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1.0 Pu rpose

The purpose of this Demadion Plan (DP) is to document the propased project axacution
approaches and methods, consider available demolition meathodologies, and provide the
approprate details which when followed, will ensuere site preservabion, sla Eility, and
availability for future use with minimum site preparation andior restoration This DF was
used 1o establish the project baseline budget and schedule approved by the Lawrence
Bavkedey Mational Laboratory (LBNL) and DOE.

This plan only addresses the gngineering aspects of demalishing the structure, contents
floors. and faundations of Building 51 and attached structures. Other considerations
such as specific Safety and Healih requirements are addressed in other Project
decuments

The Building 51 and Bevatron Demolition Project only covers the area under the Building
51 and 51A feotprint. - This includes the roof, office area, generator room, Bevatron,
elecirical equipment room; fan room, cooling tower, tunnels, and foundations. The paved
area of the former External Proton Beam (EPB) Hall, tunnels, ditches in that area, site
lighting cther than that attached to project buildings, project bailding parking areas and
adjacent exterior stairways are nol part of the scope of this progect. The paved area of
the EPE Hall wall be used for project traffic, parking, staging, and shipping

This DP is to be used as guidance in identifying structural issues and associated risks
with the demalition of Building 51 and the Bevatron. Specific task planning will b
implemented through the Integrated Work Document Process (WD) and in some cases
additicnal written sequencing pracedures. These documents will be prepared on an as
needed basis throughout the execution of the contract work Thess documents will be:
raeviewed and approved through LEML.

2.0 References

Drawing 5-1, Final Site Configuration {(Appendix 3)

Drawing S-2. Foundation Struclural Demoliion Sequence {Appendix 4)

Drawing 5-3, Roof Demelition Seguence (Appendix 5}

Drawing S-4, Subsurface Drain Pipe Rerouting (Appendix 3)

techanical Deactivabion Plan, Rewison 0, June 25, 2008

Electrical Deaclvation Plan, Revision 1, February 25, 2003

LEML Facilities Division B51 and Bevatran Demolition Plen, June 26 2006

Surface Water Handling Plan - April 21, 2008

LEML Drawing 3L15318, Bavatron Magnet Terminokagy

Reconnaissance Level Charactenzation Report (RLCR), Lawrance Berkeley

National Laboratory, Bevatron Closure Project, Building 51, Revision 2, Februany

22,2007

« LBNL Drawing 480001041, Topographic Quadrangle (CAD file "OldQSheets. WG
held by LBML Faciliies DAC)

« LBML Drawing 4B51G182, Storm Dran Modifications — Phase 2 {CAD fils
‘CurentTopo+Storm dwy” held by LBML Facilities DE&C)

« Waste Management Plan, SEC-WM-001 Rev 0
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3.0 General Demolition Approach

3.1

32

Background

Building 51, constructed in the early 1950, houses the Bevatron accelerator, which
ceased operation in 1993, The accelerator is approximately 120 feet in diameter (not
mncluding shield blocks). and built from 12,000 tors of stesl and other metals. In the early
1960, the floor and support areas were upgraded for the current shislding blocks by
adding additional pilings and a thicker floor. Appreximately 13,500 tons of concrete
shislding blocks presently encircie the Bevatron at an sutsde diameter of approximately
150 feet. The building is of sieel-frame construction with reinforced conerete slabs and
loundations. Exterior bullding sheathing is compesed of Transile (asbestos) paneling
and the roof is 2 inch redwood fongue and groove with rolled rocfing material anchored
2 sealed with mastic. Asbostos has been confirmed in the raofing andior mastic
materials. The building is approximately 125,000 square feat.

The buikding and its contents are in poor condition and asbestos and other hazardous
malerials typically used in construction during the time when the structure was built are
present in the building

On the west side of the building is an asphalted space of approximatety 80,000 square
feet where the EPB Hall was dermalished several years previously. This area will be
usad for staging ‘demolition materials, equipment. and waste for shipment.

Around the Building 51 area and presantly within the perimeter of the building are
seversl Enviranmental Restoration {ER) program wells and reatment units that require
ongoing access by LBNL ER personnel perodically during the life of the progect.

Safety Considerations

The following general controls and approaches will be used fo ensure that project
activities are conducted safely, with minimum risk of hazardous material exposure or

EFLIEY
= Perimeter fencing and positive confrols krmiting access to autherized personnel and
erjupareeni,

= Uszg of large heavy eguipment for demoliion actialies a5 much as possible Lo
mirimize hands enfpersanal conlact methods of demelition. This primarily inclsdes
large track excavators with boom mounted shears, hos-rams, of clam buckets

e Useof traned and gqualified coerdinators/spotters to dirsct and control eguiprment
traffic, Bfting activities, and heavy equipment demolition sctivities.

« Usze of frained and gqualfied riggers in all ifing operations.
= Uze of water spray for dust suppression.

» After removal of building shell; containment of surface water o meel storm wales
et reguirements.

+ Bhipment of concrate shield blocks on standard flatbed or drop deck trailers.

= Disassembly of the Bevatron info the largest sections that can be reasonably
shipped intact and meet Deparimant of Transportation {DOT) requirements.

Do Flan - June 2008 Page 4 af 25
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Use and mairtain fire watches when dssembling Bevatron. Magnet Cofl and

Cryogenics insulation may be flammabie,

Remaval of asbestos or asbestos containing material (ACMY prior to demolition of the
buildineg sfructhyre

Remowsl o' fixing of chemical or radioactive hazards to pravent enintendecd
exposure, prior to demlition of the building structure.

Prevent access to the building interior by any person after demalition of the
Bo1faciity struchure has stared. Access o interor areas of BS1 may be granted after
removal of B31A andfor the structure that houses the mechanicsl areas, only after
Inspection by the Clauss Construction’s engineer and safety professional,

Each activity will be specifically evaluated to ensure that all hazards are identified and
appropriate sontrols sre established 1o ensure the safe conduct of the activity.

Preparation for Demolition

Clauss Canstruction has developed this demolition plan la kiryg into consideration the.
concerns, issues and guidance discussed in the LBNL preparod Demeolition plan and the
specifications provided in the Request for Proposal. This demoliion plan was prepared
under the direction of the Clauss Canstruction Structural Enginaer registerad in the Siate
of California and documents the engineering evaluations and validates the selected
methods, processes and procedures,

Prior to any demolition activiies, several specific actions are requined

Project Site Considerations

A site plan drawing in Appendix & shows the following

+ The boundary of the project (Appendix &, Project Fencing and Access, indicates
an LEML previously proposed boundary plan with fences and gates),

Location of existing fences and planned project fence line,

Location of storm water diversion fences, dikes, or sand bags.

Location of ER welis and treatrment units,

Roadway acoess to the site and modifications, if requirad, to the traffic island at
Lawrence/Aharer circle,

Layout of truck stageng and loading areas,

Designaled parking areas,

Pedestrian entry and controf points,

Location of Demolition Subcontracier temporary fraibers, and

Location of LEMNL office trailer and Conex storage containers.

The area west of Buiding 51 will be evaluated by the Structural Engineer and trench
covers and/or tunnels will be temporarily reirforced as necessary fo withstand
demolition traffic and activities

& B % @

Prior to the 851 structure beng demolished Clauss Construction as a contingency
will design a water collection system to collect, store and treat (as necessary) all
surface water that falls or runs onto the project site. Since dust suppression must be
perforimed by water spray and runoff has the potential to contain hazardous
substances or contaminants, consideration shall be given for recycling or treatment

Demao Plan - June 2009 Fage 5 of 25
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uf dust suppression water fo minimeze fhe impacts of waste waler dischargs
Approgriate sampling peints will be provided and State and local water quality
standards and permit requirements will be met. WWater discharge will be coordinated
with State and locsl agencies and water reatment faciliies. Al waler treatment and
discharge permits will be obtained and met. The application for penmits wili be
coordinated with or mandied by LBNL's EH&S, specifically the Ervircrinental
Senices Group. The design of the water collection system will he acoepted by the
LENL Project Manager and EHES groups, The approach to handhing surface waisr s
dacumentad in the Surface Water Handling Plan and implemented in the SWEEE.

Clauss Construction will removelre-route the Groundwater Treatment Systems for
B51 The system-will be removed from B51 basement and re-gssembled in 3
portable connes box to allow placement outsids of the building demclition boundary.
Ihe Mechanical Deactivation Blan provides the details of the removatire-routing and
a layout of the groundwater well Incations. ER wells are verlical FVC pipes and will
remain in operation during the abatement and demolition activities, They will be well
marked. fenced off, and protected as nacessary to prevent damage during the life of
the project.

There are subsurace drain pipes that penatrate the east retaining wall from column
line 4" thraugh " 107 and enter the building footprint. These drain pipes will be
rerouted, collected, and new pipe instalied to the 48" drain conduit north of fhe
building foosprint - The location and details of the subsurface drain pipe rerouting is
shown on Appendixes 3 and O

There are @ few hestorical and current waste water streams that will be genarated
and collacted during D&D and restoration of the site. These include.

»  Demalition dust suppressun water

« Decontamination wash water (used to clean excavation eguipment)
e Roof leak waler

= Storage tank ingress wates

¥ Concrete sawcutling water

= Hain and groundwater infitration in excavation tenches

= Surface water

All of the above mentioned water sources have the potential of becorming in contact
with radicactive materials or any of the California Hazardous, RCRA, of TSCA
materials during the course of the projecl. Until open sources of contamination are
appropriately removed, water incursions will require inhibition, contingency controls,
isolation and sampling/monitoring, and analysis prior o dizchanga/dispositon.
Retaining the Building 51 stricture during the Bevalron removal will efiminate much
of the water concerms. However, while contact cross-contamination is probable, sy
water in-flow will need to be evalusted radiciogically for volumetric release and final
dizposiiion,

Dama Plan - Jung: 2002 Page B of 25
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Some igud wastes generated during D&D activibies may be liquids bl up in
existing piping  This includes liguids in provess and sanitary piping under building
contamination sites. After characterization, these hguids will be placed in boftles,
bung drums. or pumped into a small portable tank foar transfer fo on-site hgued waste

processing as described below or an altemnale project approved treatment faciity.

The final disposition of the water will be delineated according ta the radiolagical and
chemical characleristics. Pre-treatment. such as filtration andfor primary settling of
solid/liquid mixtures may be necessary o remove radiclegical contaminants or ko
segregate solids fram the louids to apply comect crifena  This issue is further
discussed in the waste management plan, SEC-WM-001 in section 6.6

332 Utilities and Cold & Dark

Utiltias that cross the project area, either above or below ground, will be
permanently relocated or run to crelmvent the project ares, or disconnected otiside
the project boundaries  The Clauss Construction and subcontractor work forces wil
perform the utility relocations or disconnecls in accordance with the Clauss accepled
LBML Mechanical Deactivation Plan, Electncal Deactivalion Plan, and associalaed
drawingsimaps. There will be a phased spprosch to utility deactvations associated
with the fire protection and alarms systems. Fire water supply to the EPB Tunnels
and B51F shall be maintained as detailed in the designs in the Mechanical
Deactivation Plan and the Electical Deactivation Plan,

Fire protection piping enters Building 51 through 3 tunnel connecting a formser EPB
Building tunnel on the west side The fire protection isolation valve exits the EPB
tunrel above ground near the Bulding 51 wall. This fire protection header aiso
supplies the EPB tunnals. The EPE tunnel will require an isclation butkhead and the
fire protection supply and 1solation relocated in the EFB tunnel with the Building 51

supply capped

NOTE: Fire protection will remain in place and active during preparations
for demolition, including utility iselation; Fire protection will be
isolated and capped as near as possible to the start of bailding
structure demolition

The fire sprinkler system in Trailer Building 51F will be maintained in operation
throughout the demolition work. This will require modifications to the current method
of monitonng the water flow signals and vaive supenvisary signals. in addition, the
riser near “H door will need to be either pratected or relocated i a vault to aflow far
its safe conBinued aperalion

The fire alarm system will have specific conduils marked so that it i clear that they
are not to be removed during abaterment wark. This will allow for the continued
operation of the fire alarm systern during abatement work. The temporary fire alarm
conduits will be colored red for easy identification. Alternate and temporary
sonductors may be installed. In paricular lemporary power will Be maintained duning
Bevatron removal for 3 cranes (CR-1,283). Temporary power conduits will be
colored green for easy identification.

Deme Plan - June 2009 Page Tof 25


_     __           _








I  ...,.._c.,...,, s              0'r            _mnO01
 ll Hnng >  B8rJn Otvn I 't     .. .._nVm C. 
some li4ud w9stcs gctcr3ted during D actvIes n3y be Iqurds ne uP n
exsling piping This incIudes Iquids in prr)mss a Mny ppnJ undcrIIdIng
conmin3tion sbs Aerrr9eriaatian. thx IquidsmII  PI3ced lM bOWet.
bung dums. ur pn) ino a sm3lI po3bIe tank lx transfcr tO an-ste I ru w3ste
.              prssrng as dcxribed bIow ar 8n aImI prccct 3 ppr treatmenl a IIN.

Thg nM djion nt ? waterwiII bc dineat accr)dng tO e rad'OIagmI and
chem,a t99cristia. Pc treatment such at  It3tOn 3ndla r prry SfIIng d
xI'IIiquid mmu m3y be ness9y IO TemOvc radalc9I cDnt3MI M3mS 0r W
e sods t0m t Iiquids Io aph co ule r a Ts ssue s Mher
dissse in thc mc m3nementan. 4VIhI-O01 in sMian G G

               3.3.   Utilitiw gnd C0Id rk

uI1tiM rha l cr06s thc pie 33. her ahu Dr MIOw ground. wIIt 
pnMncnm re3 or mn t0 rcunNent te proje 3r. nr d xOnned aulS1Ic
the projt vndaries TM CIa uss anron and scmmOr wn rk fOIcCS wII I
paDrm thc uIm rehwnons ar dx)nnecls n a0r03nK mt) the CI3 uSS 3KePll
LBN mechgnica Dv9n Pan. rccncaI 3ctivaIun PIan. and aact
drngma. Thcre wilI b 3 ph3 npprnam tn utI y  cIDnS aSC
wim the n pon gnd 6rrrs systc. ri re w3t suppIy tO thc EfB TunncIs
3nd H51t ar  n)antaimd 3said n tte rIsgns n me MhanLm
Deaivation Pn and t EcXcaI ue9ctvatOn PI3n.

Fire mo0n pmng n BuiIding 51 mrough n tr)reI cOnnmn a tar PB
4  iai)g tunncl Dn the  side Jh  pl>cDn sOI3tiOn vaIm ex tS e EfB
wnI 3bwe gund nr lh B1Iding S1 waIt. This 9 prDl0n he3d alx
suppties the EPB unnaIs. Thc EPB nneI wiII ur a n s0I3on buI khd 3nd e
nrg pr Dtcion supm 3 so3tion reuc6ted it the EfB WnneI wI th BuIdnJ 5 1
supcap

TE  fJ ptYm iII 8rn m ace and ace durlng pAPar3YOnS
 amaftion, includrng iIiY sOI80n, f prOctIOn I7I be
isorand and capp 3s n M p0tsib Ie  M8 sta Of buiIdn9
xructun dmo Iian

T.c M sprnXI4r systtm n T r,Ie 411Idng 51 r 'II 'x m31nlr n OMXOn
througnout the dematinn vInrk This wII rcqui mil!r91)Dn6 t0 the currerI thOd
ot nr,rrny the ',vater 9ow sgnaIs am waIwe suy!Ivixrr sign3Is In a!IllDn. he
rir ncar 'H' dr wi need to be eher proeOd aT rcI3'ed n 9 vauIt tO 3I Iaw laI
 sXe conlnled aralOIt

Tte nr? aIgnn scm wiII h3ve spiMc cand uils markcd sO Mat it t Llear that thY
3 not to be oued durinJ ab6lement wam. This mr aIII Inr thC COmlMUed
opr3tion  the n aarrn sysem dunm ab3MmworX Jhc p0r3y tIe I6r
condu ts w   col0r% r ror casy idemnwXan .41tr natc 3nd tempaay
c0ndtors may h inslI. ln p3dicuIar ImpDray p0werwII  M61nIn dUrIn9
Bcvron remov3I for 3 crant (C-1 .23). TcmpOr3y puwef ndUIWIlI 
cuur green tor casy dm11nwon.




DemD PI - Jun O         Pmt 7 0f 25



d“"“_ﬁ?@ Dernolision Plars Claugs-DP-001
LEHL Builcing 51 and Bevatron Demdliton Proect Revigagn No. O

The faml-’q-' systerns will b rendered *prefiminarily deactivated” prior to any activities
that involee cuting, drilling, shearing, sawing, or other active demolilion activities.
Ueactivation means that the system can be verified as having no active energy
source and has been salated completely by way of air gapping on all ends of the
systen Utilities and sewvices as identified in the Mechanical (MO} and Electncal
Deachivation Plans (EDF), such as electrical, compressed ain, sewer, water, and
steam, will be cut and air gapped, capped if appropriate, of remeved. No active
dernolition activities are to oocur in an area until signoff by LBNL has been received
in the ECP or MOP for systems that are affected by he demoliticn in thal area
LUinknown piping that enters the facility will be researched. then air gapped and
capped after proper identification has been made

The building will not truly be cold and dark until the fire systems and lermporary
pawer have been deachvated. Demolition of the cover struclune will net ocour Ll
the building is cold and dari. The preliminary deactivation milestane wali be met with
the completion of the EDP and MOP with the exceptions described below

Farts of the EDP thal are not associated with the preliminary deactivalion, are
ongoing activities following preliminary cold and dark, and will be completed prior to
demolition of BS1 are a3 foliows:

a. Isolation of circuits 5T1ASA and 512434 on switchgear S5T1A and 5124
b_Verficaticn that the B51 panel boards are de-energizad

. ircust and panel re-labeling

d. Re-routed electrical as-builis, and drawing updates

&, Removal of B&1 paging system

{ Removal of BS1 data network equiprment

g Isolation of BS1 telecom circuits

k. I=olation of programmatic cabling between B51 and the EFB tunnels

i lsolation of the B51 fire safety system

Parts of the MDP that are ot associated with the preliminary deactivation, ar
ongaing activiies following preliminary cold and dark, and will be completed prior to
demaoiition of BG1 are as follows:

a lsodation of Building 51 sanitary sewer from SSMHSN1SE

o Izolaton of B3 roof drains from the S0 sysiem

¢ l=zolation of storm drains

d. Isolation of the BS1 fire water sysiem
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«  Start at the west sute collapsing building and roof structure, including crane rail and
eranes (Folar cranes will be positioned on the west side of building before starting
any necessary structure waakening. )

= Conbinue cutting up structure and separating debris as excavators with shears work
arcund the structure in both directions.

« Demalish the ulilities structare housing electrical power facilities and air intakes at
the north and east of the Bevatron, under approved PAD

« | eave floors that tie retention walls in place until walls are pinned or reinfonced

s Remove SBevatron foundation system including pile caps and facility flaor, unider
approved WL

L »  Demolish deep Approach Tunnel connecting to the north-west guadrant of the
Besvatron

«  Remove siabs and foundation for the Building 51 structure. Deeply buried
caissons/piles can be left in place but must be surveyed and noled on the final site
drawing (See 5.4).

« Complete pinrmg orreinforcing of retention walls, under approved VD

« Remove foundation for the buildings north and east of the Bevatron

¢ Remeadiate under slab soil as required and backfill per specifications ta 710" grade
tewed and perform final grading as shown on Final Site Configuralion drawing,
Appendic 3

Some of the above structural components to be demolished mcorporate site retaming
walls that need fo e Jeft in place in order to assure the stability of the site slopes 1o the
east and south of Building 51 Refer to the Foundation Struciural Demalition Seguence
drawirsg, Appendiz 4 The exact sequence of work may be adjustad upon gpprowal of the
Clauss Structural Engineer and the LBNL Project Manager

4.0 Demolition Plan
41 Concrete Shielding Blocks for Bevatron

This & an annular sucture of shiglding blocks enclosing the Bevatron, with an outer
diameter of approximately 150 feet. The outer wall consisls of two rews of semi-
interfocking concrete blocks with individual werghts of up to 60,000 Ibs The innerwall is
a reinforced poured in place concrete wall, 5 feet thick. The raof consists of reinforced
concrete cap beams that are simply supported at each end on the walls.

Removal of shielding blocks will be performed using the 3 exisling cranes {CR-01 CR-
02 and CR-03). The two cranes over the Bevalron (CR-01 and CR-02) will be repaired
whiere needed, have radio controls fitted onlo them, and be recedified for use at LENL
and i the State of Catifornia CR-03 is the crane losated in 314 and will be used
typically to move the blacks for staging, surveying and loading onto Fucks. The following
demolition methodology is to be followed for each removal operation,

a} Remove enough roof shielding blocks o as to allow removal of several of the top
layer of wall shielding blocks both inner antd Guter rows

b) Confinue to rerave roof and wall shislding blocks until free access is obtained to the
second layer of wall shielding blocks
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") Remove any ACM materials hat are containad between the stacked blocks per ite]
controls.

4) Continue to remove roof and wall shielding blocks until @ wedge shaped opening =
made to the fioor at the 719 elevation, see Sketch 1 Remaoval of "all” roof blocks
poior fo remaving wall blocks will not affect the stabdlity of the remaning wall blocks

The appreach is considered at least as stable as removing the blocks by layer from
the top down, The wall blocks are made with rarsed kKey areas fhat provide stability
by being held by the adjacent wall blocks. The roof blocks are rade similarly where
they connect at the top of the wall azsembly and thus provide additianal stability with
ther weight and key to the wall blocks. The excerpt from LBML Drawing AP4T45E
betow illustrates the roof keys and part of the wall block keys,

Clauss Construction shall validate this approach with a documenied engineering
evaluation. The enginesnng evalealion must be accepted by the LEML Project
Manager prior to stan of demalition.

gl Continue to remove roof and wall shielding blocks along the faces of the wedge
cpening until 2l shield blocks are removed

Sketch 1 — (Bevatron not shown)

Shield Block Removal Scheme
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LENL Drawing 4P45458 Excerpt, West Tangent Area, End Section

The milestone for shield block removal will be met when all the shield blocks have been moved
from their oniginal position to a location in preparation for survey,

4.2 Bevatron Components

Tangent Tanks and Quadrant areas may be removed in any. order, Clauss anicipates
atarting at quadrant 4 to identify hazardous and/or radiological materials and develop
knowledge about he intemal structure that is not available due to lack of procass
knowledge or specific drawings

LBNL Drawing 3019316 is an out-of-date general drawing which contains a cross-
sechion wew of he Bevatron and defines tarms that will be used in the folowing Seotons
for demaliton of the Bevatron. The cryogenics piping, panels, and crawl spaces are not
shown on the drawing, but are evident in pictures Pictures showing varous aspects of
e Bevatron arg includedin Appendix 3

CAUTION: Vertical clamp stud bolts, diagonal stays, and radial tie straps are under
tension and may release suddenly or kick back if the tension is not relieved
before cutling:
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4.21 Quadrant Area C:}ﬁlpnnents

CAUTION. The following activities may uncover hazardous materials (2.9, lead,

ashesios) andlor loose radicactive contamnaticn. Activibes will be
conducted to minimize generation of dust or disturbance of unknown
materials until Radiation Control Technicians (RCT) and Construction
Safety personnal provide appropriate survey resuits or direction.

The methodolegy to dismanile the quadrant area components will be docurmentad in
an approved MWD andforwaork sequence, the basic arder of operations will inchude:

a)

b

&)

o)

&)

g

hj

i

Loosen and cut vertical clamp stud bolis and diagonal stays OR mechanically
remove same. CAppendi 1, Pictures 1.4,7)

Cut or mechanically remove kangent stays and any other attachments and
remove the upper clamp beams (Pictures 1, 4, 7)

Cut or mechanically remove leg stops which tie the leg slabs 16 the upper and
fower yoke slabs. (Picluras 1, 4)

Eemove upper voke slab core-saclons

Relieve tension and cut radial tie straps and other radial rods and stays.
{Piciures 3, 5)

Remove inner and outer leg slabs.

Demolish coil intemal support radial fie frame to allow access to coil windings.
{Pictures 2. 3)

Gut or shear coil windings as needed and remove windings in sechons.
(Ficture 3)

Caution™ Magnet Cod insulation may be flammaktile

Rermove upper pole bases and any other terns surrounding the Beam
Lme/Cryogenics Line area. {Picture )

After several upper Pole Bases are removed, unbolt & secton of the top stainless
steel vacuum skin to expose the upper Pole Tips (one Pole Base bridges mene
than ocne Pole Tip), remove cryogenics panel and crawd space inside e vacuum
envelope (nof shown on Drawing 3L19318), as accessible

NOTE: There are about 20 copper condizclons with stainless covers, (Pole Face
Windings) bolted to the face of the top and boftorn Pobe Tips that run around
the ring, they should be visible where they bridge the Pole Tips and need o
be cut before the Pole Tips can be removed.

CAUTION. Cryogenics Insulation may be flammable

CAREFULLY remove the Beam Line/Cryogenics Line cover and matenals
surrounding the beam line
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Kl I'l.;'!echanl'cail'jr disassemble Beam Line comporgnts and cover & tape the ands of
componants

If there 1 not a way to mechanically disassemble Beam Line comgonents, the
Beam line may be skeared or cut under the direchon of RCTs to minimze the
sprazad of any contamination.

[y Eemove lowser paole
my Femove lower yoke siab

n) Cut or mechanically remove tangent stays and any other altachments and
remove the iower ciamp beams

Repeat above steps as needed to complete demolition of Bevatron in guadrant
areas.

Tangent Tank Area Components

The east and south Tangent Tanks have enfry port areas on the outboard sides
where the coils are cantilever supported from the upper clamp steel suppart beams.
Ses Picture & in Appendix 1 Clauss Construction will hzve ta analyze the
attachments and possibly prowvide tempaorary supports to enable safe
disassembhyidemolition of the coils inthe Tangent Tank aress.

Use the foliowing demolifion methodelogy for the Tangent Tanks and attached
equipment. An WD will be prepared for this task:

MOTE: [tis suggested that the following order be followed for removing the Tangent
Tanks: West. Morth, South and East, This is based on the amount and complexity of
enpuipreent msids, from least toomost,

a) Remowve coils from each end of the Tangent Tank.

B} Remove piping, pumps, elecirical, and other eguipment attached to ihe Tangent
Tanks (Pictures 8 89100

¢} Mechanically remove Tangent Tank steel cover panels. (Ficlure 8)
d) Mechanically remiove Tangent Tank internal eguipment.
&1 Remowve Tangent Tank frame and support struciure:

Repeat above steps as needed to complete demolition of Bevalron Tangent Tank
areas.

The mitestone for Bevabon removal will be met with the complate removal of the
tangent tanks and guadrant area components within the dashed lines as shown in
the Appendix 1 Fage 8 section diagram. CGompleling waste management activities
of the Bevatron materials, e.g., surveying, packaging, transportation, and disposal, is
not needad fo meeat the milestone.
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Building 51 Weather Structure and Attached Office Areas

The primary part of this structure s circular with a diameter of approximately 2207 This
circular structire houses the Bevatron. A steel column at its center supports radial
trusses; which in turn are supported at the other end by columns reguladly spaced
around the penmster

Roofing materials that contain asbestos will be removed prior to demalition as well as
materials requiring removal to mest hazardous material or waste regulations or
requiremenis.

With the exception of a) below, all dermnalition activities are to be conducted using heavy
equipment amd excavalors with appropnate heavy duty shears, grapples, or ofhier boom
rounted tools.

The twe polar cranes and crane rails will be collapsed to the oo with the building
structure: Thizy will be positioned at the west side of the building so they can be removed
as part of the first demelition operations. Size reduction and movement of the crane
bridge and rolley debriz will be performed on the ground with excavater mounted heavy
shears Some pieces may be too large for a shear to cut, in these cases the large piece
will be dragged by excavator to a clear work arsa, be stabilized to aveid unintentional
wrning, and workers will size reducs by torch cutting into the larges!| size possible.

Since the bulding radizl russes are simply supported at bath ends, the folowing
demaolition methaodology is to be followed  An WD will be prepared for this (ask.

a) Weaken the joints connecting the radial trusses of Building 514 at the Building 51
wall by partially cutting or shearing at the joint a5 approved by a Professional
Structural Engineer licensed in California, see appendix 11

Bl Wezken the outer perimeter columns of Building 514 by partially culting or sheanng
as approved by a Professional Structural Engineer licensed in California.

£} “Shear the outer perimeter columng of Building 51A and pull the columns outward
until the roof callapses. Demolish roof and trusses, size reduce, and load or mowviz
demolshed material away from primary actvity area. BS1 is still in & stable state and
may be entered upon approval by 2 Professional Structural Engineer licensed in
Califormes, the LBNL Construction Safety Professional, and the Project Salkety
Frofessional.

d} While the 514 malesdal is being processed (and 1f deemed necessary by the
demalition crew) weaken the joints connecting the radial trusses at the center column
by partially cutting or shearing at the jomt as approved by a Professional Structural
Engineer licensed m California.

e} Make sure safety procedures have been developed Lo address the risks assocated
with the open Bevatron Fil

fi Shear the perimeter columns of Buiiding 51 near the base and pull the columns
gubward until the roof sectionisector stars to coflapse onta the foor
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gt Continue lo pull and twist columns and trusses until & mirmurm of one-third {1/3) of
the roof 15 testing on the floor.

hy Demolish roof and trusses, size reduce, and load or move demolished matenal away
from primary actvity area.

i As the demolition area is stabilized, continue 1o pull the roof trusses to the floor area
until the entire structure has been collapsed, size reduced and segragated into waste
sireams andfor loaded for transport to waste repositories

The milestone for structure demolished will ba met when both the extenor abalemeant
and structursl demolilion has baen completed  Exterior abatement includes all ACM and
laad not removed as part of the intenor abatement milestone. Demaolion is
charactenzed by the removal fram its original location all tems supported by steel
columns down o top of concrete slab.

Utilities Structure housing electrical power facilities and air intakes at the
MNorth and East of the Bevatron

Thes reclangular structure is approximately 160° long by 80 wide aligned in the north-
south direction and is structured with steel frames in the east-west direction at an
average af appraxmataly 21 on center.

Certain hillside retaining walls i this structure depend on the floor slabs at =710" and
~725 elevations for structural inlegrity. These walls (See 4.8.2 below] will reguine
reanforeing prioe to demolition of the floor slabs tying the walls together.

In addition walls conrectad fo retaining walls may provide structural support to the
retaining walls, Clauss Construction will perform an engineering evaluation of ali walls
connecting to retaimng walls to ensure that removal will not undermine the integnty of
retaining walls. The engineering evaluation will be a separate documeet and shall be
accepted by the LENL Project Manager prior to demolition of connecting walls.

Reinforcing will be specifically designed in such a way thal their slope retaming
capability is martained. Acceptable solutions included buttresses or lie backs through
the wall into the hillside. The proposed enginssred soltion must be accepted Dy the
LEML Froject Manager pnor o installation

Refer to the Foundation Structural Demolition Sequence drawing, Appenddix 4, for
specfic dermaolibon sequencing to follow for the floor slabs and walls in this area

The following demoliion rrethodology is o be followead;

a) Shearthe outside columns near the base and pull the column cutward untit the oot
sechon'secior starts o collapse onto the Boor.

b) Continue to pull and twist columns and trusses untl 2 meesrnurn of one-third (303) of
the roofis resiing on the floor

gl Demolish roof and trusses, size reduce, and load or move demalished material away
from primary actiily area
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4.6

4.7
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d) As the demalition ares is stabilized, continue to pull the roof trussas o the floor area,
size reduce. and load or move demolished matenal away from the primary activity
area until the entire structure has beesn collapsed, size reduced and segregated into
waste streams andlior loaded for ranspait to waste repositones

g Fnor to demalishing floors tying the wails noted in 4.8.2 below, install engineersd
reinforcement. Saw cut the flaor slabs aleng the walls to prevent damage 1o the walls
fram floor demolition activity.

fi Continue demolition until the entire structure has been collapsed, size reduced and
segregated into waste streams andlor leaded for transport to waste repositories

Bevatron Foundation System Including Pile Caps and Facility Floor

The Bevatran foundation system includes heavy concrete elements arranged along a
circular shape; supported along several circles by caissons and piles. The outside
diarnater of this arrangement iz approximately 150°

The following demolition methodokogy is 1o be followed:

a) Demolish and remove finor $labs wsing heawy aquipment,

b} Demolizh and remove foundation components, ingluding the piles/caisson caps
grade beams. (deep piles and caissans may be sheared off with the location of the
remaning buried parts recorded on the final drawing).,

¢ Backfill and compact the excavated areas to final grade per specifications

Deep Approach Tunnei Connecting to the North-West Quadrant of the
Bewvatron

This deep tunnel is located at the north-west guadrant of the Bevatron as shown on

LBNL Drawings SM51F07TE and SMN515074, The tunnel 15 § feet in diameter

approximately 110 feet long, and constructed of steel remnforced concrete-inside a steel

cylinder The bottom of the tunnelis approximately 22 feet below grade.

The following demalition methodology 15 1o be folowed:

a) ‘Remove all equipment, cables, and piping from the tunnel. Permanently mounted
structural elements may remain (2.g.. stars, hangers, and embedments) and wili be
dermolistied with e funnel.

by Safely excavate to the tunnet using methods approved by a gualified safety
professional (2.g. shorng benching, sloping, etc.)

¢)  Demdclish the tunnel and remave the lunngl manhole entrances and remaining steel
struciural elements, and debns:

di Backfill and compact the excavated areas o inal grade per specificahons.

Foundation for the Building 51 Siructure
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LBNL Building 57 aevi Bevalron Demalticn Frojec: 3 Fratsion Mo O

Special anention must be paid not to demolish the foundations for the ré@ﬁ@ié.’la to
be left In place Refer to the Foundation Structural Demolition Sequence drawing S-2
{Appendix 4) for the retaining walls o be left in place

I addition walls connected to refainng walls may provide structural suppart o the
retaining walls, Clauss Construction will perferm an engineering evaluation of all walls
connacting 1o retaining walls to ensure that removal will not underming the integrity of
retaining walls. The engineering evaluzhon shall be accepted by the LENL Project
Manazger prior Lo dermolition of connecting wails.

The following demeclition methodology is to be followed:

a) Demolsh and remave tunneds and foundation components, ncluding any
pilelcaiszon cags, grade beams and shallow carssons,

L
e

Block tunnet connacting EPE wnnels with Bevatron with 3 bulkhead near the branch
that provides Frre Protection entrance to the EPB tunnels as shiown on drawing 5-2.
An engineered solution for the turnel bulkheasd will besubmitted by Clauss
Construction and accepted by the LBMNL Project Manager prior {o placemeant.

o} Demolish and remove the pertion of the EPB connecting tunnel inside the project
boundary

d} Backfill and compact to final grade per specifications

Foundation for Buildings North and East of Bevatron

Refer to the Foundation Structural Demolition Sequence drawing 5-2 {Appendix 4) _F-:Jr
the sequence of foundation demolition. Special altention must be paid not lo demolish
the foundations for the retaming walls 1o be keft in place.

e followang demaoliion methadology is to be followed.

a) Demolish and remove foundation components, including any pilefcaisson caps,
grads beams and shallimw Cassans,

b} Backfill and campact to final grade per speciiications
Fetaiming Walls East and South of Bevatron
As shown on grawing 5-2, the following walls are essential for the stability of the

stopes at the site; and are therefore o be leftin place:

«  Retaining wail along eircular gridiine *C" from gridline 2" through "6
= Retaining wall along radial gridline "5" from gndling "7 1o "E".
= Retaining wall along circulzr grdling “E” from gridiing "67 throegh *187,

+ Retaining wall along radial gridiine "18" from grdiine "E” out and including the
angled retaining wall to the raad.

s Concrete wall acting as a retaining wall along circular gridline *f from gridiine
18" #0."19" Please see Wall Transition Detail, Drawing 5-2 Appendix 4.
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As shown on drawing 5-2, the following walis are essential for the stability of the
slopes at the site, and are therefore 1o be leftin place:

Retaring wall along gridline *47 from gradhneg " to "2 (77}
Retaining wall along gridiine "Z7 from gridling “4" 1o 777",
Retaining wall along griding *7” from gridline "¥" to "Z" (™).
Retaimng wall along gridline ¥ from gridhing "7 to "14",
Retaning waill aiong gridiine 147 from gridline “Y" ta *Z" {7,
Retaining wall along gridiine "2 from gridline "147 to “17" (™
Retaining wall along gridine *17" from gridline “Z" to "K" (™).
Morth and sast retaining wall, north of gridline “4°

The walls marked with (-} depend on 1he building for structural stability These walls
need to be reinforced bafore the building demolition a5 noted in 4.7 above.

% & &8 & @ @o..%

Refer to drawing 5-2 for specific demalition sequencing to follow i this area.

The milestone for foundations removed will be met when the deep funnel, honzontal
slab, grade beams, and caisson/pile capes are removed fo meet the project
objectives as defined by the LENL Project Director and Project Manager. This
milestons also includes the completion of any tie-backs or shoring for the remaining
retaining walls as required. Excludes any portion of facililes 1o remain (Le. refaining
walls} a5 shown on drawing 5-1 Final Site Configuration in Appendix 3 and caissons
and piles.

49 Subsurface Utilites Removal

As part of the foundation removal scope, Clauss Construction will remove all ulilities that have
heen isolalad andior abandoned within the BS1 foofprint {or as ideniitied in tha scope of work)
as part of the execution of the EDP and MODP

Priar to mitiating the removal of below-grade piping systems with excavation equipment a
separata procadure for line investigation and removal of potentially contaminated pipes will be
propared and issued  This procedura will be reviewed and approved by LENL and will address
thiz fodlowing: :

= Togpreven! a risein the water table above the present basement levet, gxisting drainage
system piping will be protectad from damage until the rerouled system [appendix 8} is
mstalicd.

- Polantiaily contaminated lines will be inspected to assess their inlegrity and to identify
lncations where past releases 1o the grvironment may have ecourrad.

« Potentizlly contaminated lines will ba protected from damage during demalition activities
and line removal lo prevent the release of any conlents lo the environment.

5.0 Final State
51 Grading and Drainage
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The Final Sile 't":ﬁ_ﬁﬁgumﬁnn drawing S-1, Appendix 3 shows the general
arrangement and final state of the site.

The center area of the project will be backiilled and compacted to specifications. The
site will be contour graded with drainage directed to a pewly inslalled concrete drop
mlel. Drainage 15 designed to prevent wet areas or standing water. Graging conlours
will intercapt the existing asphalt ares &t the same elevation or slightly higher 1o
prevent drainage back (o the project area.

Install a precast concrete drop infet with metal grate with sohd 127 {min) PV outfall
pipe connecting to the existing catch basin approximately 1607 east of the center of
the Bevatron's original location as shown on drawing S5-1

»  Install filter tloth an top of the drop inlet box and hold i piace with the metal
grating

o {Grade all disturbed-area surfaces to drain to the temparary drog inlet.

«  Compact the entire disturbed-area surface by wheel roliing or rackng o ensurs
a T surface o minimize absorption of raimwater

= Place two nngs of continuous fiber rofls (waddles) within two feet of the edge of
the drop inlet box and completety surraunching the drop inket.

«  Siake a zilt fence within 2 feet of the outside ring of the fibar rolls.

= All grading and sloping of surface dirt will be perfermed in such & manner a5 1o
ensure proper flow of clean runoff water via the nstalied drainage system.

The areas above the retaining walls will remain as is with the existing parking areas,
asphalt and concrete slabs These areas will not be backfilled or coverad.

The milestone for Backfill Complete will be met with the cornpieticen of drain ing changes
andfor installahion as described on drawing 3-1 Final Site Configuration in Appendix 3
and the backfill, compachon, and rough grading to drain of the site. This tem excludes
any hydro-seeding or temporary storm water contrals and the werk to achieve final
grade

ER Wells

+ ER wells will be extended if necessary. above final grade

Site Cleanup

= Al termporary Demolition Subsontractor facilities, trailers, and equipment '.n'!n'ii-l e
remaved and any parking or staging areas will be restored 1o their pre-projact
condition if damaged

« Al project demolifion debris and frash will be rernoved by Clauss Construction.
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' he milestones for Complate Maobilization will be met with the remaoval of all Clauss

temporary construction facilities and the remaoval of all waste that is under Clauss
Canstruction contral off-site

Final Drawing

A drawing of the final site will be prepared by Clauss Construstion fo document:

= The location of unme! components, structural cormponents, foundabon caissons,
and foundations that are left In place

NOTE: Generzl designed locations on foundation components are shown or LERNL
drawings:
SMNE1FOTE; Foundation Plan
SM31E014, Foundation Pian — East Half
SN31B015 Foundation Plan — West Half
SN315026, Magnet Foundation Plan & Detmls
SMST5085, Foundation and Floor Plan
SMNS15087 General Sections

+  The final grading elevations and slopes: and

+  Any modifications to the site approved by LBNL and made fo enhance or
expedite project activities or site access.

Safety Barriers

The retaining walls lefi in place present fall hazards afler the facility is demolshed and
require safety barners fo be installed. Figures 1 and 2 provide the LEBML acceptable
handrail arrangements. Handrails shall be installed at the top of all retaining walls left in
place as defined in Sections 4.8.1 and 4.8 2, Handrail shall be painted with 1 coat of
primer and 2 coats of Plochere color 5234 axterior enamed.
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The retaining walls as definad in Section 4.8.1 and the retaining wall along gridiine “17”
from grdline “Z" ta “X" present vehicle hazards and reguire pedestrian protection bamers
to be installed  Figure 3, with barrier rail attached to steel posts inta 12-inch diamater
concrete foundations spaced. par California Department of Transportation regquirements,
provides the LENL acceplable bamer arrangement.
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| 85650101 | Floorand Foundation Plan - 51 b . 200ELATT-141
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|HESEIADS | Siruchural Sleal Detes. M - 51 POELATI- 143820 pdf
BHEE10T Floor & Foundahon Plan MOE0ERE- 1-:15;19pdf
EHSHEWE F‘.quFfamlng F‘1H* — Crana. Cender Plan EIIIDEUSE? 141825 pdl
HaGS 105 Structural Slewl DLlua!z- i = PO0R0GZ7 187647 pof
BSSSI04 | Siruclural Sleel Delsis Wall Frevabon & Braging 20060322- 1432 18.pdf |
BAESI0S | Structical Stesl Detasds Mise POOE0E22- 143920 pdf-
|DRC. 2071 |30 Ton Cag'y, S0 FE Span, Radal Cranes - Oulboard Truck Genecal DRG0 pdf
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DRG: 2074 |50 Ton Cap'y, 50 Ft Span, Ragal Cranes - Pt Arms Detas DRCG207-4pdf |
DRG. 2077 |30 Ton Cap'y, U Ft Span, Fadisl Crans - Cinder Detad DRGZ07-T pal
[ Tabie 517 | Green Deconsiruction Pian, Concete Shislding Invertony - Bevatron Tastike AT pdi
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CARTWRIGHT

MG IR EE RS
12 Diecesmbper 2008

Williarm Mushach, Sr. VP
Clauss Construction Co.
8956 Winter Cardens Bl
Lakesicle, CaR2040

RE BEVATROMN & BLEMS, 31-51A
LAWREMNCE BERKELEY NATIONAL LAB

William

As per your request, | have conducted an OSHA Engineering Survey, prior to demolition, for
the above referenced praject. The puipose of ths survey 5 to determine the condition of the
framing, floors, and walls so that measures can be taken, i necessary, to prevent the
premature collapse of any portion of the structure. To that end, please accept this letier as
the report of that sunvey.

Building 51 and addition 514 are constructed of a steel moment-resisting space frame with
solidd wood diaphragm sheathing, Suspended floors, below-grade walls and foundations are
comstructed of cast-in-place concrete: The structure appears to be m original condition with
no signs of excessve movernent, distress, or damage.

The environmental effects of the operating Bevatron requines massive concrete shielding, The
Bevatron is surrounded, above grade, with stacked wall biocks and radial roof blocks. The
blocks weigh as much as 60,000 ibs. cach and are made stable by the effects of gravity aru_:l
keyways. |t appears the concrete shielding structure has been modified over lme to-permit
eruspment modifications. As a result of the shield Block modifications, no loss of strength o
stability 35 apparent.

Ihe Bevatron machine is a continpoushy supperted, steel-framed, circular, hollow, electro-
magnet. Its purpose of design is such that it is contain sufficent seed mass to develop
magnetic atlraction and extremely rigid to maintain critical alignment. Due to ils massive
weight, fughly redundant structural system, and void of any external emvronmental demand,
the machine has no signs of movement; distress, or damage.

The Bavatron and buildings 51 and 514 can be demaetished using conventional mieans and
methads 1n a sequence as described in the contractors Demaelition Plan, Pnor Lo any
demolition activily, each critical phase should be planned with the structural engineer 1o
achieve the desired results. Weakening of key structural elements and erecting lemporary
falsework may be required

CTraig A- Carbwright
CZalif. SE 3657

STRUCTURAL GEOTECHMICAL VIl EMVIEONMENTAL MATERIALS
REGIDNAL OFFICE 555 Souh Riveewnds Parkway Suile 370, Logan, Lhan 24024 = Tel {4385) TSR25500= Faw [475) TRISIEET » Wi Caceng mom
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