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PipeTaz: Automated Pipe Asbestos Insulation Removal System

Introduction

Airborne asbestos-fiber is an important health-
hazard. Asbestos abatement is a significant
component of the overall cleamup costs
associated with building demolition and
renovation. For example, asbestos abatement
efforts associated with the DoE’s national
weapons’ complex clean-up cfforts may amount
1o $300 million. Abatement costs are primarily

driven by the issues related to environmental |

and worker safety regulated by EPA and OSHA,
which for asbestos are primarily spelled out in
40 CFR Part 61 (fiber emissions levels to .01
fiec) and 29 CFR 1926.1101 (work procedures
and safety processcs). Studics of the asbestos
abatecment market carried out for DoE [1,2] and
the industrial market-sector [3], suggest that
DoE has a total of about 2 million lincar feet of
asbestos-clad piping (in the 4 to 8-inch diameter
range) across its major facilitics (Savannah
River, Hanford, INEEL, Oak Ridge, Rocky
Flats, Fernald, etc.}, both indoors {75%) and
outdoors (25%). The residential and industrial
abatement market is estimated to approach
about 15 million linear feet per year abated
(over the next 5 to 10 years) in all pipe-sizes.

The per-foot abatcment costs for commereial
and industrial jobs [4] arc around $15.- to $35
per linear foot. DoE pipe abatement costs are

between $75 to $130.- per lincar foot [5]. This
represents overall asbestos abatement costs of
about $150M to $300M total for the DoE, and
costs to industrial sectors of $200M to $500M
annually. The cost of abatement for DoE may be
gven higher, if as surveyed, about 25% of DoE
pipe  insulation is also  radiologically
contaminated.  Radiologically  contaminated
asbestos insulation will drastically incrcasc the
abatement costs - potentially doubling the cost
of the overall abatement for that segment to as
much as $500M.

Objectives

Lowering the costs associated with the removal
and disposal of contaminatcd asbestos and
asbestos  insulation  would  greatly  reduce
abatement costs. Disposal costs can represent as
much as 40% of contaminated insulation
abatement job-costs, and as much as 20% of
uncontaminated asbestos abatement costs. For
DoE, these disposal costs alone tepresent as
much as $165M. Disposal costs are mostly due
to the cost of long-term storage of the
contaminated material and arc typically based
on waste volume (although sometimes on
weight). Hence, any waste-segregation system
that could reduce overall waste-volume, and for



DoE also reduce thc level of contaminated
waste (such as radionucleides) contained within
the overall waste, could dramatically reduce
disposal costs,

We aim to develop a fully sclt-contained
asbestos pipe-insulation removal, segregation
and handling, and waste reduction system for
thermal asbestos-containing  insulation and
assoclated by-products - PipeTaz. An easily
movable unit capable of in-situ ‘stripping’ of
insulation from wrap-and-cut pipes would
provide for the ability to scparate the insulation
from its heavy pipe-core, cnabling (i) high
degrees of waste-volume/-weight reduction, (ii)
cost-ctfective post-processing of contaminated
insulation into more benign forms, (i)
recycling of non-contaminated scrap metal and
(1v} overall reduction of disposal costs due to
reduced volumes and potentially reduced
contamination levels. The method would also
facilitate the use of post-removal contamination
reduction methods. For example, the DoE
through FETC has developed several chemical
and thermal processes to break down asbestos
into harmless compounds and ‘extract/bind’
radionucieids so as to reduce the regulated level
of radielogical contamination.

Such an abatement system could reduce waste-

volumes by 25% to 75% and reduce weight by

95% or more, which could represent a savings
to DoE of $40M to $120M. This does not count
the potential savings of being able to alter the
waste-form chemically/radiologically, providing
for addmional savings. Impact on the
commercial sector is similar in scale, as
although their per unit disposal costs are lower,
their annual volume is far larger.

Approach

FPipeTaz, will provide high-speed asbestos pipe-
insulation abatement and waste-separation for
wrap-and-cut abatement contractors, in order to
reducc disposal costs and abatement project
durations while allowing for pipe-recycling and
asbestos-waste  re-processing.  The  PipeTuz

system is depicted here in an operational sctting
typical in the industry.

The automated abatement systcm consists of an
overall framework to support the basic pipe-feed
and removal chamber mechanisms. Pipe of
almost any size (1 to 12 inch} can be placed on
the support frames and automatically advanced
into the removal chamber, where the insulation
is removed. The removal chamber is under
vacuum and contains the cutting, spraying and
encapsulation systems to remove the insulation
off the pipe while sealing the pipe. The pipe
can then be recycled or further processed.

Figure 1. Schematic of  PipeTaz
demonstrating all stages of operation from
wrap-and cut pipe removal to bagging of
asbestos waste

PipeTaz is a direct offshoot of BOA™, a novel
remote-control high-speed asbestos abatement

system developed at Camnegie  Mellon
University (CMU) [6]. BOA is a sclf-locating
mini enclosure, which moves along piping
dicing up lagging and removing the material to
an off-board bagging system. PipeTaz differs
from BOA in that it is a stand-alone unit through
which cut piping is passed and asbestos lagging
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removed. PipeTaz i1s implicitly a low-risk
implementation since all of its main components
are based on the tried and tested subsystems
inherent to the BOA on-pipe system.

Maintenance should be simple, due to the
inherent simplicity and modularity of the
system. The off-board logistics systems arc
OEM components and have been tested, thc
control and computing enclosure will be a
simplified industrial version of the BOA system.

PipeTaz is cxpected to be far cheaper to
manufacturc and operate than BO4. We also
expect to omly require two operators, with
additional crew wrap-and-cut working the pipe
network using glovebags and either no or simple
asbestos-protective clothing' (Figure 1 below
shows all stages of operation but docs not imply
that 6 or more operators are required).

Project Description

We proposc to engage in a development
program to achieve cost-cifective, automated
asbestos  pipe-insulation removal and waste-
separation/-minimization/-reprocessing/-
disposal in a safe and cost-cffective manner.
This will alow DoE, and the abatement industry
at large. to scparatc asbestos covered pipe
waste-streams - reducing disposal costs and
enabling application of other wastc-recycling
processes.

Our development approach for Phase 1 is
structurcd into two main steps. We propose to:

1) Investigate the design-feasibility of a
commercial system.

2) Test the functionality of a pre-prototype
cutting  systcm  utilizing  asbestos-
simulants.

The goal will be to generate valuable design and
test-data to feed into the design-phase of the

'Depends on local regulations

final prototype that we propose to develop in the
future.

Anticipated Benefits and Impacts of PipeTaz
Technical

The PipeTaz system is based on proven DoE-
funded technology developed at Carnegic
Mcllon University. The system allows for
waste-separation, cither on- or off-site, thereby
speeding thc disposal of waste-material by
virtue of casing the handling of bagged
insulation. The handling of the insulation is also
easier, as the insulation is contained in lighter
double-bagged poly-bags, rather than handling
and disposing of large scctions of insulated and
bagged pipe-sections. The disposai cost savings
will rapidly mount, cspecially: for larger
abatement contractors, as the available disposal
volume has been increased dramatically (a
shipping container packed with wrap-and-cut
pipe-sections will reach its weight-limit when
30% of it is filled - this implies that 70% of the
paid-for disposal-volume represents wasted
moncy), Ease of use will allow the system to be
operated by people with minimal training.
Handling of the material is safer than with
manual methods, as the piping is fully cleancd,
blasted and sealed, while the waste is handled
instde double poly-bag units. The human laborer
is never directly exposed to any fiber-emitting
materials. Unlike BOA, which is designed for
PipeTaz is usable in almost any demohtion job
{which by far dominates the types of large-scale
abatement jobs). This implics that the systcm
could be used for asbestos abatement tasks by
most of thc abatement companies across the
country.

Economic

QOur intention to develop and ultimately
commercialize PipeTaz will yield substantial
cconomic benefits to both government and
private-sector abatcment muarkets in several
areas:



Waste-Scparation: PipeTuz is able to scparate
lagging and insularion {(including
radioactively-contaminated lagging) from
steel piping, allowing for reduced disposal
costs and optional recycling or further
processing of these waste-streams.

Waste-Volume Reduction: Because Pipelaz
separate  waste-streams  into  asbestos-
containing waste and cleaned piping, the
total waste-volume is drastically reduced.
Removing the stecl (or other metallic) pipe
from the waste-stream, reduces the
hazardous waste-volume by 353% to 63%,
prior to further processing (compaction,
chemical treatment, etc), with a weight-
reduction of upwards of 99%.

Disposal Cost Reduction: The ability of
PipeTaz to greatly reduce disposal costs is

bascd on its ability to separate wastcs
requiring costlier disposal (asbestos, low
level nuclcar waste, eic.) from those that
could theoretically be simply landfilled or
possibly even recycled. At the commercial
level, reducing the weight and volume of the
waste to be landfilled will result in cost-
savings for  commercial  abatement
contractors.

Waste-Stream Recyeling: In the case of pipe-
insulation, the valie of recycling is the
scrap-metal value of the pipe itself (carbon
steel, stainless, etc.) for both DoE and
commercial abatement efforts, and the cost
savings associatcd with reduced waste
disposal costs. Additionally, in the case of
contaminated asbestos, DoE will garner the
benefit of having a separated waste-stream
of asbestos-containing insulation that can
potentially bc  trcated further either
chemically or through heating to reduce its
classification from harmful to harmless.

Waste Packaging and -Handling: The waste
materials are scgregated as a part of the
PipeTaz abatement process. The lagging and
insulation materials are packaged in double
6-mil polybags and the piping is separated

into cleaned portable sections. The handling
of the wastc is such that it can be done
without any further protection or additional
costly procedures, since it has been rendered
into an ‘amenable’ state by the process,

The ability to reduce waste-vohimes by 25% to
75% (weight-reduction by 95% and more),
could represent a savings to DoE of $40M to
$120M. This does not count the potential
savings of being able to alter the waste-form
chemically/radiologically, providing for
additional savings if enacted by DoE. The
annual cost savings potential in the commercial
sector is similar in scale, as although their
disposal costs are lower, their volume is far
larger.

Future Activities

We hopc to use the design and test data
generated in this Phase | SBIR to build a final
prototype under a Phase Il SBIR. The prototype
will be tested in partnership with a  large
asbestos remediation company under realistic
working environments. Following testing we
aim to commercialize the system for use mn both
public and private sector asbestos rcmediation
projects.

The  potential  market is  significant,
encompassing not only the DoE but also the
industrial abatement sector {both
residential/professional spaces and industrial
settings). Wrap-and-cut pipe-sections can be
brought from any temote site and processed at a
central site by any abatement contractor or other
post-processing  entitics.  Alternatively, the
system can be set up on site. Once the system is
proven and accepted by rcgulatory agencics as
an acceptable treatment process, we expect to
provide these systems on a for-sale or -lease
arrangement, for medium- to large-scale
abatement contractors both nationally and
internationaily.
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