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r-------- LEGAL NOTICE -------
This report was prepared as an account of work sponsored by the 
United States Government. Neither the United States nor the Depart
ment of Energy, nor any of their employees, nor any of their con
tractors, subcontractors, or their employees, makes any warranty, 
express or implied, or assumes any legal liability or responsibility for 
the accuracy, completeness or usefulness of any information, appa
ratus, product or process disclosed, or represents that its use would 
not infringe privately owned rights. 



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. 
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SECTION I 

SUMMARY OF CONCEPTUAL DESIGN PLAN 

A. INTRODUCTION 

An addition to the eXisting, overcrowded Building 62 is needed 
to house research groups and support facilities for programs in 
basic research in chemical sciences. The proposed new building 
will provide space for energy-related research that has been identi
fi ed as hi g, pri ority programs by DOE. 

The proposed building addition will provide a better focus of 
ongoing programs presently being conducted in overcrowded conditions 
and dispersed over 12 different locations within LBL and on the 
University of California Berkeley campus, with only 150 of the 
total 500 Division staff members located in the Division headquarters, 
Building 62. The unique combination of multidisciplinary talent 
at the Laboratory wi 11 be used to bri ng to bear the most advanced 
experimental and theoretical techniques on problems relating to 
structural features and reaction mechanisms of chemical processes 
for energy technologies, such as the catalytic conversion of fossil 
fuels and combustion processes. New insights into the dynamiCS 
of chemical processes at the atomic level, required to advance 
the understanding of chemical processes in advanced energy tech
no10gi es, wi 11 be generated where present understanding of crl.Jci a 1 
chemi ca 1 react ions is not sat i sf actor y. . 

Topics of investigations planned to be conducted in the building 
addition include the following: (1) Electron spectroscopy is 
to be developed and used for the determination of the electronic 
structure of matter. Of particular interest are the structure 
of high-temperature species and their interaction with radiation 
and surfaces. (2) The dynamics of elementary atomic and molecular 
processes and the energetics of exotic radicals, ions and ion 
clusters will be investigated by the crossed molecular beam method~ 
This technique provides information on mechanisms and dynamics 
of chemical reactions. (3) New effective approaches will be 
investigated for the conversion of coal to liquid and gaseous 
products. Of particular interest is the elucidation of factors 
that control catalyst activity, selectivity and resistance to 
poisoning. (4) Ultraviolet, visible and infrared ellipsometry 
will be used as a new technique to follow the transition between 
physically and chemically adsorbed states of molecules on solid 
surfaces and to establish pathways of catalytic reactions. (5) 
A more precise comparison between homogeneous and heterogeneous 
catalysis will be devised from molecular research with metal clusters. 
(6) The selective excitation of molecules and chemical reactions 
of specifically excited states are to be investigated. Mu1tiphoton 
absorption spectra will be interpreted and lifetimes of individual 
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vibration-rotation levels determined. (7) Photon-assisted chemical 
reactions at semi-conductor surfaces will be investigated. In 
particular, the role of photoelectrons is to be determined in 
the reactions of water and carbon dioxide to produce hydrogen and 
hydrocar bons . 

The Materials and Molecular Research Division is an interdisciplinary 
group 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, 
Nuclear Engineering, Materials Science and Mineral Engineering 
(Metallurgy and Ceramics), and Mechanical Engineering in the College 
of Engineering. 

The proposed building addition represents one of a three-phase 
plan to consolidate activiites within the Materials and Molecular 
Research Division. Integration of ongoing programs, presently 
being conducted in different locations and under overcrowded 
conditions, will allow the more efficient use of shared facilities 
and provide for improved interdisciplinary interaction on the 
conduct of collaborative efforts. 

B. METHOD OF PRODUCING THE CONCEPTUAL DESIGN REPORT 

1. Lawrence Berkeley Laboratory 

The requirements for the Chemical Sciences Addition to the 
Materials and Molecular Research Laboratory were compiled 
by the LBL Plant Engineering Department in collaboration with 
the Materials and Molecular Research Division. This criteria 
is reflected in the drawings and project technical evaluation 
prepared by Gensler and Associates, Architects, San Francisco. 

The quant ity survey and estimate for the proj ect was prepared 
by the Plant Engineering Department's Cost Consultant. LBL 
Safety Servics Department contributed the pollution and environ
mental assessments. A soils investigation, including boring 
logs and recommended foundation design were provided by consultants 
in 1975. 

The Conceptual Design Report was prepared ,by the LBL Plant 
Engineering Department with editing and production by the 
LBL Technical Information Department. 

2. Consultants 

Consultants to the project in addition to Gensler Associates, 
Architects, include Syska and Hennessy, Inc., Mechanical and 
Electrical Engineers; Harding-Lawson Associates, Engineers 
and Geologists (Site Geology Report and foundation design 
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recommendation}; Engle and Engle, Structural Engineers (recom
mendation and review of the building's structural system for 
static and seismic resistance); and Consulting Cost Estimators, 
Inc. (quantity survey and cost estimate). 



2-1 

SECTION II 

PROJECT DESCRIPTION AND DESIGN CRITERIA 

A. PROJECT DESCRIPTION 

Th'is proposed addition will contain 35,000 gross square feet of 
floor area consisting of three major floors, and partial basements 
on two levels consisting of mechanical room, laboratory and loading 
dock. 

Building 62, Materi als and Molecul ar Research Laboratory, has proven 
to be functionally successful as a laboratory building. The planning 
and design concepts that were utilized in the existing building 
will be used also in the new addition. The underlying concept 
of this planning consists of a central service corridor accessible 
from adjacent laboratory modules, and which contains the necessary 
process piping, drainage, air supply and exhaust ducts that supply 
laboratories situated on either side of the corridor. These systems 
are easily accessible for manifolding behind laboratory furniture 
and for servicing equipment setups used in the Laboratory's research 
programs. Laboratori es situted outs; de the servi ce corri dor zone 
will be provided with specific services as required for each labora
tory useage. Offi ces that are affil i ated with laboratory acti viti es 
will be located along the outside walls of the building. The 
second and third floor levels of the building will contain labora
tories and ancilliary offices; the first floor level will contain 
a seminar-conference room and administrative offices. It is anticipated 
that administrative offices and the conference room in Building 
62 will be returned to research use in the future. The functions 
on the first floor will serve the combined laboratory complex 
including future additions. 

The exterior appearance of the addition will be similar to the 
existing building. The facades will consist of form-board textured 
concrete wall panels, and where windows occur, the spandrels above 
and below the windows will consist of exposed aggregrate embedded 
in a cement matrix. The building will incorporate ramps serving 
both buildings for use by the handicapped. The new addition will 
contain its own elevator serving all levels of the building. 

Site utilities for the addition will consist of required water, 
sanitary sewer, natural gas, and electrical power., All utilities 
are available at the site. The immediate site environs will be 
landscaped with respect to both erosion control and appearance. 
The use of the buil ding on a net square footage basi s is gi ven 
in Table 2-1 "Schedule of net areas, functions, and occupancy." 
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B. DESIGN CRITERIA 

1. Architectural· 

Uniform Buidling Code criteria for the new addition are: 

a. Site Designation: 
b. Estimated number of occupants: 
c. Occupancy classification: 
d. Type of construction: 

Fire Zone 3 
91 
B-2 
Type II, F.R. 

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 consists of concrete slab 
supported by steel beams and girders. Construction of this 
type provides flexibility for the installation of additional 
utilities if future need occurs. 

All floors have been designed for 125 pounds per square foot 
live load capacity. The roof has been designed for a live 
load of 50 pounds per square foot and can accommodate roof
mounted solar energy equiJlTlent. 

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. Mechan i ca 1 

The exi sting Molecul ar and Materi al s Research Laboratory Bui 1 ding 
is a guide for selection of the 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 
natural gas, and demineralized water. 

The perimeter offices and laboratories, corridors, interior 
office and conference/seminar room will be served by heating 
and ventilating systems. The interior laboratories, making 
up approximately 70% of the total programmed laboratory area, 
will be air conditioned. Cooling will be provided by chilled 
water from the existing building. 
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Heat i ng wi 11 be provi ded by new bo i 1 ers. 

The design criteria and calculations for control of space· 
temperatures are based on 1 atest editi ons of ERDAM 6301 and 
the ASHRAE Guide. 

Ener gy cons er vat i on and ut i1 i zat i on of so 1 ar ener gy 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 west end of the existing building. 

4. Electrical 

New 480/277V main distribution panel shall be installed in 
the basement of the new laboratory building. Power shall 
be served from the existing 3000 amp, 380/277 switchgear 66A. 
See Electrical Single Line Diagram E2 and supporting calculation; 
for feeder and conduit routing from existing switchgear 66A 
to new 480/277V main distribution panel, see D Mechanical 
Drawing ME 1. 
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TABLE 2-1. Sc~edule of net areas, functions, and occupancy. 

Chemical Sciences Addition 
to Building 62 

Servi ce Level and Coal 
Conversi on Laboratory 

First Floor: 
Lobby 
Conference/Seminar-Foyer 
Admi ni strat ion 
Supply, storage, and 

misc. rooms 
First floor subtotal 

Second Floor: 
Conversion of Coal 
Metal Clusters 
Excited Molecules 
Photon Assisted Surface 

Reactions 
Supply, storage, and 

misc. rooms 
Second floor subtotal 

Third Floor: 
Photoelectron Spectroscopy 
Crossed Molecular Beams 
Molecules on Surfaces 
Supply, storage, and 

misc. rooms 
Third floor subtotal 

Net Area ft 2 
Labs Offices Other 

640 

1,310 
1,310 

630 
970 

4,220 

1,940 
1,310 

970 

4,220 

144 

2,360 

2,360 

280 
290 
280 
280 

1, 130 

560 
280 
290 

1, 130 

670 
3,390 

320 

4,380 

90 

90 

90 

90 

Subtotal all floor nets 9,080 4,764 4,560 

Total net functional floor area: 

'Peopl e 

4 

14 

14 

14 
10 
6 
7 

37 

15 
13 
8 

36 

91 

Less Lobby, Conference-Foyer areas 
Adj usted net area 

18,404 ft2 
-4,060 
14, 344 ft~ /91 people = 158 ft 2/person 

Lab Area of 9,080 ft2/14,344 ft2 = 63% Lab. Ratio 
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SECTION II I 

COST ESTIMATES 

Contents 

SCHEDULE 44 

Items 1 to 7 - Dates, Current Cost Estimates, 
Financial Schedule. . . . . . . . ... 

Items 10 - Details of Cost Estimate . 

Recapitulation: Estimate Summary (for Schedule 44) . 

Basis of Estimate Summary. 

A. General 

B. Special Facilities 

C. Standard Equipment 

D. Cant i ngenc i es . . . 

.3-1 

. .3-2 

.3-4 

. ... 3-6 

.3-6 

.. 3-6 

.3-6 

.3-6 



DEPARTMENT OF ENERGY Schedule 44' 
APPROPRIATION ______ ~E~n~e~r~gy~ ____________________ ___ 

F'{ 1980 BUDGET REQUEST 

(Tabular dollars in thousands. Narrative material in Whole dollars.) 

.CONSTRUCTION PROJECT DATA SHEETS 

UNIVERSITY OF CALIFORNIA 
LAWRENCE BERKELEY LABORATORY 

Mission Energy Supply - Research and Technology Development 

Resource Baiic Energy Sciences 

Activity Chemical Sciences 

1. Title and location of Project: Chemical Sciences Addition 
Bui1qing 62 

3. Date A-E Work Initiated:~Qtr. FY 1980 

3a. Date Physical Construction Starts: ~ Qtr. F'{ 1980 

4. Date Construction Ends: ~.Qtr. FY 1981 

7. Financial Schedule: 

Fiscal Year 

FY 1980 
81 
82 

Authorizations Appropriations 

2. Project No. 80-LBL-003 

5. Previous Cost EstUmate: ($7,000) 
Date: March, 1978 

6. Current Cost Estimate: 
Less .Amount for CREaD None 

:---:~:-----

Net cost Estimate: $7,000 
Date: May 1978 

Obligations 

$7,000 

Costs 

$ 800 
5,700, 

500 

\J.) 
I ...... 



DEPARTMENT OF ENERGY 

APPROPRIATION ____ E.;;.;,;NE_R;.;.;;G;.;.Y~----------

Schedule 44 
(Continued) 

F'i. 1980 BUDGET REQUEST 

CONSTRUCTlON PROJECT DATA SHEETS 

UN IVERS IT'{ OF CALIFORNIA 
LAWRENCE BERKELEY LABORATORY 

1. Title and Location of Proj ect: . Chemical Sciences Addition 
. Building 62 

10. Details of Cost Estimate 

2. Project No.: 80-LBL-003 

A. Engineering, Design and Inspection at about 15%.of Construction Cost .....•...• , ..........••...• 

SAN 0 rati T h' I S 2% ..' pe ~ns ec nJ..ca upport. 0 .............. •••• •• .,.·.·. ~ •• o· ••••••••••••••••••••••••••••••• 

B. Construction Costs ......................... _._ ....... to •••••••••••••••••••••• 0 ••••••••••••••••••• . . 

1. 
2. 
3. 
4. 

Improvements to Land ••..........•.........•....•.•.• ~ .............. . 
Building 35,000 Sq. Ft. gross at about $106/Sq. Ft •.•..•......•... 
Special Facilities ........................... ., ..... ···········"····· 
Utilities ....... . " ................................................. . 

$ 200 
3,715 

145 
1~0 

$ 640 

10 

4,180 

C. Standard Equipment ...•...•••.•........•.........•.•..•..••.•••••.•••.••••... •·•········•·•••• '.' 900 

Sub Total ......................... . $5,730 

D. Contingencies at about 22% (of which $815,000 is for building contingency) ••••••.•.••.••.•.•.•• 1,270 

*Total Project Cost •••••.•..••.•••• $7,000 

*Costs from current estimate summary have been escalated at 6% per annum, in accordance with DOE guidance, for 
a ~eriodof 2.5 years to the mid-point of the construction period for a total of about 16% (the project's 
Cost Consultant's present per annum escalation factor for this locality is approximately 9% per annum). 

W 
I 

N 



DEPARTMENT OF ENERGY 

APPROPRIATION __ -=EN:.:.:E;.;.R;.;;:G:.;.Y_~ _________ _ 

FY 1980 BUDGET REQUEST 

CONSTRUCTION PROJECT DATA SHEETS 
UN IVERS IT'i OF CALIFORNIA 
LAWRENCE BERKELEY LABORATORY 

1. Title and Location of Proj ect: Chemical Sciences Addition 
Building 62 

10. Details of Cost Estimate (continued) 

2. Project No.: 80-LBL-003 

Schedule 44 
(Continued) 

E. This estimate does not include the cost to add Solar Energy System. Refer to Section VIII for the cost of 
solar options and Section VII for variations in costs related to energy use. Cost eontingencies include 
allowance for variations in cost related to the choice of mechanical systems. 

(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 structur~, and will also outline the considerations for energy w 
conservation as required by DOE-6301. ~ 
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ADDITION TO BUILDING #62 MATERIALS AND MOLECULAR RESEARCH LABORATORY 
UNIVERSITY OF CALIFORNIA - LAWRENCE RADIATION LABORATORY, BERKELEY ,CAL. 

SUMMARY OF THE ESTIMATED COSTS 1 MAY, 1978 

1.00 IMPROVEMENTS TO LAND (SITEWORK) Location 

2.00 

Demolition 
Earthwork 
Paving-Curbs,Wa1ks,Retain-

ing Wall, Steps 
Landscaping & Irrigation 
Misc. 
Site Drainage 

Sub Total 

$ 1,360 
73,455 

29,002 
38,390 
3,610 
4,360 

Add General Conditions Pro Rata 
Bond 5/8% 
General Contractor's Fee 6% 

(2.10 1st 2 figures, Pg.7) 
(2.20, Pg.7) 

(2.60, Pg.9) 
(2.70, Pg.9) 
(2.20, Pg.9) 
(2.50, Sect. a. Pg.8) 

150,177 
12,010 

1,014 
9,792 

Estimated Cost of Construction April, 1978 
I 
172,993 

BUILDING 
Alteration to Exist. Bldg. 6,950 (2.10, Pg.7) 
Caissons 56,365 (2.30, Pg.7) 
Dewater 15,000 (2.40, Pg.7) 
Foundations 31,716 (3.10, Pg.10) 
Structural/Architectural 

Concrete 646,150 (3.20, Pg.l1) 
Slab on Grade 21,563 (3.30, Pg.1l) 
Masonry None 
Structural Steel 206,154 (5.10, Pg.12) 
Misc.&ornamenta1 Mt'ls. 28,273 (5.20, Pg.12) 
Carpentry, Rough 55,904 (6.10, Pg.12) 
Carpentry, Finish 
Moisture/Sound/Thermal 

16,516 (6.20, Pg.12) 

Protection 37,790 (7.00 Total Pg. 13) 
Doors,Sash,Glazing,Fin. 

Hardware 81,247 (8.00 Total Pg. 14) 
Finishes,Inc.Fire Spray On 214,570 (9.00 Total Pg. 15) 
Specialties 21,785 (10.00 " Pg. 16) 
Furnishings (Non Lab) 10,590 (12.00 " Pg. 16) 
Equipment & Cabinetry Lab. See Schedules 
Conveyance - Elevator 69,000 (14.00 " Pg. 16) 
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2.00 

ADDITION TO BUILDING #62 - MATERIALS AND MOLECULAR RESEARCH LABORATORY 
UNIVERSITY OF CALIFORNIA - LAWRENCE RADIATION LABORATORY, BERKELEY, CAL. 

SUMMARY OF THE ESTIMATED COSTS 1, MAY. 197-8 - Pg.2 

BUILDING - cont. 
Mechanical 

Plumbing $205,965 
Heat,Vent & A.C. 468,000 
Fire Sprinkler 45,000 

Electrical 505,800 

Sub Total 
Add General Conditions Pro Rata 
Bond 5/8% 
General Contractor's Mark Up 6% 

of summary 
Location 

'(15.10, Pg.17) 
(15.20, Pg.17) 
(15.30, Pg.17) 

(16.00 Total, Pg. 17) 

$2,744,338 
267,072 
18,821 

181,814 

Estimated Cost of Construction April, 1978 $3,212,045 

3.00 SPECIAL FACILITIES 1978 $ 

4.00 UTILITIES 
Electrical 
Mechanical 
Relocation (At Link) 

Sub Total 

$ 70,600 
11,050 
9,000 

Add General Conditions Pro Rata 
Add Bond 5/8% 
Add General Contractor's Mark Up 6% 

1981 (1.22) 

(2.50 Sect. g. Pg.8) 
(2.50 " b,c,d,e,f, Pg.8) 
(2.50 " h,Pg.8) 

$ 90,650 
7,243 

612 
5,910 

Estimated Cost of Construction April, 1978 $ 104,415 

TOTAL (CURRENT COST) $3,489,453 
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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 1978 costs were escalated 6% per 
year compounded (16%) as noted on the Schedule 44 Construction 
Project Data Sheet (Financial Schedule) of this Section, in accord
ance with DOE guidance. 

Speci al faci 1 iti es and standard equi pment costs are shown under 
Constructi on Costs in Secti on X, item B, are slJTlmari zed and escal ated 
(in accordance with above noted escal ation) frOOI the May 1978 . 
prices of the' facilities and equi\lTlent contained in Schedule 44 
lists of Section X. 

The breakdown of Engineering, Design, and Inspection costs during 
FT 1980 and FY 1981 is as follows: 

Title I 

Title II 

Title III 

Total 

B. SPECIAL FACILITIES 

$ 90,000 

180,000 

380,000 

$ 650,000 

The 'Special Facilities listed in Schedule I are the systems and 
special equipment required to support several experimental programs, 
interdisciplinary support laboratories, and work spaces planned 
for the new additi on. Program investi gators have analyzed the 
physi cal requirements of their acti viti es and the speci al facili
ties 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 
Equi\lTlent were compiled form the latest catalogs, discussions, 
with vendor representati vest and actual costs of recent purchases 
of si mil ar equi \lTlent. 

D. CONTINGENCIES 

The contingency allatlance is to provide relief form various uncer
tainties that may affect costs. These uncertainties may take 
several forms: 
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1. Unknown factors or discrepancies encountered during construction. 
One such iten could be a vari ance in the iI1Iount of site work 
to be done depending upon geologic conditions or exact siting 
of the building. 

2. Current ly un known changes in codes or envi ronmental requi rements 
that could increase costs. 

3. Specifics in the Special Facilities or Standard EquiJlTlent 
may change by the time construction or procurenent 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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CHEMICAL SCIENCES ADDITION TO BLDG. 62 - PROJECT TIME SCHEDULE 

A-E SELECTED PRIOR TO FY 1980 

TITLE I 

TITLE II 

• BID BUILDING 
I 

TITLE III 

TITLE II 

• BID SITE WORK 

TITLE III 

I I 1 , I I 

• • TITLE I 

TITLE II *OTHER CONSTRUCTION 

BID • INCLUDING SPECIAL 
FACILITIES 

TITLE III 
• 

*EQUIPMENT PROCUREMENT 

OBLIGATIONS 
$7,000,000 $ 0 

. 
COSTS 

$ 800,000 $ 5,700,000 $500,000 

i I I I I I I I J 

11 2 13 1 4 1 12 I 3 14 1 I I I 
Oct Jan Apr Ju1 Oct Jan Apr Ju1 pct 

FY 1980 FY 1981 FY 1982 

*These items have been considered as to their integration into the 
Building Construction Program. At this time there are no known conflicts 
and no known items of unusually long delivery time. 



.cONSTRUCTION SCHEDUl.E 
CHEMICAL SCIENCES ADDITION 

BUILDING 62 

LAWRENCE BERKELEY LABORATORY 

BERKELEY CALIFORNIA 

SITE WORK 

MOBILIZATION 

EXCAVATION 

SITE UTILITIES 

FINISH GRADING 

ROADS AND WALKS 

LANDSCAPING 

STRUCTURE 

FOUNDATION AND RETAINING WALLS 

SLABS ON GRADE 

STEEL FRAME 

SUSPENDED SLABS 

CONCRETE SHEAR WALLS 

STAIRS 

ARCHITECTURAL 

ROOFING 

GLASS AN~ GLAZING 

SUSPENDED CEILINGS 

INTERIOR PARTITIONS 

FLOOR COVERINGS 

MECHANICAL PENTHOUSE 

MILLWORK AN~ TRIM 

PAINT 

DOORS AND FRAMES 

TOILET PARTITIONS AND ACCESSORIES 

FINISH HARDWARE 

CHALKBOARDS AND TACKBOAROS 

ELEVATOR 

LABORATORY EQU I PMENT 

FURNITURE 

MECHANICAL 

PLUMBING 

HVAC 

SPRINKLERS 

ELECTRICAL 

INTERIOR ELECTRICAL WORK 

0 1 2 3 4 5 6 
MONTHS 

7 8 9 0 11 2 13 4 

-

, 

! 

I 

5 16l 7 8 

~U~L~IN J I 
ACCEt AI,C~ 

-

I 

CHEMICAL SCIENCES ADDITION 
BUILDING 62 

MAY 1978 

M. ARTHUR GENSLER AND ASSOCIATES Architects 
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METHODS OF PERF rn ~NCE 
1. Design 

a. A Design Program will be produced by the LBL Plant Engineering 
Department to direct the Architect-Engineer. This program 
will include design criteria for the architectural, mechanical 
and electrical aspects of the building as well as site 
work, utilities, special facilities, and equi\lTlent 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 1 ump-sum subcontract wi 11 be negotiated and awarded 
by the Uni versity. 

c. LBL construction inspectors will perform inspection of 
construction (Title III). 

2. Constructi on 

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

b. Some construction, alterations, modifications and equi\lTlent 
install at i on will be done by LBL crafts. 

3. Procuranent 

Wherever feasible, LBL will procure standard equi\lTlent and 
some spec; al facil iti es through competiti ve bidding. 
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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 deve 1 opnent, incl udi ng earthwork, excavat ion, fi ni shed 
gradi n g and 1 ands ca pi n g. 

2. New building construction, including a new Chemical Sciences 
addition to Building 62 and enclosed connecting corridor, is 
part of the new constructi on and provi des the requi red support 
and tie-in with the existing facility. 

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

B. Materials and Systems 

New construction will match the existing and shall be steel and 
reinforced concrete. New Laboratory Building shall be partially 
air conditi oned. 

C. Executi on 

All work will conform to highest standards of construction practices, 
and will conform to speci al Lawrence Berkeley Laboratory design 
standards. Applicable provisions of the following codes are hereby 
referred to and made a part of thi s work. Allwork performed 
shall be in accordance with such laws, regulations, and the latest 
edition of all applicable codes including, but not limited to: 

1. 29 CFR Part 1926, Safety and Health Regul ations for Construction, 
Department of Labor. 

• 
2. 29 CFR Part 1910, Occupational Safety and Health Standards, 

Department of Labor. 

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

4. National Fire Codes. 
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5. National Electrical Safety Code. 

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

7. Approved EquillTlent Listing (FM). 

8. Handbook of Rigging (Rossnagel). 

9. Safety Code for Building Construction, ANSI A10.2. 

10. Cal iforni a Admi nistrati ve Code, Title 8, General Industry 
Safety Orders, Constructi on 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 "Desi gn and Eval uation Criteri a 
for Energy Conservation in New Buildings", No. NBSIR 74-452, 
1 atest editi on. 

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. 

DIVISION 2 - SITE WORK 

SECTION 2A - CLEARING 

A. Sco pe 

Accomplish all clearing and grubbing of existing topography as 
requi red to accommodate the new constructi on. 

B. Materi al s 

Clear i ng wi 11 be accompl ished by power operated equi llTIent for 
appropri ate type for the task required and by hand equi llTIent for 
close work. 
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SECTION 2B - DEt()UTION 

A. Scope 

Demolition work will include removal of pavement, curbs and walks. 
Also included will be the cutting of new opening in the existing 
buil di ng wall to accommodate new ci rcul at ion ti e- in. 

B. Materi al s 

Demolition will be accomplished with power tools, as required. 
New wall openings in existing construction will be cut with conrete 
power saw as requ ired. 

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, 
trenching, neat excavations for footings and retaining walls, 
roadway preparation, backfilling of trenches, foundations 
and retaining walls, and the placing of base materials for 
slabs on grade and roadways. 

2. ASTM Standards wi 11 be appl i ed for the testi ng 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 responsiblity of the Sub
contractor. 

B. Materi al s 

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-expansive material. On-site exca
vated materials meeting these requirements may be used. 
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SECTION 20 - SITE DRAINAGE 

A. Sea pe 

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. Materi al s 

1. Perforated pi pe wi 11 be corrugated gal vani zed pi pe that has 
been protected with a bitLlTlinous 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 pi pi ng at depths greater than 4 ft wi 11 be rei n
forced concrete pi pee 

SECTION 2E - SITE MECHANICAL WORK 

A. Scope 

1. Furnish and install the following: 

a. New city water service for the Chemical Sciences Addition. 

b. New natural gas service extended from the Laboratory service 
to the Chemical Sciences Addition. 

c. New railltlater leader system for the Chemical Sciences 
Addition, including the connection to the existing storm 
sewer system. 

d. New sanitary sewer system for the Chemical Sciences Addition, 
including the connection to the existing site sanitary 
sewer system. 



6-5 

B. Materi al 

1. Piping 

Piping materials will be as follows: 

S~bol 

CW 

L 

SS 

G 

Servi ce 

City Water 

Rai llNater 
leader 

Sanitar y 
sewer 

Natural gas 

Pressure 
(psig) 

120 

atm 

atm 

1, and 5 

SECTION 2F - SITE ELECTRICAL WORK 

A. Scope 

Tenperature 
(OF) 

60 

psi 

Constr ucti 0 n 

Cl ass 200 pi pe, 
Class 250 fittings. 
Mechanical joints. 

Cenent Asbestos. 

Vitrified clay with 
bell and spigot com-
pr es s i on j 0 i nt s . 

Schedule 40 steel 
wi th butt welded 
fittings. 

1. The existing electrical services to the facility are located 
in unimproved areas to be occupied by a portion of the new 
building. The required grading will not disturb these services. 
In order to maintain a continuity of electrical and corrmunication 
services, these relocations should be accomplished and/or 
tenporary connections made before renoval of the existing 
work. 

SECTION 2G - ASPHALT PAVING 

A. Scope 

1. Work includes all new paving and patch paving for roadways, 
pat llNays and access dri ves. 

2. Materi als and paving methods will conform to the Standard 
Specifications bf the State of California, Division of Highways. 
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B. Materi al s 

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

2. Penetration prime coat, asphalt paint binder, and seal coat 
wi 11 conform to the Standard Specifi cati ons. 

SECTION 2H - LANDSCAPING 

A. Scope 

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

1. Trees 

2. Ground Cover 

3. Accent Planting 

Autanatic irrigation systan will be provided where required. 

B. Materi al s 

All landscaping materi als will be native to the area, and/or such 
that will adapt well to the locale. Materials, in general, will 
be evergreen, except for certai n flowering vari eti es that are 
seasonal. All materials will be selected for low maintenance 
after i niti al establ is hment. 
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DIVISION 3 - CONCRETE 

SECTION 3A - CONCRETE WORK 

A. Scope 

1. Includes supply and placenent of concrete for cast-in-place 
caissons, foundations, footings, slabs on grade, walls, suspended 
beams and slabs, and miscellaneous concrete structures, including 
membraned ;and concrete-topped roof at the new Laboratory Building. 

2. Preparation of mix designs. 

3. A 11 concrete work and mater i al s wi 11 conform to appl i cabl e 
ASTM and ACI Specifications. 

B. Materi al s 

1. Concrete will have the foll owi·ng mi nimlJ1l 28 day compressi ve 
strengths: 

Foundations and Footings 
Slabs on Crade 
Beams and Girders 
Suspended Slabs 
Walls 

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

2. ReinforCing steel will be intermediate grade deformed bars. 

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. Materiais 

Color and type of masonry units will match si ght screen construct
ion on the roof of the existing building; 
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DIVISION 5 - METALS 

SECTION 5A - STRUCTURAL AND MISCELLANEOUS STEEL 

A. Scope 

1. Includes all structural and miscellaneous steel such as colll11ns, 
beams, purlins, girts, framing for equiflTlent and supports, 
and metals cast in concrete. 

2. Shop drawi ngs wi 11 be sullnitted for all fabri cated stee1. 

B. Materials 

1. All steel will conform at ASTM A-36. 

2. Fi eld connections will be made with ASTM A-325 hi gh strength 
bolts. 

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

DIV IS ION 6 - WOOD AND PLASTI CS 

SECTION 6A - ROUGH AND FINISH CARPENTRY 

A. Scope 

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

B. Materi al s 

Wood studs and mi see 11 an eo us wood frami ng wi 11 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. 
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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. 

B. Materials 

1. Roofing insulation will be rigid board insulation over light
weight concrete fill, sloped to drains and meeting prescribed 
"U" val ue for the roof construction in accordance with appl i cable 
regu 1 at ions. 

2. Roofing shall be 4-p1y asphalt, 20-year bondable type with 
aggregate surface. Color of aggregate to match existing. 

3. Roofing shall include additional cap sheet within screened 
mechanical area. 

SECTION 7B - FLASHING AND SHEET METAL 

A. Scope 

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

B. Materi al s 

All flashing and sheet metal work will be fabricated from "Armco 
Zincgrip-Paintgrip" copper-bearing sheet steel, or approved equal. 
Reglets will be plastic, precaulked. 

SECTION 7C - CAULKING AND SEALANTS 

A. Scope 

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

B. Materials 

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

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 - WATERPROOFING 

A. Scope 

Furnish and install waterproof membrane at walls of rooms below 
grade and between structural slab and topping at slab on grade. 

1. Be low gr ade wall water proof i ng membr ane wi 11 be as pha 1 t, gun 
applied, with glass fiber mat reinforcing. 

2. Slab waterproofing shall be 50 mil liquid applied self-curing 
polyurethane membrane. 

DIVISION 8 - DOORS AND WINDOWS 

SECTION 8A - HOLLOW METAL DOORS AND HOLLOW METAL FRAMES 

A. Scope 

Furnish and install hollow metal door franes at all door openings 
and hollow metal doors at all exterior locations and at rated 
i nteri or openings, such as at stair enclosures and mechani cal 
spaces. Furnish and install hollow metal trim at exterior windows 
to match existing detailing, except at connection between existing 
Molecul ar Research Building and Chemical Sciences Addition where 
doors shall be aluminLm to match adjacent store front construction. 

B. Materi al s 

1. Door friJfles will be fully wel ded construction, 16 gauge steel. 

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

4. All hollow metal work will be job-delivered with a baked-on 
shop pr i mer • 

SECTION 8B - WOOD DOORS 

A.Scope 

Wood doors wi 11 be pro vi ded at all i nteri or openings except at 
certain locations where metal doors are required at fire rated 
openings. 

B. Materials 

All interior wood doors will be flush face solid core, select 
whi te bi rch, conformi ng to Commerci al Standard CS-171, Grade 1. 

SECTION 8e - ALUMINUM WINDOWS, DOORS AND ENTRANCES 

A. Sco pe 

Furnish and i nst all al umi num windows, storefront construction, 
and new al umi num entrances. 

B. Materi al s 

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

2. New storefront construction will be fabricated from stock 
al uminum rectangul ar extrusions, fl ush glazed. 

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

SECTION 80 - GLAZING 

A. Scope 

Furnish and install glass at all new windows, store front construction, 
and aluminum entrances. Furnish and install glass at door lights 
and interior view windows. 
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B. Materials 

1. Glass at exterior windows will be "B" quality, 7/32-inch thick. 

2. Lights, less than 9 square feet at interior doors, entrance 
doors, and view windows will be 1/4-inch thick, type 1 safety 
gl azi ng. . 

3. Lights at hollow metal doors will be 1/4-inch thick, polished 
wi re gl ass with we1 ded di anond mes h. 

4. G1 ass at store front doors and store front panels will be 
1/4-inch type II safety gl azi ng. 

SECTION BE - SPECIAL DOORS 

A. Scope 

Metal roll-up door will be provided at loading dock. 

B. Materials 

Doors will be e1ectri cally operated with safety toe pi ece, f1 at 
faced slats. Door assembly will be factory shop primed. 

SECTION BF - HARDWARE 

A. Scope 

Fi nish hardware wi 11 be provi ded at all netl door openings. 

B. Materi a1 s 

1. Locksets and latches will match existing construction and 
wi 11 be Sch1 age Type C, Saturn desi gn, dull chrome (US 260) 
finish. 

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

3. Closers, kickp1 ates, butts, stops, and all other miscell aneous 
hardware wi 11 match ex isting desi gn and qual ity. 
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DIVISION 9 - FINISHES 

SECTION 9A - GYPSUM DRYWALL 

A. Scope 

1. Provide gYPSlln drywall finish surfaces at all interior nonbearing 
partitions, and exterior wall furring. 

2. Provide 3-1/2 inch metal studs at all exterior walls (for 
3-1/2 inch batt insulation), and metal furring channels at 
i nteri or concrete walls where i ndi cated on the drawings. 

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

B. Materi al s 

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 systan will be comprised of wire hangers, 
runner channels and furring channels with seismic bracing 
systan per appl i cabl e standards. 

SECTION 9B - RES ILIENT FLOORING 

A. 

B. 

Scope 

Furni sh and 
at all roan 
areas. 

Materi al s 

i ns tall res il i ent fl oor i ng and top":' set res i1 i ent bas e 
spaces except toil ets, carpeted areas and mechani cal 

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

2. Base wi 11 be vi nyl or rubber, 4 inch hi gh, coved, with preformed 
e xteri or corners. 
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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. 

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 90 - ACOUSTIC TREATMENT 

A. Scope 

Furnish and install suspended acoustical ceiling system in all 
laboratory 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 equipment 
and compressor rooms, with a vinyl-faced sound attenuation blanket 
attached thereto. 

B. Materials 

1. Suspended acoustical ceiling system will consist of 2 foot 
by 4 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 3 inches thick 
at walls, 2-inches thick at mechanical room setting. 
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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 

4. Concrete Surfaces (Sealer at Exterior Concrete) 

5. Gypsum Board 

6. Exposed Piping and Duct Work 

B. Materi a1 s 

All pai nt materi a1s wi 11 be of one manufacturer, with the exception 
of certain specialty items that may be required. Paints will 
be delivered to the site in manufacturer's unopened containers, 
and no thinning will be allowed unless specifically authorized 
by the manufacturer. 

C. Execution 

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

SECTION 9F - FIREPROOFING 

A. Scope 

Furnish all materi a1 s, 1 abor, equi pment and supervi si on to install 
steel spray fireproofing. 

B . Mat er i a 1 s 

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 concrete, and the underside of steel floor and roof decking: 
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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 fireproofing spray application. 

SECTION 9G - LATHING AND PLASTERING 

A. Scope 

Furnish and install metal pl aster studdi ng, ceil ing sus pens i on 
system, metal 1 ath, and cement pl aster at bal cony soffits and 
window spandrels. 

B. Materi al s 

1.' Wi ndow spandrel s: 

a. 18 gauge metal studs with paper backed metal 1 ath. 

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

2. Cement plaster soffits: 

a. Metal furri ng suspens i on system with expanded metal 1 ath. 

b. Scratch, brown and fi nish cots of cement pl aster. 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. Materi al s 

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

A. Scope 

In each toi 1 et room provi de mi rror and shelf un its, toi 1 et 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 
locations as required by Code and Lawrence Berkeley Laboratory. 

B. Materials 

Cabi nets wi 11 be of si ze and type as requi red by Lawrence Berkeley 
Laborator y. 

DIVISION 11 - EQUIPMENT 

SECTION llA - LABORATORY FURNITURE 

A. Scope 

Manuf acture, deli ver, assembl e and install all Laboratory furniture, 
i ncl uding work tops and reagent shel ves, base cabi nets, work 
benches, storage cabi nets and fume hoods. 

B. Materi al s 

Laboratory furniture will be modular, plastic laminate clad as 
manufactured by Hamilton Manufacturing Company, Laboratory Furniture 
Company, Permalab Equipment Corporation or other approved fabricator. 
Stainless steel stops will be provided where required. 



6-18 

DIVISION 12 - FURNISHINGS 

SECTION 12A - FURNITURE AND CARPETING 

A. Scope 

Provide commercial grade specialty furniture items to include 
Reception Area seating, and tablet arm chair for the Conference/ 
Seminar Room. Provide conlnerci al grade carpeting in same areas. 

B. Materials 

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

DIVISION 13 - SPECIAL CONSTRUCTION 

None 

DIVISION 14 - CONVEYING SYSTEMS 

SECTION 14A - ELEVATOR 

A. Scope 

Furnish and install combination freight and passenger elevator 
with single autanatic push button operati on. 

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-inches wide by 7 ft 
7-i nches deep. 

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-inches by 7 ft clear with two
speed horizontal sliding doors. 

4. Car ce i 1 i ng pane 1 s wi 11 be read i 1 Y removable to accommodate 
transport of excessively long test specimens. 

5. Elevator operation will be hydraulic. 



I t 

6-19 

DIVISION 15 - MECHANICAL 

SECTION 15A - PLUMBING 

A. Scope 

1. Furnish and install the following: 

a. New building acid waste system. 

b. New building plumbing system, including pllJl1bing fixtures, 
hot and co ld water system. 

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

d. New industrial hot and cold water system. 

e. New compressed air system. 

f. New bui lding natural gas system. 

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

B. Materials 

1. Pi ping: 

Piping materials will be as follows: 

Symbols Service Pressure Temperature Construction 
(psig) (OF) 

CW City Water, 00 Type L copper 
with 95-5 solder 
fittings. 

HW Domestic Hot Water, 60-120 
ICW, Industri al Cold 
IHW, and Hot Water, 60-120 
LCWS&R Low Conductivity 

Supply and Return 

CA Compressed Air 100 60 Type L copper 
with 95-solder 
fittings. 
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Pipi"g materi a1 s (cont i nued. ) 

Sl'IIbO 1 s Ser vi ce Pressure Temperature Construction 

G 

L, 

SS 

AW 

DES 
DER 

Natural Gas 

Rainwater 
Leader, 

Sanitary Sewer 

Acid Waste 

Demi nera1 i zed 
Water Supply and 
Return 

(psig) (OF) 

7-i nch Water 
column 

atm 

atm 

55 

60 Schedule 40 
steel with butt 
welded and/or 
threaded fittings. 

Cast Iron No-HUB 

Cas t Iron No-HUB 

Polypropy1 ene 
dr ai nage pi pe 
wi th "Fusea 1" 
joints. 

Schedu1 e 80 PVC 
with socket weld 
fittings. 

2. Val ves 

a. All-bronze or bronze-trimmed iron disk or butterfly type 
as manufactured by Nibco, Kennedy or equal. 

b. Natural gas valves will be lubricated plug type. 

c. Demineralized water valves will be Hills McCanna or Cabot, 
PVA ball values with teflon seats. 

d. Pressure reducing valves will be C. M. Bailey Model 30 
or equal. 

e. Backfl~ preventers will be Watts or Beeco reduced pressure 
type. 

3. Water Heaters 

Vertical storage type, steel cement lined, ASME code stamped, 
with copper· "U" type heat exchangers. 
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4. Pumps 

a. Domestic water circul ating pumps will be all-bronze in
line with aquastat and time clock, Bell & Gosset, Taco, 
or appro ved equa 1. 

b. LCW booster pumps will be Pacific Pumping Company or approved 
equal, Type L, end suction centrifugals. The pumps will 
have flexibly coupled motors mounted on the pump base. 
The pumps shall be resiliently mounted. 

5. Air Compressors 

Ingersoll-Rand or DeVil biss tank mounted type, with ASME code 
stamped tanks, pressure relief valves, and air cooled integral 
aftercoolers. The compressors will be supplied with drain 
traps. 

6. Refri gerated Ai r Dryer 

Ingersoll-Rand or equal air-cooled refrigerated type capable 
of cooling twice the air compressor capacity of air to 350F 
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. General and toilet exhaust systems. 

b. Laboratory hood and room exhaust systems. 

c. Central supply air systems. 

d. Hood make-up and supply system. 

e. Central hot water heating system. 

f. Extension of chilled water system from eXisting laboratory 
to new laboratory building. 

B. Materials 

1. Main supply fans: Joy Series 1000 or approved equal, vane-axial 
fans. The fans will be supplied with inlet ball, explosion 
proof motor, outlet cone, and adjustable pitch blades. They 
shall be mounted on spring-type vibration isolators with l-
inch minimum static deflection and lateral restraints. 
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2. Heating and Ventilating Units: Trane "Torrivent," or approved 
equal, factory assembled cabinet unit with fan, coil, and 
filter. 

3. Cooling Units: Trane "Climate Changer," or approved equal, 
factory assembled unit complete with fan, cooling coils, drip 
pan and filter. 

4. Exhaust Fans: 

a. General Exhaust and Return Fans: Amerlcan Standard, Trane, 
or approved equal, utility set. 

b. Laboratory and Hood Exhaust fans: Ameri can Standard or 
approved equal, Series 106 industrial exhaust fans with 
corrosion resistant epoxy coating on all parts in the 
air stream. The fans will be supplied with motor housing, 
bolt guard and vibration mounts. 

5. Variable Volume Boxes: Barber-Colman, or approved equal. 

6. Vibration Isolation: All fan equipnent to be mounted on earth
quake restrained spring isolators, minimum static deflection 
of 1 inch. 

7. Air filters: High capacity extended media type, Canbridge 
Ai-Flo or approved equal with maximum face velocity of 250 
fpn and mi nimum medi a of 60 square feet net area per 1,000 
cfm. The filters shall be 93 to 97 percent efficient when 
tested according to the ASHRAE method. The filters shall 
be NFPA Class II. 

8. Ductwork: 

a. Sheet Metal duct work and build-up fan and coil plenums: 
galvanized steel, fabricated according to the low velocity 
section of the SMI\CNA Manual. It will be insulated and 
sound lined where necessary. The fan and coil plenums 
will be lined with minimum 1-inch thick six pound per 
cubic foot density, rigid fiberglass board, with air side 
coating, Fiberglass type 705 or equal. 

b. Laboratory exhaust system ducting: Black sheet metal 
flanged at 4 ft O-inch maximum centers and epoxy coated 
ins i de for corros i on resistance. 

c. Hood Supply air system: Factory fabricated fiberglass 
ducti ng. 

9. Heating boilers: Type L or CL water tube with forced draft 
burners for natural gas and '2 fuel oil. 
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10. Expansion tanks: American Tube and Controls Extrol or approved 
equal diaphragn 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 
pi pe 1 i nes above the boi 1 ers. 

11. Chilled and Heating Water Pumps: Pacific Pumping Company, 
or approved equal, 'type Lend-suction centrifugals or Type 
KP split case centrifugals. The Plll1pS will have flexibly 
coupled motors mounted on the pump base. The pumps wi 11 be 
resiliently mounted. 

12. Heating Water and Chi 11 ed Water Pi pi n9: 

a. Schedule 40 steel pipe with butt welded steel fittings 
or 125 pound flanged fittings for pipes 2-1/2 inches and 
larger. Use 125 pound cast iron screwed fittings for 
smaller pipes. All piping will be resiliently mounted 
in the Mechanical Room and resiliently isolated from ro
tating machinery with flexible connectors. 

b. All connections to machinery will be made with unions 
or fl anges for ease of disconnection. 

c. Piping will be insulated with I-inch minimum thickness 
glass fiber insulation with fire retardant jacket and molded 
glass fiber pipe fitting insulation, except chilled water 
piping which will be cellular glass I-inch thick. 

13. Val ves: 

a. Stop valves: 125 pound standard, all bronze di sk type, 
lug style butterfly type, or stainless steel ball type, 
Nibco, Kennedy, Dezurik, Wooster or equal. 

b. Check valves: Swing type, all bronze screwed or bronze 
trimmed, fl anged Nibco or approved equal. . 

c. Heating and cooling coils shall have Dezurik or approved 
equal Series 100 eccentric balancing valves with memory 
stops. 

d. Control valves: 125 pound standard screwed or flanged 
with equal percentage characteri zed ports for heating 
water and linear characterized ports for chilled water. 
Valves will be provided with pressure taps on all sides 
for balancing flOlis. 
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SECTION 15C - AUTOMATIC FIRE SPRINKLERS 

A. Scope 

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

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

3. Design of the entire system including submisson to fire protec
ti on authoriti es. 

B. Materi al s 

1. Pipi ng 

Below Grade 

Above Grade 

2. Valves 

3. Sprinkler Heads 

4. Sprinkler Riser 

Class 200 cast iron pipe with 
mechanical joints. 

Schedule 40 steel with 175 
pound banded cast iron threaded 
fittings. 

Underwriters' Laboratories 
listed OS&Y type. 

Pendant or upright type where 
piping is exposed, flush type 
in areas with ceil i ngs. 

Underwriters' Laboratories 
listed flow and control devices. 

DIVISION 16 - ELECTRICAL 

SECTION 16A - INTERIOR ELECTRICAL WORK 

A. Scope 

a. Modify eXisting Switchgear No. 66A and add a new section 
to provide circuit breaker with current limiting fuse, 
to feed new OOOA di stri but i on panel to be located in the 
new addition of Building 62. 

b. Extend telephone system. 

c. Extend fire alarm system. 

d. Extend pagi ng system. 
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e. Install laboratory power distribution system as follows: 

(l) Install two main 480 volt power panels on second 
floor, one at each end of the service corridor. 

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

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

(4) Install 208Y/120 volt, 2 phase, 4 wire 100 ampere 
panel boards and feeders in each 1 aboratory and where 
required to pro vi de 208Y /120 volt power for general 
building use. 

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

g. Install 480 volt, 3 phase, 4 wire 400 ampere. Machine 
Shop panelboard and feeder. 

h. Install a 480 volt, 3 phase motor control center and feeder 
for bu il di ng mechan i ca 1 equ i pnent. 

i. 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. 

j. Install 120 volt, 208 volt, and 480 volt power outlets 
as required for laboratory and general use. 

k. Install lighting system complete with all fixtures, switches 
and necessary auxili ary apparatus. 

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

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

n. Install power feeder and disconnect switch for elevator 
equi pnent. 
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o. Install a system of raceways and outlets for telephone 
equi pnent. 

p. Install raceways and outlets for paging system. 

q. Extend existing fire a1ann system into the new Laboratory 
Building and connect up sprinkler system flow switches. 
Install manual fire alann stations as required. 

r. Install system and equipnent grounding. 

s. Materi a1 s 

1. Panel boards 

Pane1boards will be installed where required and shall be 
flush or surface mounted as required by building construction. 
Trim shall be of the door-in-door type. Panels will be equipped 
with equi pnent groundi ng blocks. 

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 wi 11 be 277/480 vol t, three phase, 
four wire, Westinghouse Type WEHB, or equal. Circuit 
breakers shall have a minimum interruping rating of 14,000 
amperes RMS. Main breakers will be current limiting type 
Westinghouse Tri-Pak, or equa1. 

c. The 208Y /120 vo It, three phase, four wi re panel boards 
for receptacles and miscellaneous equipnent shall 'be 
Westi ngho use Type WEB, or approved equa 1. 

2. Motor Control Panel Boards 

Motor panel boards will be installed where required for building 
mechanical equipnent. Control voltage will be 120 volts with 
control transformer in each unit. A gro,und bus, full length 
of the motor control panel board, wi 11 be provi ded. The motor 
control panel boards will be General Electric type CLB or 
approved equal. 

3. L i~ti ng Fixtures 

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

b. Laboratories: 2 x 4 ft~ lay-in fluorescent troffers 
with acrylic prismatic lenses. 
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c. Conference Room: Same type as offices equipped with 
dimming controls. 

d. Service Corridors: Industrial two lamp fluorescent 
fi xtures with baked encrnel fi nish. 

4. Receptacl es 

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

a. Dupl ex receptacl es will be rated 20 ampere, 125 vol t, 
three wire Hubbell No. 5362, or approved equal. 

b. Three Jitase receptacl es shall be rate 20 amperes, 120/208 
volt, three phase wye, four pol e, fi ve wire, Hubbell 
Twistlock No. 2510, or approved equal. 

5. 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. 

6. Condui ts 

Conduits will be rigid galvanized steel, polyvinyl chloride 
or electrical metallic tubing, or as required . .. 

C. Execution 

1. Conduit I nsta 11 at ion 

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

b. All wiring will be installed in conduit. Electrical metallic 
tubing, 2 inches and smaller, will be used in all concealed 
work. Compl ete runs of exposed conduit, 2 inches and 
smaller, in protected areas, more than 5 feet above the 
floor may be electrical metallic tubing. 
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2. Grounding 

a. Main ground shall be a 3/8-inch galvanized strand, mlnlmUm 
25-feet long, within 2 inches of bottom of building founda
tions. This conductor will be center-tapped and brought 
out of foundation to connect to the building and service 
grounding system. 

b. System and equi Jl1Ient groundi ng 

(l) Connections will be made to the above grounding system 
for grounding the various 208Y/120 volt transformers. 

(2) The equiJl1lent ground block in each panel will be 
connected to the ground system. 

(3) Each feeder and branch circuit will have a bare copper 
equi Jl1Ient groundi ng conductor in the same raceway 
as the circuit power conductors. The grounding con
ductor will be electrically and mechanically connected 
to the panel board equi Jl1Ient grounding block. 

3. Fire Alarm System 

a. 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 al arm 
system with transmitters to properly indicate location. 

b. Manual fire alarm stations, as required, will be provided. 

4. Telephone System 

Telephone terminal cabinets will be provided on each floor 
in the riser spaces. Conduits sized to suit the system needs 
will be run from the terminal cabinets to telephone outlets in 
the offices, laboratories and elsewhere as required. The 
outlets will be consist of a flush 4-11/16 in. square box with 
doubl e devi ce pl aster ri ng and doubl e devi ce pl ate with cabl e 
hole. 

5. Mechanical EquiJl1lent Connections 

Necess ary power and control wi ring, starters, contactors, 
relays, push buttons and switches will be installed and connected 
for the mechani cal equi Jl1Ient furnished under Mechani cal Section. 
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6. Equ i JJTlent I dent i fi cat ion 

Each panel board, motor control switch, starter, wi ring devi ce, 
etc., will be identified by circuit number with an engraved 
ntlTleplate. Transformers will be identified by mmber, KVA 
and voltage ratings and primary circuit number. 

D. Quality Assurance 

The installation will comply with the requirements of the State 
of Cal iforni a Admi nistrati ve Code, Title 8, Subchapter 5, Electri cal 
Safety Orders, California Occupational Safety Health Act, applicable 
City and County rul es and regul ations, and the National Electri cal 
Code, latest editi on. 
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SECTION VII 

ENERGY CONSERVATION REPORT 

This Analysis is currently under review and 
will be issued as a Supplanent to this Report. 
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SECTION VIII 

SOLAR E NERG Y ANAL YS IS 

This Analysis is currently under review and 
will be issued as a Supplenentto this Report. 
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SECTIPN IX 

SAFETY, POLLUTION, AND ENVIRONMENTAL ASSESSMENTS 

A. ANALYSIS (J" PRINCIPAL HAZARDS AND RISKS 

1. Potential Injury and Property Danage Accidents 

a. Fire/Safety 

Ccmbustible gases besides H2: Coal gasification/liquefaction 
experiments will be conducted batch-wise in high-pressure 
reactors contai ning several grans of powdered coal and 
several hundred atmospheres of a reactant gas, usually 
hydrogen. After cycling the reactor to an elevated tempera
ture, the operator will rel ieve 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 vollJOe 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 and 
wet scrubbing techniques will be used for gas disposal 
and dilution to below the lower flammable limit. 

Simi 1 ar hazards are associ ated with the synthes is of hydro
carbons using hydrogen and carbon monoxide in the presence 
of a catalyst and the conversi on of water to H2 and 02 
utilizing photon (light) energy to prcmote electrolysis 
with gallium phosphide and titanium dioxide as electrodes. 
These operations also will be limited to small volumes 
(cm3·s) and disposal of the combustible gases will present 
no problems. The same situation obtains with the produc
tion 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. Radi ati on/Saf ety 

No s·pecial 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 ccmposition 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 
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decayed to 1 eve 1 s 1 CJN enough to prevent the induced act i vity 
from interfering with the spectroscopic measurements. 
Exposures to personnel will be within the guidelines and 
consistent with LBL's liAs Low As Practicab1e" policy. 
No penetrating radiation will reach off-site personnel, 
and any radioactive particulates generated in sanp1e prep
aration will be captured in the HEPA filters which are 
part of the vent i1 ati on 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. Last1y,both neutron and gamma 
fi e1d 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 readil y ava i 1 ab1 e from x-ray machi nes, 
even with filtering. In those instances where x-ray machines 
are used, interlocks and administrative controls will 
ensure that personnel exposures are kept as low as possi b1 e 
and that leakage radiation will not influence on-site or 
off-site backgrounds. 

c. Structural Failure and Seismic Activity 

The buil ding site has been investi gated and found sati sfactory 
for seismic stability and construction. The soils and 
geology report is included in Section X. Structural danage 
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 potenti a1 earthquakes causing ground shaking at 
the LBL site woul d be a Richter magnitude 8.3 at the San 
Andreas Fault, whi ch is about 20 mil es away, and a magnitude 
7.0 on the Hayward Fault, about half a mile away. Intensity 
of ground shaking at the site is estimated to be VIII 
on the Modified Mercelli Scale. 

The data on hand wi 11 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 
thta will provi de 1 ateral force resistance above that 
required by the latest Uniform Building Code. Final design 
will be reviewed independently by structural engineers 
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specializing in seismic_ design and earthquake damage surveys. 
These en gi neers have revi ewed the conceptual desi gn. 

Specific design criteria for tie-downs will be applied to 
all critical equipnent and anergency utility suppliers to 
ensure that damage to the equipnent and support systans would 
be mi nimi zed. 

d. Flood and S 1 i de Hazards 

The site location is not subject to flooding. Seismic, 
geologic, and hydrologic studies have been made in connection 
with the siting of the present structure. One slide, 
located between the exi sti ng bu i 1 di n9 (62), and bu il di ng 
72 (not part of the proposed site for this addition) has 
been stabilized by excavation, addition of drainage structures, 
and recompaction; a technique that has been successfully 
used for other slides at LBL site. No difficulties have 
been encountered in the present structure and none are 
anticipated for the addition. 

e. Oper ati ng Error 

The chief risks for serious injury and property damage 
are those associ ated with materi al handl ing during the 
constructi on ~ase. The controll abl e hazards associ ated 
with operations of hi gh voltage experimental apparatus 
must also be considered. The potential for operating 
errors invblving fire and explosions have been mentioned 
in the previ ous secti on. ~. 

The MMRL has avery low i nci dence of i nj uri es and an ef-
fective 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 self-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 apprpximately 7% of the total injuries with a three-
year average recordabl e l rate of 1 ess than 1 per 100 anp,loyees. 

2. Predicted Consequences and Measures Proposed 
for Prevention of Accidents 

a. Fire/Safety 

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

b. Radi ation/Safety 

Interlocks, shielding, and access controls with alarms 
will prevent inadvertent exposures to 1 aser 1 i ght and 
the possibility of eye damage. Medical surveillance of 
laser operators for base line eye conditions and retinal 
damage has been routi ne for LBL laser controls. 

B. POLLUTION CONTROL AND TREATMENT MEASURES 

1. Air 

In addition to the instrllTlentation required in the research 
studies, the Safety Services Industrial Hygiene Section will 
conduct surveys of air and water pollution potentials to evalu
ate the adequacy of control measures and to determine corrections 
of defi ci enci es if t hey occur. 

Radioactive particles 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 particul ate contamination assures the re
searchers that the contairrnent systems are intact. Filtered 
exhausts fran the closed systems are discharged through stacks 
monitored continuously with membrane fi lters 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 
authoriti es. Area heating for LBL buil di ngs is accompl ished 
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 fran the restrooms, j ani tori al cl os ets, drin kin g 
fountains, and other non-laboratory sources are collected 
as sanitary wastes and piped directly into the municipal sewage 
system. The wastes from 1 ab si nks and other research areas 
are consi gned to the "aci d waste" system whi ch provi des for 
collection and monitoring. The waste stream is sampled in 
proportion to its flow ,rate. Procedures for analyzing the 
samples for radioacti ve substances and chemical elements are 
established so that proper treatment and handlng techniques 
can be appl i ed for the di spos al of the aci d wastes accumul ated 
in the hol ding tan ks. No aci d wastes are released unl ess 
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the contaminants are within the municipal sewage guidelines 
for deleterious substances or the federal guidelines for radio
active liquid wastes. Liquid wastes known to contain radio-
acti vity are sequestered in small contai ners before they reach 
the sinks and are soli dif ed for per pet ua 1 storage at an approved 
site. 

C. ENVIRONMENTAL ASSESSMENT 

The new addition will be constructed on a presently undisturbed 
site of rocky soil covered with native grasses. Although the 
new fi ve-story (stepped) structure wi 11 cover an area approximately 
equal to that of the present four-story building, the net additional 
total rainfall runoff will be less than 20% of the present runoff 
when parking and access roads are included. The present Building 
62 is one of the few LBL buildings visible fran the canpus 1 mile 
be lOll and thi s fact wi 11 infl uence the architectural design so 
that no negative visual impact will be added. 

Control of air and water pollution was discussed in a preceding 
section. Storm runoff will drain naturally into Strawberry Creek 
and eventually into San Francisco Bay. Repeated sanpl ings taken 
over many years fran preci pitation and fran natural streams in 
the LBL environs have shown concentrations of undesirable materials 
well below the guidelines for sewage and drinking water. 

An increase of about 90 additional people will not add significantly 
to the economy of the East Bay communities nor will provision 
of a seTIi nar room accommodat i ng up to 150 conferees have any but 
a transitory impact on local commerce. Because the proposal involves 
changes to existing facilities, no controversy is antiCipated. 
Similarly, there will be no displaceTIent of historical, archeo-
logical, or esthetic values. Depletion of resources, mainly electric 
power, will not be noticed on a national or a local basis. Alternative 
f acil iti es are un ava il abl e either on the campus or from commerci al 
sources. 

D. FALLOUT SHELTERS 

No speci al design features will be adqed to provide additional 
shelter spaces. The hillside location and the central core of 
laboratories and utility corridors with offices on the outside 
walls, characteristic of the addition as well as the present struc
ture, will provide more than adequate spaces of sufficient protec
tion factor to accommodate the new personnel housed in the addition. 
The neN addition to Building 62 will enhance the fallout protection 
afforded to adjacent Building 72, a wood frame structure, because 
more space selection will be available at a closer distance. 
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ADDITION TO BUILDING #62 MATERIALS & MOLECULAR 
RESEARCH LABORATORY 

UNIVERSITY OF CALIFORNIA - LAWRENCE RADIATION 
LABORATORY - BERKELEY, CALIFORNIA 

ESTIHATElJ CONSTRUCTION COSTS 

SCHEMATIC ESTIMATE 

PREPARED BY 
CONSULTING COST ESTIHATORS 

2156 North Main Street 

P.O. Box 5367 

Walnut Creek, California 94596 

Phone No. 415/935-3545 

Current Cost Index 
2698.1 

FILE CCEi,iS05-4-10 
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Cons-u/ting Cos-t. ks-timot.oT'S', Inc . 
BUILDING & ENGINEERING COSTS 2156 N. Mi'lin SIrpet 

PROJECT MANAGEMENT Walnut C~P.""k 
415 '935·3545 CONSTRUCTION COST CONTROLS CA 945QF 

Prepared by: SUMMARY OF ESTIMATED CONSTRUCTION COSTS File CCE#8054tl 
J.~.J. COOK ADDITION TO BUILDING #62 MATERIALS & Phase: Schemal: 

Checked by: Date: 4/17/78 MOLECULAR RESEARCH LABORATORY-UNIVERSIJ: M.F.E. Revision #I OF CALIFORNIA LAWRENCE RADIATION LAB-
ORATORY 2 BERKELEY 2 CALIFORNIA 

SPEC. 
SECT. CLASSIFICATION AMOUNT 

-

1.0 GENERAL REQUIREMENTS 286,325 

2.0 SITE DEVELOPHENT 319,142 , 

3.0 CONCRETE 699,429 

4.0 MASONRY None 

5.0 HETALS 234,427 

6.0 CARPENTRY 72.420 

7.0 THERNAL. SOUND AND MOISTURE PROTECTION 37,790 

8.0 DOORS, WINDOWS AND GLAZING 81,247 

9.0 FINISHES 214,570 

10.0 SPECIALTIES 21,785 
See 

11.0 EQUIPI1ENT Special Faci 

12.0 FURNISHINGS 10,590 _ .. _-
13.0 SPECIAL CONSTRUCTION None 

14.0 CONVEYTNG SYSTEHS 6~,000 

15.0 t-1ECHANTCAL WORK 718,965 -_.------- -
16.0 ELECTRICAL WORK 505,800 ----_._- ----._. 

~;7.~~ ~----.- -

CC-' ~C[PTUAL - SCHEIv1A T IC - PRELIMINARY - FINAL & PROGRESSIVE COST ESTIMA TES 

o 
if. 
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ConS'ulting CoS't kS'tim~to'rS'# Inc. 
BUILDING & ENGINEERING COSTS 2156 N. Mit.n Str~et 

PROJECT MANAGEMENT Walnut Crepk 
415 '935-3545 CONSTRUCTION COST CONTROLS CA 94SQfj 

Prepared by: SUMMARY OF ESTIMATED CONSTRUCTION COSTS File CCE7'805~ 
J .W.COOK ADDITION TO BUILDING #62 MATERIALS & Phase: Schem~ 

Checked by: MOLECULAR RESEARCH LABORATORY-UNIVERSITY Date: 4/17/ 
OF CALIFORNIA LAWRENCE RADIATION Revision 41 
LABORATORY! BERKELEY! CALIFORNIA 

SPEC 
SECT. CLASSIFICATION AMOUNT 

SUB TOTAL (Direct Cost) 3,271,490 

-;'( CONTINGENCY -----------

SUB TOTAL 3.271.490 

\ 

FEES & BONDS 217,963 

TOTAL (CURRENT COST) $3,489,453 

*Contingency is included in the escalated estimate summary of 
Schedule 44 Construction Project Data Sheet of Section III. 

rr.']rI=PTlIAI - c;r:HEMATIC - PRE=LIMINARY - FINAL & PROGRESSIVE COST ESTIMATES 

10 
tic 
8 
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ADDITION TO BUILDING 4f62 - NATERIALS AND MOLECULAR RESEARCH LABORATORY 
U~IVERSITY OF CALIFORNIA - LAWRENCE RADIATION LABORATORY. BERKELEY ,CAL. 

SUMMARY OF THE ESTIMATED COSTS 1 MAY, 1978 

1 j' 1. 00 UiPROVEt-fJENTS TO LAND (SITEWORK) Location 

\ .. r 

,I 

I \ 

\ 

':.1 

I 

, '-, 

, 
, ... 

f '-~/ 
, 
, . 

Demolition 
Earthwork 
Paving-Cur~s,Wa1ks,Retain-

$ 1,360 
73,455 

(2.10 1st 2 figures, Pg.7) 
(2.20, Pg.7) 

ing Wall, Steps 
Landscaping ~ Irrigation 
'f· .• ~sc . 
Site Drainage 

Sub Total 

29,002 
38,390 
3,610 
4,360 

. ') 6-0 (... . , 
(2.70, 
(2.20, 
(2.50, 

Pg.9) 
Pg.9) 
Pg.9) 
Sec t. a. P g . 8 ) 

Add General Conditions Pro Rata 
Bond 5/8j~ 

150,177 
12,010 
1,014 
9,792 General Contractor's Fee 6% 

Estimated Cost of Construction April, 1978 

2.00 BUILDING 
Alteration to Exist. Bldg. 
Caissons 
Dewater 
Foundations 
Structural/Architectural 

Concrete 
Slab on Grade 
Masonry 
Structural Steel 
~1isc . &ornamental Mt 'Is. 
Carpentry, Rough 
Carpentry, Finish 
Moisture/Sound/Thermal 

Protection 
Doors,Sash,GlazLng,Fin. 

Hardware 
Finishes,Inc.Fire Spray On 
Specialties 
furnishings (No~ Lab) 
Equipment & Cabinetry Lab. 
Conveyance - Elevator 

6,950 
56,365 
15,000 
31,716 

646,150 
21,563 
None 

206,154 
28,273 
55,904 
16,516 

37,790 

(2.10, Pg.7) 
(2.30, Pg.7) 
(2.40, Pg.7) 
(3.10, Pg.lO) 

(3.20, Pg.l1) 
(3.30, Pg.ll) 

(5.10, Pg.12) 
(5.20, Pg.12) 
(6.10, Pg.12) 
(6.20, Pg.12) 

(7.00 Total Pg. 13) 

81,247 (8.00 Total Pg. 14) 
214,570 (9.00 Total Pg. 15) 
21,785 (10.00" Pg. 16) 
10,590 (12.00" Pg. 16) 

See Schedules 
69,000 (14.00" Pg. 16) 

172,993 
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ADDITION TO BUILDING #62 - MATERIALS AND MOLECULAR RESEARCH LABORATORY 
UNIVERSITY OF CALIFORNIA - LAWRENCE RADIATION LABORATORY, BERKELEY, CAL. 

SUMMARY OF THE ESTIMATED COSTS 1. MAY, 1978 - Pg.2 

2.00 BUILDING - cont. 
Mechanical 

Plumbing $205,965 
Heat,Vent & A.C. 468,000 
Fire Sprinkler 45,000 

Electrical 505,800 

Sub Total 
Add General Conditions Pro Rata 
Bond 5/8% 
General Contractor's Mark Up 6% 

of sunnnary 
Location 

' (15.10, Pg.17) 
(15.20, Pg.17) 
(15.30, Pg.17) 

(16.00 Total, Pg. 17) 

$2,744,338 
267,072 
18,821 

181,814 

Estimated Cost of Construction April, 1978 $3,212,045 

3.00 SPECIAL FACILITIES 

4.00 UTILITIES 
Electrical 
Mechanical 
Relocation (At Link) 

Sub Total 

$ 70,600 
11,050 
9,000 

Add General Conditions Pro Rata 
Add Bond 5/8% 
Add General Contractor's Mark Up 6% 

1978 $ 
1981 (1.22) 

(2.50 Sect. g. Pg.8) 
(2.50 " b,c,d,e,f, Pg.8) 
(2.50 " h,Pg.8) 

$ 90,650 
7,243 

612 
5,910 

Estimated Cost of Construction April, 1978 $ 104,415 

TOTAL (CURRENT COST) $3,489.453 
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I Schematic 
ADDITION TO BUILDING #62 MATERIALS & MC LECULAR U '4/17/78 

SPEC. RESEARCH LABORATORY - UNIVERSITY OF CA IFORNIA N 
SECT. LAWRENCE R~DIATION LABORATORY. BERKEL~ • CALIF. I UNIT TOTAL 

DIVISION QUANTITY T COST COST 

1. 00 GENERAL CONDITIONS 

Non Distributable Labor 
I SU2erintendent 20 MO 3900. 

I 
78,000 

I Engineering and Layout JOB LO" LS 4,500 ! , , 
Permits. License and I 

I Fees 

I 
None -

i 

I Temporar~ Utilities i 

I 
Power/Lighting 20 MO 150. I 3,000 
Sewerage 20 MO 46. 920 
Heat 3 MO 410. 1,230 : 
Telephone 20 125. I 

I MO 
I 

2,500 ! 

! Water 20 MO 60. 1,200 
i I 
; Temporary Structures I I Office Trailer 20 MO 175. i 3,500 ! i I Tool Trailers 2. 20 MO 250. I 5,000 i 
! Storage Builoings - Sub Trades 5 EA 250. I 1,250 
i -
i I 
! HateriaI Hanaling 
I Cranes 12 MO 4800. 57,600 
I Ho~st~ng Towers 2 EA LS 8,200 

I Concrete Pumping ana Conveying With Cor cret ~ Unit iJrice 

I Other General Conditions 
Temporary Fencing 900 LF 1.25 1,125 
Scarfolding JOB LOT LS 5,500 
Debris Removal / 20 MO 175. 3,500 

I Cleanup, Maintenance 20 MO 250. 5,000 

I Cleanup, Final 36,000 SF .03 1,080 
Sm. Tools & Consumable Supplies ALLOWANCE LOT LS 2,500 

I Genera! Office Cnarges 20 MO 240. 4,800 
I TrucKs ana Autos 20 MO 300. 6,000 

i-- Signs 2 EA 150. 300 
Dewatering (Maintenanc~) JOB LOT LS 2,000 
Quality Control JOB LOT LS 36,000 
c.p.M.7Scheduling JOB LOT LS 9,500 
Fringes on Line. 1 54 % Gross 42,120 

I 
TOTAL - ITEM #1.00 GENERAL ~ONDITIONS COMB ~NED . 

I 
286,325 

rrlt.,TC: TIl iT ~r: rnC::T F'~TTMATORS_ - 2156 N. Main S~!l __ 0. 
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I 
ADDITION TO .BUILDING #62 MATERIALS & MC LECULAR Schematic 
RESEARCH LABORATORY - UNIVERSITY OF CA IFORNIA U 4/17/78 , 

SPEC. LAWRENCE RADIATION LABORATORY. BERKELE) • CALIF. N 
SECT. I UNIT TOTAL 

DIVISION QUANTITY T COST COST 
I \ 

\ I 2.00 SITE WORK 

.10 Demolition 

I 
Break and ReJDove Existin~-Walk From LK st.) 

:Bld~1 North ) 646 SF .75 

I 
485 

I " & B.emQY~ Exist.Retainin~ Wall 45' ) 
W. of Exist. ) 

I 
I I , 

Bldg. N.E. Corner 35 LF 25. 875 I 

I No Salvage of Planting Mat'l. Indicatec - - - I -
I 

No Other Demolition Included - - - -
Cut Existing Bldg. Wall for Link Passa~ e 150 SF 13. 1,950 

i Provide Closures-Dust/Dirt etc.Protect on JOB LOT LS 5,000 

I I 

I i 8,310 I 
i 
! 
i 

i I 

.20 Earthwork-Testing Exc hIded I 
I Strip Top 6" & Stockpile 54,650 SF 1,012 3.85 I 3,896 ! a. CY 
I b. Cut - Machine 6,433 CY 5.80 I 37,311 I 

I c . Fill - Using···Native Cut Material ~ 1,060 CY 2.95 ·1 3,127 

I d. Dispose - Off Haul 5,373 CY 3.80 I 20,417 

I e. Bldg. Engrd.Pad {l8"~ Factor Compac ) 

j 
1.5 ) 1,088 TON 8.00 8,704 

I 73,455 

: I 

I I 
'\ , , / 
I • 

<31 Drilled CaissonsLPiers-No Belling 
2-4'~ AVe 25 VF 50 VF 23. 1,150 

I 27 - 3'~ x Av. 25 VF 675 VF 13. 8,775 
I 32 - 2.5' rf2 x Av. 25 VF 800 VF 9. 7,200 

I Off Haul 450 CY 5. 2,250 

I 
Rebar @ l204fo 54,000 1fo .26/ 14;040 
Concrete in Place 450 CY 51. 22,950 

: , 
I I 

.. .,.'\., 56,365 

.40! Dewatering and Shoring Allowance JOB LOT 15,000 
.' . 

, , 

- ?l~h N. Main St .. 
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/ADDITION TO BUILDING #62 MATERIALS & MO ECULAR Schematic 
U 4/17/78 

, SPEC. RESEARCH LAB ORA TORY - UNIVERS ITY OF CAL FORNIA N 
SECT. LAWRENCE RADIATION LABORATORY. BERKELEY CALIF. I UNIT TOTAL 

DIVISION QUANTITY T COST COST 
\ 

2.50 Site Utilities - Existing @ S.Side 
I 

a. Drainage 8" LooE @ N&E Sides 240 LF 11. 2,640 
Catch Basins 6 EA 225. 

t 1,350 
I Area Drains @ N.Retain Wall Area 2 EA 185. 370 

I Assumed Surface Run Off @ Service A~ea - - - -
" Surface Run Off & South Service A ,ea - - - -I I 

I 1-. I , 4,360 
I I i 

( I 
\ b. Sanitary Sewer I , 

I Break and Connect to Exist.Plus COT JOB LOl LS I 1,050 
I 

I i 
~ I 

\ I I 
c. Domestic Water to 5'7 3" Line ! I Cut - Insert T & Valve W/Box I JOB LOl LS I 3,700 \ 

I . I I 

I 
I 

I I 

I 
I 

I I 

I I I 

I 
I 

LOl , 

I 
d. Gas - Ditto Water JOB LS I 1,200 

i 

I 
I ( I 

! e. CW - LCW - DMW - Ditto {c}and (d) JOB LO'! LS 3,000 
I I 

I I f. Fire Hydrant and 3" Line LOl LS I 2,100 I JOB 
\ 

I ! I 
I , 

I g. Electrical Distribution ,I 

I Feeders JOB LOT LS II 25,000 
Primar~ Gear JOB LOT LS , 36,000 
Secondary Distribution JOB LOT LS 9 1 600 

70,600 

I I_~ Relocation At Link Structure JOB ' LOT LS 9,000 
' .. - I 

I 
, 

I 
-
.-. 

I Item 2.50 SJ, t e U_t i 1 i t i. e..s--.C.! mbined 95,010 

'--

CONSVLTING COST ESTIMATORS,_ .. -.. 2156 N. Main St.~ - , ,.. ~ r::: '1 c:. I. c:. 
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ADDITION TO BUILDING #62 MATERIALS & MC LECULAR Schemat , 

U 4/17/78 RESEARCH LABORATORY - UNIVERSITY OF CA IFORNIA N 
LAWRENCE RADIATION LABORATORY~ BERKEL~ ~ CALIF. I UNIT TOTAL 

DIVISION ~UAN1'I1Y T COST COST 

General Site Work 
a. A.C. Paving -' Service Area Heav~ 

Dut~ 2" on 4" on 8" 6,500 SF .80 5,200 
b. Concrete Paving ~North & N.E.)AreaWa y) 1,250 SF 1.50 1,875 
c. Curbs - Service Area Perimeter 360 LF 5.75 2,070 
d. Sidewalk-Area Btwn.New & Exist.B1dg§. 3,000 SF 1. 70 5,100 
e. Retaining Wall (E&N.E.) 5 VF 195 LF 58.50 I; 11,407 , 
f. Stair/Steps 30R x 10'x6~" I 300 LF 9.50 I 2,850 

I g. Striping and Wheel Stops I ALLOW LOT LS 500 
I 

I 29,002 
I 

Misc. Site Work 
Fencing - - I - None 
Landscaping and Irrigation Minimal 34,900 SF 1.10 38,390 
Railing @ Stair Steps72 Sides 110 LF 26. 2,860 
Signs and GraEhics ALLOW LOT LS 750 

42,000 

TOTAL - ITEM #2.00 SITE WQl K COMBINED 319,142 

CONCRETE P.I.P . 
Foundations 
a. Excavations 200 CY 8.90 1,780 

b. Forms 
Pile Caps 2,088 SF 1. 70 3,550 
Grade Beams 3,300 SF 1.40 , 4,620 
Tie Beams-No Form-Rebar Hgr.On1~ 464 LF 1.10 510 

1 
Sub Total a. and b. 

I 
8,680 

c. Rebar 95?F x 1 CY 20,140 # .31 6,243 

O. Concrete - Material in Place 212 CY 63. 13,356 

CONseLTr'Nr. COST F.STIMATORS. 
I 

- 2156 N. Main St!. _.'. 
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,,'ADDITION" TO BUILDING 4F62 , MATERIALS & ~ OLECULAR 

U 
Schematic 

RtSEAB.CH I.,.ABORATORY-UNIVERSITY OF CAL FORNIA 4/17/78 
SPEC. LAWRENCE RADIATION LABORATORY. 'BERKELE Y.CALIFo 

N 
SECT. :. ; ': ,' ... , , :; I UNIT TOTAL 

,.pIVISION QUANTITY T COST COST 
, , 

":,', 

3 010 ' ' F,(;>u:n,dations - cont. 
, e 0: ~ackfi11 .;. Walls (Granular to FoG.- . 0) 73 CY 14 . 1,022 
. . ' L . 

,,' 

I fo Off Haul 127 CY 5 : 635 
.' . 

I 

I J 1 combinec 
I 

I Sub Total - Foundations - I 31,716 
I , 
i 
I 
I , 

Structural and Architectural Concrete .20 I 
I 

I a. Forms - Footing Walls ILower Level 5,000 SF 2.14 
I 

10,700 
I Forms - Walls Above ) 
I Elevator/Ha11 ) 75,562 SF 2090 

I 
219,130 

I Link Wall ) I 

I 
I 

I j 

Columns 4,160 SF 11,440 ! 2.75 ! . , 

I forms-Suspended Including Shoring I 35,910 SF 2.40 I 86,184 
! Ledgers7Bearing I 2,970 LF 1.50 I 4,455 
I Link Floor and Root 2,565 SF 2.60 I 6,669 

i Column Covers- 6 SF Per VF 
I 

9,216 SF 2.80 I 25,804 
I I 
! Sub Total Item 8. 

, 364,382 - ! 

! b. Rebar - Walls Single Curtain #5 @ 1e! ") I I 

j 
BW ) 155 ,565 # .30 46,670 

Columns (Jackets) 8,320 4F .33 2,746 
(Suspended) - # 31,421 I Decks 89,775 035 

i Landings - Steps and Misc. 8,300 4,1: 030 2,490 

/- I 
I 

I Sub Total - Item b. I 83~327 

-----
I 

I __ c. Concrete Material - walls 1,112 CY 680 , 75,616 
Columns 120 CY 76. II 9,120 

I- I. 
Decks & Joists< ) 

r FilTers ) 1,001 CY 65. 65,065 1------
I 

I - I I- I 

I .-Sllb..-Tota 1 [tem c 149,801 1-'" -
1 I • --

r.mJSL'LTINr. COST ESTD1ATORS. - 2156 N. Main St 
, .... :... ... ~ I .. 
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/ADDITION TO BUILDING #62 MATERIALS & MOl ECULAR U Schematic 

SPEC. RESEARCH LABORATORY-UNIVERSITY OF CALIF( RNIA N 4/17/78 

.SECT. LAWRENCE RADIATION LABORATORY. BERKELEY CALIF. I UNIT TOTAL 
DIVISION QUANTITY T COST COST 

3.20 d. Concrete Finish - SusEended Slabs 36,000 SF .33 11,880 
Patch & Plug Walls & Columns 163,885 SF .17 27,860 

I , 

I Sub Total - Item d. 39,740 
I 
I 
I 

i e. Misc. - Stairs Concrete 5' 180 R 37. 6,660 
I Curbs-Including Roof Screen 560 LF 4. 2,240 
I 
I 
I 
I 
/ 
" 

I 
Sub Total - Item e. I 

8,900 

I I 
, Item "#3.20 combined Struct ./&Arch. Cone rete 646,150 
I , 
i , 
I 

I .30 ; Slab on Grace 
, 

Fine Graae 9,690 SF .03 I 291 I , Capillary Base 4" 247 TON 8.75 II 2,161 

I Hemorane 6 MiT: Sneet 10,000 SF .08 I 800 
I Sana Cusnion 2" 90 TON 6.50 I 585 
! Screens - Key - Const. ana Exp.Joints 970 LF .85 825 

Rebar 9,000 # .28 2,520 
Concrete - Material 188 CY 60. 11,280 

I Concrete-Finish Cure. Protect 9,690 SF .32 3,101 , , , 
/ 
! 

I I 
21,563 

I / 

I TQTAL - ITEM ft3. 00 CONr.RF.TI WITHOUT Ci ISS( NS I 
I C( HBH ED: 699,429 

I 
I 

4.00, MASQNRY-: NONE-ROOF SCREEN CHANGED TO J ETAL - - -
HIGH ROOF ENCLOSURE - SUliSJ]J UTE HETAL . SEE SECTIC ~ 5. ° 

-- . 

-

, --
r.()NS t!L iI NG COST ESTIMATORS. - 2156 N. Main S~!J ~~/~ 
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I ADDITION TO BUILDING #62 MATERIALS & to OLECULAR U Schematic 
SPEC. RESEARCH LABORATORY-UNIVERSITY OF CAL FORNIA N 4/17/78 
SECT. LAWRENCE RADIATION LABORATORY. BERKEL Y. CALIF. I UNIT TOTAL 

DIVISION. QUANTITY T COST COST 

5.00 METALS 
.10 Structural Steel 

Columns C A W/HSC 110,047 4F .54 59,425 
Beams 238,840 4f .?6 133,750 

i 
I ..,. 
! 
i 
I 

Detail Steel 27,039 4f .48 12,979 
I 

I 206,154 
I 

I 

I. 

I 
I 
I 

.20 Misc. and Ornamental Metals I 
I Roof Screen 6 VF x 22'x56' 936 SF 17. 15,912 i 

J 

Railings - Linkllext. 45 LF 28. 1,260 
Railings - Link @ Window Wall 90 LF 13. 1,170 

, Railings - Loading Dock Steps{Pipe) 3 PCS 55. 165 
I Railings - Int. Stairs - Wall 240 LF 11.' 2,640 
I Railings - Baluster 60 LF 23. 1,380 I 

I 
Railings - Roof - Access to Hatch 1 EA LS 65 
Ladders - Roof With Hatch 1 UNI1 LS 355 

i 

I Loading Dock Edge Angle 20 LF 6.50 130 
, Elev. 0Eg. Angle 24 LF 6.50 156 

Allow Misc. Angles-C1iEs-Frames 36,000 SF .14 5,040 
I 

28,273 

: ' 

TOTAL - ITEM #5.00 METALS ( OMBINED 234,427 

6.00 CARPENTRY 
.10 Rough CarEentry 

Partitions - Studs - Plates - Blocking FRT)33,984 BM 1.02 . 34,664 
DroE Ceiling Furring-See Sect. 9.0 Metal R nnelS -
Blockin8 and Layout for All Trades 800 HRS 26.55 21,240 

I 55,904 

.20 Finish Carpentry - Installation Labor or: 
a. Doors and Frames 96 NIT~ 123. 11,808 

Ditto Hardware 96 NIT~ 28. 2,688 
Ditto Toilet Accessories 6 ~NIn 175. 1,050 
Ditto Fire Ext.7caots. 2 Per FL 10 EA 22. 220 
Ditto Rm. 4fs - Labels Signslletc. JOB LOT LS 750 

16,516 

- ?lS6 N. Main St.~ ___ _ 
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I ADDITION TO BUILDING #62 MATERIALS & MOlECULAR 
SPEC. RESEARCH LABORATORY-UNIVERSITY OF CALIF RNIA 
SECT. I~WRENCE RADIATION LABORATORY. BERKELEY CALIF. 

DIVIS ION QUANTITY 

TOTAL - ITEM #6.00 CARPENT Y COMBINED 

7 • 00 I_M_0_I~ST_U-:R __ E_-_S_0_UN:::-D-:-7'T--:;HE~R=MA-:L:-=--:P:-::R:--0_T_E_CT_I=O=-:N:--__ 
10 I a. Membrane N.Wa1l-E.Walls to 803 I 3,170 

. 1 b. Wall Treatment Above Grade(See Sect:9) -
I c. Drain Line @ Footings N. S. &E. I 300 

1-------------------------------
1--------------------------------I Sub Total - Water Proofing ,--------------------1 

.20 l~ound and Thermal Protection 
I a. Roof 2" Rigid 
lb. Sash Section Fillers R-19 
I c. Int. Partitions-Sound R-ll Batts to 

d. II of Conc.Walls-Lab/Office,etc. 

.40 I Sheet Metal 
Gravel Stop 
Roof Penetrations & Flashing 
Ctr.Flash Monitor Section 
Pitch Pockets & Flashing @ Roof 
Louvers - Machine Room 
Louvers - Interior Spaces-Allow 

.50 Caulking and Sealants 

Screen 

11,022 
3,360 

10'14400 
17,460 

127 

510 
126 
140 

JOB 
4 

200 

JOB 

U 
N 
1 UNIT 
T COST 

SF .80 

LF 4.70 

SF 
SF 
SF 
SF 

SQS 

LF 
SQS 

LF 
L01 
EA 
SF 

I' 
.66 I 
.25 i 
.20 I 

.17 I 

78. 

2.15 I 

15. 

I 
I 
I 

I 

2.70 I 
LS 

990. 
8. 

LOT LS 

TOTAL- ITEM #7.00 MOISTURI ,SOUND,THEIMAL 
PROTECTION COMB~NED 

rnhlC: ITT TT hlr. rn"T l='C::Tl'-1ATORS. - 2156 N. Main St .• _~._ 

Schematic 
4/17/78 

TOTAL 
COST 

72,420 

2,536 

1,410 

3,946 

7,275 
840 

2,880 
2,968 

13,963 

9,906 

1,097 
1,890 

378 
300 

3,960 
1,600 

9,225 

750 

37,790 
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Schematic 
4/17/78 

I ADDITION TO BUILDING #62 MATERIALS & MOlECULAR 
SPEC .. RESEARCH LABORATORY-UNIVERSITY OF CALIF RNIA 
SECT. LAWRENCE RADIATION LABORATORY ~ BERKELEY CALIF. 

U 
N 
I 
T 

UNIT TOTAL 
DIVIS ION QUANTI1Y COST COST 

8 ;00 BUILDING CLOSURES 
Hollow Metal Doors & Frames (All 

Except Entry) 
Rollup Door at Dock' 

j Metal Sash Anod Alum W/Casement SectioJ 
Finish Hardware , I Glass & Glazing-Sash~ Insulating I 

I Window Wall-Link-Anod Alum.&T/Glass 
, Entries-Link to New and Existing "/ 

92 
1 

40 
96 

1,200 
900 

2 
8 

1 NIT~ 
EA 
EA 

SET 
SF 
SF 
EA 
EA 

LOT 
LS 

,256. 
135. 

8. 
10.7E

1 1040. 
415. 

I 
Fixed Section @ Corridor End Walls 7xlO 

i Interior Fixed Sections in Corr .Walls I' 

I Mirrors - Allow 226 SF 4.80 01 

I 
Borrowed Lights Allow 144 SF 4. II 
No Automatic Doors Included - - - ,'/ 

I Folding Partition 50 LF t 1 EA LS !j 

:=-==_ -==_ -== __ -==_ -==_ -=TO=~T==A==L=~ -=-=-"I=~T==E=.::...:.M=-'i=~F8~=~'=-=-0==-0=~B=<..>:U==I==LD=""'I= ....... N~ CLOSURES (OMBWED 

I • 
i-------------------------------------

9.00 FINISHES 
.10 4'· Metal Studs - At Ext. Wall Sash 

1

1 ___ ~gs.-Elev.Shaft & Stairs Only All 
Others - Wood Studs 

I Furred Ceilings-See Acoustical I 2%11 Furring Studs @ Conc. Walls 

1-------------------------------------
.20 ! ___ ~psum Board SIB-Taped Wall 

Suspended rr-s!B-Taped Ceilings 

.30 Ceramic Tile-Rest Rms. Only to 6 VF 
,---vIoars 

Walls 
Base 

1------------------
"---+--

-,..tI..~'" •• ., .......... ",.. "'"ro'T" ,"'r.,..T'l..lArrnOC 

I 
811 

-
1,940 

61,680 
5,312 

1,020 
1,BOO 

294 

SY 9.55 
- -
SY 7.90 

II 
I , 

I 
I 
I 

SF .69 I'i SF 2.30 

SF 4.50 
SF 3.25 
LF 2.B5 

I 

20,102 
1,100 

10,240 
12,960 

9,600 
9,684 
2,080 
3,320 
None 
1,085 

576 

10,500 

B1,247 

7,745 
-

15,326 

23,071 

42,559 
12,218 

54,777 

4,590 
5,850 

838 

11,278 
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I ADDITION TO BUILDING #62 MATERIALS & MC LECULAR U 
Schematic 

SPEC. RESEARCH LABORATORY-UNIVERSITY OF CALI ORNIA N 
4/17/78 

SECT. LAWRENCE RADIATION LABORATORY. BERKELE' • CALIF. I UNIT TOTAL 
DIVISION QUANTI'lY T COST COST 

9.40 Resilient Floor Covering ~A11 ExceEt Cc nf. 
and R.Rms. - ShoEz Dock & Mech. Rms. 
and Chase) 23,980 SF .75 17,985 
Base 3,098 LF .Q8 2,107 

, 20,092 
I 
i 

I 
.50 Acoustical 

I Suspended Grid 2x4 V7Faced 27,180 SF 1.37 37,237 
Mech. RoomW7Channe1s-Blanket & Gyp 6,600 SF 2.77 I 

18,282 

I 55,519 

I 
I 
I 
I 

.60 I Fire Proofing All Horiz,. Steel 3/4/1" 23,378 SF .83 19,404 
I 
: 

I 

.70 I I Painting 

J 

Seal All Ext. Conc. Surfaces 35,106 SF .22 I 7,723 
Paint All EXEosed G.I. Metal Flashing 650 LF .60 I 390 

I Paint Drlwa1l 66,000 SF .26 17,160 
Doors and Frame 92 UNI'1 S 18. I 1,656 
Mech7Elect. & Coding IncA11 EXEosed JOB LO'1 LS I 2,750 
Painters Graphics ALLOW 10'1 LS 750 

30,429 

I TOTAL - ITEM #9. 00 FINISHE~ COMBINED 214,570 I 
I 

10.00 SPECIALTIES 
Toilet Partitions ( 2 @ M - 3@ W} 15 EA 220. 3,300 
Urinal Screens 3 EA 75. 225 

Shelf/Mirror Unit 15 EA 37. 555 
Paper Towel Dispenser/Waste Built In 6 EA 185. 1,110 
Toilet Paper Dispenser 15 EA 8. 120 
Sanitary Napkin Dispenser 3 EA 85. 255 

,--SanItary NapKin Disposal- 6 EA 17. 102 
Seat Cover Dispenser 15 EA 12. 180 
Crab Bars 6 UNI'l 48. 288 

7( COLUMNS ARE CONC. JACKETED 
, ' 

CONS1!LTING COST ESTIMATORS, ,. _. -.. 2156 N.' Main St ", - '" :. ~ ... ,.,,. 
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I Schematic 
ADDITION TO BUILDING #62 MATERIALS & MC LECULAR U 4/17/78 

SPEC. RESEARCH LABORATORY - UNIVERSITY OF CA IFDRNIA N 
SECT. LAWRENCE RADIATION LABORATORY. BERKELE~ • CALIF. I UNIT TOTAL 

DIVISION QUANTITY T COST COST 
, , 

~O.OO SPECIALTIES - continued 
Fire Ext. Cabts. 2 Per Floor 8 EA 50. 400 
Seating 150 EA 65. 9,750 
Chalk - 'l'ack - Bulletin Boards & Direct ory LOT LS LS 4,000 

I Buy Out Gra2hics & Misc.{Proj.ScreensIE tc. ) LOT LS LS 1,500 
I 

I I 
I TOTAL - ~TEM #1000 SPEC-TAT TIES COMBH ED I 21,785 
I 
! 

~l. 00 , LABORATORY EQUIPMENT SEE SPEC IAL IF'ACILIl ES 
I I--
I I 12.00 i CARPET - ConferenceLSeminar I 320 SY 13.25 ! 4,240 I ! - Blinds and Darkening Curtains 840 SF 5. II 4,200 
I •• 

6 EA 2,150 i Van~t~es ~75. I 
I 
i I 
i TOTAL - ITEM #12.00 CARPET COMBINED I 10,590 
I I I 

" 

i 
~3. 00 i SPECIAL CONSTRUCTION - - - NONE 

I 
~4.00 ELEVATOR - HYDRAULIC 

Combo F7p 7x8.33 50001! 80 I Sec. 5 Sto2 1 EA LS 69,000 
I 

~5.00 MECHANICAL II 
.10 Plumbing 

a. Domestic 
Fixtures - w.c. 15 EA 425. 6,375 
Fixtures - Urinals 3 EA 315. 945 

Lavatories 15 EA 275. 4,125 
Service SinK 4 EA 340. 1,360 - DrinKing Fountains 4 EA 515. 2,060 

Piping-Waste-Vent-Sup./Return LOT LS 36,900 
Insulation LOT LS 3,600 - Sterilization - Testing and Misc. LOT LS 1,500 
For Emergency Eye Wash-Showers-See ~ pecial Equj prnenit -
Roof Drainage - Drains - Downspout,E tc. JOB LOT LS 3 2 600 

60,465 

r.nNSPT.TTNG COST ESTIMATORS. - 2156 N. Main S~!1 ~~,~ 
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I ADDITION TO BUILDING #62 MATERIALS & Me LECULAR 
Schemati( 

U 4/17/78 
SPEC. RESEARCH LABORATORY - UNIVERSITY OF CAl IFORNIA N 
SECT. LAWRENCE RADIATION LABORATORY~BERKELEY CALIF. I UNIT TOTAL 

DIVISION QUANTITY T COST COST 

5.10 Plumbing - cont. 
b. Industrial Plumbing 

Fixtures - Fittings - Valving JOB LOl LS 32,400 
PiEing JOB LOl LS 104,400 
SUEPort Work 

I 
JOB LO'1 LS I 9,100 

I 
I 

I 145,500 I I 

I 
I -
I 

I I 
I 

Sub Total P1umhing 205,965 I 
I I 

I 

I 
~·Heat, Vent and A.C. Exhaust & SUPP1~ Air)36,Oo1 I .20 SF I 13.00 I 468,000 

Only to Ext. Labs - Shop - Mech. Rm. ) ! 
I I 

Etc., Including HW __ System I) i i 
I i 

I I! 
I 

I 

36,000 1.25 45,000 .30 ; Automatic Fire Sprinkler SF 
I 

I 
I , 
I I 

I I 
I 

SIIB TOTAL - ITEM ik] 5 00 ME! HANICAL Cm-~INE In 
i 718,965 I 
I 

I , 

[6.00 ELECIRl.C~1 - General 36,000 SF 11. 27 405,720 
S12e~ial Eacilities 36,000 SF I 2.78 100,080 

I 

I SUlLIOIAI. - -ITEM-iU6- 00 ELJ; CTRICAL COl' fBINE n 505,800 
-

I 

I 
I 

I I 1-- -----_ .. - I 

I-
I 
i 

I - ._-_._.-.. 

I 

- 2156 N. Main S~!l __ .~ 



DEPARTMENT or ENERGY 
APPROPRIATION __ .F~NF~B~GY~ ________________________ __ 

FY 1980 BUDGET REQUEST 

CONSTRUCTION PROJECT DATA SHEETS 

UNlVERSI'lY or CALIFORNIA 
LAWRENCE BERKELEY LABORATORY 

1., Title and Location of Proj ect: Chemical Sciences Addition 
Building 62 

SCHEDULE I 

SPECIAL FACILITIES 

2. project No.: 80-LBL-003 

1. Laboratory Fume Hoods & Exhaust Ducts (10) .••••••••••••••••• ~ • " ••••• ',' •••••••••••••••••• 

2. Laboratory Furniture (Built-in) .•......•..•••.•••• ' •••.••••••••••••••••• e ............... .. 

Schedule 44 
(Continued) 

FY 1978* 
EST. COSToS 

$ 50 

75 

TarAL.................... $125 

STANDARD EQUIPMENT 

1. Auger Microprobe with Field EmisSion Source, Environmental Chamber, X-ray and UV 
Photoelectron Spectroscopy (ESCA, UPS), and Secondary Ion Mass Spectrometry (SIMS)...... $260 

2. Molecular Beam Electron Spectrometer •.••.•...••.••.•.•••••.•.••••......•..• ••·· ••• •••••• 170 

3. Gas-chromatograph with Mass Spectrometer (2} •••...••.••..••••.••....•••.•••..•.•• • ••••• 130 

4. t.tolecular B.eam Scattering Chamber ...•.•..........•.•••.••••••••.•••.• e •••••••••••••••••• 175 

5. Microdensitometer-scanner with Computer Interface •••••••••••••••••••••••••••••• •••••••• • 45 

TOTAL STANDARD EqUIPMENT.......... ••• • • . • • • • • $ 780 

*The above estimated costs appear in Section 3 on an escalated basis, an estimated 16\ 
increase to mid-point of construction. 

...... 
o 
I ...... 

00 
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HANDINO-LAWSON A •• OCIATE. 

PRELIMINARY SOIL INVESTIGATION 
PROPOSED ADDITIONS 

BUILDING 62 
LAWRENCE BERKELEY LABORATORY 

BERKELEY, CALIFORNIA 

HLA Job No_ 2000,100.01 

Prepared for 

Lawrence Berkeley Laboratory 
Berkele'y, 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 
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HARDINO-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, Califo,rnia _ We understand 

that these building additions are included in the proposal for 

FY1977 building projects 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) and 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 480 kips 

for exterior columns. Column loads for the high bay extension 

will be a.bout 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 
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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 test 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, Plate 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. 
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SOIL AND GEOLOGIC CONDITIONS 

Soils 

The surface soils in the proposed multistory building addi-

tion area consist of shallow clays and silts which are residual 

components of the und.erlying sedimentary bedrock. In general, 

the 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 the 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 generally 

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 Geologic 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 the existing parking 

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 after 

drilling were at +751 feet in Boring I and +783 feet in Boring 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 anticipated from the proposed 

building loads. 
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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 

drilled, cast-in-place concrete piles similar to those supporting 

portions of 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 northeast 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 

,~,: . 



10-25 

HARDINO-LAWSON A •• OCIATES 

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 rippi~g 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 slope 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 building1 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 
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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 conservative for the Cretaceous rock 
and may be increased after 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 
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LOG OF BORING 1 

Equipment Flight Auger 

Elevation 760 Date 4/10/75 
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LOG OF BORING 1 
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LOG OF BORING 2 

Equipment Flight Auger 

Elevation 797 Date 4/10/75 

BROWN GRAVELLY CLAY (CL) 
stiff, wet -I 

-I 

MOTTLED DARK BROWN & u.. 

YELLOW SILTY CLAY (CL) _ 10-

stiff, wet 
GRAY-BROWN CONGLOMERATE 

moderately hard, strong, 
I ittle weathered 

LIGHT GREEN-GRAY SANDY 
SILTSTONE - low hardness, 
moderately strong, little 
weathered 

5L water level 4/16/75 
RED-BROWN CLAYSTONE 

low hardness, friable, Z 
little weathered O' 

GRAY CLAYSTONE I-« 
intensely fractured, low ~ hardness, weak, little 0 
weathered, with occasional u.. 

sl i ckensi des « 
BLUE-GRAY SILTY SANDSTONE 0 

z 
low hardness, weak, fresh 0:: 

0 
BROWN CLAYSTONE 

low hardness, weak 
LIGHT GRAY SANDSTONE 

low hardness, moderately 
strong, fresh 

change to strong 

LOG OF BORING 2 
Building 62 Addition 

Lawrence Berkeley Laboratory 
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TEST PIT 

GRAY CLAY 
SEAM 

SANDY SLOPE 

AC PAVING 

~\.-=~~~~=======~+_BLACK FERRUGINOUS CLAY INTERBEDS 

\ ,,'-, 
\ _____________ ~J 
,~------------------~ 

BROWN SHALE - highly weathered, locally sheared 
with sl ickensides. Abundant thin clay seams 

SECTION A-A 

6" THICK CONGLOMERATE
SANDSTONE - with rounded 
pebbles of black chert 

SILTY SANDSTONE 

TEST PIT 2 

DARK RED-BROWN FILL - soft, wet 

.\ 
MOTTLED BLACK & BROWN CLAY (CH)-____ ---~-----~ 

\ 

PLASTIC SILT/CLAY \ 
YELLOW-BROWN MUDSTONE 
closely fractured with iron 
staining 

RED-BROWN CLAY SEAM 
GRAY SILTSTONE-closely fractured, locally crushed 

RED-BROWN SILTSTONE - highly sheared & slickensided 

GRAY SILTSTONE 
Intensely Slickensided (Fault Zone) 

GRAY MEDIUM TO FINE-GRAINED SANDSTONE - closely fractured, friable, locally crushed 
with iron staining, Irregular, discontinuous clay seams. Indistinctly bedded. 

GRAY & YELLOW-BROWN SHALE - highly sheared with abundant clay seams 
RED-BROWN 

INDISTINCTLY BEDDED GRAY & YELLOW-BROWN FINE TO MEDIUM-GRAINED SANDSTONE - moderately 
fractured, blocky I friable 

Blocky, massive 
OCCASIONAL CONCRETIONARY MASSES OF HARD GRAY SANDSTONE WITH CARBONATE CEMENT 

_____ Closely Fractured, Locally Crushed 

BLACK IRON STAINED SANDSTONE 

GRAY-BROWN SHALE - moderately fractured, locally sheared 
--- & crushed with red-brown clay seams 

SECTION B-B 

Scale: 1" = 51 H & V 
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UNIF!ED SOIL CLASSIFICATION SYSTEM 
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SAMPLE DESIGNADON 
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I Consolidation of Sedimentary Rocks; usually determined from unweathered samples. 
Large1y dependent on cementation. 

u • unconsolidated 
P D poorly consolidated 
M • 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 
rs-Qften faintly visible. 

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

V Stren9th 

1. 
2. 
3. 

4. 

5. 

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. 
~tron~ - Specimen will withstand a few heavy ringing hammer blows before 

reak1ng 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. 

~eep - Moderate to complete mineral decomposition; extensive disintegration; 
eep and thorol'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. 

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

F. Fresh - Unaffected by weathering agents. No disintegration or discoloration. 
Fractures usually less numerous than joints. 

HARDINO - LAWmON AalQOCIATESe PHYSICAL PROPERTIES PLATE 
@ C01UJ'Ulting Engineer. and Geologist. CRITERIA FOR ROCK 

~ 
DESCRIPTIONS 1 

, ~~::~No~.2~O~OO~,~1~O~O.~O~1~~~~~~.!L~tk~~Da:~~·~5=V~3O~VZ~5~ ______ ~BU:i~ld~i~n9~62~A:dd:i~ti~on~ ______ 1_ ____ ~ 
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CONSULTANT RESUMES 

1. Engle and Engle, Structural Engineers. 

This finn has specialized in earthquake engineering and hazard 
evaluato for many years. The Engles and Mr. Donald F. Moran, 
Cons ulti ngStructural Engi neer associ ated with Engl e & Engl e, 
recently completed an investigation of three of Pacific Gas 
& Electric Company's largest power plants for earthquake safety., 

2. Harding-Lawson Assocites, Soils Engineers, Geologists and 
Geo phys i ci sts . 

This firm has carried out extensive work in foundation and 
earthquake engineering for seismic restraint design for numerous 
large projects throughout the local area, including soil dynamics 
for major s 1 i de r epa i r at L B L . 

3. Gensler & Associates, Architects 

This firm has extensive experience and expertise in buildings 
and facilities analysis and planning, in functional relationships, 
and in architectural planning and design. The firm has executed 
numerous projects encompassing a broad rangeof offi ce, commerci al, 
educational, and laboratory facilities, including site developTIent 
and master pl anning. They have an impressi ve record of performing 
on projects for General Services Administration, the Post Office 
Department, and municipalities as well as on many projects 
in the pri vate sector of busi ness. 

4. Syska & Hennessy, Inc., Engineers 

5. 

This firm has an impressive background in both mechanical 
and electri cal engi neering for desi gn and construction projects. 
They possess extensive expertise in laboratory facility deSign, 
energy conservtion computer progr<ITI analysis, pl anning and 
programmi ng ski 11 s, and have performed well on numerous major 
projects both publ i c and pri vate. 

Consulting Cost Estimators, Inc. 

Thi s fi rm has extensi ve experi ence in producing schanati c, 
preliminary, and final cost estimates for large scale construc
tion projects, included among which are projects for GSA, 
Departments of the Army and Navy, University of California, 
various Cal iforni a school distri cts, and many for the pri vate 
sector of busi ness. 
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BASIS OF MECHANICAL DESIGN 

A. SITE 

1. City Water Service 

2. 

A new CW connecton 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 Materi als and Molecul ar Research Labora
tory building. A curb shut-off valve will be installed in 
the new servi ceo 

Nat ur alGas Ser vice 

A new natural gas service will be installed to accommodate 
the total gas load. The gas will be piped at 1 psig to the 
boilers in the new laboratory building and at 5 psig underground 
to the exi sti ng 1 aborator y . 

3. Rai nwater System 

The new rainwater system will bring the rainwater collected 
in the new building out underground to connect into the existing 
storm drainage system at the west side of the new building. 

4. Sanitary Sewer System 

The sewer will be run in stacks in the new building and brought 
out and connected to the existing site sanitary sewer at the 
west side of the existing laboratory. 

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. 

2. Plumbing System 

The new plumbing system will have American Standard or equal 
plumbing fixtures. The new water heater will be a vertical 
storage type converter with the domestic water heated to 1200F 
by heating hot water. The hot water system will be recirculating 
with a pump in the Mechanical Room. The domestic water will 
be connected to the water service with a pressure reducing 
valve. 
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Low Conduct i vity Wat er System (LCW) 

The LCW system in the existing laboratory building will be 
extended to the new laboratory building. The system will 
be installed on each floor for laboratory equipnent cooling. 
The water wil be boosted two new LCW pumps in the new Mechani
cal Room. 

Industrial Hot and Cold Water System 

Industri al hot and cold water will be supplied on each floor 
of the new building. The hot water will have a balanced re
Circulating loop. A pressure reducing valve and reduced pressure 
backflOtl preventer will connect the industrial hot and cold 
water system to the cold water service. 

5. Compressed Air System 

Source of supply will be two 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 labora
tory areas. System shall be dried to dew point temperature 
of 400F by a refrigerated air dryer. 

6. Natural Gas System 

Natural gas will be distributed within the neN building to 
laboratory areas at a distribution pressure of 7 inc. W.C. 
Extensi on fran the pressure regul ator install ation poi nt of 
bu i 1 di ng connections wi 11 be provi ded. 

7. Demineralized Water System 

The demi neral i zed water system wi 11 be us i ng the water that 
is both cooled and conditioned in the LCW System and will 
be extended form the existing laboratory building. This system 
shall have non-metallic pipe and fittings. The system will 
be looped with a booster pump in the Mechanical Room of the 
neN buil din g. 
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DATA SECTION-CHART NO.2 

Current Limiting Effect of LlMITRON Fast-Acting Fuses 

KTN, KTN-R (250 Volls a-c); KTS, KTS-R, KTU (600 Volts a-c) 
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FIG. l-Zonal cavity calculations 

Job 

L '10 - (;>/- D()O 

A. Room data B. Cavity data C. Fixture data 

length 150 ft Room Height 9
7ft Mfr. ~E$ TlfIJ~ItoLlS£ 

17 

Room Width 2 
32ft 

cavity Ratio 10 liB 18 

dimen. ,Floor area 3 Ikrl'q ft Height 110 ft 
Cat. No. U."HIIN'-; 

!Ceiling ht. 4 I'D ft 
Ceiling 

Ratio 12 0 
etc. Jf1tND6oo,t. 

I Ceiling 5 10 % 
Surface I 6 So 
reflect. IW~II % 

I Floor 7 2C% 

Fixture mounting ht. 
8 

10 ft 

D. Footcandles 

No. of fixtures required to 
produce a given number of 

footcandles 

Desired lighting level 23/ fc 

No. of fixtures 24 j() 
No. of footcandles produced 

by a given no. of fixtures 

Option 
25 
~O 

28 

a fixtures fc 

Option 
26 29 

b fixtures fc 

Option 
27 - 30 -

c fixtures fc 

cavity 

Eft. reflectance 13 So % lamps per fixture 

Height 1~ ~ .ft 
Floor 

Ratio 15'7'1 

lumens per lamp 

I Coeff. of utilization cavity 

Eft. reflectance!16 1.7'10 Maintenance factor 

E. Calculating cavity ratios 

Cavity ratio = 
5 x cavity height x (I~ngth + width) 

length x width 

ROOM: 

5 x line 9 x (line 1 + line 2) 5x...:!-x (SO + .)2..) 
= 

line 1 x line2 x 
1 SO ...32.-

CEILING: 

5 x line 11 x (line 1 + line 2) 5x __ x(_+_} 

= line 1 x line 2 X 

FLOOR: 

5 x line 14 x (line 1 + line 2) 5x __ x (_+_) 

= line 1 x line 2 X 

F. Calculating number of fixtures 

No. fixtures = 
floor area x desired footcandles . 

lamps per fixture x lumens per lamp x coeft. of utilization x maintenance factor 

line 3 x line 23 
________ x ________ _ 

4-
19 

..3 JrJ
o 

,S 21 

'~S22 

= /,€ 
(Line 10) 

= 
(Line 12) 

= 
(Line 15) 

= = --.---~------ = line 19 x line 20 x line 21 x line 22 _ x ____ x ___ x __ (Line 24) 

G. Calculating foofcandles 

F 
no. of fixtures x lamps per fixture x lumens per lamp x coeff. ·ot uUlization >r maintenance factor 

ootcandles = . 
floor area .30J< 4;<31.51> IJ- , 8' S-

_x __ x,---x_x_ = IO().4 
IbtJO (Line 28) 

line 25 x line 19 x line' 20 x line 21 x line 22 
Option a: = 

line 3 

Option b: 
line 26 x line 19 x line 20 x Iin~"21 x line 22 

= 
__ x_x __ x_x_ 

lirie 3 
line 27 x line 19 x (ine 20 x line 21 x line 22 __ x_x __ x_x_ 

Option c: = line 3 
= -,---,:=-" 

(Line 30) 
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BASIS OF ELECTRICAL DESIGN CALCULATIONS 

A. Existing switchgear No. 66A of existing building shall feed the 
main distribution panel to be located in the basement of the new 
Addition as indicated in the Riser Diagram. 

B. Lighting shall be served form 277/480 volts lighting panels at 
each floor. A mai n 1 i ghting feeder shall run fran basement to 
the third floor. Branch feeders from lighting panels shall be 
tapped from mai n feeder as indi cated in the Riser Di agram. 

C. Two main risers at 480 V, one at each end of the building shall 
serve the distribution panels which will feed the transformers 
480-120/208V to be located in the duct/ri ser space at end of the 
floors. Power shall be fed from these transformers to 120/208V 
distribution panelboards located in the same space. These distri
bution panels shall feed respective laboratory appliance panels 
located in the 1 aboratori es as i ndi cated in the Riser Di agram. 
Laboratory power outl ets shall be served at 120 volts single phase. 

D. Mechanical equiJl11ent shall be from a motor control panel board 
in the basanent connected to main distribution panel. Critical 
exhaust fans shall be served from motor control panel board on 
the roof connected to the emergency power panel to be located 
in the 1st floor, as indicated in the Riser Diagram. 

E. Emergency power for the new laboratory building will be supplied 
by a new 30KW Diesel-Generator set, complete with automatic transfer 
switch. 

F. For load analysis of normal and emergency power refer to electrical 
load calculation. 

G. Lighting: 

1. The lighting shall be based on Title #24 Energy Standard and 
IES Standard. General lighting fixtures in the offices, labora
tories, corridors, Conference Room, and areas with 21 x 41 
modular acoustical ceilings will be 21 x 41 recessed fluorescent 
fixtures with acrylic, prismatic lenses and two, three or 
four rapid-start lamps to give the following intensities: 

(1) Laboratories - 90-100 F.C. 
( TASK) 

(2) Offices, 70-100 
( TASK) 

(3) Corridors, lobby, and means of egress, 10 FC to 20 FC. 

(4) Conference Room, 30 FC to 50 FC with dimming controls. 
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2. Lighting fixtures in the offices and laboratories shall be 
controlled by two switches to provide two distributed levels 
of lighting for energy conservation. 

3. Lighting in rest rooms and toilets will be 15 to 30 Fe using 
surface-mounted fluorescent fixtures with acrylic wrap-around 
lenses. 

4. Lighting in the service corridors and other areas without 
fi nished ceil ings will be 10 Fe to 20 Fe using industri al 
fl uores cent fi xt ures. 

5. Incandescent accent lighting will be provided in public areas 
as requi red for architectural effect. 

6. Outdoor lighting will be provided where required for use and 
ar ch itec~ ur a 1 accent. 

7. Outdoor lighting will be provided in corridors, laboratories, 
stairwells and other jl.Jblic areas by connected selected fixtures 
of the general lighting systen to energency circuits. 

8. Exit lights, connected to the emergency system, will be provided 
where required by codes. 
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