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Summary Reporl

Purpose of this document

Innovative Technology Summary Reports are designed to provide potential users with the
information they need to quickly determine if a technology would apply to a particular “
environmental management problem. They are also designed for readers who may recommend
that a technology be considered by prospective users.

Each report desctjbes a technology, system, or process that has been developed and tested
with funding from DOE’s Office of Science and Technology (OST). A report presents the full
range of problems that a technology, system, or process will address and its advantages to the
DOE cleanup in terms of system performance, cost, and cleanup effectiveness. -Most reports
include comparisons to baseline technologies as well as other competing technologies.
Information-about commercial availability and technology readiness for implementation is also
included. Innovative Technology Summary Reports are intended to provide summary
information. References for more detailed information are provided in an appendix.

Efforts have been made to provide key data describing the performance, cost, and regulatory
acceptance of the technology. If this information was not available at the time of publication, the
omission is noted.

All published Innovative Technology Summary Reports are available on the OST Web site at
http://ost.em.doe. gov under “Publications.”
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SECTION 1
SUMMARY

Strippableor temporaty coatings areinnovative“technologies.fof,decontamination”that effectivelyreduce.
loosecontarnination.at low cost.These coatingshavebecome aviable,optjon during-thedeactivation.and
decommissioning (D&D) of both U.S..Department:of ‘EnerQy (DOE) and. comrnercial.nucleak,fatilities .?o.
remove or fix loose contamination on both vertical and horizontal surfaces. The. ALARA?M.,1.146shippable.,
coating was” demonstrated as. ,part ‘of :ttie 43aijarinah River” Site ‘LSDDP. and. successfully’ removed;
transferable .;(swface) contamination’ from multiple surfaces ~rnetal. and :concrefe) ,’with” an atie@ge,
decontamination factor fo~ alpha contaminationof;6;68 and an -average-percentage of alpha qoritarntraiion
removedof 85;OQA.Beta contamination removed was an averaue DF of 5:55 and an averaae nercgnfaae
removedof.82.OYO.The Innovative Technology offers a 35%co;tsavings over the Baseline~e;hnology;” “~.

Technology Summary

AIARATM 1146 is a water-borne vinyl strippable coating that is free of solvents and toxic materials. It is
used to mechanically lock radionuclides and remove them from substrates. The main characteristics of
this coating include rapid application and removal, reduced waste volumes, immobilization of surface
contaminants, and reduction of surface contamination. ALARATM1146 has been used to decontaminate
reactor cavities during outages at commercial nuclear facilities. This strippable coating has a low odor,
does not contain chlorides, and comes in two colors, yellow and blue. The blue is for routine use, while the
yellow has been certified for use in reactor outages.

Figure 1. ALARATM 1146 being removed from wall.

Problem Addressed

Residual contamination is often non-adherent and can lead to an airborne activity problem. In addition, for
D&D projects there is no guaranteed ability to process liquid waste such as in the Savannah River Site
(SRS) 321-M facility. Any liquid wastes would have to be collected and transported to another location for
processing. Consequently, it is important to eliminate such wastes or keep them to a minimum. Therefore,
there is a consequent need for a technology to remove surface contamination without producing liquid
secondary waste.

How It Works

Applied over a contaminated surface, AIARATM 1146 attracts and binds surface contaminants. The
coating migrates into the micro-voids of the surface to contact contaminants. Upon cure, the product
mechanically locks the contaminants into a polymer matrix. Removal of the film decontaminates the
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substrate and produces a solid waste.

Potential Markets

ALARAIM 1146 is well-suited to any decontamination project where the objective is to remove surface
contamination including radionuclides, dirt, PCBS,asbestos particles, and loose paint. Typical applications
are for bare and painted concrete, wood, carbon steel, stainless steel, plastic, and insulation. [t is best for
projects where the generation of liquid wastes is not desirable.

Advantages Over the Baseline

The baseline technology for the 321-M Deactivation Project is the Kelly Decontamination System. This
system uses superheated pressurized water to remove contaminants from floors and walls. The spray
head incorporates a shrouded vacuum pickup to remove water and contaminants from the surface being
cleaned. The ALARATM1146 strippable coating reduces or eliminates the quantity of liquid waste as
compared to the baseline technology.

Demonstration Summary

This report covers the period of May 11 – May 18,1999, when the ALARATM1146 strippable coating was
demonstrated as part of the Savannah River Site Large-Scale Demonstration and Deployment Project
(LSDDP).

The purpose of the demonstration was to evaluate the effectiveness, efficiency, and cost of the ALARATM
1146 strippable coating as an alternative to the baseline Kelly Decontamination System for the removal of
surface contamination from metal and concrete facilities. Radiological surveys, for transferable
contamination, were performed both before the strippable coating was applied and after the coating was
removed. The purpose of these surveys was to determine the level of decontamination achieved by the
ALARATM1146.

The primary participants in the conduct of the demonstration were Westinghouse Savannah River
Company (WSRC) personnel. The vendor, Williams Power Corporation, provided the spray application
equipment and operational direction. The United States Army Corps of Engineers (USACE) performed a
cost analysis.

Demonstration Site Description

The 321-M Fuel Fabrication Facility at SRS was built in the 1950s to manufacture fuel tubes for the SRS
production reactors. The manufacturing involved precise weigh-out of aluminum and enriched uranium,
melting them together into alloy, extruding the alloy into tubes, and various steps involving machining,
welding, and chemical cleaning. As a consequence, about 9,000 square feet inside the facility have been
contaminated with Highly Enriched Uranium (HEU). Contamination is present on floors and walls, on dust
in the overheads, and on the surfaces of storage racks and carts used to move components around. It is
also present on the outside surfaces of equipment enclosures and both inside and outside hoods ‘and
gloveboxes. The facility has no liquid waste processing system in service requiring allliquid waste to be ~
collected and transported to a second facility for processing.

The demonstration of the ALARA7M1146 strippable coating was peiformed in the following locations
withki the 321-M contaminated area:

.

. Machining Room - approximately 1100s uare feet (ft2)of wall space and 500 ~ of floor area.
%. Log Storage Room - approximately 200 ft of wall area.

. Casting Room Cooling Hut-approximately 500 f? of wall, floor, and ceiling area.

The Machining Room and Log Storage Room walls are painted carbon steel, and the floors are concrete
with an epoxy coating. The Casting Room Cooling Hut walls and ceiling are unpainted carbon steel, while
the floor is concrete with an epoxy coating.
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Key Results

The ALARATM1146 strippable coating was successfully demonstrated at the SRS 321-M facility with the
following key results:

9

●

●

●

●

●

The ALARATM1146 strippable coating successfully removed tra~sferable (surface) contamination
from multiple surfaces (metal and concrete) with an average decontamination factor for alpha
contamination of 6.68 and an average percentage of alpha contamination removed of 85.OYO.Beta
contamination removed was an average DF of 5.55 and an average percentage removed of 82.OYO.

Although use of the ALARATM1146 resulted in significant reduction in overall contamination in the .
demonstration areas, transferable contamination levels in several localized spots remained above the
criteria for unrestricted release. To release these areas, either additional applications of the ALARATM
1146 strippable coating or use of another decontamination technology would be required.

No observable increase in airborne contamination was noted during the ALARATM1146
demonstration.

ALARATM1146 strippable coating was easily applied using spray paint equipment. The cured coating
was also easy to remove, coming off in large pieces.

A minimum of liquid waste was generated (approximately six gallons of water) during the
demonstration, which was used to clean the spray equipment after use.

The total costs of the”com~arative demonstrations are $7.539 (Innovative) and $11.582(baselineL
The unit cost per SF including mobilization and demobilization is $4.85 ve’rsus $7.46. The Innovative
Technology offers a 35% cost savings over the Baseline Technology.

Regulatory Considerations

There are no regulatory permits required to use the ALARATM1146 strippable coating.

Commercial Availability

ALARATM 1146 is fully developed and commercially available from Williams Power Corporation. It has
been used for over 15 years in the decontamination of reactor cavities worldwide. “

Fufure FVans

The ALARATM 1146 strippable coating will be used on future D&D projects at SRS both as a fixative and
decontamination technology.

Contacts

Technical .

Jeffrey Lee, Westinghouse Savannah River Company, (803) 725-0652; jeffrewv.lee@srs.aov
Cecil May, Savannah River Technology Center, (803) 725-5813 ceciLmav@srs.aov
T. J. McNamara, Williams Power Company, (41O)620-3373; mcnamara@wmsatuintl.com “

Management

Cecil May, Test Engineer, Savannah River Technoloa v Center. (803) 725-5813; cecil.mav@srs.aov
John Pierpoint, Project Manager, Westinghouse Savannah River Company, (803) 725-0649,

john.uierc)oint @srs.aov

321-M Large-Scale Demonstration and Deployment Project
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Martin Salazar, U.S. Department of Energy, Savannah River Operations Office; (803) 557-361Z
martin. salazar@srs.aov

George Mishra, U.S. Department of Energy, Savannah River Operations Office; (803)725-7239;
qeorae.mishra@srs. aov ●

John Duda, Federal Energy Technology Center, (304) 285-4217, jduda@fetc.doe.aov
The 321-M LSDDP Internet address is httm//www.srs.qov/general/srtech/lstd/index.htm

Licensing

[No licensing or permitting activities were required to support this demonstration.] “

Other
All published Innovative Technology Summary Reports are available on the OST Web site at.
http://ost.em.doe. gov under “Publications.” The Technology Management System, also available through
the OST Web site, provides information about OST programs, technologies, and problems. The OST
reference number for ALARATM1146 Strippable Coating @is 2314.
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SECTION 2
TECHNOLOGY DESCRIPTION

Overall Process Definition

The ALARATM1146 strippable coating is a water-borne vinyl butyl, which can be sprayed, rolled, brushed,
or pour squeegeed onto the surface to be decontaminated in the same manner as paint (see Figures 2
and 3). The vendor, however, recommends spray application for decontamination purposes.The coating
is free of solvents and toxic materials. Applied over a contaminated surface, AIARATM 1146 stfippable
coating migrates into micro-voids of the surface to contact and b[nd surface contaminants. Upon curing,
the product mechanically locks the contaminants into a polymer matrix. Removal of the film
decontaminates the surface and produces a solid waste. The ALARATM1146 can be ar)plied to bare and
painted concrete, wood, carbon and stainless steel, plastic, and insulation.

1

0

C20
\

1. Mixer: Electric drill and stirrer used to mix the ALARAW 1146 prior to and
during application.

2. ALARATM1146: Container (1 or 5 gal) of liquid strippable coating.
3. Spray Equipment: Graco Ultra Plus 1500 Electric Airless Spray Applicator.

Both the strippable coating and the spray applicator remained in an
uncontaminated area during the demonstration. ---

4. Hose: 100 ft of %-in. diameter sleeved in plastic to prevent contamination.
Spray Gun: Graco Silver Plus Airless

5. Spray Gun, 0.517 in. reversible tip. Held 10-12 inches (in.) from surface.

Figure 2. Process diagram of ALARAIM 1146 application.

Figure 3. Application of AIARATM 1146 strippable coating.
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The baseline approach to removing surface contamination from the 321-M Deactivation Project at SRS is
the use of the Kelly Decontamination System (Figure 4). This technology uses superheated pressurized
water to remove contaminants from floors and walls. The superheated water flashes to steam when it
impacts the surface of the debris. The hood of the steam/vacuum cleaning head traps and collects
dislodged contaminants, steam, and water droplets. The waste stream passes through a liquid separator,
a demister, and a high efficiency particulate air (HEPA) filter that removes contaminants and discharges
clean air to the atmosphere.

Figure 4. Photos of the Kelly Decontamination SVC System.
(photographs copied from the Steam Cleaning Technology ITSR ~

For D&D projects, there is no guaranteed ability to process liquid waste, as in the 321-M facility at SRS.
Therefore, the contaminated liquid waste generated by the Kelly Decontamination System must then be
collected and transported to a second SRS facility for processing. The AIARATM 1146 strippable coating
was selected for demonstration at SRS because the coating constitutes a solid waste, making disposal
easier.

System Operation

An airless spray system with the following specifications is recommended for applying the AIARATM 1146
strippable coating:

Pump Ratio: 30:1 (minimum)

GPM Output: 3.0 (minimum)

Hose: 3/8 - 1/5 in. ID

Tip size 0.021-0.025 in.

Output psi: 1800 – 2300

Electrical: 110 volts

Table 1 summarizes the operational parameters and conditions of the ALARATM1146 strippable coating
during the SRS demonstration.

WSRC-TR-99-CI0458 6
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Table 1. Operational parameters for ALARAIM 1146
.,. ,“.t , ::.:, ‘.,’. ,“1:~“,EquiprnentX3pe@icatio,tis an’d}operation~a[i,~aram’eters ~.:.: j: ::<; -:::: t .:?. .. ,.;,.,’. . ...’.;”.+,,.::, :.,..,.;..’:,;:’ ,’.” ;-.”,’ . , :. . ..,.. -,. ,,, .,,. . ... . ,, /., ,. ..,. ..,’ ‘,, ., ‘. ,. ,,
Surface preparation

..:
‘None required

Application conditions
Normal
Minimum
Maximum
Recommended thickness
Wet film
Dry film
Application equipment used for the
demonstration

Application instructions

70”F (21“C) at 50% RH
40°F (4°C) at 10% RH
90”F (32”C) at 85’?4.RH

45-50 roils (1125 – 1250 microns)
20 – 30 roils (500-750 microns)
Graco Ultra Plus 1500 Electric Airless Sprayer
Graco Silver Plus Airless Spray Gun, 0.517

Reversible Tip
Two 50-ft, M-in. diameter hoses .
Electrix mixer
Hold spray gun pe~endicular to surface and
approximately 10-12 in. from surface. Move sway
gun slowly (10-15 in./sec) across area. “

Percentage overlap each pass 50%

Theoretical coverage 26 ftz/~al
(25 roils (625 microns) thickness) (0.6 m A)
Number of gallons of AIARATM 1146 used 70
for the demonstration
Drying times a
Set to touch 9h
Foot traffic 18 h

WSRC-TR-99-00458 7
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I

Specialized skills “ None required
I

Training The vendor supplied training to the mechanics on the
operation of the Graco airless spray applicator... ,,.,. .,,. . . ... ......./.,(, ,. , ..,,;..Z,.,r...:--’..

;:;;~~;ESs;~~.-7'~~ijf,~jeri~~J:QP~#<~tiQ,rial~COnC6rris,: :.,:;n.~,:~fi:?j;~:~:-:;;~’.,$:.;~. .,-7 ;.:,:’: :;’;>,,LJ:,,$;,+,..,,..<,”,,. , J...>{~.;f>s,.. fi.e,:,4 ‘6, .’:.. ., ,,, ;$~: >;,+”., h2.,,:; :<’>’.:,+2<’.:,.:.-:,:....,;,;;%.:<;,?y,::;’ .:.:y,:.. ! ,,.: :,,,,:>.,
Operating During spraying, the spray gun tip can get clogged

and would have to be taken apart and cleaned. The
use of a reversible tip minimizes this concern.

Safety/health Airline respirators are recommended by the vendor to
prevent inhalation of over-spray.

Full-face respirators were required by SRS due to
possible airborne contamination while spraying.

Environmental Potential release of airborne radionuclides during
I strippable coating application I

Based on 25 roils (625 microns) at 75°F (25°C) and 75% relative humidity (RH).



SECTION 3
PERFORMANCE

Demonstration Plan

Demonstration Site Description

The demonstration of the ALARATM1146 was conducted according to the approved Westinghouse
Savannah River Company, 321-M Large-Scale Demonstration and Deployment Project Demonstration
Test Plan, ALARATM 1146 Cavity Decon Sfrippable Coafh?g.The demonstration of the innovative
technology was performed at the 321-M Fuel Fabrication Facility at SRS. This facility was built in the
1950s to manufacture fuel tubes for the SRS production reactors. The facility covers approximately 62,000
ft? and contains casting, forging, extruding, and machining equipment that were used to produce uranium-
aluminum fuel tubes. Approximately 9,000 ft2 inside the facility have been contaminated with HEU.

Demonstration Objectives

The principal goal of the demonstration was to establish whether the ALARAm 1146 strippable coating
could safely.and effectively remove loose contamination from various materials and surfaces, and to
compare the performance and cost to the baseline technology. This determination would be based on the
strippable coating’s ability to achieve the following objectives

● Reduced generation of liquid waste relative to the baseline technology
. Ability to remove surface contamination from multiple surfaces and materials
. Ease of application and removal.

Demonstration Boundaries

The Al-ARATM1 ~46 strippable coating was demonstrated on painted and unpainted carbon steel and
epoxy coated concrete. The coating is also capable of decontaminating other materials such as wood,
plastic, and insulation; however, these other materials were not demonstrated. The AIARATM 1146 can
also be used to protect clean surfaces from becoming contaminated and can be left in place over long
periods of time. These capabilities were also not demonstrated during this demonstration.

Results

The following table describes the areas, in the 321-M facility that were included in the ALARATM1146
demonstration:

Table 2. Demonstration areas and materials

WSRC-TR-99+0458 8
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The ALARATM1146 successfully demonstrated its ability to safely and effectively remove surface
contamination from metal and concrete surfaces. Table 3 summarizes the decontamination results from
the demonstration. Individual decontamination results can be found in Appendix B.

Table 3. Decontamination summary for ALARATM 1146 by material
,., .. ,, ,,. . , ,., ,,,

., .,’ ,’
‘~. <.;7ransfera@le;~L’~~$ :<;,lj ~ ~ ,;: (: “ ! :.”,<,,.,.’. . ,.., ..,, ... .,..,,,.,:’, ;, ,:’ ,, ; ‘T~ansferabie ?,~,”.+~,’:~;;:’+<,...

. ,.,, ,,{. .’,...“+.y,.. ,. .“.:.~“,;,;.
;, + Mate~al,, +.’: ~ $;::<-: ‘“ “’‘ ““” ‘-;”’’” ,,,,::,: ‘; ‘“$’?>$:.:Z.:”““.alph?Js+)+co,ntarn-ination, ~,:t; ~‘!

,,
,,..,,,bet~garn.rna~’’/,., jcont,arni,natiotil:~

..:~ /’ . .. , .’.
‘ {. ‘:,~vg:.~F:a: ‘;’:.’s::.

....%.
.,, ,;..,.,.. ~;..’,,,,.,. , ,,,,.;, , ;..,’.,,’” .;> f, ‘, :, l?ercent’Rern,ovi@,,;: ~Y~j ~AvgDF. < , ‘ ~PercentiRe,rno~e@.. .... ... ,,, .,.

Painted carbon 5.06 80.2 9.00 88.9
steel

Unpainted carbon 8.32 88.0 . 4.75 78.9
steel

Painted Equipment 20.36 95.1 6.90 85.5 “

Epoxy coated . 6.25 84.0 3.00 66.7
concrete

Total for all 6.68 85.0 5.55 82.0
surfaces c

a Decontamination factors (DF) = initial contamination/final contamination. Contamination results were reported in
dpm/100 cmz.

b Percent contamination removed= 100* (1-1/DF)
‘ DFs ,were not measured for the baseline (Kelly Decontamination System). However, discussions with field

personnel experienced with the Kelly indicate comparable DFs can be expected.

Contamination decreased from an average transferable alpha contamination level of 2,044 dpm/100 cm2
with a maximum level of 60,000 dpm/100 cm2 to an average of 417 dpm/100 cm2 with a maximum
contamination level of 10,000 dpm/100 cm2. In over one-third of all survey locations, the alpha
transferable contamination levels were reduced to less than the survey instrument’s Minimum Detectable
Activity (MDA). Beta transferable contamination was decreased from an average level of 5,162 dpm/100
cm2 with a maximum level of 40,000 dpm/100 cm2 to an average of 1,384 dpm/100 cm2 with a maximum
contamination level of 12,000 dpm/100 cm2 beta. In over two-thirds of all survey locations, the beta
transferable contamination levels were reduced to less than the survey instrument’s MDA. This decrease
in contamination levels, however, did not result in a change in radiological postings in the demonstration
area. Additional applications of the ALARATM 1146 strippable coating or the use of a different
decontamination technology would be required to achieve unrestricted relea=e in these areas.

Table 4 compares the key performance indicators of the baseline and innovative technologies that were
assessed during the demonstration.

:.Set~,gp~m’e ,(rnan hrs).: y 20 ~equipment prep only)” 2-.
.,,, ,> ,>,.,,,..; : +.,’,,’. -. :: ; ‘ 41 (includes training and mobilization)

a Data taken from [TSR, Steam Vacuum C/caning Techno/ogyfor the short wall cleaning tool only.
b Data collected from use at SRS.
WSRC-TR-99-00458 9



, J..:Kelly.D~econtarnination;S@tern”t”: “’:. AEARA?WI:46, StrippablW.::”;,.,,, ,..,, .;,,>.,,, .,:,,.?‘:.(bas$lfri~)a;i’’,.::i.~~;~. ,j?~ ;: ,, .“:,.: ,,,,.::3 %CO&tig’g+,.~~..,~.. ~,.;;,~<;,:’,; >’,,.,“,,,,,:-.,,, ..,. :f’~,;,.<.-’., ....,<,;,...:,,.’ .’ .. .,..—:...,.,’~. .,~,,,. - ; ,......,:,:.,24,,.,.,,,,<..+ ..,.,.... . ,,., ,/,: ....,,, ,.. .,., ; (mnovative)i: ~~““:$..:-’~..
;,~~oductititj(:( ftzlrnan+hc)~,’, 135.6 186.6 (application),’) ,:, .,,::, . ...,,..,.... ,>.<..,,., ;,,~z<’,,:./- 465.0 (removal):.,7,,.4., ,,>,., .,,, ; ~. ,,,,,,.,.. <,,. .’ ‘ , ./.,,,,<‘.,’ ,. ,,,.,; :. “, .,’ .,..’ 133.1 (overall productivity)
~~otal~volti~e~cleaning.~.< -~{{ 91.18 gal water ‘ 70 gal strippable coating
fme~ia~+eddq~ng, ,3: ;,,:, :; (14 five-gallon buckets)
dernonstratiom. :L : ~:~‘:” .:-

-Water ‘usagd(fjallft~)’::;: ~; 0.34 0.003
u~lities’,; ‘“.‘:,.>:<:.’ ‘:;:; ‘~, , Vacuum pump: 480V, 15A, 3 phase Spray applicator 11OV., ,.. ,, .:2,... ,.,,:’!.,“>,,,. ,;.:,,.,.<.:....:, ,,.,’ Control Unit 480V, 60A, 3 phase,, , ,.,,.,.,,,’:., ,...., ‘-: ~, ,l;;::;>: ,.
.:,.,. :?~,,.:’:>“:~:..:;“,:.;:,.’ ;, Separatoc 1IOV, 6A, single phase... 9“..,.,.;. , .24,<..., .:i,. .;;”.,:~.:,. ,.~,,,.,, ,..,.I .,,;.. ,,-, .<,. . . .. . .,’s. ..... ... . Wate~ 30-40 psig at 3 gal/rein

J?ritii&ylw&te’&enerated::; Contaminated liquid waste Contaminated solid waste
:s>c<.oFday,:$g!?; j$;!~j:;t35i Vacuum hoses Plastic sleeving for hose, , <+>..
+(y~~rated( #SY:.-Y;~;4;-<~~~~ HEpA filter Empty ALARATM1146 buckets,,..,:: ., .,.,..,,,:,,....,.,:.:.,,..<.>”.~.i,,..-.-,.;,,,:..,:;;,,.,:.... .,,, , ,. , ,Tjj::-. : .:.;,:,;,?,.~’~j,?;:....;.<.:.::,:;’~:: .,...,; ‘ Disposable PPE Rags (for cleanup of equipment):,,J .<.,. ,,:.,.:<>:<;:, ,4;;..:,,;:;:,-;;A,,.,,+,..(.;, {,-,; (,.:, -... “.;.,, +., ,7.<+. ;.:,;f;f:.; Spray gun (contaminated); ,, ,,::, -,,,,,,.,,.’,’,+.:,:,, :!/t‘> ,., ,:‘: ;, ‘ ;<;,, .,, ,, .<.,.<.:;,,,,!., .. .... Disposable PPE
,Qa~i@ogi~al:4iu~ey.of,’?’: + Not measured Highest suryey reading of cured
‘prlrna~,waste;s tr@afi2~l,”:~’ coating as removed from surfaces, ..,., / .:<.:/, :..’.~,.,~-.>.; ... ., ‘.”, ‘,.,-: - ;..-,:,”,;X:-. , .-,,//’ (as gross contamination),? f,.,.,.., .’ .:”. ,.: -.;.,,:, , .“.:. ,.,..’,.: ,; ,.:.’,. ,“ a . ‘~:,,.,,,,-.,,, 20,000 ● dpm/100 cm2,> :, ,:,...:,: ~,,,“ ,..,,y,..f<.’”:., ‘> .,, . 2../,:.:. . “.. ’,-,.,,.,: *.,.,:: 30,000 ● P dpm/100 cm2
‘~[b.orni+c~qtarnin~$on;i;, ‘j~l Virtually eliminated when the system Job specific air samples were,’ .-,..:,.,.>. ‘,, i ‘, ,,;,;. y,,< , .’;,~. , .::;

.’,,’ :*Z ,,”, ,. ,, f,i:... . . , , is used with the steam/vacuum collected every 15 min. during
,,.,+;,,,,..,,,.,’.?,.:,.ff’,”~ ~“’”’A‘ cleaning heads..,’:::.,:,..,..... >.+:;<’.,,;., ..<, .,,...,.. coating removal. No observable

... ..,...-;,., ,,. ,,,,,~.,,~:“:<..,,.:.,,,.,,,,;.$,,
: .> ,.;“.., ....:.:,:, :,/+.,.‘.,. ;~,.-,,.<,; increase in airborne

y ,,’’7..,</;;.’-, .-2. ; .%+., .“: ,$.,., ..,. , ~::<:,.,. ;,;-:,.,,,,., contamination was noted.

(

“ Includes only actual time in cleaning debris (Kelly) or applying and removing coating (ALARATM).Does not include
preparing for or decontaminating equipment or demonstrated surfaces.
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SECTION 4
TECHNOLOGY APPLICABILITY AND ALTERNATIVES

Competing Technologies .

The baseline technology that competes with the ALARATM1146 strippable coating is the Kelly
Decontamination System. The baseline technology produces a large amount of liquid waste that must be
contained and transported to a second facility at SRS for processing. The strippable coating produces a
minimal amount of liquid waste, and the solid waste generated is.easier for disposal.

The other competing approach is manual wiping and cleaning. The advantage of this approach is the
lower cost than other competing technologies. However, the disadvantages to manual wipe and clean are
the increased exposure of personnel to contamination and the potential of re-contaminating or smearing
the contamination along the surface due to improper technique. The use of the ALARATM1146 strippable
coating allows D&D personnel to minimize exposure by fast application and the fact that the transferable
contamination is locked within the coating during removal of the strippable coating. In addition, fewer
personnel would need to be involved to decontaminate a large area using the strippable coating versus
manual cleaning.

Technology Applicability

The ALARATM1146 strippable coating is a fully mature and commercially available technology designed
for the decontamination of surfaces, which have transferable (non-fixed) contamination. Although the
ALARATM1146 was demonstrated at SRS mostly on large flat surfaces (walls, floors, etc.), the coating
has also been proved effective in decontaminating components such as glove boxes, hand tools, casks,
reactor headstands, reactor coolant pumps, reactor”vessel studs, and underwater lights.

There are two versions of the ALARATM1146 strippable coating product.

Cavity Decon Yellow. Manufactured in compliance with ANSI N1OI.4 and ASTM D3843, this coating is
typically used in reactor cavity decontamination during outages.

Strippable Blue. This coating is manufactured for non-reactor cavity decontamination activities where
product certification is not required. The fornu.dafionsare the same, however, this product was not certified
for compliance with ANSI andASTM.

Other potential DOE or commercial nuclear applications include the use of the ALARATM1146 strippable
coating to protect clean surfaces so that they will not become contaminated. It can be used to cover clean
equipment and scaffolding prior to use in a contaminated area. This coating can also be used to lock
down or fix contamination on surfaces for long periods of time. Previous assessments performed at both
SRS and Florida International University has shown the ALARATM1146 strippable coating to be both
durable and easy to remove after long periods (i.e., 180 days).

Patents/Commercialization/Sponsor

ALARATM1146 strippable coatings are manufactured by Carboline@of St. Louis, Missouri. Williams Power
Corporation is the exclusive vendor of the ALARATM1146 product, from which it can be purchased. The
product is protected in the United States under patents and trademarks. No permits were required to
demonstrate the ALARATM1146 strippable coating at SRS.

WSRC-TR-99-00458 11
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SECTION 5
COST

Methodology

This cost analysis compares the innovative ALARA 1146 Strippable Coating Technology with the baseline
Kelly Steam Vacuum Technology. These two comparable technologies remove surface contamination.
The Strippable Coating technology was demonstrated at the DOE-Savannah River Site (SRS) and the
Kelly technology was evaluated using recorded data in the Innovative Technology Summary Report,
Steam Vacuum Cleaning Technology, OST Reference #1780. Only applicable portions of the report were
used. Specifically, those identifying capital equipment cost, performance data for the short wall cleaning
tool, and equipment cleanup.

The Kelly Steam Vacuum Technology demonstration was done at Fernald Environmental Management
Project-Building 1A, Fernald Ohio. This innovative technology uses a coating material that is sprayed onto
a surface, allowed to dry for 24 hours and then manually peeled off. The sprayed material encapsulates
the surface debris and pulls up the surface contamination when peeled off. The film layer is then treated
as contaminated waste. The baseline technology uses the kinetic energy of pressurized superheated
water to remove contamination from surface debris. The superheated water flashes to steam when it
contacts the surface. This process takes place under a vacuum hood. The recovered steam and water are
processed through a HEPA filter and only clean air is discharged into the atmosphere.

The cost analysis was based on recorded data performance of both innovative and baseline technologies.
This analysis strives to develop realistic estimates that represent actual inactivation work within the SRS.
The site demonstration of the innovative technology was based on the strippable coating material being
applied to and removed from 1,555 SF of surface. The data was collected on site during the Large Scale
Demonstration Project (LSDP) at building 321-M. Descriptions contained in later portions of this analysis
detail changes to the observed data.

The cost analysis compares the two decontamination technologies: ALARA 1146 Strippable Coating
Technology and a conventional decontamination method using the Kelly Steam Vacuum system. Cost and
performance data were collected for each technology during their respective demonstrations. The
following cost elements were identified from the Hazardous, Toxic and Radioactive Waste Remedial
Action Work Breakdown Structure (WBS) and Data Dictionary (HTRW RA WBS), US Army Corps of
Engineers. Data was collected to suppott a cost analysis based on those elements:

● mobilization
. decontamination
. waste disposal
. demobilization
. personal protective equipment

Mobilization costs include transporting the technology equipment to the demonstration site, installation of
temporary work areas, and installation of temporary utilities.

Decontamjn.ation,,.. includes ~:all;! ,direg~;.; and+’ ig~kec?.;jqlivifies “as:$oci~t~d; ~~W!th, p,e?~’~ing
deconfa@O~tion/cleaning;work,yequiprnept.re~osiJo~lngz andlro.ubles~pingi , ~:;’:. .. ~‘“ ., .. ,“;“.. ,

.,, .,-:,.‘.. ..’,:.,..: . . . .....,:,.,..-’ ...,.. .:.”’, .’.,.,.. “.:. .:.;.,....J.,. .: ,.:..<.. “ ., . , .... ..
Waste di$posal:includes both.solia~,and~~q~dw“as~e:~j~~ebaseline g~~erates}gont%nated. liqgid}waste
an’d.theinnovative technology gene[atesja. solid waste: .Costfo~.disposal of the ~o.:wasfetypes..’s.base~e~
on ,currett ..coit at SR”S. Solid .w.aste.5s~disposed+at:$l06. pefi cubic;foot. Liquid waste is .disposed,”;at~an
averaqe’cost .of,$1.83 per-gallon with an additional $~;000 sarnplrnti/testing fee. ‘“ -.’- ‘‘ ~~ ~“:.

Demobilization includes removal of temporary work areas and utilities equipment decontamination and
removal of the technology equipment from the site.

Personal Protective Equipment (PPE) costs are included in this demonstration. A total of eight sets of
PPE’s were used for the demonstration. After application, the material is applied one day and allowed to
WSRC-TR-99-O0458 12
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dry 24 hours before removal. One set of PPE’s per person is required per day for the two-day process.
PPE’s requirements for the two technologies are the same.

Cost Analysis

Data were collected during the demonstrations for the cost elements. Work was measured and unit costs
determined on the basis of square feet of surface cleaned per hour. For each element, detailed costs
were determined from the data collected. For labor-intensive activities, a production rate was calculated
from the performance data. Both of the technologies are similar in labor effort. Both use handheld
equipment with three-man labor crews.

Labor rates used in the Innovative Technology analysis were those in effect for the SRS site labor
agreement. The analysis for the Baseline Technology (Kelly Steam Cleaner) uses the unit cost information
extracted from the provided report (OST Ref.# 1780). Cost for mobilization, demobilization, and waste
disposal was provided by SRS. Crews for the various activities were based on the recorded data in the
Kelly Steam Report and labor rates were adjusted to SRS site labor rates, to give an accurate cost
comparison. Indirect costs were omitted from the analysis, since overhead rates can vary greatly between
contractors. Engineering, quality assurance, administrative costs, and taxes were also omitted from the
analysis. Adding site-specific indirect costs to produce a site-specific unit cost that includes indirect costs
can modify the bare unit costs determined by the analysis.

Capital equipment costs for the Innovative and Bas,elinetechnologies are based on the cost of ownership.
The cost of the spray applicator for the Strippable Coating is $4,950.00 with a useful life of five to 10
years. This report will assume a five-year useful life since maintenance cost is not considered. No
information was collected to determine the projected time of use per year. The following assumptions are
made to assign equipment cost dollar figures to the projech 1) expected useful life of the new technology
equipment is five-years; 2) equipment is operated eight hours per day, five days a week for 26 weeks a
year. The material cost for the strippable coating is $96.00 per gallon. The recorded application data is
.025 gallons per SF. Based on these assumptions, the extended equipment cost per hour of operation
would be approximately $0.95. The Baseline technology equipment has a capital costof$194,000.00 and
an estimated useful life of 15 years. The baseline equipment is estimated to be shared with numerous
projects and used 50 weeks per year. The average hourly equipment cost is estimated to be $6.46.

The unit production rate for applica~on of the strippable coating is averaged for the demonstration area
applied. Approximately 2,845 SFofALARA1146 strippable coating were applied during the
demonstration, however, not all of this was removed but was left on as a fixative. Since only 1,555 SF
were stripped during the demonstration, the unit production rate was used to create the cost summary
data sheet, which is based on a job size of 1,555 SF. The Baseline Technology was also based on unit
production rates. The baseline is based on 264 SF of similar work recorded in the Kelly Report. The unit
rate is used to create the Baseline Cost Summary spread sheet, which is projected on 1,555 SF. For fixed
cost elements (independent of the quantity of decontamination work), costs were calculated as lump sum
costs instead of unit costs. Unit cost elements (dependent on the quantity of decontamination work) were
based on the quantity of decontamination performed.

A comparison of the major cost elements is shown in Table 4. The mobilization and demobilization cost
are not included in the summary unit costs and the units are expressed in SF/Hr.

WSRC-TR-99-C0458 13
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Table 4 Summary Unit Cost Comparison

:Strippable Gtiatingi;(lnnovative) ::~,’...:;.: ;i; ‘<M Kelly Steam”A/acuum.System ‘(BasiAine)i:. ~<:g...
Cost Element Unit Cost Production Cost Element Unit Cost Production

Rate Rate
Decontamination and $4.751SF 133.1 SF/Hr Decontamination and $7.071SF 135.6 SF/Hr
Waste Disposal Waste Disposal

Cost Comparison

Figure 1 is a cost comparison for the Innovative and ,Baseline Technologies. Both technologies are based
oh the purchase of the equipment. The cost of the capital investment will differ somewhat in each of the
two technologies. The Innovative technology is specialized and its use is estimated to be lower than the
baseline technology. The estimated cost for both technologies are spread over their useful life.

The cost of performing the decontamination work was found to be lower, on average, in the Innovative
Technology, independent of mobilization and demobilization cost. The equipment cost varies greatly
between the two technologies with an approximate cost differenceof$189,000.00. The life spans are
comparable, five to 10 years for the innovative equipment and 15 years for the baseline equipment. There
is no break-even point for this comparison. The innovative technology is less expensive, independent of
the quantity/job size. The innovative equipment is easier to mo~fize. It does not require a water source to .
operate and it is not internally contaminated as it is operated. The baseline steam cleaning/vacuum
equipment recycles the cleaning liquid and is labor intensive to decontaminate/cIear from the controlled
area, On the other hand, the innovative equipment required only flushing with clean water and is easily
cleared from the controlled area.

Improved Technology -vs- Baseline Cost Summasy
.

$K?Joo

$1O$oo

$-lyloo

❑!lSxip@ieCkrathg
$qKlo EKkIly Seamvkl.llq

.

Cost Conclusions

!fqOQo-‘

Figure”l. Estimated Cost Summary

The Strippable Coating Technology offers cost savings over the Baseline Technology. The total costs of
the comparative demonstrations are $7,539 (Innovative) and $11,582(baseline). The unit cost per SF
including mobilization and demobilization is $4.85 versus $7,45. The Innovative Technology offers a 357.
cost savings over the Baseline Technology.
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SECTION 6
REGULATORY AND POLICY ISSUES

Regulatory Considerations

Although there were no site-specific regulatory or permitting issues concerning the AIARATM 1146
demonstration at SRS, the following general safety and health regulations should be considered in “
applying the AIARATM 1146 strippable coating by spray applicato~

Occupational Safety and Health Administration (OSHA) 29 Code of Federal Regulations (CFR) 1910
1910.94 Ventilation
1910.134 Respiratory protection
1910.269 Electric power generation, transmission, and distribution “

OSHA 29 CFR 1926
.1926.57 Ventilation

1926.103 Respiratory protection
1926.302 Power-operated hand tools

There are no Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) or
other regulatory considerations related to this technology.

Safety, Risks, Benefits, and Community Reaction

-r

The application of the AIARATM 1146 strippable coating can pose a health hazard to workers by the
inhalation of overspray. Therefore, the vendor recommends the use of fresh airline respirators during
spray application of their product. On the positive side, the use of the ALARAW 1146 substantially reduces
levels of surface contamination and reduces the worker exposure to these health hazards.

The main benefit of the AIARATM 1146 strippable coating is that the waste product is disposed of as a
solid waste, thus minimizing liquid waste that cannot be processed at the facility being deactivated. A
further benefit is that the ALARATM’l146 entraps contaminants in the matrix of the solid waste, eliminating
the chance that the contaminants could become airborne during the handling and packaging of the waste
material.

The use of the AIARATM 1146 strippable coating instead of the Kelly Decontamination System should
have no potential socioeconomic impacts. The community perspective would likely be positive since it
eliminates the chance for spills due to transporting contaminated liquid waste from the facility being
deactivated to a second facility for processing.

WSRC-TR-99-00458 ’15
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SECTION 7
LESSONS LEARNED

Implementation Considerations

The ALARATM1146 strippable coating is a fully developed and commercially available technology. The
product can be purchased in one-gallon and five-gallon containers and can be stored for up to one year.

The following items should be considered when selecting the ALARATM1146 as a decontamination or
fixative technology

●

●

●

●

●

While the product is easily applied by standard spray paint equipment, it tends to run down vertical
surfaces if applied too thick. Several thinner coats are recommended.

Manufacturer recommends the spray method of application for best performance. The force of the
spray assists the coating in migrating into the surface micro-voids.

Use an airless spray pump that meets the minimum requirements listed in Section 3. A pump capable
of operating without undue stress during a work shift will assure maximum efficiency.

Thoroughly mix the strippable coating product with an electric mixer prior to spray application. Strain
the coating using a fine wire screen or paint strainer to remove partially dried particles and lumps.

Routinely clean the pump filter during the work shift to remove any collection of partially dried
particles.

Technology Limitations and Needs for Future Development

The ALARATM1146 strippable coating would benefit from the following design improvements:

s A faster drying time than 24 hours would significantly improve worker productivity.

Technology Selection Considerations

The ALARATM1146 strippable coating is an effective product for the removal of surface contamination.
The use of strippable coatings is especially applicable for facilities with a need to minimize the amount of
liquid waste generated during decontamination activities.
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APPENDIX B
RADIOLOGICAL DATA

This Appendix provides additional details concerning the radiological surveys performed both prior to and
after the demonstration of the ALARA7M1146 strippable coating.
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lAvg. for painted carbon steel I 3.87
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, 1 I 1

I 21 821 631 1.301

Wall 7 48 28 1.71

Wall 8 98 20 4.90

Wall .9 31 41

Wall 10 70 <20 3.50

Wall 11 40 <20 2.00

Wall 12 42 <20 2.10

Wall 13 39 <20 1.95

Wall 14 26 <20 1.30

Wall 15 20 <20

Wall 16 31 <20 1.55
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Wall 18 300 36 8.33

Wall 19 38 <20 1.90
\
Wall 20 139 32 “ 4.34
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Wall 22 50 <20 2.5C
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Wall 24 <20 <20
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I I
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B
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<200 4?00

C200 400
I !
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I I

I <200 I 4001 I
4200 “ <200

<1,000 ‘QOo

<200 400

<200 C200

<200 <200

<200 4200

~Decontamination Factor (DF) = initial contaminatiordfinal contamination
Percent (%) contamination recovered = (initial - final)/initial ● 100

c Less than values were treated as absolute value of number in calculations.
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Wall 79 <20 <20 <200 <200

Wall 80 52 <20 2.60 <200 400 .

Wall 81 22 <20 1.10 <200 4?00 .

Wall 82 58 <20 2.90 <200 <200 .-

Wall 83 <20 <20 <200 <200 -

Wall 84 59 25 2.36 <200 <200 .

Wall 85 <20 25 <200 <200

Wall 86 20 32 <200 <200 .

Wall 87 49 <20 2.45 <200 400 .

Wall 88 <20 <20 <200 400 -

Wall 89 43 23 1.87 <200 400 -

Wall 90 <20 28 <200 <200 .

Wall 91 <20 21 <200 <200

Wall 92 <20 32 <200 C200 ‘-

Wall 93 50 <20 2.50 -4?00 400 .

Wall 94 50 <20 2.50 <200 <200 .

Wall 95 <20 <20 <200 <200

Wall 96 43 <20 2.15 <200 <200 .

Wall 97 <20 <20 <200 <200 .

Wall 98 <20 40 - <200 <200
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Wall 101 <20 35 . <200 &oo .
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Wall 108 144 21 6.86 4,000 <200 20.00

Avg. for painted carbon steel wall 5.13 80.5 9.00 88.9
Lathe- 56A 6,000 1,000 6.00 5,000 2,000 2.50
Bottom
Lathe-Top 57 2,400 23 104.35 3,000 <200 15.00

Equipment 61 98 181 <200 400

Equipment 62 45 48 . 400 .’400 .

Equipment 116 1,400 1,000 1.40 4,000 1,000 4.00

Equipment 117 3,200 600 5.33 5,000 c1 ,000 5.00

Equipment 118 6,600 2,000 3.30 8,000 1,000 8.00

Equipment 119 1,400 800 1.75 <200 1,000 -

Avg. for painted carbon steel equipment 20.36 95.1 6.90 85.:

Floor 109 4,800 600 8.00 1,000 <1,000 -

Floor 110 3,000 400 7.50 <1,000 <1,000 .

Floor 111 3,000 <200 15.00 3,000 cl ,000 3.00

Floor 112 2,800 400 7.00 1,000 <1,000 .

Floor 113 1,800 400 4.50 1,000 <1,000 -

Floor 114 1,400 400 3.50 1,000 <1,000 -
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7?, -, ,;’$~nsferabl~;j,’~on$arnination::??’, ~; y ,< Tran’sferable~4;~,;jCo.ntarnination v’ ~‘~j
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: Suflace ; , ;:#uve .. ,: ; .“; ‘:;:.
.Y f?: ‘ ,.:,: :? :,. ;.$: ???’? :2% $?yc$htfi~ :+’:. y% ~:$.::~”z::: ::,””.::: ‘ ~ pf+rc?ntv:;,’ ,,;... . .,i:.fjoint ; Before-. . “AfterZ?: .’.Dl+? ‘: :.Removedb:+! ‘Before, ,After’ .“.:.’DI? “Removed:

Floor 115 1,800 200 9.00 1,000 <1,000

Avg. for painted concrete floor 7.79 87.2 3.00 66.7
.,, ,, ‘:<, :-,,:.., .’, ;, t :Cas}i~gRoorn.Cooling Hut. “... ,, -‘,;, : “.;,, “: , “, ,, ,~,’~,’, ,..,~r, ‘. .,. . . . . . ..,,,.. .... .. ... ..,, .:

wall 1 4,000 2,000 2.00 4,000 2,000 2.00

Wall 2 4,000 600 6.67 4,000 <1,000 4.00

Wall 3 4,000 500 8.00 4,000 <1,000 4.00

Wall 4 4,000 600 6.67 6,000 <1,000 6.00

Wall 5 6,000 800 7.50 6,000 <1,000 6.00

Ceiling 6 6,000 200 30.00 6,000 <1,000 6.00

Wall 7 6,000 400 15.00 6,000 <1,000 6.00

Wall 8 2,000 1,000 2.00 4,000 1,000 4.00

Wall 9 4,000 2,000 2.00 2,000 3,000

Ceiling 10 12,000 1,000 12.00 20,000 2,000 10.00

Wall 11 4,000 1,000 4.00 4,000 <1,000 4.00

Ceiling 12 2,000 2,000 . 4,000 2,000 2.00

Wall 13 2,000 600 3.33 2,000 <1,000 2.00

Wall 14 8,000 1,000 8.00 4,000 <1,000 4.00

Wall 15 8,000 400 20.00 6,000 <1,000 6.00

Wall 16 10,000 3,000 3.33 10,000 3,000 3.33

Wall 17 10,000 2,000 5.00 8,000 <1,000 8.00

‘Wall 22 60,000 10,000 6.00 40,000 12,000 3.33

Avg. for unpainted carbon steel 8.32 88.0 4.75 78.2

Floor 18 5,000 800 6.25 4,000 <1,000 4.00

Floor 19 3,000 1,000 3.00 2,000 c1 ,000 2.00

Floor 20 4,000 2,000 2.00 <1,000 2,000

Floor 21 6,000 2,000 3.00 3,000 1,000 3.00

Avg. for painted concrete floor 3.56 71.9 ‘ 3.00 66.7

~ Decontamination Factor (DF) = initial contamination/final contamination
Percent (%) contamination recovered = (initial - final)/initial ● 100

c Less than values were treated as absolute value of number in calculations.
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APPENDIX C
TECHNOLOGY COST COMPARISON

Introduction

The analysis in this appendix strives to develop realistic estimates to compare costs between an
innovative technology (Strippable Coating) and a baseline technology (Kelly Steam Vacuum Cleaner).
The baseline utilizes super heated steam and vacuum combination equipment currently used for surface
radiological decontamination at SRS. The innovative technology uses a sprayed on coating to
encapsulate the surface contamination and removes the contamination when stripped.

The selected activities being analyzed comes from Hazardous; Toxic, Radioactive Waste Remedial Action
Work Breakdown Structure and Data Dictionary (HTRW RA WBS), USACE, 1996. The HTRW RA WBS,
developed by an interagency group, was used in this analysis to provide consistency with the established
national standards.

Some costs are omitted from this analysis so that it is more realistically reflects a typical commercial
application. The general and administrative (G&A) markup costs for the site contractor managing the
demonstration are omitted from this analysis. Overhead rates for each DOE site vary in magnitude and in
the way they are applied. Decision-makers seeking site-specific costs can apply their site’s G&A rate to
this analysis without having to first back out the rates used at SRS.

The following assumptions were used as the basis for the innovative technology cost analysis:

●

●

●

●

●

Oversite, engineering, quality assurance, and some administrative cost for the demonstration were not
included.

As applicable, equipment hourly rates for innovative and baseline pieces of equipment reflect
government ownership, and are based on general guidance contained in the Office of Management
and Budget’s (OMB) Circular No. A-94 for Cost Effectiveness Analysis.

Equipment unit rates are determined based on information recorded in the ACOE data collection
forms.

Standard labor rates established by the Savannah River Site for estimating D&D work were used for
the work performed by local crafts.

The analysis expresses all work on an hourly basis.

Mobilization (WBS 331.01)

Move EcluilIment into CA, Setum Check and Test EauiDmenti SRS labor to move equipment into the CA,
setup CA, and test equipment.

D&D Activitv - Decontamination and Dismantlirm Activitv (WBS 331.17)

APPIV Coatina: This activity includes mixing coating, operating sprayer, and spraying the strippable coating
onto the contaminated areas.

Remove Coatinu: Labor to manually strip/peel off the applied coating and pack as contaminated waste.

EauiDment Cleanurx Labor cost to clean filters, flush equipment with clean water, and general cleanup of
equipment. Remove any disposable protective material from equipment.

Don/Removal of Personnel Protective EauiDment, (PPEk Don and remove PPE’s as required to perform
work in a CA.

WASTE Disposal (WBS 331.18): Disposal of contaminated waste generated by the strippable coating.
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Demobilization fWBS 331.21]

Fiemove Euuiument from Radio!oaical Areas: Labor to decontaminate, clear and remove equipment from
CA.

The details of the cost analysis for the Innovative and baseline technologies are summarized in Table C-1
and C-2.

-. —,-.,—?r—m —.. —.. ———... — . . ..-.. . . . . ... ., . . . + . . . . . . ., .=,... {.<. m.
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Table C-1. Strippable Coating Cost Data

Unit Cost (UC)
Total Quanity Unit of Total Cost

Work Breakdown Structure (WBS) Total Unit (TQ) Measure
Crew Comments

Labor Equipment Other (TC)
cost

! . ..— Rate Hrs Rate

M’otiiizatiorii (W’BS~33iOilji:::’:+:+;,-:,’:’ “; ~~‘ - 1;~.; ;; : ‘. .:.. <’ ~“- Sy,b@t@ ‘ .’ “. ‘“ .’”. :“ : ‘.:. . -
,. . .... ..

.. ---- ...... ... . . .... . ,.,. ,.&. ~.. ,, :..!,>’.. .
—.. ---- .- . . .#

I I Hrs

Move Equip. into GA, setup, Gnect( ana I I
2 Mechanics, 1 HP

Test E ui ment 1 $92.16 1 Each $ 92.16 Tech.(1/4 time)
... . . . . . ..... . . . . . . ., .,.., . . . . .

F?$Efi:?l!Y9!!P<9 f’%l.Q!:rn.+Et!iig’ 2 ; ~;,::”””’““;;: ,“““::;;, : .,: ;; .’”“: subtotal, ~ “,: *’ ,,; ;:::: ,,-.-,. ... .:,: ‘“, ,.,’< .’ ;, .,:’<”’; , ; ; “,,: ~ ‘L.’ ;,’” ,’,.
flcti@fi(WBS :3,3j’.lI7.::, ,., , ~?:,. , .’””. :..’’” ,+.’;,,”. ..,’ ., “:” ‘. ‘ ‘. :’ “. $: 4;848.58

3 Mechanic, HP “Other” is Material
Apply Coating 0.002 $134.49 0.002 $2.50 $3,672.00 $ 2.61 1555 s!= $ 4,051.17 Tech.(1/4 time) cost

2 Mechanic, HP
Remove Coating 0.0011 $ 92.16 $ 0.10 1555 SF $ 153.34 Tech.(1/4 time)

Equipment Cleanup 1 $84.66 1 Each $ 84.66 2 Mechanics

Don/Removal of Personeal Protective 3 Mechanics& 1 HP “Other” cost is
Equipment, (PPE) 1.6 $134.49 $ 129.04 $ 279.70 2 Day $ 559,41 Tech, PPE, $16.13/set.
.,,, ,., ,,, ,, . . . . ,., , .! .,, ,,.

s~~tofal ~ :’: ,’, “, ‘:’””
$.. 2;543.98 !,, ,, “. ~~~~ “. ,, . ,’

Waste.’Dispo,Sai (WBS 33$.1:8):, “ ,‘ .’:: ‘ “ “ ; ! :“” . . ~~ ..’ ‘“. .,, !,,,.,,,,

Waste Disposal $ 1.64 1555 SF $ 2,543.98
;- ..,. ,.,. ., .. . ..

Subtotal’ :,’;, .,, :“, -,; ,’ ,,’ $$ ‘ ~~53,25 ‘, : ,: “ ,’: ‘ ‘.,Dembbliiiation-W~S 33.21 “ ~“ .--, ‘“ .- : ,“’ “’ .’
Remove Equipment from Radiological 1 Mechanic&1 “HP
Areas 0,75 $72.33 1 LS $ 54.25 Tech,

I I I I I i I I I I I

Total Cost For The Demonstration I $ 7,538.971 i

NOTES
1, TC = UC X TQ (where TC = total cost, UC = unit cost, and TQ = total quanlty), LS = Lump Sum
2, Labor Rates are $42.33/hr for Mechanic, $30.00/hr for Health Protection (HP) Technician, Spray Equipment cost are $2.50/Hr.
3, Cost of shipping equipment Is included in the Equipment Capital Cost.
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Table C-2. Kelly Steam/Vacuum Cleaner Data Obtained from Report #1780

Unit Cost (UC) Total Unit of Total Cost Crew Comments

Labor Equipment
‘ Quantity Measure (TC)

Work Breakdown Structure (WBS)
Other Total Unit

cost
(TQ)

Hrs Rate Hrs I Rate
,., ,. ..::.,, ,. , , ).” \,,, . . . .-, -

subtotal “ ~ “’”. ‘ . ““ ‘“x ‘. ;,:..”., ,;-, ,;
.:, :“. ;-.<.:, ‘.Mobilization:, (WBSt~3.01:),,.” ~..: ,; .. :: , ~ . ““.. .“. ‘“. ‘ ‘ ‘- ~~~“-. ““ “ .-: .’ ~~:’ ‘ “’”” ‘ “ $ “ ‘fl@@J~5 ~“~: “’-” ‘“ “,..j-l,,,!

2 Mechanics, 1

Unload, Move Equip. into CA, Setup, Forklift, 1 HP Tech.

Check and Test E uipment 20 $92.16 1 $6.55 $ 1,849.75 1 Each $ 1,849.75 (1/4 time)
... . ,. ,,, ., .,.. ... ,: .,. .. .. .,” ., ... ,.,.-.,- .,.

De.co.ntarninati:tinq$i@S~rndfitlin9,’.’ ;’;:: ““:<:-::“,:, : .’ ‘ “ . . >; .,, “subtotal ‘ “ “ “ -, ~~~~~~,
::$ ‘ 2245;;4;: :..’, ,:’’ .:,’”., ~~ ; ‘:” ,: ,’’>:”

,.,’ . :, .,,,”,.,:.,,. >,!,. ,. .,

kctiVity:(WBS33T.17 , , “~.. ‘., ; . ,’,.,, ,. ,,.. I
3 Mechanic, 1 HP

Steam/Vacuum Cleaning 0.0074 $134.49 0.0074 $6.46 $ 1.04 1555 SF $ 1,621.91 Tech (1/4 time)
“Other Cost” are
PPE’s, 3 sets per

Don/Removal of Personnel Protective 3 Mechanic, 1 HP worker and 4 workers

Equipment, (PPE) 1.6 $134.49 $193.56 2 Day $ 623.93 Tech required
,. ,,. $ ., 7,. - .,

Waste: Disposal ~W’BS33i:i:dE ‘.,, ‘ ‘“ ‘~ ~’- “’”. “ ‘ .’$$$$ subtotal “’.”” i “$ I 9982’$6 “ ““’ ‘“ ““”’ : “ - “’” “ ‘“
,,,,.. ‘, -,~...,,.”.,., :.. , ,,.

Waste Disposal 1$ 0.631$ 0.63 I 1555 SF $ 982.76
. . ., .,.,. .<

Wast&Sarnple;Analjsis4WB$’ ~ ~, ;’ ;’”, , :“,; ; ,“’ ‘,’; , )“,”.’”’.’” ,’ .,’’:’.’,’” ., ‘ ~~; ‘:.. .?’” :.’:. ,
,. ... . . ..., ...

J,, ,,-
.,

$~l!:~’fjrl.)” :“,: .:, ‘,,: ‘ :;;, ,, ; .:’’’’” f ‘“ ‘:’ ~ ., : ~~~ , “ “ ~ subtotal ‘, ‘,’’:” 1.,, ; ‘;, ‘ : : ‘: ,;”,<’~’ ,, , ,’::<:; ,, ;,,:,
‘; “;”’

.... . . ,., , . . .,,, ,,:, , ,,,’ ,
‘..

Waste Sample Analysis I $1,000.00 I $ 1,000.001 1 Each $ 1,000.00

Dernobili’z&i,on (WBS’331.21) “ ::’ “.. “ ‘ ~~, ‘. “’ ‘~UbtOfai’-
., ,,

., ~‘$ ~‘5,503.68 “’” * ‘ $: ~~~ ““.
The Kelly Report
states that 96 work
hours are required, It
is assumed that this is

Remove Equipment from 2 Mechanics, 1 HP 96 Manhours of work

Radiological Area 48 $114.66 1 Each $ 5,503.68 Tech. plus HP Tech.

Total Cost For The Demonstration I $11,582.03

1.
2.
3.
4.

‘JOTES
TC = UC X TQ (where TC = total cost, UC = unit cost, and TQ = total quantity), LS = Lump Sum, Labor rates are weighted average rate of the crew composition.
Labor Rates are $42.33/hr for Mechanic, $30,00/hr for Health Protection (HP) Technician
Equipmant is site owned and located. No mobilization/demobilization shipping cost incurred.
Unit Cost for ‘Steam/Vacuum Cleaning” and “Equipment Cleanup” items are taken from the Steam Vacuum Cleaning Report, OST Ref. # 1780.
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‘r
CFR
cm2
D&D
DF
DOE
dpm
ft/ft?
gal
h
HEPA
HEU
ID
in.
LSDDP
MDA
OSHA
OST
PPE
RH
SRS
USACE
WSRC

APPENDIX D
ACRONYMS AND ABBREVIATIONS

Alpha
Beta

Gamma
Codeof Federal Regulations
Square centimeters
Deactivation and Decommissioning
Decontamination factor ‘
Department of Energy
Disintegrations per minute
FeetJSquare feet
Gallon
Hour
High efficiency particulate air
Highly enriched uranium
Internal diameter
Inch
Large Scale Demonstration and Deployment Project
Minimum detectable activity
Occupational Safety and Health Administration
Office of Science and Technology
Personal protective equipment
Relative humidity
Savannah River Site
United States Army Corps of Engineers
Westinghouse Savannah River Company
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