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LEGAL DISCLAIMER

This report was prepared as an account of work sponsored by an agency of
the United States Government. Neither the United States Government nor
any agency thereof, nor any of their employees, makes any warranty,
express or implied, or assumes any legal liability or responsibility for the
accuracy, completeness, or any third party's use or the results of such use
of any information, apparatus, product, or process disclosed, or represents
that its use would not infringe privately owned rights. Reference herin to any
specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise, does not necessarily constitute or imply its
endorsement, recommendation, or favoring by the Unites States
Government or any agency thereof or its contractors or subcontractors. The
views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof.

This report has been reproduced from the best available copy.
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Mechanical Demolition of Buildings with Concrete Asbestos Board Siding: Methodology,
Precautions, and Results at the Hanford Central Plateau - 12417
Kurt Kehler, Vice President of Decommissioning and Demolition
CH2M HILL Plateau Remediation Company, Richland, Washington

ABSTRACT
Since the start of its contract in 2008, the CH2M HILL Plateau Remediation Company (CH2M HILL) has
demolished 25 buildings with concrete asbestos board (CAB) siding using mechanical means. While the
asbestos contained in CAB siding is not friable in its manufactured form, concerns persist that mechanical
methods of demolition have the potential to render the asbestos friable and airborne, therefore posing a
health risk to demolition workers and the public. CH2M HILL's experience demonstrates that when
carefully managed, mechanical demolition of CAB siding can be undertaken safely, successfully, and in
compliance with regulatory requirements for the disposal of Class II Asbestos-Containing Material
(ACM).
INTRODUCTION
Many industrial structures built post-World War II up to the 1970s utilized siding and roofing materials
containing asbestos fibers. Much ofthe material was in heavy corrugated sheet commonly referred to by
several names including concrete asbestos board (CAB), fiber cement siding, and transite. This material
is recognized as Class II Asbestos Containing Material (ACM). Abatement has typically focused on
manual removal techniques with controls common to nonfriable abatement activities. However, due to
their age, many structures clad with CAB are no longer structurally sound, making manual removal
difficult if not dangerous to perform.
In 2008, CH2M HILL (as the demolition team member in Washington Closure Hanford LLC) performed
the mechanical demolition ofthe 384 Power House. The 384 Powerhouse had CAB on the exterior walls
and roof. Structural evaluations ofthe roof indicated it was not in condition to support manual removal of
the panels. CH2M HILL worked with the client and the regulators to get approval to mechanically
demolish the structure. Successful demolition occurred with no incident and no exposures of personnel
above the Permissible Exposure Limit (PEL).
Since the demolition ofthe 384 Powerhouse, numerous structures with CAB siding and roofing have been
demolished at Hanford. In particular, under the current contract on the Hanford Central Plateau, CH2M
HILL Plateau Remediation Company has mechanically demolished 25 facilities encompassing more than
300,000 square feet of structures that had CAB siding and roofing. Where mechanical demolition of CAB
was once the exception, it is now the preferred approach for industrial safety reasons. The results
achieved at Hanford may prove useful to others in the industry facing similar issues.
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METHOD
Manual removal of CAB has a lways been difficult from an industrial safety perspective. Personnel must
work in fu ll Personal Protective Equipment eithcr in manlifls or on scaffolding to remove the CAB
fasteners (often with lead washers), break any bond between adjacent panels and the building, and capture
the panels before they fa ll. The panels are often quite large and heavy, requiring mechanical means to
hold and lower them to the ground. The condition of llle structural steel elements supporting the panels is
often suspect, especially since many of these buildings have been abandoned and not maintained for
years. At Hanford, many of the structures also used CAB on Ille roof. CAB roofmg cannot structurally
support personnel so elaborate structures would be required arOlUld and ovcr the buildings to support
personnel access and material handling. Building 384 Powerhouse (see Figure 1) had all of these issues.
CH2M HILL detmnined the safest way to demolish the structure was to mechanically remove the CAB
as part of traditional demolition and worked with the Department of Energy , the Enviromnental
Protection Agency (EPA). and the Washington Department ofHea lUl to successfully achieve this goal.

Figure 1- 384 Powerhouse demolished in 20OS.

Remova l of regulated asbestos containing material (RACM) is required by 40 CFR SubpartM, which
states lUIder section 6 1. 145(5)(c )(1),
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"Remove all RACM from a facility being demolished or renovated before any activity that would
break up, dislodge, or similarly disturb the material or preclude access to the material for
subsequent removal. RACM need not be removed before demolition if:
... (iv) They are Category II nonfriable ACM and the probability is low that the materials will
become crumbled, pulverized, or reduced to powder during demolition.
While the regulation is clear that RACM must be removed from the building prior to demolition, it does
not take into account other factors, such as the inherent risk to the workers of the removal itself. Hanford
has experienced injuries and even fatalities from working at heights and specifically on weak roofs.
Manual removal of CAB from the 384 Powerhouse posed a much higher risk due to falls and other
injuries than the potential risk of making the ACM friable (therefore regulated). There was one portion of
the roof ofthe 384 Powerhouse that was damaged and other portions that could not even be inspected.
Most structures at Hanford are demolished under the authority of CERCLA in accordance with the
Removal Action Work Plan (RA WP). The RA WP contains language which has been approved by the
Department of Energy and the regulators (EPA and Washington Department of Ecology). The following
is the RA WP language agreed to in regards to asbestos removal:
In situations where Class I Thermal System Insulation and lor Class II regulated asbestoscontaining materail (RACM) is inaccessable, removal poses siginificant worker safety issues, the
building/structure is structurally unsound andlor in danger of imminent collapse, or removal
requires initiation of demolition activiites, emission controls similar to those addressed by EPA's
Alternative Asbestos Control Method, EPAl600/R-08/094, "Comparison of Alternative Asbestos
Control Method and the NESHAP Methos for Demolition of Asbestos-Containing Buildings,"
will be used. Notification to EPA will be provided prior to implementation ofthis alternative
control method. Notification may be in the form of email and will provide pertinent information
such as an estimate of potential ACM that will remain prior to demolition.
4.3.3 Asbestos Emissions
Removal and disposal of asbestos and ACM are regulated under the Clean Air Act. The
substantive provisions ofthese regulations provide for special precautions to prevent
environmental releases or exposure to personnel of airborne emissions of asbestos fibers during
removal actions. In situations where removal of RACM is impractical or infeasible prior to
demolition, emission controls similar to those addressed by EPA's Alternative Asbestos Control
Method will be used as discussed in ...
The controls commonly listed in the RA WP for demolition of structures/buildings containing Class II
RACM during demolition are as follows:
l.

2.
3.

An accredited asbestos building inspector will perform a comprehensive inspection ofthe
building/structure to be demolished.
An estimate ofthe potential ACM that may reside in the building or structure [is provided].
A competent person trained in asbestos regulations will provide oversight during active
asbestos demolition activities.
3
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4.
5.

6.
7.
8.
9.

10.
11.

Track hoes, end loaders, and equivalent equipment and control explosives may be used
during demolition in conjunction with wetting processes to minimize generation of dust.
Should RACM remain, the building will be thoroughly and adequately wetted with amended
water (water to which a surfactant has been added) prior to demolition, during demolition and
during waste handling and loading. To the extent feasible, cavity areas and interstitial wall
spaces will be wetted. A fixative or sealant may be used to reduce the potential for fiber and
dust generation during the demolition process. Additionally, fixative or sealant will be used
on demolition debris that will remain undisturbed for greater than 24 hours.
Breakage of ACM will be minimized and ACM debris generated during that day will be
containerized for disposal, to the extent practical.
The "National Emission Standards for Hazardous Air Pollutants" (NESHAPs) asbestos
standard of "no visible emissions" from RACM or ACM will be employed.
In the event of inclement weather that will impede the ability to adequately wet the structure,
demolition activities will be delayed or halted.
Worker protection requirements will be followed. Personal protective equipment (PPE) will
either be disposed of as RACM or decontaminated in accordance with Occupational Safety
and Health Administration (OSHA) practices.
Potentially contaminated water will be controlled during demolition. Impervious surfaces will
be thoroughly washed with water following completion ofthe asbestos-related activities.
Upon the removal of demolition debris, bare soil within the asbestos-related demolition area
will be excavated to a minimum depth of7.62 ern (3 in.) or until no debris is found. Ifberrns
or other run-off controls were used to contain water, they will be removed and disposed of as
potentially asbestos-contaminated.

These requirements are implemented at the work site through the appropriate controls. In addition, both
the worksite and the personnel have been extensively monitored during the demolition and waste load-out
activi ti es.
RESULTS
The 284-W Powerhouse (Figure 2), where demolition was completed in September 2011, is a positive
example ofthe continuing results for the approach at Hanford. The structure was demolished and loaded
out in 20 days with CAB in place. No asbestos exposures over the PEL were detected by 130 boundary
air samples taken. Personal (lapel) monitors also showed no detectable asbestos releases.
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Fieure2 - 284-W Powerhouse dmlofuhed in Septmlber 2011

For the 25 structures demoli , hed dunng this period, a total of almo st 700 boundary air s..-oples """..,
coll eded and analyzed . Se,..,.-al hlJlldud p..-;onal (lapel) samples w.,.-e abo collected on personnel ins1de
the pm:ted boundaries mcluding the equipment op er.I;ors and waste load ou t p .,.-sonneL In addition, bias
sanples were 0 lien collected a locaions d o, e to th e debris siz e redudion a:tivit ies . The samples
colleded and analyzed over more than a two yeacp rnod .no_d no indicaion of ",le ase or
ov.,.- the PEL.

~posures

DISCUSSION
Whil e the number of buildings demoli, h ed at Hanford and the numbe.- of samples C<!ll ected doe , no t
make a conducive argument tha CAB cannot b e made friable with n ormal demolition techniques , it
certainly proVI des a sigruficant body of ev,dence furthe , ucces , of the approach . Of cour; e, there ace
many fadOTS that affect how to dem olish a structure and di , p ose of the waste. Thes e fac1:or.; will lmpa d
the success depending on eao:h .. te
The mo , t obvIous factors which contribute to thi , , ucces , at Hanford are.
The avail~ility of oncite wast e dispo, al ....nere the handling and cost of asbe stos-<:ontainmg
waste i , not much di ffermt than other p otentially c ontaminaed waste. Therefore , segregation 0 f
demolition deblls from the p otential a, besto s contamination 1s not neces,ary from a debn s
handling or asbesto , di'P osai aspect
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2.

The space between structures is typically significant enough to allow for large exclusion zones.
There are not many restrictions due to cohabitation issues or potential contamination of adjacent
facilities.
3. The willingness ofthe regulators and client to understand the industrial safety issues associated
with manual CAB removal.
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