-1/2 
inch batt insulation), and metal furring channels at interior 
concrete walls where indicated on the drawings. 

3. Provide suspended gypsum board ceilings in toilets and other 
designated areas. 

B. Materials 

1. Wall and ceiling gypsum board will be 5/8 inch thick. 

2. Metal studs will be 3-1/2 inch, 25 gauge, galvanized. 

3. Suspended ceiling system will be comprised of wire hangers, 
runner channels and furring channels with seismic bracing 
system per applicable standards. 

SECTION 9B - RESILIENT FLOORING 

A. Scope 

Furnish and install resilient flooring and top-set resilient base 
at all room spaces except toilets, carpeted areas and mechanical 
areas. 

B. Materials 

1. Resilient flooring will be 12 inch by 12 inch vinyl asbestos, 
1/8 inch thick. 

2. Base will be vinyl or rubber, 4 inch high, coved, with pre
formed exterior corners. 

SECTION 9C - CERAMIC TILE 

A. . Scope 

Ceramic tile floors and wainscots will be provided in all toilet 
rooms. Mortar set method at floor tile, and inorganic adhesive 
setting method at wall tile. 
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B. Materials 

Wall tile will be matt glazed 4-1/4 inch by 6 inch. Floor tile will 
be unglazed vitreous porcelain mosaic, one inch by one inch. 

SECTION 9D - ACOUSTIC TREATMENT 

A. Scope 

Furnish and install suspended acoustical ceiling system in all lab
oratory and office spaces. Provide acoustical sound attenuation 
blanket in partition cavities of all toilet room partitions, office 
to laboratory separating partitions, mechanical and compressor room 
partitions, and other locations where sound attenuation is required. 

Gypsum wall board will be installed on resilient sound attenuating 
channels over metal ceiling suspension system at mechanical equip
ment and compressor rooms, with a vinyl-faced sound attenuation 
blanket attached thereto. 

B.Materials 

1. Suspended acoustical ceiling system will be comprised of two 
foot by four foot lay-in washable face acoustical board in an 
inverted, factory finished metal tee-grid. Space above ceiling 
will be completely accessible. Seismic bracing system will be 
provided per applicable standards. 

2. Acoustical sound deadening material will be three inches thick 
at walls, 2-inch thick at mechanical room ceiling. 

SECTION 9E - PAINTING 

A. Scope 

Provide finish painting at all exposed nonfactory finished surfaces, 
interior and exterior, as follows: 

1. Woodwork 

2. Metals 

3. Sheet Metal 
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4. Concrete Surfaces (Sealer at Exterior Concrete) 

5. Cypsum Board 

6. Exposed Piping and Duct Work 

B. Materials 

All paint materials will be of one manufacturer, with the exception 
of certain specialty items that may be required. Paints will be de
livered to the site in manufacturer's unopened containers, and no 
thinning will be allowed unless specifically authorized by the manu
facturer. 

C. Execution 

All paint work shall be three~coat except a four-coat stain and lac
quer system will be used at wood doors, and exterior concrete sealer 
will be a two-coat system. 

SECTION 9F - FIREPROOFING 

A. Scope 

Furnish all materials, labor, equipment and supervision to install 
steel spray fireproofing. 

B. Materials 

Steel spray fireproofing materials will be a mill mix, cementitious
only compound, bearing proper U.L. Inc. label. 

C. Application 

Application shall be to structural steel which is not encased in con
crete, and the underside of steel floor and roof decking: Thicknesses 
for a minimum rating of 2 hour fire resistance shall be provided in 
accordance with applicable codes and regulations. Material shall be 
sprayed to surfaces which are clean of dust, grease, and oil base 
paint. Ducts, piping, conduit and other equipment which could cause 
interference with uniform application are to be positioned after fire
proofing spray application. 
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SECTION9G - LATHING AND PLASTERING 

A~ Scope 

Furnish and install metal plaster studding, ceiling suspension sys
tem, metal lath, and cement plaster at balcony soffits and window 
spandrels. 

B. Materials 

1. Window spandrels: 

a. 18 gauge metal studs with paper backed metal lath. 

b. Scratch, brown and finish coat of cement plaster, with 
finish coat IMarb1ecrete," color of aggregate to match 
existing building. Total thickness, 1 inch. 

2. Cement plaster soffits: 

a. Metal furring suspension system with expanded metal lath. 

b. Scratch, brown and finish coats of cement plaster. 
Total thickness, 1 inch. 

DIVISION 10 - SPECIALTIES 

SECTION lOA - METAL TOILET COMPARTMENTS 

A. Scope 

Furnish and install metal toilet compartments, urinal screens and 
sight screens as indicated on the drawings. 

B. Materials 

Toilet compartments will be floor supported type, baked enamel finish. 
Urinal and sight screens will be wall hung type, finish and construc
tion to match the toilet compartments. 
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SECTION lOB - TOILET ROOM ACCESSORIES 

A. Scope 

In each toilet room provide mirror and shelf units, toilet paper 
dispensers, seat cover dispensers, and combination paper towel 
dispenser/disposal units. 

B. Materials 

All accessories will be stainless steel. Paper towel dispenser/ 
disposal unit will be wall-mounted, and semi-recessed type. 

SECTION 10C - FIRE EXTINGUISHER CABINETS 

A. Scope 

Furnish and install wall-mounted fire extinguisher cabinets in loca
tions as required by Code and Lawrence Berkeley Laboratory. 

B. Materials 

Cabinets will be of size and type as required by Lawrence Berkeley 
Laboratory. 

SECTION 100 - COMPUTER ACCESS FLOOR 

A. Scope 

Furnish and install access floor for the Computer Terminal Room, 
complete with removable floor panels, floor support system, carpet
ing, and electrical grounding system. 

B. Materials 

1. Access floor panels will be 24 inch square, capable of support
ing a 250 lb per square foot uniformly distributed live load, 
and a concentrated 1000 lb load on one square inch at any panel 
point. Fire rating of panel will be Class A. 
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2. Pedestal support system will be capable of supporting 1000 lb 
per pedestal vertical load, and with panel system installed, 
a 200 lb lateral load per pedestal (applied at top) without 
deformation. 

3. Stringer grid system will support the previously described 
panel loadings plus a minimum lateral load of 1000 lb at any 
one grid intersection without transferring forces to building 
structure outside the grid. 

4. Panel covering shall be nylon filament carpet, 24 oz per square 
yard weight, with metal fibers for control of static electricity. 

5. Electrical grounding shall be continuous throughout panels, 
stringers and pedestal supports. Grounding of the floor system 
to the building ground will be accomplished by the installer of 
the access floor system. 

DIVISION 11 - EQUIPMENT 

SECTION 11A - LABORATORY FURNITURE 

A. Scope 

Manufacture, deliver, assemble and install all Laboratory furniture, 
including work tops and reagent shelves, base cabinets, work benches, 
storage cabinets and fume hoods. 

B. Materials 

Laboratory furniture will be modular, plastic laminate clad as manu
factured by Hamilton Manufacturing Company, Laboratory Furniture 
Company, Permalab Equipment Corporation or other approved fabricator. 
Stainless steel tops will be provided where required. 
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DIVISION 12 - FURNISHINGS 

SECTION 12A - FURNITURE AND CARPETING 

A. Scope 

Provide commercial grade specialty furniture items to include 
Reception Area seating, related tables and stack seating for the 
Conference Room. Provide commercial grade carpeting in same 
areas. 

B. Materials 

Furniture and carpeting will be design coordinated for color and 
and texture to properly define the special areas discussed abo~e. 

DIVISION 13 - SPECIAL CONSTRUCTION 

None 

DIVISION 14 - CONVEYING SYSTEMS 

SECTION 14A - ELEVATOR 

. A. Scope 

Furnish and install combination freight and passenger elevator in 
new Laboratory Building, with single automatic push button oper
ation. 

B. Materials 

1. Car platform will be 7 ft wide and 8 ft 4-inch deep, resulting 
in an effective usable area of 6 ft 8-inch wide by 7 ft 7-inch 
deep. 
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2. Maximum capacity will be 5,000 pounds and minimum "Up" speed 
shall be 80 feet per minute. 

3. Car entrance will be 4 ft 6-inch by 7 ft clear with two-speed 
horizontal sliding doors. 

4. Car ceiling panels will be readily removable to accommodate 
transport of excessively long test specimens. 

5. Elevator operation will be hydraulic. 

SECTION 14B - HOISTS AND CRANES 

A·. Scope 

Extend existing ten ton overhead crane assembly in new High Bay 
Addition. Furnish and install new half ton traveling crane assembly 
in the Machine Shop. 

B. Materials 

New crane assemblies will meet all NEMA classification requirements, 
and applicable regulations of the Electric Overhead Crane Institute 
and the California Industrual Safety Regulations. 

DIVISION 15A - MECHANICAL 

SECTION 15 A - PLUMBING 

A. Scope 

1. Furnish and install the following: 

a. New building acid waste system. 

b. New building plumbing system, including plumbing fixtures, 
hot and cold water system. 

c. Extension of the low conductivity water system in the 
existing Laboratory building. 

d. New industrial hot and cold water system. 
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e. New compressed air system, and supplementing system in 
the existing Laboratory building. 

f. New building natural gas system and extension of same 
to new High Bay Addition. 

g. Extension of demineralized water system from existing to 
new Laboratory building. 

h. Extension of existing services to the new High Bay Addition. 

B . Material s 

1. Piping 

Piping materials will be as follows: 

Symbols 

CW, 

HW, 
ICW, 
IHW, 
LCWS&R 

CA 

G 

L, 

SS 

AW 

DES 
DER 

Service 

City Water, 

Domestic Hot water, 
Industrial Cold 
and Hot Water, 
Low Conductivity 
Supply and Return 
Compressed Air 

Natural Gas 

Rainwater Leader, 

Sanitary Sewer 

Acid Waste 

Demineralized 
Water Supply and 
Return 

Pressure Temper- Construction 
psig ature,O F 

80 60-140 Type L copper 

100 60 

7-inch Water -
Column 
5 

atm 

atm 

55 

with 95-5 solder 
fittings. 

Type L copper 
with 95-5 solder 
fittings. 
Schedu 1 e 40 s tee 1 
with butt welded 
or socket welded 
fittings. 
Schedule 40 gal
vanized steel 
with CI fittings 
C.!. Soil pipe, 
extra heavy 
Polypropylene 
drainage pipe with 
"Fusal" joints and 
metal spool through 
floors. 
Schedule 80 PVC 
with socket weld 
fittings. 
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2. Valves 

Valves will be threaded or flanged, all bronze or bronze
trimmed iron disc or butterfly type as manufactured by Nibco, 
Kennedy or equal. Natural gas valves will be lubricated plug 
type. Demineralized water valves will be Hills McCanna or 
Cabot, PVC ball valves with teflon seats. Pressure reducing 
valves will be C. M. Bailey Model 30 or equal. Backflow pre
venters will be Watts or Beeko reduced pressure type. 

3. Water Heaters 

The water heaters will be vertical storage type, cement lined, 
ASME code stamped with copper "U" type heat exchangers. 

4. Pumps 

Circulating pumps will be all bronze in-line type with built-
in thermostat, Thrush tupe BW or equal. LCW booster pumps will 
be Pacific Pumping Company or approved equal, Type L, end suc
tion, centrifugals. The pu~ps will have flexibly coupled motors 
mounted on the pump base. The pumps shall be resiliently 
mounted. 

5. Air Compressors 

The air compressors will be Ingersoll-Rand or DeVilbiss tank 
mounted type, with ASME code stamped tanks, pressure reliev 
valves, and water cooled integral aftercoolers. The compres
sors will be supplied with drain traps. 

6. Refrigerated Air Dryer 

The refrigerated air dryer will be an Ingersoll-Rand or equal 
air-cooled refrigerated type capable of cooling twice the air 
compressor capacity of air to 35°F at 100 psig. All components 
will be rated for 100 psig. 

SECTION 15B - HEATING, VENTILATING AND AIR CONDITIONING 

A. Scope 

1. Furnish and install the following: 

a. Exhaust system 

b. Central supply air system 
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c. Central hot water heating system 

d. Extension of chilled water system from existing laboratory 
to new laboratory building 

e. Replacement of chilled water pumps in the existing labora
tory building. 

f. Extension of the existing High Bay ventilating system to 
new High Bay addition. 

B. Materi al s 

1. Main supply fans wi 11 be Joy Seri es 1000 or approved equal vane 
axial fans, two each for the supply air system. The fans will 
be supplied with inlet bell, explosion proof motor, outlet cone, 
and adjustable pitch blades. They shall be mounted on spring
type vibration isolators with one-inch minimum deflection and 
lateral restraints. 

2. Cooling and heating coils shall be copper tube copper fin type, 
minimum six rows, maximum eight fins per inch, sized for 500 
fpm face velocity. The coils will be circuited for turbulent 
flow and provided with drain pans fabricated according to the 
SMACNA Manual. 

3. Air filters will be high capacity extended media type, Cambridge 
Hi-Flo or approved equal with maximum face velocity of 250 fpm 
and minimum media of 60 square feet net area per 1,000 cfm. The 
filters shall be 93 to 97 percent efficient when tested accord
ing to the ASHRAE method. The filters shall be NFPA Class II. 

4. All duct work and built-up fan and coil plenums will be galvan
ized steel, fabricated according to the low velocity section of 

;" .... , ',. the SMACNA Manual. It will be insulated and sound lined where 
::.; . '-. necessary. The fan and coil plenums will be lined with minimum 

one inch thick six pound per cubic foot density, rigid fiberglass 
board, with air side coating, Fiberglass type 705 or equal. 

All laboratory exhaust system ducting will be flanged at 4 ft 
O-inch maximum centers and epoxy coated inside for corrosion 
resistance. Factory fabri cated fi bergl ass ducti ng wi 11 be 
considered for the supply air system. 

5. Heating water boilers will be Bryan, type L or CL water tube 
forced draft burners suitable for conversion to oil. 



6-28 

6. Expansion tanks shall be American Tube and Controls Extrol or 
approved equal diaphragm type with accompanying air eliminator 
and makeup water inlet fittings. The expansion tank pressure 
will be 12 psig higher than the highest water column in the 
pipe lines above the boilers. 

7. Pumps shall be Pacific Pumping Company or approved equal type 
L end suction centrifugals or type KP split case centrifugals. 
The pumps will have flexibly coupled motors mounted on the 
pump base. The pumps will be resiliently mounted. 

8. Heating hot water and chilled water piping will be Schedule 40 
steel pipe with butt welded steel fittings or 125 pound flanged 
fittings for pipes 2-1/2 inch and larger. Use 125 pound cast 
iron screwed fittings for smaller pipes. All piping will be 
resiliently mounted in the Mechanical Room and resiliently iso
lated from rotating machinery with flexible connectors. Piping 
will be insulated with one inch minimum thickness glass fiber 
insulation with fire retardant jacket and molded glass fiber 
pipe fitting insulation, except chilled wate piping which will 
be cellular glass one inch thick. All connections to machinery 
will be made with unions or flanges for ease of disconnection. 

9. Valves will be threaded according to the fittings above, 125 
pound standard, all bronze disc type, lug style butterfly type, 
or stainless steel ball type, Nibco, Kennedy, Dezurik, Wooster 
or equal. Check valves will be swing type, all bronze screwed 
or bronze trimmed, flanged Nibco or approved equal. All heating 
and cooling coils shall have Dezurik or approved equal Series 
100 eccentri c bal and ng va 1 ves wi th memory stops. 

10. Control valves will be 125 pound standard screwed or flanged 
with equal percentage characterized ports for heating water and 
1 inear characterized ports for chilled or energy recovery water. 
All valves will be provided with pressure taps on all sides for 
balancing flows. 

11. Exhaust fans will be American Standard or approved equal, Series 
106 industrial exhaust fans with corrosion resistant epoxy coat
ing on all parts in the air stream. The fans will be supplied 
with motor housing, bolt guard and vibration mounts. 
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SECTION 15C - AUTOMATIC FIRE SPRINKLERS 

A. Scope 

B. 

1. All spaces of new building will have fire sprinklers. 

2. Water service for fire sprinklers including connection to the 
existing site water main. 

3. Design of the entire system including submission to fire 
protection authorities. 

Materials 

1. Piping 

Below Grade Class 200 cast iron pipe with mechanical 
joints and clamped fittings. 

Above Grade Schedule 40 steel with 150 pound banded 
malleable iron threaded fittings. 

2. Valves Underwriters' Laboratories listed OS&Y type, 
bronze fitted, cast iron. 

3. Sprinkler Heads Pendant type in ceiling or where plplng is 
exposed, flush type in areas with ceilings. 

4. Sprinkler Riser Underwriters' Laboratories listed flow and 
control devices. 
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DIVISION 16 - ELECTRICAL 

A. Scope 

1. High Bay Building 

a. In existing High Bay Building, install a new main distribution 
switchboard rated at 3,000 amperes, 480Y/277 volts, 3-phase, 
4-wire. Panel board will be served from existing switchgear 
No. 66A. 

b. Reconnect existing High Bay Building feeders to new main 
distribution switchboard as follows: 

(1) Panel 66A2A 
(2) Panel 66A8A 
(3) Building 73 feeder 

c. Enlarge and extend existing feeder from existing switchgear 66A 
to new main distribution switchboard in the High Bay Building. 
This will serve as the normal power source to new main panel. 

rl. In new High Bay Building extension, install the following new 
panel boards: 

(1) Two 400-amperes, 480-vo lt, 3-phase, 3-wi re power panels, 
one on each side of the building, 

(2) One 480Y/277 volt, 3-phase, 4-wire, lighting panel. 

(3) Two 208Y/277 volt, 3-phase, 4-wire receptab1e and 
research power panel boards served by two 45 KVA 
480-208Y/120 volt dry type transformers. Power for 
the transformers will be supplied by the 480 volt 
power panel boards. 

(4) Install a 45 KVA 480-280Y/120 volt, 3-phase, 4-wire 
step-down transformer and panel boards as required to 
provide for emergency lighting and low voltage power. 

e. Install 120 volts, 208 volt, and 480 volt power outlets as 
required. 

f. Extend telephone system. 
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g. Extend paging system. 

h. Extend fire alarm system. 

i. Install system grounding and equipment grounding 
conductors. 

2. Laboratory and Office Building 

a. Modify existing Switchgear No. 66A and add a new section 
to provide circuit breakers for feeders to the new 
Laboratory Building. 

b. Install laboratory power distribution system as follows: 

(1) Install two main 480 volt power panels on second 
floor, one at each end of the servi ce .corri dor . 

(2) Install two 112.5 KVA 480 - 208Y/120 volt, 3 phase, 
4 wire step down transformers on each floor. 

(3) Install a 208Y/120 volt, 3 phase, 4 wire 400 ampere 
distribution panel for each of these transformers. 

(4) Instan 208Y/120 volt, 2 phase, 4 wire 100 ampere 
panel boards and feeders in each laboratory and where 
required to probide 208Y/120 volt power for general 
building use. 

c. Install lighting panels at 277/480 volts on each floor. 
These panels will be tapped to a main lighting riser. 

d. Install 480 volt, 3 phase, 4 wire 400 ampere. Machine 
Shop panel board and feeder. 

e. Install a 480 volt, 3 phase motor control center and feeder 
for building mechanical equipment. 

f. Install emergency power system as follows: 

(1) Install 100 KW 277Y/480 volt, 3 phase, 4 wire diesel
generator complete with automatic transfer switch. 

(2) Install 277Y/480 volt, 3 phase, 4 wire emergency 
power distribution panel. 

(3) Install 480 volt, 3 phase emergency motor control 
center for hood exhaust fans. 
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g. Install 120 volt, 208 volt, and 480 volt power outlets 
as required for laboratory and general use. 

h. Install lighting system complete with all fixtures, switches 
and necessary auxiliary apparatus. 

i. Install all motor branch circuits complete with motor 
connections and control devices as required. 

j. Install a system of underfloor ducts in the machine shop 
for power distribution to machine tools. 

k. Install power feeder and disconnect switch for elevator 
equipment. 

1. Install a system of raceways and outlets for telephone 
equipment. 

m. Install raceways and outlets for paging system. 

n. Extend e~isting fire alarm system into the new Laboratory 
Building and connect up sprinkler system flow switches. 
Install manual fire alarm stations as required. 

o. Install system and equipment grounding. 

B. Materials 

1. Main Distribution Switchboard - High Bay Building 

The main distribution switchboard will be equipped with circuit 
breakers and current-limiting fuses to limit the fault current. 
Each feeder breaker will be equipped with a ground fault relay 
with a restraint circuit to the ground fault relay at the main 
circuit breaker. 

2. Panel boards 

Panel boards will be installed where required and shall be flush 
or surface mounted as required by building construction. Trim 
shall be of the door/indoor type. Panels will be equipped with 
equipment grounding blocks. 
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a. Panel boards for 277/480 volt, three phase, four wire and 
480 volt, three phase, three wire shall be Westinghouse 
Type COP, or approved equal. Circuit breakers shall have 
a minimum interrupting rating of 22,000 amperes RMS. 

b. Lighting panel boards will be 277/480 volt, three phase, 
four wire, Westinghouse Type WEHB, or equal. Circuit 
breakers shall have a minimum interrupting rating of 
14,000 amperes RMS. Main breakers will be current limit
ing type Westinghouse Tri-Pak, or equal. 

c. The 208Y/120 volt, three phase, four wire panel boards for 
receptacles and miscellaneous equipment shall be Westing
house Type WEB, or approved equal. 

3. Motor Control Centers 

Motor control centers will be installed where required for 
building mechanical equipment. The motor control centers will 
be made up of vertical sections having plug-in combination 
motor circuit protectors with current limiters as required for 
the equipment. Control voltage will be 120 volts with control 
transformer in each plug-in unit. A ground bus, full length 
of the motor control center, will be provided. The motor con
trol centers will be Gen~ral Electric 7700 line, or approved 
equal. 

4. Lighting Fixtures 

a. High Bay Building 

Industrial fluorescent fixtures with 1500 -rnA ~ower Groove 
lamps to match existing building lighting. 

b. Laboratory Building 

(1) Offices: 2 x 4 ft. lay-in fluorescent troffers, return 
air type, with acrylic prismatic lenses. 

(2) Laboratories: 2 x 4 ft. lay-in fluorescent troffers 
with acrylic prismatic lenses. 

(3) Conference Room: Same type as offices equipped with 
dimming controls. 

(4) Service Corridors: Industrial two lamp fluorescent 
fixtures with baked enamel finish. 
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5. Receptacles 

Receptacles at 120 volt, single phase and 208 volt, three phase 
will be provided as required for building services, research 
equipment and for convenience outlets. 

a. Duplex receptacles will be rated 20 ampere, 125 volt, three 
wire Hubbell No. 5362, or approved equal. 

b. Three phase receptacles shall be rate 20 amperes, 120/208 
volt, three phase wye, four pole, five wire, Hubbell 
Twistlock No. 2510, or approved equal. 

6. Conductors 

All conductors will be copper as follows: 

a. Conductors No. 10 AWG and smaller will be solid; No.8 AWG 
and larger will be stranded. 

b. Conductors No.6 AWG and smaller will be Type THWN or THHN; 
No.4 AWG and larger will be Type THWN or THHN. 

c. Control conductors will be Type TWM, stranded copper. 

7. Conduits 

Conduits will be galvanized or sherardized steel. 

C. Execution 

1. Conduit Installation 

a. Conduits will be installed concealed where possible. 
Outlet boxes in laboratories, offices, corridors and other 
finished areas will be installed flush. In service corri
dors, shops, equipment rooms, etc., boxes may be surface 
mounted. 

b. All wiring will be installed in conduit. Electrical metal
lic tubing, two inch and smaller, will be used in all con
cealed work. Complete runs of exposed conduit, two inch 
and smaller, in protected areas, more than five feet above 
the floor may be electrical metallic tubing. 
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2. Grounding 

a. High Bay Building 

The existing building grounding system will be copper ground 
loop extended around the Building Additjon. The new Main 
Switchgear will be grounded to this system. 

b. Laboratory Building 

Main ground shall be a 3/8-inch galvanized strand, minimum 
25-feet long, within two inches of bottom of building 
foundations. This conductor will be center-tapped and 
brought out of foundation to connect to the building and 
service grounding system. 

c. System and equipment grounding 
, 

(1) Connections will be made to the above grounding system 
for grounding the neutrals of the various 480Y/277 volt 
and 208Y/120 volt transformers. 

(2) The equipment ground block in each panel will be 
connected to the ground system. 

(3) Each feeder and branch circuit will have a bare copper 
equipment grounding conductor in the same raceway as the 
c ircu it power conductors. The ground ing conductor wi 11 
be electrically and mechanically connected to the panel
board equipment grounding block. 

3. Fire alarm system 

a. High Bay Building 

The existing system of heat detectors and manual pull boxes 
will be extended into the Building Addition. 

b. Laboratory Building 

(1) The building will be protected by a sprinkler system. 
Flow switches will be provided under the Mechanical 
Division. These switches will be connected into the 
LBL fire alarm system with transmitters to properly 
indicate location. 

(2) Manual fire alarm stations, as required, will be 
provided. 
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4. Telephone system 

Telephone terminal closets will be provided on each floor. Con-
d~its sized to suit the system needs will be run from the termi
nal closets to telephone outlets in the offices, laboratories 
and elsewhere as required. The outlets will consist of a flush 
4-11/16 in. square box with double device plaster ring and double 
device plate with cable hole. 

5. Mechanical equipment connections 

a. Necessary power and control wlrlng, starters, contactors, 
relays, push buttons and switches will be installed and 
connected for the mechanical equipment furnished under 
Mechanical Section. 

b.The required power wiring, disconnect switches and crane 
runway conductors will be provided for all cranes. 

6. Equipment identification 

Each panel board, motor control switch, starter, wlrlng device, 
etc., will be identified by circuit number with an engraved 
nameplate. Transformers will be identified by number, KVA and 
voltage ratings and primary circuit number. 

D.Quality Assurance· 

The installation will comply with the requirements of the State of 
California Administrative Code, Title 8, Subchapter 5, Electrical 
Safety Orders, California Occupational Safety Health Act, applicable 
City and County rules and regulations, and the National Electrical 
Code, latest edition. 
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SECTION VI I 

ENERGY CONSERVATION REPORT 

The purpose of this study is to comply with ASHRAE 90-75, "Design and 
Evaluation Criteria for Energy Conservation in New Buildings," and ERDA 
Appendix 6301, "Energy Conservation Design Criteria," to explore various 
energy saving methods and implement these methods in the conceptual design 
modification. The following outlines these conditions. 

A. MECHANICAL SYSTEMS 

1. Heating, Ventilating and Air Conditioning 

The systems analyzed for the Addition to Building "62 utilize the 
ample capacity of existing water chilling equipment and cooling 
towers to handle the new HVAC load. 

Two groups of systems have been analyzed based upon different 
approaches. The services of the Trane Company were used to 
model the building addition on the Trace Computer Program. 

The first group consists of the two systems shown in Table I. 
Each represents a practical, conventional approach to maintaining 
constant air volume through the laboratories (and hoods) to ensure 
safe exhaust of hazardous fumes. Each supplies 100% air condition
ing to the building. 

The most energy-efficient of the two, System B, is the most 
expensive, but it provides for either heating or cooling through 
coils in each zone, obviating the necessity to cool air to the 
lowest temperature required by a given zone and then to reheat 
it to a higher temperature for other zones. System B is the basis 
for the HVAC cost estimate and is described in Section VI, 
Division 15, Section 150, in the Outline Spe~ifica~ions of this 
report. 

The second group of systems analyzed for this project represent 
approaches which we expect wi 11 result in 1 ess energy use and 1 ess 
first cost. These systems are based upon less predictable data 
with respect to the safe exhaust of hazardous fumes, with respect 
to the quantity of air conditioning required at start up and 
consequently as a basis for cost. The incentive for investigation 
of this second group of systems came as a result of the rather 
high energy use, 395.590 Btu/S.F./yr, predicted by the computer 
run for System B, Table I. 



System 

A 

B 

TABLE I 
HEATING, VENTILATING, AND AIR CONDITIONING SYSTEM TYPES AND COMPONENTS 

Ai~ Heating, and 
cooling system 

Constant volume 
tennina1 reheat 

Constant volume 
terminal heating 
and cooling 

Cooling Plant 

Existing 
centrifugal 
chiller 

Existing 
centrifugal 
chi 11 er 

Energy Consumed 
Heating Plant Total Cost/SF Btu/SF/yr 

New oil-fired $13.96 529,044 
boilers 

New oil-fired $15.37 395,590 
boi 1 ers 

" 

""'-J 
I 

N 



TABLE II 
HEATING, VENTILATING, AND AIR CONDITIONING ENERGY USE AND COST ANALYSIS 

Energy Consumed Total Present Ranking annual worth Electric Oi 1 Water System owning and owning and Lowest Lowest owning 
KW-hour Therms 1000 gal first operating operating energy and operating 

System per year per year per year cost cost cost use cost 

A 3,058,180 205,697 2,659 $818,196 $967,981 $8,786,397 2 2 

B 2,553,971 144,688 551 900,836 760,377 6,901,965 1 

-..J 
I 

W 
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The results of the energy use analyses of systems in group B 
were not available when this report went to print, but will be 
presented as supplemental data in time for Field Review by ERDA 
Headquarters. Group II alternatives are described as follows: 

a. Terminal Heating and Cooling 

-(1) Air conditioning for 50% of laboratories, none 
for offices. 

(2) Same as (1) with heat recovery added. 

b. Variable Air Volume 

(1) Air conditioning for 50% of laboratories, none 
for offices. Diversity factor of 50% applied to 
operation of hoods. 

(2) Same as (1) with heat recovery added. 

B. IMPLEMENTED ENERGY SAVING METHODS 

Other energy saving methods used and included in the conceptual design 
are as follows: 

1. Heat gain and loss minimized by use of building materials with 
low heat transfer coefficients (Roof U = 0.084, Wall U = 0.110). 

2. Return office portion ventilation air through the lighting fixtures, 
which reduces the heat load within the space, resulting in a 
reduction of fan capacity and motor horsepower requirements. 

C. ADDITIONAL ENERGY CONSERVATION CONSIDERATIONS 

Energy saving methods which are worthy of consideration, but are 
dependent on the type of heating, ventilating and air conditioning 
system equipment, are as follows: 

1. Use of condenser water to heat water or outdoor air. 

2. Use of an air-cooled condenser to heat incoming outdoor air. 
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3. Use of refrigerant hot gas to heat water or incoming outdoor 
air. 

4. Use of solar energy to produce hot water for heating or 
domestic use, which is addressed separately under Section X. 
Hood air flow control to reduce amount of conditioned air 
exhausted by hoods. This could include one or more of the 
following: 

a. Variable air volume control 
b. Auxiliary outside air to hoods 
c. Exhaust heat recovery 

NOTE: This section will be supplemented with additional material 
as soon as it is available. New computer runs are being made 
that have included alternate methods of energy conservation. 
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SECTION VII I 

SOLAR ENERGY ANALYSIS 

The feasibility of using solar energy for space and service water heating 
for MMRL was analyzed using the recent draft of the ERDA Solar Design 
Manual. 

A. SOLAR SPACE AND SERVICE WATER SYSTEf~ 

For a combination space and service water solar heating system assuming 
fuel oil prices of $.35/gal ($2.40/10 6 Btu), a 25 year life, 10% ; 
discount and 8% energy escalation rates, the simplified feasibility 
evaluation (Table 4-8) shows an allowable solar system cost of $16--
per square foot of collector ($16/SFc) to be cost effective in 25 years. 
This method assumes that 100% of the annual collected energy can be 
used, which is normally not the case for space heating systems in summer. 
Therefore, the actual allowable system cost would be less than $16/SFc' 
Since it is not currently feasible to construct a solar system of this 
type for these allowable costs no further analysis of a solar space 
heating system was undertaken. 

B. SOLAR SERVICE WATER SYSTEM 

As opposed to a solar space heating system, a service water-only system. 
has a higher efficiency, the costs are often lower, and close to 100% 
of the annual collected energy could be utilized. This makes solar 
service water heating more practical. The simplified evaluation shows 
an allowable system cost of $20/SFc which is close enough to current 
costs to warrant further analysis. 

The following curves were calculated using the optimization analysis in 
the ERDA Solar Design Manual. These curves indicate that for system 
costs between $25-35/SFc a collector area between 150 and 200 SF may be 
cost effective in 25 years. - . 

Because this preliminary analysis indicates that a solar service wale" 
system may be feasible it is recommended that a more detailed analysis 
of costs and system performance be undertaken during Title I. The 
estimated construction cost of a 200 SFc system is $8,500 (FY1977 cost) 
or $10,700 if escalated to mid-point in construction program. It is 
estimated that the most conservative costs escalated to mid-point 
construction would place the costs of this item under $20,000 which is 
easily carried by the ample contingency item in the total project cost. 
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SECTION IX 

SAFETY, POLLUTION, AND ENVIRONMENTAL ASSESSMENTS 

A. ANALYSIS OF PRINCIPAL HAZARDS AND RISKS 

1. Potential Injury and Property Damage Accidents 

a. Fire/Safety 

Sodium fires: Metallic sodium for sodium loop experiments will 
be received, stored, and used under inert atmosphere conditions. 
Argon is the preferred inerting gas. Experimental loops will be 
maintained in inert atmosphere enclosures containing less than 
a kilogram of metallic sodium. Metal trays will be used to 
catch spills if they occur. Each enclosure will contain a dry 
powder extinguisher (anhydrous sodium carbonate) to smother 
fires in the event of an inerting failure. Rigorous exclusion 
of materials containing water will be practiced in all areas 
where sodium is handled. Laboratory rooms for the loop experi
ments will not be sprinklered, and measures will be taken to 
keep combustible loadings to a minimum. Personnel will be trained 
in the suppression of Class A fires with portable extinguishers 
utilizing dry chemical suppressants. Supplies of metallic sodium 
not needed for immediate experimentation will be stored in the 
original shipping containers in a safe area outside the loop labs. 
All personnel associated with the project will be instructed in 
emergency response measures including first aid for liquid 
sodium burns. Special containers for sodium wastes pressurized 
to 3 psig with argon will be available. Wastes not considered 
salvable will be disposed of by reacting with an anhydrous 
alcohol - a relatively slow reaction with the liberation of 
hydrogen. The sodium alcoholates formed may be disposed of 
safely by dilution with water. 

Combustible gases besides H2:Coal gasification/liquefaction' 
experiments will be conducted batch-wise in high-pressure 
reactors containing several grams of powdered coal and several 
hundred atmospheres of a reactant gas, usually hydrogen. After 
cycling the reactor to an elevated temperature, the operator 
will relieve the pressure and the gaseous, liquid, and solid 
fractions will be analyzed to determine the nature of the reactions 
that have taken place. The total volume of gases released will 
be tenths of a cubic meter and may contain both cyclic and 
aliphatic compounds. Those gases not required for analysis 
will not constitute a fire hazard because of their small volume. 
In the case of high sulfur coals there will be an odor problem 
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and wet scrubbing techniques will be used for gas disposal and 
dilution to below the lower flammable limit. 

Similar hazards are associated with the synthesis of hydro
carbons using hydrogen and carbon monoxide in the presence of 
a catalyst and the conversion of water to H2 and 02 utilizing 
photon (light) energy to promote electrolysis with gallium 
phosphide and titanium dioxide as electrodes. These operations 
also will be limited to small volumes (cc's) and disposal of 
the combustible gases Will present no problems. The same 
situation obtains with the production of methane and acetylene on 
platinized graphite. Given the sensitivity of today's analytical 
techniques, literally microliters of gas constitute a sufficient 
sample for the tests, and this is true of all catalysis research 
proposed. 

b. Radiation/Safety 

No special facilities will be required for studies involving 
radioisotopes. The chief operations which include radiation 
will be studies of corrosion and radiation damage of fuel 
cladding, and surface composition analysis with x-ray, electron, 
and Auger electron spectroscopy. Although the studies of fuel 
cladding will involve sampling of cladding surfaces, the 
specimens will contribute little to the environmental background 
because the samples will have decayed to levels low enough to 
prevent the induced activity from interfering with the spectro
scopic measurements. Exposures to personnel will be within the 
guidelines and consistent with LBL's "As Low As Practicable" 
policy. No penetrating radiation will reach off-site personnel, 
and any radioactive particulates generated in sample preparation 
will be captured in the HEPA filters which are part of the 
ventilation systems. Perimeter fallout trays and continuous 
air sampling heads confirm that radioactivity is contained and 
does not threaten the surrounding community. As further 
confirmation of the integrity of the contamination controls, 
sewage leaving the project is continuously sampled, as are 
nearby streams and other water sources. These measurements 
are routinely reported at less than 10% of the guideline values. 
Lastly, both neutron and gamma field measurements are made at the 
Laboratory perimeter, and these also show excursions only slightly 
above background characteristic of this location. X-ray 
spectroscopy is generally accomplished with relatively small 
(microcurie) radioactive sources which provide discrete low
energy (soft) gammas not readily available from x-ray machines, 
even with filtering. In those instances where x-ray machines 
are used, interlocks and administrative controls will insure 
that personnel exposures are kept as low as possible and that 
leakage radiation will not influence on-site nor off-site back
grounds. 
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c. Structural Failure and Seismic Activity 

The building site has been investigated and found satisfactory 
for seismic stability and construction. The soils and geology 
report is included in Section X. Structural damage may result 
in the release of some toxic chemicals. The structural design 
will minimize the possibility of damage due to seismic activity 
by applying the following criteria. 

Maximum potential earthquakes causing ground shaking at the 
LBL site would be a Richter magnitude 8.3 at the San Andreas 
Fault, which is about 20 miles away, and a magnitude 7.0 on the 
Hayward Fault, about half mile away. Intensity of ground shaking 
at the site is estimated to be VIII on the Modified Merce11i 
Scale. 

The data on hand will be adequate to incorporate into the building 
design the present criteria for safety from seismic disturbances. 

The building proper will be designed to structural criteria 
that will provide lateral force resistance above that required 
by the latest Uniform Building Code. Final design will be 
reviewed independently by structural engineers specializing in 
seismic design and earthquake damage surveys. These engineers 
have reviewed the conceptual design. 

Specific design criteria for tie-downs will be applied to all 
critical equipment and emergency utility supplies to ens~re that 
damage to the equipment and support systems would be 'minimized. 

d; Operating Error 

The chief risks for serious injury and property damage are those 
associated with material handling during the construction phase. 
The controllable hazards associated with operation of high 
voltage experimental apparatus must also be considered. The 
potential for operating errors involving fire and explosions 
have been mentioned in the previous section. 

The MMRL has a very low incidence of injuries and an effective 
internal Safety Organization. Analysis of MMRL injuries over 
the past three years reveals a preponderance of minor injuries 
that are typical shop and laboratory-types. These were se1f
inflicted cuts to fingers with sharp objects; bruises and abrasions 
where the injured part was struck by an agent were 25% of the 
total. OSHA recordable injuries were approximately 7% of the 
total injuries with a three-year average recordable rate of less 
than 1 per 100 employees. Although the new programs scheduled 
for this expansion will include pilot plant operations of types 
not previously used by this group, the safety approaches used 
with past success should be adequate to control the potential 
hazards. 
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2. Predicted Consequences and Measures Proposed for 
Prevention of Accidents 

a. Fire/Safety 

All facilities will be sprinklered with the exception of the 
relatively small areas that house sodium loop experiments. 
Maximum fire loss is predicted to be in the $5,000 range when 
controlled by the sprinklers or other automatic suppression/alarm 
systems. Response to automatic alarms will be by an on-site 
professional department at less than a half mile distance. 

Areas using hydrogen as a reactant will be equipped with diffusion 
head-type monitors that will sound alarms before explosive limits 
are reached in the event of uncontrolled release of hydrogen gas. 
In addition, adequate exhaust venting will be installed. 

The technology related to the safety of liquid metal sodium as 
a heat exchange medium is well developed. Proven measures for 
fire suppression and response to other emergencies will be 
established, such as the use of inert gas and inert powder 
fire suppressants. Isolation in relatively small enclosures 
should limit losses to below $100. 

b. Radiation/Safety 

Metallurgical examination of pile-irradiated alloy specimens 
for radiation damage can be delayed until decay reduces the 
principal penetrating radiations to safe levels. In those 
instances where long-lived isotopes are present, master slave 
and cave facilities maintained by Safety Services personnel are 
available elsewhere in the Laboratory. Interlocks, shielding, 
and administrative procedures will prevent exposures to x-rays. 
Further measures to control radioactive contamination are 
discussed in the section on pollution controls. 

Interlocks, shielding, and access controls with alarms will 
prevent inadvertant exposures to laser light and the possibility 
of eye damage. Medical surveillance of laser operators for base 
line eye conditions and retinal damage has been routine for LBL 
laser controls. 
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B. POLLUTION CONTROL AND TREATMENT MEASURES 

1. Air 

The chief difference between the operations in the new facilities 
and those existing in the present Building 62 relate to the pilot 
plant operations under consideration. Operations scaled to pilot 
plant size will add significantly to the efforts required to control 
air and water pollution. Stack gas wet-scrubbers will be utilized 
to control fly-ash and other air contaminants in the fossil fuel 
studies. In addition to the instrumentation required in the research 
studies, the Safety Services Industrial Hygiene Section will conduct 
surveys of air and water pollution potentials to evaluate the 
adequacy of control measures and to determine corrections of 
deficiencies if they occur. Special hood and inert gas enclosure 
filters will be installed to control the release of smokes generated 
from liquid sodium corrosion studies of fue~ rods. 

Radioactive particulates that may become airborne are controlled 
with closed systems fitted with high-efficiency filters. In the 
experimental areas continuous sampling of the ambient breathing air 
for particulate contamination assures the researchers that the 
containment systems are intact. Filtered exhausts from the closed 
systems are discharged through stacks monitored continuously with 
membrane filters to assess the efficiency of the systems. Reports 
of total release are made to governmental agencies and routinely 
show average concentrations one-tenth or less than the guidelines 
set by the regulatory authorities. Area heating for LBL buildings 
is accomplished with hot air or hot water systems fired by natural 
gas whose sulfur content is limited to the added ppm's of odorant. 

2. Water 

At LBL each laboratory building has two separate sewage systems. 
The wastes from the restrooms, janitorial closets, drinking fountains, 
and other non-laboratory sources are collected as sanitary wastes 
and piped directly to the municipal sewage system. The wastes from 
lab sinks and other research areas are consigned to the "acid waste" 
system which provides for collection and monitoring. The waste 
stream is sampled in proportion to its flow rate. Procedures for 
analyzing the samples for radioactive substances and chemical 
elements are established so that proper treatment and handling 
techniques can be applied for the disposal of the acid wastes 
accumulated in the holding tanks. No acid wastes are released unl~ss 
the contaminants are within the municipal sewage guidelines for 
deleterious substances or the federal guidelines for ridioactive 
liquid wastes. Liquid wastes known to contain radioactivity are 
sequestered in small containers before they reach the sinks and are 
solidified for perpetual storage at an approved site. 
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3. Solids 

,Solid wastes are largely materials and replaced parts from maintenance 
operations as well as paper from office and computer operations . 

. Metals and a large fraction of the paper from computers are recycled. 
Replacement filters from heating and cooling equipment add to this 
volume. Radioactive solids and contaminated filters are consigned 
to steel barrels which are routinely collected by a licensed disposal 
firm. Non-active so11d wastes are collected by a commercial firm 
for landfill disposal. 

C. ENVIRONMENTAL ASSESSMENT 

The site selected for the high-bay structure encompasses part of an 
existing parking lot and will therefore not add to the total rainfall 
runoff. The other wing will be constructed on a presently undisturbed 
site of rocky soil covered with native grasses. Although the new 
five-story wing will cover an area equal to that of the present four
story structure, the net addition to total rainfall runoff when parking 
and' access roads are included will be less than 20% of the present total 
runoff area. The present Building 62 is one of the few LBL buildings 
visible from the campus one mile below and this fact will influence 
the architectural design so that no negative visual impact will be added. 

Control of air and water pollution was discussed in the preceding section. 
Sanitary and laboratory sewage join the main collector in Strawberry 
Canyon. Storm run-off will drain naturally into Strawberry Creek and 
eventually into San Francisco Bay. Repeated samplings taken over many 
years from natural streams and precipitation in the Laboratory environs 
have shown concentrations of undesirable materials well below the guide
lines for sewage and for drinking water. 

An increase in personnel of about 50 additional people, or about 75% of 
the present MMRL staff, will not add significantly to the economy of the 
East Bay communities. A large part of this effort will come from 
graduate students working on advanced degrees. Because the proposal 
involves changes to existing facilities, no controversy is anticipated. 
Similarly, there will be no displacement of historical, archeological, 
or esthetic values. Depletion of resources will not be noticed on a 
national or local basis. Alternative facilities are unavailable either 
on the campus or from commercial sources. 
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[~.--. ,c-,· '-~_~'='-~''''=.~=_-.=====.===~==---==~.-''"'~=' 

.,c~~~{':;"~-iEp·r: 
I: ,.OR"" I" M'-G. , ... U. S. A. 
Ii - RECAPITULATION 

ii"ROJECT~z>mo"'$'-M~A-LS" I fha.£CW .. .4fl.. 1?6)~H ~r~y, 
II LO""'TION BlAtt-PiNG b2 . 
~-- - --- .-- - -

ESTIMATE NO. If, 

SHEET NO. I 
OATE A-f';z/i- frl71, ~~"_ .H~T G.AfU.€f"SvN /UM£-N1>e1i!F /2iNOV /£;:"/81'" , 

; SUM~AR.!.."':._ ~ _ _ PR'C:ES BY ~. CHECKED BY 

DESCRIPTION QUANTITY' UNIT ... - ===~'::, 
l' 

, . 

~
'1/. 

:/ZS71MA79 

;.. 

.... 
-, , 

J. 
i 
'j ,_. , 

-I. Bo"'l>,~%
+ c,.~G1!At... C()NTTZACTO(.! CH '-FEE. ~~ -+----"~~ 

11.-].-~>30; 

1/?4-13"; = i 

I 
I 
i 

i ; 

: i , 

""ANt( A. WAUtE" CO., "' .... 'SHEns. cUle ... G" 

i HIc,H 
I- My, _ 

(~?() Geers- J';=) 
I I i 
I . Ii I ~Z-r(): 
i 1/60: 

I 
! 

I 
i 
I , 

I 

TOTAL 

I' 
I 

I 
! 
I 

I 

I . I I 
. . I 

i 1?7IG5~1 
! \ -~ 

I ~ I 

__ .J: 

i I 
! I I' 
I I 

I 

, . I 

I 
I 
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Jr-- - . c __ o-o_- -_., - ,- -O--'--·~"'-.==~=·~_7--~'=-" -_~_=,,:.- .~.- --_~~_-,,-_ '·---~-_7="'_~~-- __ ~ __ ==~_='_' 
!1, .• J'" II " .... Ttr A i .• 

!i (YKf-\ t'"7ti t:j::\-r~ 
l' "OR"" ,1, MFG. IN U. S .•. 

RECAPITULATION 

SHEET NO_ 2. 

DATE ~/I... 1f71 
CHECKED BY 

DESCRIPTION =:: ::. 
'>U;"MARY (Pc-:R- S-Cfr~tlLC .'f4). i 

-. QUANTITY UNIT 

E.<;:7IMATE. , 
. C-.i't.$~~ 

I . I 
k&' Offices 
/.' I ' ) tbr,5btl:Gi(ors u=: 

,:: 2. ot-{IL])/AlG· • I j' 
~_ >77Zt{cT?t~ Gu:-AVA7iONjBA.ClC.Ft~ ---- - .. -----.-.----.. 1/'87-;-01'. 

/t'-7C/2A71DNl To £><I!71Nt; &(fl .. ;::¥lvt!f- bZ.. _ __ _ 17170 c I ._ 
~G-rtE.. CAIs".fa/5'. _ • 11016001 .,. . - I . I 

iZ.@A/P"oteCtNa !7E:CL. l'/-I'G57J! 

,. _ C!c;A/~ETe I F~""S", _Ft/\/IS'I/ • 1(,~ObOI 
N/Af·cJl..JR.Y. :/°,1/90, 

" A1&rA'!;, 6coi~;l01 
~PewTRY . 89i9l-0 , 

!: 7H~AL /HOIS7"Uf!£ /'i?OTecpotJ· ~0. ~~oi 
: __ Poq!$' ,. WI'NPoWS '.. Ii? 0001 

L S'/'CC1A<..7/C5 . ; I~oool 
ANl.!'J{ES;. ~~7700 

, C{)lI/vc::.ylA/6t sys~5: ,;01000 
4 MGCf{A-NfC..,4.1- - P,-qMBfN~ 367i0701 

_/_ - II· v. A ·C. '-l-ii0z,0l 

,
!: 

-li~ RalTec:...7ioN 701.rf9, 
t-G1Iooo

l
, 

I I 

I 
$'co:aoo, 

I .. I' 
.. 7% . ! 1'5: /[10 ! 

. .:.~g./(~ :00 0 1 

-I 80N'J> -~%. 1$£,1"),,01 
+ Cr6V~A<- C!wrI2.Ac:.r~ o.f(..;f Fef3. .. -;;% ;140:300 

~BrII'o1A'ff:'l> a;IJS'!::.I.IC,{ioN CD5:T AS' 0/ ArIZI" 191t. ~~1z'2zo1 
" ~ .. 8C1t<-~7Gf>{1,/.,)r:,Aq2/L 1971 ..;1$'001'-$'0! 

. HtCrH 
p~y. . 

. (3:'XXJ t;A'SJ 1'1'2 

II 
I 

I 

i 
! 
I 
I 
I 

ib'Z-O: 
r~ (,0: 

i . 

3:0&0 

if6:-rra, 
l , 
i , 

41.:1]0 
I . 

/O'!>O. 

~i4-o 
/Foo 

I . 

-J- i 
i ' 
~'l1° 
~7/V 

sti{,oo 
I ! 

111 f:,lz..bo 
I l~l4o' 
i 13i:{,oo; 
1 1/#-10; 
I ' .. 
I 9f-fJo: 

TOTAL. 

I·-
I 

I 
I' 
I 
I 
I , , 

It " "(~9o)·" If/go 6~93 o:'f~ol 

!1'1,;#"i 
i..t/?:~co' 
i.:t 7/i7"O; 

i 
J#"~,;,-o: 

I 

,. 
I 

1 
""ANK ... WAl.k[;" co., ~"LISHnt5. CHICAGU 

_J 
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/",,'TI~\ '('; ii C't4T': J 
I;; "ORM til M,.e. IN U. S. A. 

;! RECAPITULATION 

tlIhOl-l£.t:vt~ 1Z(!;riJt!rR.Cf( ~·"'OR.y ESTIMATE NO. 4-, 

DESCRIPTION QUANTITV UNIT --
EST/MAlE 

i .... 
~ 3. >"rc.ClAL t=:ACIL.(TlES' 

~' . 
:, 
.~ . . , 

,. 
!-- ... -.-

,. ,,-. 

; if· 
" .. , 

, .,.... 

tl7iL/TI E. 5 
Gz£C-Tt:..rCA.1- . 

tI1 [;(;/-i IlrlJ I CArt- . 
RE. - LoCATION. 

+ 8ol./D. 

+ (},b16.fZN.- CwlRACTOR. (J·ff· i A::£ 
CeJT AU" &iF Af>IZI'- i17'-

¢SCAc..ATCb ("l~ -r:, ~ Ie. 1'171 

. " (.l'7'J.' ~ ''110 

CHECkED BY 

--====' = 

17ti'f3D' 
'l:l-L'lfol 

f1oW-,.oi 
1!4101 

.. I I 
I 1.;--S-o, 
1;),.01'0/ 00: 

i;)...( i'o~oi 
'J.711?"u :. 

.. , 
44-) I 

-1 

SHEET NO. S 

DATE 

i 

- -. ~ . 

.4l:e.IL. 11!f77 

TOTAL 

I I'" .;, 

I i I, 

I ! 
j .j, II. 

I I' ,K 3~OOO! 

T~TMi 
1 I ' 

i ! I 
II i 
I i 

~_ J 

1 

I 
I , 

I 
! 
i 
'I 

i 
I· 

" .,' 
" 
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RECAPITULATION 

:, PRO~ECT A,pP/71c";S ;,.... MA-7eiG1.-\t..> ;. Moi.£CUt..A(a 

~ LOC~:rJ,?~ __ 8u IWIN(;, b-z. 
~~~ L.A8vf!A'c+2ICS 

:, ARCHITECT ;::! I. ENGINEER ,-r . L:. . Z· 12 ' 

~.SU~~~V~ 

4-· 
'I 
,I 

J_ 

DESCRIPTION 

PRICESBV ~ '" 
QUANTITY UNIT p~~~ 

:~ Srt:>HCTtI~At.. E<CAVA7iaH .¢SACKEIId:::....:-

jJ'fJ-f.A.C·~ M:~i,. .,' bob. ~Y·:1~ 
! .~Tt:kM ~ ~ (cc¥tuW). g~-5'1 c.y. /~ 
i ~()c.k 'Pf ~ ~M-dn... wdfJ. if'S£,. c.y, .I?~ 
j~p:.{rtt~~_OA] Zi70 C'Y.:/'f~ 

:-t:;tf,\.p. evc~ 4' .A~ ,~?'oo >·F., loft; 
:g"'~ u!~ sk.6-~-~-4... 611,. c.y . .f~ 
. .;l. v S~.. Q. ... .... Ib~, c-'y, '2~ 
.tt· /?I/.c..d,~ ti '" ." '?aKo (."F'.If~ .. 

,. 
,I 

1- . 
~' 

" 

.. 
" .. 
I 

I 

: 
I 

! 
i 
: 

CHECKED BY 

'--
.. I 
.[ 

I 
I 
I , 
1 

I 

·1 

I .. , 

. I 

ESTI ...... TE No.3" 

SHEET NO. tr 
DATE 

, I 

: I 
I 

, I 

I , , 
i 
I . 

· I 

I , 
I 

· I 
i 

, 
· I 

! · , 

i 

I 
I 
I 
I 
! 

I 
I 
! 

• 
I 

i 
I 
1 

I 
I 
I 

I 
I , 
I 
! 

I 
I' I" 

, I .: 

III !i ' 

I \"1: 
I Ii! 

I 

I , 

I 

I 

I 
I I 
I ! 
I 
I 
I 
I 
11 

. I 
I 

I 
I 

I 

: j 
i 

" 
" :, 
',j 

:1 
il 
II 
II 

!I 
- .. . __ .. ,' .. L'l ,I .. 

""ANK R. WALKE" CO., "-III1..ISHIERS, CWCAGO 

,-

I I 
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DESCRIPTION 
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~--- ----- -' .. ---.. 
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. PRICES BY ~ • 
Q~ANTITV UNIT 

t-,.> .. 
.. ,.'"',$". ... 
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;, . ,'" 
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.2J..,..dtuf~4-dc- ~/ '1>6 f/. '-766' t-F .. ;to<:;-
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J. .. 11.-<.£-;-/.... • ., - SF, .I/!-
1 ... 

j . 
1-· . 

t .' I 

6tl:> 

'F~I .. 'I 

fl 
·IOl 

/ 00 

i II ()I('ool I I ' 
Iloi{.()oi 

I 
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, I 

, 
. I 

""ANK ft, WAU(Cft co" I"UIIl.ISHCIlt$, CHICAGo 

DATE 
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.. !i. 

I 

I 
I 
I 
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! 

I 
I 
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I 
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..... " ... -.. ~ .. :.,. -~11 
I 

-I 
r-

., 

I 
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I 
.,. 

i 

l- I I; 

":! 

I !, 
I' 

I; 
..... j, 

i' 
jl 
'1 

I 

I 
I 
I 

I 
I 

I 
/. 
I 

" 

I 
.1 

r 
J 

i 
I 

'I 

;1 

II , 
J 
jl 
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DESCRIPTION QUANTITY UNIT p~~~ 
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; I:: I 
.. . 
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CHECKED BY 

.. ! , 
". "' 

.,.- ·~i' 

... 
ESTIMATE NO .... 

SHEET NO. " • 

II 
I 

. i 

I 
I 

i 
I 
i 

I 

1 . il--: 
, I .... : 

I ' 
, . I . ' 

t .. 
... ! ' . 

I: I 
I : 

1 
I 
i 
I 
I 

I 
I I . I 

I .: 
I I 
I .. I 

j' i 

I !. 

i 

! I 

! I , 
. I 

I 
I 

I i 
I ! I 

.. 1 . I 
• I 

i 
i 

I 

I 

U I 
, I 

. i . 

I 
i I I . 
!. II II . 
i I' ., 
i I I I : 
I i I 
: I 
! "I 
I 
I ! 

i 
I 

··1· .. 

I 
I 
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, i 

'I 

. I 

!I 
I 

" • I ··!I 
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RECAPITULATION 

if ,.ROJECT /tbb/71oNS -" 

1~<>CA:JJ9.-.... __ 6U/ ,--PI tV G ' 
II1ltrer-lAc...S 8. 1h,J(_£CM~ f!t~f3N:!CH" L.A-B()II!A7'"~iCJESTI"'ATE NO" :3 

62 ' 

[

" ARCHITECT /"'_ 
; EN~INEER ... ~~ J;.·Z. t:! , 

jSU~"'A~Y BY~" PRICESBY~ • 

DESCRIPTION QUANTITY UNIT pu,.i~~ 

·ME7At..5:. 
.. J~~ u.uf'" .... " 5~'f ~ -roN;)OO~ 
. tl{el-eJ dcd<.., ___ _76000"" ~-·F·.I~ 
: ~~~/~ . ~kJ4. 61';;-00 ~r:. ,,/":J. 
:"Frz-" ~ ~~/f~ lq-zo ~'r' /!!J. 
~ __ ~,70""W.fMMMy. 

~-------- - ~ ... 

.. _- , 
b'lo?01> "" ~F, '16 
G 9;;00. J-':-, "W .. 

" 

l-

¢ 

<I 

:'I7I~AL./n1fA;~Re rRCTfcn;;V· 
;~!J7(~_'7)' " .. ?oto,,~.j~ 
..:l lJRc0(;( e.v.·S~h-o'k t;; kif'· J 161-z0. ~F- jf 

~~~:::!~~ki~/.WJ4./0Z70 S'r- 1>1 
..... 0" f&.6- n...-~1-Z7Z0 Sp:','5E 
J1&.c./-~ ~ . 6Sb~ SF· .. Ze 

.f-
. .( 

¢ 
~ 

~'7J ' ~..e~" . 6:?t;oo ~"P" S 

';1:i~6r~ to ~ "'~.:"j /7-q,oo. ~F·.?3 
,,:~ ,,4 -10 ~ce ~. .9550 $-F._.:;v 

. -TO S«/i-ffl,tMY, 

.. 

. " 

." 

, 
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I 
1 . I 
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I 
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/. 
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I 

/31 / 7'61 
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.~/911 
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I 
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..... 
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CHECKED BV 

. " 
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I 
I 

.1 
I 

! 
I 
I 
I 

.. I 
1 

I 
I 

. I 

I 

"!,,,-

SHEET NO. "7 
DATE kf'rZlt.. 1'I1~ 
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1 · , 
I 

• 1 

I , " 

· i 
1 

! 

I 
i 
I 

I 
! 
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1 

I 
I 

I 
i .. I . 

" 

I 
I 

I 
I . , 
! 
1 

· : 

i · , 

" i 

· i 

I 
I 
I 

I , 

I' 
I 
I 

,: 
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i: :~~;.~~ .. ~II~'~~·A 
I RECAPITULATION 

•• 1 

"--="~11 
JI 
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I' 
hOC~!!()N,_ i'3t(lt.J:>INt:; 62'. SHEET NO. g 

ARCHITECT r Ii ENGINEER ""7,'E. . Z.IZ. • 

,SU~~~:!..!:"~ ... P.~ICESB~ 
DESCRIPTION QUANTITY UNIT p~i~~ 
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i , I 

~ - .. " . .. 
• ~ .f W/N]>{)W$ ...' . 

;s;..,..~ /I,M· ~ (~-1. 71 .. &?t. I~;;~ 10("07 

~~M : : ~.: .. , ...... _~;~:-:' !~; I ' ~j!~ 
;~~ ~ e4c-r, .. 2-2.2- _ ~., 1/5li! 

.. 
... .. 70 .. S:UMMMy. .. 
" 

9) 
96>1 

-
· l~~~ t,!. 

" 
, 1 ' : 

"I~ . 
' " 

~ ./r6~ 
;!. 

· . It,? I 
-;.:./bo 
') I 

':! 
;c.?oo, 

· J:O.J'OI .. 

;'0001 .. 

! 'J;:: .. 
,. 

.. , . 

\ 

;l~ dO:zJ 

"RANt( ft. WALKE" CO .• f'UltI..ISHti:MS, CHIC.AGO 

DATE 

CHECKED BY -- I I 
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I I , , I I I 
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ii I 
1 

" .:! 
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I 
I 

I 
I 

, ., 
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'.1' , i I 

. , I 

'.!' I' j . .: 
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\' ,.ORM Sit MFG ...... U. S. A. 

DESCRIPTION 

, ;:;'" ISHE. 5. 

:;' .. 

RECAPITULATION 

t/ mct..£C-'iL-M! i!£S€ARC-H i..ASOIZA.70R.It£S ESTIMATE NO. S 

SHEET NO. 

DATE 

CHECKED 8V PRICES8~ 
QUANTITY UNIT p':t7~! -==-'- -==-... .....- .. 

3-0']..10 
t'/rJtPo 

;'6000 

30( 

J 
I 

9(0 
.~.~ "5'.b 

780i 
1..001 

1/or
! 

,Z1c i 

IU,S! 
Z.1''io~1 . I : 

6./05, ,. , 
I .. 4;SoBi 

i'J-OSI' . I' , 
'1'/15'651 

7jZOO, 

~/¥'4 
II/fOI 

';F-!/f),.<i .) b 71 
Sr.:L1 <1-. . J: Y9 0 ! 

SF· .3-~ 1/0 °1 
64 . Ib~!·. '1J/{" 
L.. S. ' . it-5"Z) II 

'-·S" '1 /"01 
S·F· .IB4 Zt.3?) 
S.F·19<t, . )! 2.{"2.1 

S'r· "2z<t . ,),.:1&1 
L..!;, ';> OC. 

L· S.. . ),0 (IC' 

.. . "j' 
~ F· .. f'oq'. 

'3').'1-- s.F.· go!! 
•• 7(J StlMi41MY. 
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.. 
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I· 
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I 

I 
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I 
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I 
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I· 
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.. 

.; 

i! 
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" .1: 
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'!::;:"Ti~4t'7'i\.~,PTJ Ii "Q"M ,I' .. F(;, .• "" U. s. A. 

!, RECAPITULATION 

ir: PROJECT A!;>Pl710N>-. -. M!r'7r;~/kl-S 
;..!-C!C~I~.~ __ Bl1li-l>/Ne; 62-. 

i: MO'-GCt{~ t<:z-5.CAR.CH ~T~y, ESTIMATE NO.4. 

SHEET NO. /0· 
: ENGINEER ~. E·Z. ~. 'I' ARCHITECT ,.., 

DATE ~~/L 19~. 
, . Q./5Y 
~.~':'~~~~~.~ - .... 

PRICES BY 9/g .. ·CHECKED BY 

,. 
DESCRiPTION QUANTITY 

:1," 'p -
UNIT UNIT' 

PRICE -====:- ''::' TOTAL 

i'lA-~ttre~y G&Ut/'ME3M[ {BUILT-IN)... .'...: : 
,.I..:(,q.,~ ~~I r ~J, fa; S'Ck-@u(£Z.INSitcntP' 
:«,~...u i:k~;t.,,/~. ~ .. ... .' 
,; . 
~ . 

10 

I I I 

"/~~/+~I 
/' : -,r-, --.-, l' I 

, 
I, "' , 

>~"'vW'.vr; SYJ'~eMS ..... ",'" . .. 

:.~ ef.tv·f"+W (,J:I"'f'1 ~1tJ. ,. /.. GA· 
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SCHEDULE 44-DUE MAY 15 - Continued 

CONSTRUCTION PROJECT DATA SHEET 
(In Thousands) UNIVERS ITY OF CALIFORNIA 

LAWRENCt BERKELEY LABORATORY Program: 39 EE-Basic Energy Sciences 

1. Title and Location of Project: Addition to Materials and 
Molecular Research Laboratory (Surface Science and 
Catalysis Facility) 

2. 

1. Title and Location of Project: Addition to Materials and Molecular 
Research Laboratory 

Schedule I 

Special Facilities 

Walk in Hoods (2) 
Laboratory Built-In Furniture 
Laboratory Fume Hoods and Exhaust Ducts (40) 
Vibration-Free Rooms (2) 
Dust-Free Rooms (2) 
Sodium Loop Laboratory Provisions 
Computer terminal facility--to LBL computer 
High Pressure Bays (4) 

TOTAL 

Project Number: LBL-79-l 

Est. 
FY 1977 
Costs 

$ 24,000 
153,000 
200,000 
33,000 
56,000 
17,000 

150,000 
200,000 

$833,000 

o 
I 



SCHEDULE 44-DUE MAY 15 - Continued 

CONSTRUCTION PROJECT DATA SHEET 
(In Thousands) 

UNIVERS ITY OF CALIFORNIA 
LAWRENCE BERKELEY. LABORATORY Program: 39 EE-Basic Energy Sciences 

1. Title and Location of Project: Addition to Materials and 
Molecular Research Laboratory (Surface Science and 
Catalysis Facility) 

2. 

Standard Equipment 

A. Catalysis and Surface Reactions on Solids 

I. Catalytic Conversion of Coal to Goseous and Liquid Fuels 

l. Catalyst surface area measurement instrument 
2. Gas chromatograph ( 1) 
3. High resolution mass spectrometer and multiple mass monitor 
4. Vacuum pumping stations (2) 
5. PDP-ll computer, interface, and silent keyboard 
6. Electron spectroscopic system for study of supported 
7. Recorders and power supplies 

SUB TOTAL 

II. Solid State and Surface Reactiion Studies 

1. Physical electronics scanning auger microscope 
2. High resolution mass spectrometers (2) 
3. Gas chromatographs (2) 
4. Damage intensifier and electronics 
5. Microwave power supply (2) 
6. Time of flight analyzer 
7. Vacuum pumping station 
8. Microdensitometer 
9. Terbomuclear pump 

10. Recorders and power supplies 
SUB TOTAL 

catalysts 

Project Number: 

$ 

LBL-79-l 

Est. 
FY 1977 
Costs 

20,000 
20,000 
45,000 
10,000 
20,000 

150,000 
10,000 

$275,000 

$150,000 
30,000 
16,000 
12,000 

6,000 
14,000 
8,000 

80,000 
12,000 
10,000 

$338,000 

0 
I 

0'\ 



SCHEDULE 44-DUE MAY 15 - Continued 

CONSTRUCTION PROJECT DATA SHEET 
(In Thousands) 

UNIVERSITY OF CALIFORNIA 
LAWRENCE BERKELEY LABORATORY Program: 39 EE-Basic Energy Sciences 

1. Title and Location of Project: Addition to Materials and 
Molecular Research Laboratory (Surface Science and 
Catalysis Facility) 

Standard Equipment 

III. Photochemical Energy Conversion 

1. Electronics for current and voltage measurements 
SUB TOTAL 

IV. Studies of Alloy Surfaces 

1. Scanning Electron Microscope 
SUB TOTAL 

V. Energy Transfer in Surface Reactions 

1. PDP-II, interface, and silent keyboard 
2. Sample manipulator 

SUB TOTAL 
A. SUB TOTAL 

B. Studies of High Surface Area Oxides 

1. Mass spectrometer 
B. SUB TOTAL 

C. Electron Spectroscopy of Surfaces 

1. UV monochromator 
2. Gas phase photoemission spectrometer 
3. X-ray emission spectrometer 
4. ESCA--Auger varible sweep controller 

2. Project Number: LBL-79-l 

Est. 
FY 1977 
Costs 

$ 25,000 
$ 25,000 

$ 50,000 
$ 50,000 

$ 25,000 
10,000 

$ 35,000 
$723,000 

$ 16,000 
$ 16,000 

$ 14,000 
92,000 
69,000 

8,000 

o 
I 



SCHEDULE 44-DUE MAY 15 - Continued 

CONSTRUCTION PROJECT DATA SHEET 
(In Tl:tou~~l1ds) UNIVERS ITY OF CALIFORNIA· 

LAWRENCE BERKELEY LABORATORY Program: 39 EE-Basic Energy Sciences 

1. Title and Location of Project: Addition to Materials and 
Molecular Research Laboratory (Surface Science and 
Catalysis Facility) 

Standard Equipment 

5. VUV monochromator 
6. He Lamp and power supply for UV PES 
7. Quadrupole mass spectrometer 
8. Physical electronics ESCA-LEED-Auger system 

C. SUB TOTAL 

D. Energy Transfer and structural Studies of Molecules on Surfaces 

1. PDP8E and teletype 
2. Dye laser 
3. Image intensifier tube and supplies 
4. Oscilloscope 
5. Turbomo1ecu1ar pump 

D. SUB TOTAL 

E. Corrosion & Erosion 

1. Differential thermal analysis equipment for corrosion 
2. Erosion--corrosion tester 
3. Corrosion--fatigue crack testing facility 
4. Liquid corrosion test system 

E. SUB TOTAL 

2. Project Number: LBL-79-1 

Est. 
FY 1977 
Costs 

$ 7,000 
5,000 

12,000 
240,000 

$447,000 

$ 6,000 
11,000 
16,000 
7,000 

12,000 
$ 52,000 

$ 20,000 
50,000 

100,000 
55,000 

$225,000 

I-' 
0 
I 

I-' 
co 



SCHEDULE 44-DUE MAY 15 - Continued 

CONSTRUCTION PROJECT DATA SHEET 
(In Tho,usands) UNIVERSITY OF CALIFORNIA 

LAWRENCE BERKELEY LABORATORY' Program: 39 EE-Basic Energy Sciences 

1. Title and Location of Project: Addition to Materials and 
Molecular Research Laboratory (Surface Science and 
Catalysis Facility) 

Standard Equipment 

F. Electrochemistry 

I.- Phase Boundaries 

1. Inert atmosphere glove boxes with gas purification train 
2. Prescision electrochemical machining equipment 
3. Advanced automatic ellipsometer 
4. Fast fourier spectrum analyzer 

SUB TOTAL I 

II. Electrochemical Processes 

1. Polarographic analyzer 
2. 2 Rotating disk systems 
3. 3 high-currentpotentiostats 
4. PAR 170 electrochemical system 
5. Battery testing station 
6. Programmable electrolysis power supply 

SUB TOTAL II 

III. Electrochemical Systems 

1. High-speed potentiostat 
2. Oscilloscope 

SUB TOTAL III 

2. Project Number: LBL-79-1 

$ 

$ 

Est. 
FY 1977 
Costs 

10,000 
30,000 
45,000 
12,000 
97,000 

$ 10,000 
12,000 
12,000 
14,000 
15,000 

9,000 
$ 72,000 

$ 4,000 
8,000 

$12:000 

0 
I 

1.0 
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SCHEDULE 44-DUE MAYl5 - Continued 

CONSTRUCTION PROJECT DATA SHEET 
(In Thousands) UNIVERS ITY OF CALIFORNIA 

LAWRENCE BERKELEY LABORATORY Pr~gram: 39 EE-Basic Energy Sciences 

1. Title and Location of Project: Addition to Materials and 
Molecular Research Laboratory (Surface Science and 
Catalysis Facility) 

Standard Equipment 

IV. Mass and Charge TranSport 

1. Multichannel, rapid-scan data collection and evaluation system 
2. Test equipment for electrolysis and galvanic cells 
3.· Digital oscilloscope 
4. High-current potentiostat 
5. Gas chromatograph 
6. High-resolution, high-speed color video recording system 

SUBTOTAL IV 
F. SUB TOTAL 

G. Nuclear Magnetic Resonance of Coal 

1. Oscilloscope 
2. High resolution NMR attachment 
3. Gas chromatograph 

G. SUB TOTAL 

H. Homogeneous Catalysis 

1. High Pressure autoc1oves and instrumentation (4) 
2. Glove Box 
3. Gas chromatograph--Mass spectrometer 
4. Gas chromatograph and peak integrator 
5. Infrared spectrocmeter 

H. SUB TOTAL 

2. . Project Number: LBL-79-1 

Est. 
FY 1977 
Costs 

$ 46,000 
18,000 

8,000 
5,000 
7,000 

20,000 
$104,000 
$285,000 

$ 7,000 
$ 24,000 
$ 9,000 
$ 40,000 

$ 80,000 
12,000 

150,000 
30,000 
10,000 

$282,000 

o 
I 

N 
o 
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SCHEDULE 44-DUE MAY 15 - Continued 

CONSTRUCTION PROJECT DATA SHEET 
(In Thousands) UNIVERS ITY OF CALIFORNIA 

LAWRENCE BERKELEY LABORATORY Program: 39 EE-Basic Energy Sciences 

1. Title and Location of Project: Addition to Materials and 
Molecular Research Laboratory (Surface Science and 
Catalysis Facility) 

Standard EqUipment 

I. General 

1. Vacuum evaporator 
2. Liquid honer for surface preparation 
3~ Discoplane grinder for crystal preparation 
4. Induction generator for crystal growing 

5. Gap lathe--20 in. 
6. Vertical milling machine 
7. Electrical discharge machine 
8. Spot welder 
9. Surface grinder 

I. SUBTOTAL 

TOTAL STANDARD EQUIPMENT 

2. Project Number: LBL-79-1 

$ 

$ 

Est. 
FY 1977 
Costs 

5,000 
6,000 

19,000 
4,000 

40,000 
14,000 
18,000 
30,000 

4,000 
6,000 

146,000 

$2,216,000 

...... 
0 
I 

N 



SCHEDULE 44-DUE MAY 15 - Continued 

CONSTRUCTION PROJECT DATA SHEET 
(In Thousands) UNIVERSITY OF CALIFORNIA 

LAWRENCE BERKELEY LABORATORY Progr8l'!l:' 39 EE-Basic.Energy Sciences. 

1. Title and Location of Project: Addition to Materials and 
Molecular Research Laboratory (Surface Science and 
Catalysis Facility) 

Schedule Ii 

Standard Equipment Utili ties 

Relocate and extend existing electrical and mechanical site utilities 
Oil storage tanks (below grade) 

TOTAL 

2. Project Nttmper: LBL-79-1 

Est. 
FY 1977 
Costs 

162,000 
60,000 

$222,000 
--' 
o 
I 

N 
N 



10-23 
HARDINO-LAWSON ASSOCIATES 

PRELIMINARY SOIL INVESTIGATION 
PROPOSED ADDITIONS 

BUILDING 62 
LAWRENCE BERKELEY LABORATORY 

BERKELEY, CALIFORNIA 

HLA Job No. 2000,100.01 

Prepared for 

Lawrence Berkeley Laboratory 
Berkeley, California 

by 

Civil Engineer - 16360 

Harding-Lawson Associates 
55 Mitchell Boulevard, P.O. Box 3030 

San Rafael, California 94902 
415/472-1400 

July 7, 1975 



10-24 

HARDING-LAWSON ASSOCIATES 

INTRODUCTION 

This report presents the results of our preliminary soil 

investigation for the proposed additions to Building 62 at the 

Lawrence Berkeley Laboratory, Berkeley, California. We understand 

that these building additions are included in the proposal for 

FY1977 building project.s and that design and construction funds 

have not yet been authorized. 

The locations of the proposed additions to Building 62 are 

as shown on Plate 1. They consist of an office and laboratory 

portion (four stories and basement) dnd a reception area on the 

northeast side of Building 62, and a 59-foot extension of the 

existing high bay on the southwest side. The structures will be 

steel-frame with reinforced concrete shear walls. Loads will be 

as high as 500 kips (total load) for interior columns and 4HO kips 

for exterior columns. Column loads for the high bay extension 

will be ~briut 30' kips. 

The object of our work was to provide preliminary foundation 

recommendations based on data from soil borings drilled in the 

area previously and supplemented if necessary by new boring infor

mation. 

FIELD AND LABORATORY INVESTIGATION 

A review of the existing test boring information indicated 

that additional subsurface data should be obtained and two new 

borings were drilled and two test trenches were excavated in the 

locations shown on Plate 1. The test borings were drilled with a 

1 
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six-inch-diameter flight auger to depths of 47-1/2 and 32 feet; 

the test trenches were 20 feet and 82 feet in length. The borings 

and ~est trenches were logged by our geologist and undisturbed 

samples were obtained for visual identification and laboratory 

testing. The boring and trench logs are illustrated on Plates 2 

through 4. A geologic cross section is presented on Plate 5. The 

soil has been classified in accordance with the Unified Soil 

Classification System presented on Plate 6. Physical properties 

of the rock have been identified according to the Physical Properties 

Criteria table, Plate 7. 

The samples were reexamined in our laboratory and moisture/ 

density determinations and triaxial shear strength tests were 

performed on representative samples. The laboratory test data 

are presented On the boring logs as explained by the Key to Test 

Data, Piate 6. 

SITE CONDITIONS 

The proposed office and laboratory addition to Building 62 

will be located in a sloping area north of and adjacent to the 

existing building. At the present time, the terrain slopes to 

the southwest with the natural slope at approximately three hori

zontal to one vertical. Elevations vary from 755 to 810 feet. 

The surface is covered by grasses and occasional pine trees. An 

access road and parking area are present along the west boundary 

of the proposed addition. The proposed high bay extension is to 

be located southwest of the existing Building 62 in a nearly level 

paved parking area. 

2 
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SOIL AND GEOLOGIC CONDITIONS 

Soils 

The surface soils in the proposed multistory buildinq addi-

tion area consist of shallow clays and silts which are residual 

components of the underlying sedimentary bedrock. In general, 

+:.he soils. are stiff and about five feet in maximum thickness. 

Weak and potentially unstable soils are present on the steeper 

slope west of the proposed office and laboratory addition. In 

this area, shallow wet-weather sloughing and erosion have occurred 

in the past and more recently a shallow landslide has developed 

in the corner of the existing parking area. The limits of the 

weak and unstable surface soils are shown on the Site Plan. 

Bedrock 

TwO bedrock units are present in the area. The older unit, 

the Knoxville formation of Cretaceous age, consists of massive to 

blocky sandstones with occasional shale interbeds. The sandstones 

are generally well consolidated; however, the shales are frequently 

weak and of low hardness.* Temporary cut slopes in this rock unit 

failed during excavations for the existing Building 62. Failures 

generally occurred along weak planes associated with the shale 

interbeds. 

Sedimentary rock of the Orinda formation is present in the 

north half of th~ proposed office and laboratory addition area and 

consists of poorly consolidated siltstones, claystones, sandstones 

* Qualitative descriptions are based on the Physical Properties 
Criteria table, Plate 7. 

3 
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and occasional conglomerate. Characteristically, the Orinda forma

tion is a weaker unit and rock strength and hardness are qeneraJly 

lower than rock of the Knoxville formation. 

An ancient fault separates the two geologic formations at the 

approximate location shown on the Site Plan and the Geoloqic Cross 

Section. The fault was exposed in Test Trench 2 and consists of 

crushed rock and weak clay in a zone up to several feet in width. 

The small landslide located in the corner of th~ existing parkinq 

area is associated with the weak clays in the fault zone. Highly 

fractured rock exposed in the Building 62 excavation indicates the 

presence of numerous weak planes associated with the fault. 

Ground Water 

The ground-water· levels in the test borings a few hours' ·ci.-fter 

drilling were at +751 feet in Boring 1 and +783 feet in Borihg 2 

(LBL Datum) . 

DISCUSSION AND CONCLUSIONS 

On the basis of our past work in the area and our current 

studies we conclude the following. 

High Bay Extension Addition 

The Cretaceous bedrock in the area of this proposed structure 

should provide excellent foundation support for shallow spread 

footings. Little or no settlement is antitipated from thepropo~ed 

building loads. 

4 
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·Office and Laboratory Addition 

The proposed location of this building addition is in an area 

where there are two rock types with a fault contact between them. 

Much of the Knoxville formation contains competent sandstone which 

should provide adequate support for the proposed building using 

spread footings: however, the upper weathered portion of the 

poorly consolidated Orinda formation sediments, the weak shale 

interbeds' of the Knoxville formation, and the crushed rock and 

weak clay in the fault zone could settle under the loads imposed 

by shallow spread footings. This settlement would be differential 

between footings in the competent sandstone and footings in other 

areas. Essentially the same weak conditions were found during 

previous work by Dames & Moore in the rock underlying the north 

and west wall footings of the existing Building 62. Therefore, 

we conclude that the proposed structure should be founded on 

drille~, bast-in-place concrete piles similar to those supporting 

portions 6f the existing building. 

On the basis of the test borings and test trench data, as 

well as our knowledge of the characteristics of the Orinda sediments, 

we believe that the fault separating the Knoxville and Orinda 

formations is not active and dips steeply· to the northeaf?t as shown 

on the Geologic Cross Section. 

Cut slopes in the Orinda formation behind the proposed addi

tion should be no steeper than two horizontal to one vertical. 

The presence of weak material in the fault zone creates a higher 

than normal risk of instability for cut slopes. If potentially 

5 
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unstable conditions are exposed during grading, some modification 

of the slope and/or correction could be required to improve 

stability. Since the total height of cut slope may be close to 

50 feet, an intermediate drain bench will be required to reduce 

surface water runoff. 

We judge that both rock units can be excavated without blast

ing: however, some difficult ripping may be encountered in the 

deeper portions of the Cretaceous rock. Temporary cut slopes 

excavated for construction of basement walls may require shoring 

or flattening where weak materials are encountered. Ground water 

may be encountered in the deepest portion of the cuts for the 

proposed building and dewatering may be necessary to improve work

ing conditions and reduce the risk of temporary cut siope failures. 

The proposed office and laboratory addition will be located 

close to the weak, unstable soils on the west slope. Although 

believed to be relatively shallow, these soils could experience 

deep instability in the event of severe ground shaking from earth

quakes, particularly during the winter months when the weak soils 

are saturated. It is possible that slope failure could reduce 

support of the west wall of the proposed building; therefore, a 

careful analysis of this area will be necessary during the final 

investigation. 

RECOMMENDATIONS 

Foundation Support 

On the basis of this preliminary investigation and previous 

work in the area, we recommend that 

6 
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1. The high bay extension addition be supported 
on spread footings founded on the Cretaceous 
bedrock. The footings can be designed for dead 
load bearing pressures of 6000 psf and total 
design loads of 9000 psf. The spread footings 
should be a minimum of 18 inches wide and 18 
inches below lowest adjacent grade. 

2. The office and laboratory addition be supported· 
on drilled, cast-in-place concrete piles. For 
the purposes of preliminary design, use a skin 
friction value of 1500 pounds per square foot 
(psf) for dead load and 2500 psf for total 
design loads. We believe that these friction 
values are conse~vative for the Cretaceous rock 
and may be increased a~ter further investigation. 
The drilled, cast-in-place concrete piles should 
be spaced no closer than three diameters center
to-center. 

Future Work 

After authorization of funds for the building addition, a 

final investigation should be performed including one or two addi-

tional test borings, laboratory testing, and engineering analyses 

to provide or determine 

1. A more definitive determination of skin friction 
values for the drilled, cast-in-place concrete 
piles located in the various rock conditions 

\ . 

2. Estimates of foundation settlements 

3. Ground-water conditions in the deepest portion 
of the excavation 

4. Potential unstable zones in the permanent cut 
slope 

5. A judgment of the amount of instability which 
might occur in the slope west of the office and 
laboratory addition during severe earthquake 
ground shaking 

7 
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I Consolidation of Sedimentary Rocksl usually determined from unweathered samples. 
Largely dependent on cementation. 

U - unconsolidated 
P D poorly consolidated 
M a moderately consolidated 
W a well consolidated 

II Bedding of Sedimentary Rocks 

Splitting Property Thickness Stratification 

Massive 
Blocky 
Slabby 
Flaggy 
Shaly or platy 
Papery 

Greater than 4.0 ft. 
2.0 to 4.0 ft. 
0.2 to 2.0 ft. 
0.05 to 0.2 ft. 
0.01 to 0.05 ft. 
less than 0.01 ft. 

very thick bedded 
thick-bedded 
thin-bedded 
very thin-bedded 
laminated 
thinly laminated 

III Fracturing 

Intensity 

Very little fractured 
Occasionally fractured 
Moderately fractured 
Closely fractured 
Intensely fractured 
Crushed 

Size of Pieces in Feet 

Greater than 4.0 
1.0 to 4.0 
0.5 to 1.0 
0.1 to 0.5 
0.05 to 0.1 
Less than 0.05 

IV Hardness 

1. Soft - Reserved for plastic material alone 
2. ~hardness - can be gouged deeply or carved easily with a knife blade 
3. Moderately hard - can be readily scratched by a knife blade; scratch leaves 

a heavy trace of dust and is readily visible after the powder has been blown 
away. 

4. Hard - can be scratched with difficulty; scratch produces little powder and 
is often faintly visible. 

5. Very hard - cannot be scratched with knife blade; leaves a metallic streak. 

V Strength 

1. 
2. 
3. 

4. 

S. 

6. 

Plastic or very low strength 
Friable - crumbles easily by rubbing with fingers 
Weak - An unfractured specimen of such material will crumble under light hammer 
blows. 

Moderately strong - Specimen will withstand a few heavy hammer blows before 
breaking. 
ftrok~ - Specimen will withstand a few heavy ringing hammer blows before 

rea 1ng into large fragments. 
Very strong - Specimen will resist heavy ringing hammer blows and will yield 
with d1fficulty only dust and small flying fragments. 

VI Weathering - The physical and chemical disintegration and decomposition of rocks 
and minerals by natural processes such as oxidation, reduction, hydration, solution, 
carbonation, and freezing and thawing. 

D. 

M. 

L. 

F. 

~eep - Moderat~ to complete mineral decomposition; extensive disintegration; 
eep and thoro\'gh discoloration; many fractures, all extensively coated or 

filled with oxides, carbonates and/or clay or silt. 

Moderate - Slight change or partial decomposition of minerals; little disintegra
tion; cementation little to unaffected. Moderate to occasionally intense 
discoloration. Moderately coated fractures. 

Little - No megascopic decomposition of minerals; little to no effect on normal 
cementation. Slight and intermittent, or localized discoloration. Few stains 
on fracture surfaces. 

Fresh - Unaffected by Weathering agents. No disintegration or discoloration. 
FraCtures usually less numerous than joints. 

HARDINO -LAWtlON ASDQOCIATtle PHYSICAL PROPERTIES 
@ C01lll1l.lting Engineer. and Geologist" CRITERIA FOR ROCK 

DESCRIPTIONS 
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CONSULTANT RESUMES 

1. Engle and Engle, Structural Engineers. 

This firm has specialized in earthquake engineering and hazard 
evaluation for many years. Mr. H. M. Engle, Sr., serves as 
Consulting Engineer for the Board 0-:: FirE! Underwriters of the 
Pacific and its successor, Pacific Fire Rating Bureau, in charge 
of all investigation and rating of buildings and structures for 
25 years. He is also Consulting Structural Engineer for Factory 
Insurance Association on earthquake safety. He was a Member of 
the Advisory Board to the California Division of Architecture for 
the design of school buildings for 18 years, and a Member of the 
Board of Directors of the Seismological Society of America for 
several years. The Engles and Mr. Donald F. Moran, Consulting 
Structural Engineer associated with Engle & Engle, recently 
completed an investigation of three of Pacific Gas & Electric 
Company's largest power plants for earthquake safety. 

2. Harding-Lawson Associates, Soils Engineers, Geologists and Geo
physicists. 

This firm has carried out extensive work in foundation and earth
quake engineering for seismic restraint design for numerous large 
projects throughout the local area, including soild dynamics for 
major slide repair at. LBL. 

3. Garretson-Elmendorf-Zinov-Reibin, Architects and Engineers. 

This firm· offers services and Architectural, Civil, Structural, 
Mechanical, Electrical, and Sanitary Engineering. They have 
extensive experience in many types of facilities including lab
oratories and testing. electronic and communications, shops and 
service centers, educational, manufacturing, office and commer
cial, civil/structural, electrical and mechan lcal systems and 
master planning and site development. They have executed pro~ 
jects for a great variety of clients including private and public 
corporations and governmental agencies from districts of various 
sorts, municipal, state, and national bodies. Their clients in
clude ERDA, Sandia Laboratory, and NASA. The company principal,s. 
are: 

Bradley B. Garretson 
James H. Elmendorf 
Paul L. Zinov 
Fred M. Reiben 
James D. Leach 
Robert H. Ahearn 

Civil Engineer 
Civil Engineer 
Architect 
Electrical Engineer 
Civil/Structural Engineer 
Mechanical Engineer 
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4. De re k Da n i e 1 s 

Mr. Daniels prepared the detailed estimate for this project. is 
a professional construction estimator in the Plant Engineering 
Department at Lawrence Berkeley Laboratory. He has has ex
cellent training and experience in preparation of construction 
estimates, surveys and analyses for large construction projects 
of all types. His technical training includes the Harris Tech
nical Institute, Preston, England - Building Construction; and 
Liverpool University, College of Building, Liverpool, England
Quantity Surveying/Estimating. He has worked for a number of 
large construction concerns including the following: 

Lee Saylor, Inc. 

Skidmore, Owings 
& Merrill 

Perrini Corporation 

Rush & Tompkins 
Construction Ltd. 

Poole Construction 
Company 

Construction Management Consultants 
Walnut Creek, California 

Architects, San Francisco 

General Contractors, 
San Francisco 

General Contractors 
Edmonton, Alberta, Canada 

General Contractors, 
Edmonton, Alberta, Canada 
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\:"D~INU lto« "()M'r~~~ION ~ ~"DN. 
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~IT~rA 
UA.Tt: 
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4. I 
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CLIENT 1-. f:;,. 1.-. Joe NO 13.2:" 

PROJECT: MP-.Tef(..\Al. ~ e-, M Ol-ec.UL..~ 

SUBJECT CO( DATI 

SH.4- OF 

I ' 

Tif. ,FLOQf'. f~Ah"'\NG ' 
~ I W 1'2)( I"'.S: 
~1. W Il,X?\ 
6/ W'2+-'<94-
~'Z- W ~t". ~b 
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CLIENT JOII NO. ,.:l;2. "2. 
PROJII!:CT: 

SUBJECT· 

GH. S 01" 

F LOOf!.... /"'OAP~ 

L. L. 

F \.. OO~ '0, L.-. 

1\ it I ft.~ 
COHG. ~1,..M7 (5 !z. Tic.) -- So 
MCTA1.- 'Ot:"c~ == !> 
7Ttf;l,.., ~INC:l - ~ -
r\...~. f,,,,,,,;).., =- I 
f" A~ ,., 'TI 0""" ~ - lS -
M~CH. ~ £:.L..ec. T. B:P "l,e;, 
c:.t.t I..q~ Ca • = .", t; 

• e,o'/(t '\,; 

PUR..\"'\N~ ~- \ -.---
--------~----~~ 

, " s.rA...a ==- I'). ~ 
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~II I "2.-
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. .. 
''''' 

~MP. F-~C':.7t.- F\J\-\...'"( ~uf'r'R~O' 
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CL.IENT. L...,?l-. 
PROJECT: 

SUBJECT 

T~II? w I'DTH 

U> -.- ..z. 0 s.*' F1' ~ c- I -=- 1,7.; "I, 
'<-I, I '1 7 Cf. (, F--f Ie. M = 1,1? >S (27.·1» --b 

T~'( wl(p,,~1 

~'" t'- /(1 r - 72, (P x (It ~ 20. -z.; ~!7 t - ~ 

+7,Z,~J 

(:,-1 
?PAt--I --¢.If1-'" I 

P ::: l~o t"1"2.C; ) )(5.&8" ,~.~ 
Ie. 

::;\S.5 

~-t~ u:..1 ~ 
i.bq, <... -t. [.~ 

.-z.. 'Z-\ ~ '" 

rrz,- W 

--

Joe NO. I ~,,1. 

cO( OATI: 

SH.h 0 .. 

·3 
'5= 41,2'''-
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·SUBJECT CO( OATI[ 

SM.? 0 .. 

--

P:: 
~H~, , ~ 

Z O~ )f. S. 7t; X zt-.1~ = 2t,,6 

k. ~ 
:. It?)( 2b·g --

t.. , 
?-,=-. & )(' 5·75 

1'64--. I 
--

--
, / 

I I 
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CLIENT L...e..l-. 
PROJECT' 

SUBJECT 

- 40 .. 
- J 

.lOB NO. 1'-;2.:. 

CO( DATa 

SH.P, 0 .. 

I 
""T'R'~. WID7H "C 18 

("'T I c;,.T , a -z.,'"''t) ~-) 

...-,H.... ~~") , 
= I {3 0 -r /.z. ~ J)C I b 
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,/UP;.. 
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CLIENT l... (::,.1-. 
PROJECT: 

TYf"ICAt.- ROOF~· FR.,6,tv\IN~ 

Tir, ~OOf f~AMING 
~-" . 'A J'L.I( \~ 
~. 4- \N I (, .. 2. '" 
~-4 W 'Z-I )(God 
(':"J- ? \-'-' Zt X S~ . 

Joe NO. J 32.S 
DA ..... 

.;~/;; -7 ~ 
COl D"Ta 

SM. '-) OP' 

, ( 

-r 
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CLIENT JOB NO, I ~'l2 

PROJECT: M A l' E:. R. tAt- DAT~ 

-2;;-"/;.. MOL-cc..uI.-AR L~. 
SUBJ.£CT 

~OOF 

~OOr L:.IV~ L-~ -- .-.~ ._- ,- -_._- --_._._--

4-" c...ON~. ~I'-\.. OV~ = 
M~ .. 'rM.. 'D e.c:.1oC. (;' "TI'-o • 'A"') 

" 4 CONe..· p~ 
~~ ~OOfINtr,(".~ .'~"') 
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= 
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3,ott/~~ 

c" 

SH. A 01" 

q .0 t-Ir,.""", 

2, 0 #/~~ 

'1.. 5 ~ I ,.,.1.0 , 

.,/ew" . 1.0 '1 

DATa 
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CLIENT 

PROJECT: 

SUBJECT 

= 
M 

--

PUI'iC.UN 

'-" -
M -

L.. ~ L. Joe NO \~22 

TYPo ~OOF f~AM~Ne:, CK OAT~ 

SH.lo OF 
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--
T.L. 
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L. B.L. 

sPAN _ ?~.S 
, 

II. I ,(. I , 

.'3~ x 1_i7~ - 1~'6.Jt(S.'8t"'l.w5.S6) 
6~9.5 - '227.t, 

- ~4-I, ~ Ft'''-

~71' 4- F-fl(~ I~tt. ~ 
IS~ I~" 

Joe NO, 13:z.2 

CIl DATa 

SM. , 0" 

. ~, ..... 
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CLIENT L.,~.L.. JOII NO. !::J 1.. 2 
PROJECT: 

SUBJECT TYP. COLUMN e fOUNTA-rION CK DATI 

TYP. COLUMN 

c..OL. 

AT 

--
== 

l - 15 

--

Ie. 1<-
~2.~ + ?1"~ 
4~4 .s, 

"410"" 

• 470 
'ai" u:. v 

--.. 

SH. 1'2. 0 .. 

.'\..A I 1.1. I'''' 

"'C".,:. .3. 0 c3 
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CLIENT, L.e,L. 
PROJECT: /v\AIE:~IA:L £t.. MOLECUL.AR. L.~, 
SUaJECT Tyr. '-t '-. fou~ATION 

"TYP. COLUMN FOU~r,PATION 

GO L... FTG. 
1----------'-

&:-....",~ c,.ITY OF ~ " ~t:P 

MAX. c:..oL.. L-~~ = 
~t) wT. OF G.~AOt &~. -

'\ ~ Ho'J... 
Sf TT IC ~ ", I It \sao 

C:::AI~~O...a (FT. ~ ... ?t:-f:) ON 
\700 ~,~ ... 'F'f.It.TIOi..J \/Al..UE:. c=r 14-. ,,, "-,. 
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I."~"/ 
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ey OATI 

RTL 4-1~-1~ 
C. OAT. 

SH. 1'2; 0 .. 

to 
470 

'20 t:. 

... qO 'I(.. 

-------_... . .... 

1'(2..\h. ~ := 
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I , 
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~1S:2,4~ ~ 
I C;.T ( 1. ":;! ~. 



10-56 

GARRETSON • ELMENDORF • Z,NOV • REIBIN • 
CLIENT l.. 5. L... 
PROJECT:· 

SUBJECT,--

E::.>ASE:M~NT C.OLUMN ~ FOUNDATION 
CCOL.UMN :'OuTH OF C.OL... I..I~ ~). 

TH~~ c:..ol..e,. 1::)(.'" ~NO 
or 0 ~!if} R-J2. , 

~
ftJ~').; ~H'V ~ 

MA)I. • Co\... -= 'Z)( ~o + 1'2 $' )4 4 oo"r . 
&...,~ Dl. ""'" =- , '4--. . Ie::... • 

~~eITy ,f 
U~, ~ I"~ 
\.4~ ~u ,"!'Ott TIIie P 
I.. t"-l c..n", 

U~t:. W 10 Jl.. +' 
It.. 

"2 '2. , 
~ ,f. . 
I 1"'4<-

O.K. 

= .~zt~ . 
1401~""I, 

1:: 'A~t 1"1. 

SAN FRANCISCO. CALIFORNIA 

JOII NO. I j : __ 

COl OATe 

SH. t4- OF 

I 

MA X. iltJP.., = 10 ~ -z() 
""'1r:7f~ =- ~Oo FT~ 

-----------_. 
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U~ ~'cf ~o.:.~ON)Co. '2b \.oON4 
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CLIENT 1.. • e>. L- . JOB NO 13.n. 
PROJECT: 

SUBJECT cc DATa 

SH./~ 

v --

Z _ 1.0 ,Atl:.f:::A oF- ~I CaHE::':iT' ~'~M'C.IT"" 

t - \.0 

T/M~ PE:~/OP T 
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--
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v 
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(!-W) 

I 
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V 157. It;. • 

I I 120 - -- 15~l307 15.[T 

- ,.5 -
.IZ )1( ,.; - . II:> ,- USf;. "~ . -

--. 
--

Z x. I )t..l<)( c. s )( v-..I 
/.0)( '·0 l(. I.:l ~ ><. • 14,><.. W 

0. l£ Co W 

USc\J:; O.rz.W, 
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CLIENT JOO NO. I:':,.:. : 
PROJECT DL DATI[ 

~TL 4-ln l~ 

SUBJECT t-A-r~f.c::...A\' L...OAV$ 
COl DATa 

SH. ! C,. Of< 

0.\... = 

!:t-IHV' , 
W :14-1...5 '" 157.'2.)(. lOS.S ~oor-

.c:.of- .. '\ t I 

.. ~c ... + 10:>'(41(4-)(li7.""lo ""~t..,..~~ 

_ 2..4-~O + ~1-&"" -= 30S6k:. 
\.(. "1(-(" til"" """"'~ 

W = Z430 -+ lOll '" 4-1C.1'lDwtO Ie. 
f., ~ 24;0 +- ~dl.4 =- zq (0 

-

- -- --I - - - .. --- ~ -. 

~ tt.1 ~')r E. 11 \.u 't' ....... \. r.;:.. J I: ~ 
\'\10 ... 100 JC 40('''0 .. 16 w. .~,-- ·-I.=:;;;;;;;;.JI-.................. - ...... -..II-----... --1 

1~IO\( .... i'Z,.o~c.. -.:= "2.G,~D 

THE:. I..AT~N. 1..0~~ ~O!v1 ~~. 
Afr,O\I~ ~""I'l YL"~. ~t. i~~~f".t'.;O 
TO G.~ollwr' "'1" ~ec..cNt;) ~P_. L...E::WL,.. 
'Ht. LA...,.f-~A-L. J.-OADc;. r-e..at-.'l 't.~ a I SoT f\.t2.· 
(wH r (.H /'.t!.K: ~t..AA.L~ I~ f'_F:.A.<;') A{U::' ~f::.~1 ~if.D 
~'( C;\.I~ ~\, '<. ~/'<..v;;.. (o~ F:-A& .. (: ~.{e.wr Wl>l(..(".) WI-I'CkJ 
';U"f"OiC.i Tl-+f:.1Y'\. ROOF --+---'-' .. _----

P,"~b ~~ V Co ,1c.-6VV 
'J ... _,., IS' ~ 7.. 0 f... ~o ~a -t -a.,. 2.&~Ic..) 

- • 2..0 )( 8 7Gt~1I: 
=- 117~''2-~ ~ 17~O 

~e..w == . 2. 0 (-z.q I Ott. .... 7.1' ~GJ )0) 
_ .;'0 >,8110 

. 
I' 

" 
-~ 

~ 
- ~ 

, 
~ 

.-

<+.I!I. 

~~p 

G~ - )';, .... "' .. 
:= 1(P~'t 1'- Dec:.tbN hrL Vr=. 14do~ 

~... t.,l .. ~ oil. e-\A1 ~T"'Qu~ 

Ft =, . 07 x TV 
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4~,/--;' 

~ 
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CLIENT. 1... 5.L. Joe ·NO I ~~. :. 

PROJECT: , , 

SUBJECT 

SH. 17 OF 

1?lc.rft IP;UTION of 1-1oor."~Ai. L-()P(p~ 

v.= ,1te>O !.t- Il:. w",h -. .' 
f't= 44-iG. F)(.: (V ~ Ft ) l.O-x ~IC .. 17/(, -- -i:.w,·~\· "-Ft ::: 

' 11'1 (, It- • ~ w~~~ 
• 

Fl.-tit • W',c. ~K ~~" ~ F)(. (C':.rolC.y ~04t"'1C.) Vx, 

J(. 
~ w~h~ 

'" " I~ , 
14.3~ 72" c!?'2 ... ~,. = 1:3 (, 1!Jc" ~oof aOG& 47 ·52 

4~ 
I 550 lit 550 Z6t;+ 30 8S.{''lO ·;2 l~~ 

:,~ ~ec;~ lSi 41.,b1 O 'ICD • "2?tf' = 27tJ; 1760 
:z.':!.E 

"-----..... ~ 

27'2, 15'- /·00 2V - /7(;JO K 

..... -_ .. 
U\ 

",'C"YIII 

Ie. 
~)( L ,)(. I·(J~ 

"t,.. I 5 ,. ,., 

-- ~./2t; 't:1, 

.. 
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CLIENT L r~ L Joe NO l;oj l.:.!.. 
PROJ,ECT, .y, .. OATE 

~TL -r-,".J&o 
SUBJECT cO( OATE 

SH. 'e., 0,. 

,_~r 

-----------------------------"-



10-61 

GARRETSON • ELMENDORF • ZINOV • RE~aIN SAN FRANCISCO. CALII"ORNIA 

CLIENT \..,5 \... Joe NO I:':· .:. _ 
PROJECT. 

SUBJECT c ... OATI 

SH. I q OF 

NOIC.TH - ~OuTH -=:e1~MIc... 
1;3 G (c.. 

IY\A."'-. f)1"'fHR..A~1o.1 CS~ - 7:3~ k.)l ~ )( 

(
At-::'UM~ T'IoiAT ~''''fH!'I!:.AG:tM)'' ~ 17.0' 

. ~t"AN" I?~T'W~N TH r.:;. 
E:"-lO V-./ ~l..l.? • 

MA)c'. O,Af'HR.,AG"M 3.+4Io!:./, _ 65. ~ F.si. 
~HBA12.. ~r~£::>$ - 11,)( 4. 'I -

'\.. IS I.A-P.o i ~ . 
0. 1(.. • 

Qs,- '2 ;1+ lJc.) 

== I.~ ~ 17(..0 )( I,O~ = 
4-

'-NO, oF' WAI..I,,!:. 
(At.~UME:. A~~ eQUAL-loY o;rlF-f) 

MA-><.. v-IA1..t.. ~H1i:A~ 
Pf.'~ Pr. L-~N('Tt; 

c& B.6' 1::../, 

--
--------------_. __ .. 
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CLIENT L BL. JOB NO 1.~::z..:2. 

Stc) 
--'--r" 
. J'/ 
;y-.('(, 

3. u- ~~ 
UJa.U area,., - 2. 7,535 +t,'I- - Au; 
Grass Ct-r~~ - (PI 7 5'3 It ';I.. - A ca. 

~51 90S It2... - AcuJ 

f'Y'~ 1a~to(? OM:' (!), 40 

Fb~ ~iW.{~ ala at! Ur := I.e<; ~..J (/ • 
~ 1 A~ t. ."f." "Z. 

'IY • 

UIUt/{ ::. U~ x: A,,(() - U, x A~ :.. 0±iI. ~1.~J.t'~.1\b35~ 
AvJ 27, '3'5S 

'"5S-"'3-~1!1~ _ "g17 = Zi, "3'?>S' - 27,335 :: 0, 2.5 ..;:;:e::;,J:,1()~_ 
eo~ k,y'(/F .f.t~ 

4".= Vr = D. I 0 8 tv 
i f)f 71t7. 
t\'(' • 't 
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CLIENT l-~I- )OB NO 1:-' ,.,,:, 
PROJECT lJo+c~if.d=;.,.t MoleoAtf /?e$:.liUO lt1 h Acf.d-{l~.A..-S ~;: !Q~J.':r: { ,;,:;"~,~:, 
SUBJECT. t.etU!i'pt)41 TP~J')l, lWuwlcal Ca {C,S, co< , . 10m 

....... -7" SH. ,., OF 

Gx> L,'uc/ U· va{ve~ ~dtljl11o &f..[;:A.U &'3:;)1 4' sir:~ ~+ ~/ .. m;~}~ 
I. . {, ~J I a llWJ? Z. ,D B to /lvl' It z. 

&Y' qroeJp lL. watt AT~r ~ 2.-5" 

-r4J - ;; - O,O<g ] 

'2. ~-t le ~4 

(JJ4ti~ 

I 
p~'" Vt; "Aw,l(. TPeo + Ap .(Sf.(~ +UlxAIIt!AT 

37.~ 'B -tv Ivr f"t.. '- ;: A I r l' 
~t.U 

Aw:: '21,3~5' It?... 5f· sfu,;hl(t Jx~,.,. ~ O. IJs 

TDe~= Z""3 0 

u = I() 

A r =: (P,153 liZ 

UF;: I,()~ 

6'- f?4°- 71:/',- 80 
ADtU - '3:3.9:::> ~ it -z.. 
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BASIS OF MECHANICAL DESIGN CALCULATIONS 

A. SITE 

1. City Water Service 

A new 6-in. CW connection will be made in the 8-in. main on the 
east side of the new building. The new CW service will be brought 
underground to the new Materials and Molecular Research Laboratory 
building. A 6-in. curb shut-off valve will be installed in the 
new service. Also during construction the 3-in. water service to 
the existing building will have to be relocated vertically to ac
commodate the excavation for the new building. 

2. Natural Gas Service 

A. new natural gas service will be installed to accommodate the 
total gas load of 12,800.000 BTU/hr. The gas will be piped at 1 
psig to the boilers in the new laboratory building and at 5 psig 
underground to the eXisting laboratory. The existing gas service 
will have to be relocated because of the siting of the new build
ing. 

3. Rainwater System 

The new rainwater outfall will bring the rainwater collected in 
the new building out underground to connect into the existing 
storm drainage spillway system at the east side of the new build
ing. The system will be designed for a 2 in./hr rainfall. 

4. Sanitary Sewer SystelT!. 

The sewer will be run in stacks in the new building and brought 
out under the new shop to the site sanitary sewer at the west 
side of the existing laboratory where it will connect at invert 
elevation 755+. The sewer will be designed for a 1/4 inch per 
foot slope. A waste monitoring system will be constructed to 
intercept the sewer wastes of the new and existing buildings in 
the future. 



10-77 

B. BUILDING 

1. Acid Waste System 

All waste outlets in laboratories will be connected to a central 
acid waste system within the building that is to be completely 
isolated from the sanitary sewer system. This waste system will 
connect into the sanitary sewer system at a point remote from the 
building. The distance from the building to the sewer connection 
will be controlled by the space required for an installed sump and 
monitoring system to be installed between the building and sewer 
connection. 

2. Plumbing System 

The new plumbing system will have American Standard or equal 
plumbing fixtures. All fixtures will have integral Or remote 
stops; all exposed piping will be chrome plated. The new water 
heater will be a vertical storage type converter with the domestic 
water heated to 120°F by 150°F heating hot water. The heater will 
heat 10 gpm of water from 60° F to 1200 F and will provide 200 gal
lons of storage capacity. The hot water system will have balanced 
loop returns on each floor with a 10 gpm recirculating pump in the 
Mechanical Room. All plumbing fixtures with flush valves will 
have shock absorbers in the pipe line. The domestic hot and cold 
water will be connected to the water service with a pressure re
ducing valve set at 80 psig. 

3. Low Conductivity Water System (LCW) 

The LCW system in the existing laboratory building will be ex
tended to the new laboratory building. The system will be in
stalled in balanced closed loops the length of the utility chase 
on each floor for laboratory equipment cooling. The water will 
be boosted to a maximum pressure of 90 psig by two new LeW pumps 
in the new Mechani~al Room. The pumps will each circulate 50 gpm 
at 240 feet of head. 

4. Industrial Hot and Cold Water System_ 

Industrial hot and cold water will be supplied through the length 
of the util ity chases on each floor of the new buil di ng. The hot 
water will have a balanced recirculating loop. The hot water 
heater and recirculating pump will be the sam type and size as for 
the domestic water system. A pressure reducing valve and reduced 
pressure backflow preventer will connect the industrial hot and 
cold water system to the cold water service. 
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5. Compressed Air System 

Source of supply will be three new tank mounted air compressors 
with supply pressures of 90 to 100 psig. The system will include 
a distribution piping to furnish 75 psig within shops and labora
tory areas. System shall be dried to dew point temperature of 
40°F by a refrigerated air dryer. Each duplex compressor will de
liver 52.5 acfm at 100 pSig. They will be mounted on horizontal 
120 gallon receivers. The new compressors will be connected to 
the system in the existing laboratory. 

6.. Natural Gas System 

Natural gas will be distributed within the new building to lab
oratory and shop areas within the utility corridors and chases at 
a distribution pressure of 7 in. W.C. Extension from the pressure 
regulator installation at point of building connection will be 
provided. 

7. Demineralized Water System 

The demineralized water system will be using the water that is 
both cooled and conditioned in the LeW System and will be ex
tended from the existing laboratory building. This sytem shall 
have non-metallic pipe and fittings. The system will have a min
imum pressure of 35 pSig and a maximum of 55 psig. The temper
ature of the water in this system will be I~C. The system will 
be looped down the 1 ength of the ut i 1 i ty corri dar a nd chases on 
each floor with a booster pump in the Mechanical Room of the new 
building. The piping system will be sized for 15 9pm per floor. 

8. Heating, Ventilating and Air Conditioning 

a. Design Criteria 

Design criteria and calculations for control of space temper
atures shall be according to the latest editions of the 
ASHRAE Guide and Data Book and according to ERDAM 6301. De
sign conditions shall be as follows: 

Summer 

Winter 

Indoors ---- Outdoors 

84° 0.8. 65° W.B. 

36° F 
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b. Exhaust System 

All of the air supplied to each laboratory will be exhausted 
up through ducting in the utility corridor or chases to the 
roof top industrial type exhausters. The exhaust from each 
lab will be separate and will not connect into the exhaust 
duct from any other lab. Each lab will also have a separate 
exhaust fan. If there are fume hoods in a laboratory, all 
of the exhaust air will be drawn through the fume hoods. 
Auxiliary air type fume hoods will be utilized to avoid con
ditioning of all exhaust air. See Supply Air System Subsec
tion. 

c. Supply Air-Return Air System 

The supply air-return air system will supply air to all por
tions of the building at a rate of approximately 2-1/2 cfm.sq. 
ft. of conditional space. The supply system will consist of 
two in-line vane-axial type fans,a draw-through type hot water 
preheat coil, and air filters in a built-up houslng heated in 
the basement mechanical room. Air will be filtered, tempered 
to 55°F by the pre-heat coil, and due ted up to the spaces 
through the duct shaft and sheet metal ducting. No air will 
be returned from the laboratories, but approximately 90% of 
the air supplied to other areas will be returned by a vane
axial type return fan located in the basement mechanical room. 
The return air to 'total supply air fraction will be approx
imately 20%. 

Each laboratory and each office zone and other zones in the 
building will have a cooling and heating coil installed in 
the supply air ducting to the laboratory or zone. The control 
of these coils will be in the heating-off cooling mode with 
no overlap or reheat. The heating and cooling coils will be 
chilled water and heating water type with modulating control 
valves positioned by room thermostats. 

The supply air quantity to a laboratory may have to be in
creased to provide 100 fpm fume hood face velocities. Any 
additional air above the air quantity required to cool the 
space will be ducted directly into the auxiliary air feature 
of the fume hood and will not pass through the room heating 
and cooling coil. This will reduce the heating and cooling 
loads. _' 

The pre-heat, heating, and cooling coils will be sized for 
500 cfm/sq. ft. of face area. The preh-heat coil will heat 
the air from the mixed air temperature at the winter design 
conditions of 43.2° F to 55° F which is above the conditioned 
space dew point. The zone heating coils will then heat the 
air from 5~F to 8~ F at winter design conditions. The zone 
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cooling coils will cool the air from the mixed air condition 
of 82.5° F, 64.0°F W.B. to 55° F, 52.5° F W.B. 

Total supply air fan flow will be approximately 100,000 cflll 
with approximately 20,000 cfm return air fan flow. 

The air filters will have an ASHRAf efficiency of 90%, will 
be sized for 250 cfm per square foot, and will be NFPA Class 
II. 

Air will be introduced into all areas through ceiling dif
fusers and returned through light troffers into ceiling ple
nums in all areas except the laboratories. 

d. Hot Water Heating System 

The zone heating coils in the new Materials and Molecular 
Research Laboratory building will be supplied with 150°F 
hot water from two new 3,750,000 BTU/hr natural gas fired 
boilers and two new circulating pumps located in the base
ment Mechanical Room. The pumps and piping will be sized 
for a 20°F temperature drop. The hot water will be piped 
through the central utility trench and central utility cor
ridors to the reheat coils. The piping shall be arranged 
for loop returns with three-way mixing type control valves 
on all reheat coils requiring 2.5 gpm and more of hot water. 
The system will have manual air relief valves at each reheat 
coil and automatic air relief valves at the high points of 
the system .. It will also have a diaphragm tube expansion 
tank and air elimination fitting near the boilers in the 
Mechanical Room sized for the total capacity of the system. 
The boilers will be fired independently to maintain the hot 
water temperature. In addition, the heating hot water will 
be used for domestic and industrial water heating. The 
heated hot water temperature will be maintained by thermo
stats throttling three-way mixing type heating hot water 
valves. The heating water piping will be sized for a max
imum velocity of 4 ft per second and a maximum friction loss 
of 4 ft of water column per 100 ft of pipe at C 100. The 
control valves shall be sized for a minimum of 1/3 of the 
total system pressure drop. 

e. Chilled Water System 

The 100 and 400 ton chillers in the existing Materials and 
Molecular Research Laboratory building have enough excess 
capacity to handle the new building. Chilled water will be 
piped through the new basement to the new zone coo1illg coils. 
The piping system will be sized and distributed according to 
the criteria for the heating water system above. New chilled 
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water pumps, circulating 1200 gpm at 90 ft of water column 
head, will replace the pumps in the existing Materials and 
Molecular Research Laboratory bu"ildinq mechanicdl 1'l101il. 

f. High Bay Add;ti~~ 

The High Bay addition will be heated and ventilated by d 

hot water coil heating and ventilating unit supported from 
the roof in the addition. Approximately 10,500 cfm of supply 
air will be distributed through sheet metal ducting. Approx
imately 80% of it will be returned to the unit. Fresh air 
will be drawn through a roof inlet. The fresh air and return 
air will have an economized dampering system so that outdoor 
air up to 100% of the supply air quantity can be used for 
cooling when conditions are right. The heating coil will be 
connected to the heating water mains in the existing part of 
the building . 
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,,_. R' Shc (L+W) 
.,"",yuy auo = --Z:-W-

ft. = ROOM AREA 960 

~Zt Z 
4.4-

I. '7 

sq 

C( 

RC 
~r 

r .. 

IlL ~~~M~"------------ --------------

I 
EFFECTIVE CF.ILlNG CAViTY REFLEcr ANCE = __ -', ..... 2=..;8""--__ --',;;<: 

(From Table II) 

EFFECTIVE FLOOR CA VITI' RErLECT ANCE - ___ .!..' ~4:..lf~ __ ..J,'c 
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BASIS OF ELECTRICAL DESIGN CALCULATIONS 

A. HIGH BAY BUILDING 

1. A new main distribution panel will be installed over the utility 
trench of the existing High Bay Building. It will be served from 
the existing laboratory main power panel. 

2. The existing High Bay Building loads, which are now served from 
the existing Laboratory Building main power panel, will be 
reconnected to the new High Bay Building main distribution panel. 

3. Lighting in the High Bay Building extension will be at 277/4BO volts. 
A new panel board will be provided for this service. 

4. Power for receptacles and miscellaneous 120/20B-volt equipment is 
provided from two 4BO-20BY/120-volt, three-phase, four-wire dry
type transformers. The building addition will require two new 
400 ampere, 4BO volt, three-phase, three-wire power panels, on each 
side of the building addition. Power for 120/20B volt equipment 
will be provided from 45 KVA 4BO-20BY/120-volt, three-phase, 
four-wire dry-type transformers and associated 20B/120 volt, 
three-phase, four-wire panel boards located adjacent to the new 
4BO-volt panel boards. 

B. NEW LABORATORY BUILDING 

1. Existing ~witchgear No. 66A serves both the existing Laboratory 
Building and the existing High Bay Building. An extension to this 
switchgear will be installed to provide additional feeder circuit 
breaker space for the new Laboratory Building. 

2. Lighting at 277/4BO volts will be served by panels at each floor 
tapped to a main lighting feeder running from Switchgear No. 66A, 
in the basement, to the third floor. 

3. Two main risers, one at each end of the building will supply power 
to 4BO-volt distribution panels on the second floor. These panels 
will provide power to step-down transformers and 20BY/120-volt, 
3-phase, 4-wire distribution panels which will provide power to each 
laboratory panel. Laboratory power outlets will be served at 120 
volts, single phase or 20B volts, three phase as required. 

4. A separate 4BO-volt, 3-phase, 4-wire feeder will serve the Machine 
Shop power panel board. This panel will provide branch circuits 
for the machine tools, lighting panelboard, elevator motor, and 
step-down transformer for the 20BY/120-volt, 3-phase, 4-wire 
receptacle panel board. A system of underfloor ducts will be 
installed to serve the machine tools. 

\ 
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5. Mechanical equipment will be served from a motor control center, 
in the basement, connected to Main Distribution Panel No. 66A. 
Critical exhaust fans will be served from a motor control center 
on the roof, connected to the Emergency Power Panel. 

6. Emergency power for the new Laboratory Building will be supplied 
by a new 100 KW diesel-generator set, complete with automatic 
load transfer switch. 

c. LOAD ANALYSIS 

1. High Bay Building connected load is estimated to be as follows: 

2. 

Load 

Lighting 
Receptacles 
Research equipment 
Heat and ventilation 
Buil ding 73 

Existing 
Building KVA 

32 . .4 
30.0 

150.0 
7.5 

151.2 
Spare capacity for future loads --

TOTAL 371. 1 

Estima ted Demand = 320.0 KVA 

The Laboratory Building connected loads 
as follows: 

Existing 
Load Building KVA 

Lighting 154 
Receptacles 100 
Research equipment 331 
Mechanical building 596 
r~achine shop 
Elevator 75 
Building 72 200 

TOTAL 1,456 

Es t i rna ted Dema nd = 1,390 KVA 

New Build- Total 
ing KVA KVA 

18.9 51. 3 
20.0 50.0 

150.0 300.0 
5.0 12.5 

151.2 
75.0 75.0 

268.9 640.0 

are estimated to be 

New Build- Total 
ing KVA KVA 

195 349 
100 200 
680 1,011 
214 810 

60 60 
75 150 

200 
1,324 2,780 
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3. Emergency power requirements are estimated to be as follows: 

D. LIGHTING 

Load 

Exhaust fans 
Laboratory lighting 
General lighting 

TOTAL 

Total 
KVA 

69.0 
8.4 

10.0 
84.3 

~ 1. High Bay Building: The existing power groove lighting system will 
be continued in the Building Addition using similar fixtures and 
lighting layout. All lighting will be panel-switched. 

2. Laboratory Building 
a. General lighting fixtures in the office, laboratories, corridors, 

Conference Room, and areas with 2' x 4' modular acoustical 
ceilings will be 2' x4' recessed fluorescent fixtures with 
acrylic, prismatic lenses and two, three, or four rapid-start 
lamps to give the following intensities 

(1) Laboratories - general, 50 FC to 70 FC 
- close work, 70 FC to 100 FC 

(2) Offices, 50 FC to 70 FC 

(3) Corridors, lobby, and means of egress, 10 FC to 20 FC. 

(4) Conference Room, 30 FC to 50 FC with dimming controls. 

b. Lighting fixtures in the offices and laboratories shall be 
controlled by two switches to provide two or more evenly 
distributed levels of lighting for energy conservation. 

c. Lighting in rest rooms and toilets will be 15 to 30 Fe using 
surface-mounted fluorescent fixtures with acrylic wrap-around 
lenses. 

d. Lighting in the service corridors and other areas without 
finished ceilings will be 10 Fe to 20 Fe using industrial 
fluorescent fixtures. 

e. Lighting in the Machine Shop will be at 70 Fe to 100 Fe using 
eight foot industrial fixtures with power groove lamps. 
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f. Incandescent accent lighting will be provided in public 
area as required for architectural effect. 

g. Outdoor lighting will be provided where required for use 
and architectural accent. 

h. Emergency lighting will be provided in corridors, laboratories, 
stairwells and other public areas by connected selected fixtures 
of the general lighting system to emergency circuits. 

i. Exit lights, connected to the emergency system will be provided 
where required by codes. 

j. Task lighting will be provided where required. 



4. , 

This repbrt was done with support from the United States Energy Re
search and Development Administration. Any conclusions or opinions 
expressed in this report represent solely those of the author(s) and not 
necessarily those of The Regents of the University of California, the 
Lawrence Berkeley Laboratory or the United States Energy Research and 
Development Administration. 
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