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This paper describes the unique challenges encoun te red  and subsequent resolutions to 
accomplish the deactivation and decontamination of aplutonium ash contaminated 
building. The 232-2 Contaminated Waate Recovery Process Facility at the Plutotlium 
Finish& Plant was wed to remverplutonium from process wasta such as rags, glovm, 
containmi and other items by incinerating the items and dissolving the resulting ash. The 
incineration p r o c ~ ~ s  resulted in a liprht-weight plutorziUm ash residue that was highly 
mobile in air. This light-weight ash coated the incitleratot.’s process equipment, which 
included gloveboxes, blowers, filters, furnaces, ducts, and filter boxes. Significant 
aiirborne contamhation (over 1 million derived air cmcentdm hours [DAC]) was 
found in the scrubber cell of the facaity. Over 1300 grams of plutonium held up in the 
p m s  equipment and attached to the walls had to be removed, packaged and disposed. 
This ash had to be temoyed before demolition of the b d d h g  could take place. 

Removhg the process equipment required containment t d n g  for the equipment in the 
pmccss m, and the use of frmh air suits for entries by personnel into the highly 
contaminated scrubber cell. The highly mobile plutonium ash complicated all tasks for 
moving and packaging. Even the d k s t  hole in the oontaiment would result in the 
contamination of the whole process m m .  

Many of the areas in the incineratar building could not be readily accessed or fully 
characterized prim to the efbrt to remove process equipment. Often as equipment was 
opened, or filters were removed, large piles of the highly mobile ash would be exposed. 
Given these conditions, processes were developed to monitor for and control risks as they 
emerged and develqxd in the equipment m o d  process. 

The Contaminated Wade Rmovery Process Facility (232-2) began operations on January 
8,1962, and operated for approximately 11 years. Its miasion was to recover residual 
plutonium through incineration d o r  leaching contaminated scrap material. Equipment 
failure, as well ns spills, resulted in the release of radionuclide and othw contamination to 
the building, along with smalz amounts to e x t d  soils. Based on the potential threat 
posed by the residual plutonium, the U.S. Department of Energy, Richland Operations 
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Office @OE-RL) issued an Action Memoraudum under #he Consprekmive 
Environmental A m p s e ,  Compensation, and Liabiliiy Act of 1980 to demolish the 232-2 
bility, 

The Comprehensive Envimnnrmtal Response, Cblttpemation, and Liability Act of 1980 
Action Memorandum for the 232-2 Waste Remveiy Proms Facility (M-AMCP4486) 
required the DOE to remove contaminated eqipmmt and demolish the buiIding to a 
slab-on-grade conditim. Debris was to be disposed primarily to he Haufc~rd Site's 
Environmmtal Restoration Disposal Facility (ERDF). Tbe building slab was to be 
characterized and sealed as needed to prevent exposum to any residual contamination. 
The scope of the Action Memmdum included isolating the underground ductwork 
between 232-2 and the 291-2 (ventilation stack) buildings. 

The work performed to address the goals of the Action Memorandum is dwumented in 
the Daily Reports prepared by the Deactivation and Demolition Superhtmdent and 
Demolition Leads. As stipulated in the Action Memorandum, process equipment was 
removed from the facility and packaged for disposal. After th~ asbestoos was removed, 
the interior surfaces were painted to fix loose cmtammb on, floor pmetralions wem 
grouted and sealed, and the building wm demolished. The underground ductwork 
between 232-2 and 291-2 ww grouted. Building debris was packaged smd mt to the 
ERDF fbr dispowl, or if the material were transuranic, packaged and stored for later 
disposal to the Waste IsolatiOn Pilot Plant located in New Mexico. One glovebox was 
packaged fbr further size reduction at another l d o n  prior to disposal. The building 
slab w8s sealed to fix midual contamination and covered with gravel to protect the 
building slab from wind d weather erosion. The 232-2Building Find Slab-on-Gmde 
Characterization Rep& (M23OM16-O 10) documents the radiologicd and hazardous 
consti tud at this facility before and a b  demolition 

. .  

The 232-2 Contaminated Waste Recovery Process Facility (232-2) at the Plutonium 
Finishhg Plant (PFP) was used to mover residd plutoniUtn through incherating andlor 
leachmg contmimted scrap material (Figure I). The operational history of the hcility 
indicates that equipment fahe, as welt as spills, multed in'releasing radionuclide and 

approximately 20 years, and the US. Department of Energy (DOE) detmnbd there was 
m ongoing need for the building. Based on the potential threat posed by the raidual 
plutotlium in this facility, the DOE, Richland Operatims Office, perfbrmed an 
Engineering Emh&dht Atta&shfor the &mow1 of the Contamkoated Wmte 

determined that it was appropiate to m o v e  Buildkg 232-2 to dah-grade, This 
decision W I L ~  documenied in November 2004 through the c o 7 n p m h h  E n ~ m e n t d  
Raprue, Cor~pmutioa, end Liabiliw Act (CERCLA) Nan-Time C~Wcal Removal 
Action Memorandm for Removal of fhs 232-2 Wuste R a w w y  Pmcesa Fad1d-y crt the 
Pl#nium Finishing Hand (04-AMCP-0436) [2]. 

. other contamination to the building and external soil. The facility was mused for 

R w  ROCW Fi1~1*1iv Building 232-2 (DOWRL-2003-29) [ 13 (EJYCA) and 

2 



Page 9 of 18 of DA04309058 

WM’07 C m f b m c q  February 25- Mar& 1,2007, Tucson, AZ 

, . .  , . .  . . .  

Figure 1. The 232-2 Curstaminured Wasie R ~ Q W P Y  Facility leached md inciwuted 
plutonium waste to reeycIe the residual plutonium. ?%is view shows the operating layout 

for the building background. 

BACKGROUND 

The 232-2 Contaminated Waste Recovery Process Facility is located at the Plutonium 
Finishing Plant at DOE’s Hanford site. The facility was designed to recover pltrtonium 
from process wastes such as rags, gloves, contain~rs and other items by incinerating the 
items and dissolving the resulting ash. The furnace incineration operations started in 
196 1 and continued h u g &  1973. During that period, multiple disruptions in operations 
resulted in contamtna * ting the process gloveboxes and scrubber cell equipment, as well 89 
releasing plutonium fly ash into the processing mom and ventilation systems. 

3 
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For the next decade, the buildmg was used mainly for waste repackaging opdons.  In 
1984, deactivation work started in the 232-2 process room with the removal of the 
chapper glovebox and the two attached leach hoods. Alm, work to remove packages,that 
contained special nuclear mhrial (SNM) 6om the building was completed over tho next 
decade. 

The plutonium fly ash in the original building ventilation system had migrated past the 
p m s  high efficiency particulate air @EPA) filters. In 1990, a new ventilation system 
was installed on the 232-2 facility and the ductwork connecting 232-2 to the 291-2 
building (the PFP common ventilation stack) was isolated. The inactive 232-2 exhaust 
system contained up to 19 grams of plutonium and would require stabilization during the 
deactivation of the 232-2 building. The hactive portion of the system that remained after 
the installation of the new stack is located mostly u n d q p m d .  

In 2002, the DOE, the U.S. Enviromnental Protection Agency @PA), and the 
Washington Department of Ecology W O E )  established a time table for the 
deactivation and demolition of the Contaminated Waste Recovery Process facility. The 
Xunford Federal Facility Agreement and Consent Order (HFPGCO) 13 J Interim 
Milestone M-83-40 required the DOE to "Complete Transition and Dismantlement of the 
232-2 Building" by November 30,2006. The DOE, EPA and WDOE also agreed that 
deactivation of the 232-2 facility could start before the action m e m o d m  was issued. 

Completing the 232-2 deactivation startup readiness review began the final ef€ort to 
deactivate, dmmtamhate and demolish the 232-2 facility. The main incinerator 
glovebox, scrubber cell, furnaces and ventilation systems were still in the building along 
with over 1300 gram of plutonium when activities restarkd. A building diagram is 
shown in Figure 2. 

4 
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Figwe 2. 7Ksfigw-e is a cutawq d w a m  of fhe 232- 
2 facility prior to#tial deactivation. 

CERCLA DOCUMENTATION 

On such a fast track project, the timely completion ofthe CERCLA authorization and 
documentation process was critical to the success of the project. The deactivation 
activities were initiated under a regulatory pathway defined in Hopkins et al, 2003 141 
that mured compliance with appmpriate regulations. Subsequently, the remainder of the 
deactivation and decontamination work was accomplished under the CERCLA which 
allowed for an accelerated approach including fiequent interfacing with the Ecology 
Project Manager f i r  this action, 

AREA OF RESPONSE ACTION 

On November 5,2004, the DOElRL issued a CERCLA Action Memorandum for 
moving the 232-2 Contaminated Waste Recovery Process Facility. Ecology signed the 
document on Novanber 9,2004. The remuval plan implementing the action 
memorandum included stabilization of the internal building contamination and remaining 
equipment, fdlowd by building demolition and removal, and disposal of building rubble 
at ERDF. Thc removal action included the following requirements: 

5 
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rn Ensure all waste generated is managed and packaged to me& the waste acceptance 
criteria for ERDF or the Hanford Site’s Central Waste Complex (CWC) 

Ensure all activities are managed to meet federal and state CZem Air Act criteria 

, Ensure all penetrations of the building slab are sealed and the concrete is coated with 
a fixative to p v e n t  expogm or release h m  residual contamination 

Ensure the removal scape includes a section of ductwork in the 291 -Z Exhaust 
Building basement and characterization of radionuclide contamtn ation in the below- 
grade ductwork connecting the 231-2 smd 291-2 b u i l h B  

Ensure that a r e m 4  Wction work plan and all supporting documentation are 
prepared prim to commencing the removal action. 

The 232-2 building slab itself will be remediated under future CERCLA activities, along 
with the underground ductwork and contamhated proce~~ lines from the buildhg, as well 
85 my adjacent soil cmtamimtion. 

The Removal Action Work P l h  (RA W) for the 232-2 Contaminattd Wmte Recowry 
Facili6y (DOl3’RL-2004-61) [ 5 J (RAW) for the removal action was issued on November 
29,2004, and appmved by Ecology on December 17,2004. The hal end point for the 
demolition of Building 232-2, specified in the Pltltmium Finhhitrg PZmt PFP) CompZex 
End Point Criteriu (”€7-22401) [6] for the D$D Fmject, was stabilized “slab-on- 
grade.” Milestone M-83-00& Complete PFP Fad* Transition and &kcted 
Dispmition Activities, of the HFFACO documented this d poi$ for facilities pending 
final dispsitiOn at the PFP site. The RAW provides a description of the removal action 
including the following cmpnents: 

Mobilization and Site preparation 
CharaCterizaEion for work hplemen#ation 
Removal or stabilization of work activities 
Building demolition 
F d i t y  hazank 
Structures, systems, and components that protect workers 
Specialized project equipment. 

The RAW a h  inctuded Safety and Health Management and Controls; Environmental 
Management and Controls; Project Management and Or&zatiun; Project Closeout; and 
Appendices that addressed the Sampling Approach, 8ssis of Estimate, and Project 
Schedule. 

The 232-2 Si#@ 8pm”c Healtk a d  &fe& Plan (HW-20848) Irrtlsp) [6] included 
chemid and radiologid hazard idenMcation and wduatjaa, mpkationd roles and 
responsibilities, hazard mitigation and control, monitOring reqUirements and instrummts, 
training and personnel protective equipment (PPE}, and other components that ensured 

6 
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permel  safety during the decontamination and &activation process. A review of the 
Daily Reports from the construction pqiod indicates that these requirements were 
'cwnplied with, as evidenced by wM15 stoppages associated with elevated contamination 
lev&, modificcztionS: t~ PPE to address site neecls, and regular training updates to ensur~ 
personnel were aware of ongoing q m s w  ~ ) n c m s .  

The 232-2 Contaminated Wmte R m v e i y  Prucess Faciliry Wmte Munagement Plan 
("F-20862) (WMP) [e] identified the candidate waste streams anticipated in the course 
of the removal action. The WMP included the approach to be used for waste 
characterization, &signation, minimization, handling, storage, and packaging. The 
document dso included options for waste treatment and disposal. Attachments to the 
WMP included a checklist for waste container storage hspectim and Onsite shipping. 
The WMP was supplemented by the development of the 232-2 Cotltatmimabed Waste 
Recwery Process Fad& DensoWm Plun I"p-20890) [7]. 

DEACTIVATION 

The objective of the deactivation phase of the 232-2 project was to remove enough 
plutonium in process equipment to allow the facility to be disposed of as low level waste 
(LLW) and to be demolished using open-air demolition methods. Air modeling of the 
buildings and the facilities that smund 232-2 identikl that the portions of the facility 
to be demolished could contain only 1 gram of plutonium and comply with contadnation 
area deposition requirements- Had the slLtwlutzding operating hilities not been 50 close, 
the low level waste criteria would have been the limiting factor and more plutonium 
could have been left in the building rubble. Knowing when deactivation WM complete 
and when qxn-air demolition could start was critical for planning and decision making 
during this phase of the project. 

The following list gives the sequence of deactivation: 

Remove the fiunaces and equipment h inside the gloveboxes 
Decontaminate and m o v e  the glovebox= 
Remove the equipment h n  the highly contaminated scrubber cell 
Remove the ventilation system and HEPA filters 
Stabilize the inactive underground duct floor filters 
Decontaminate the facility and fix mmining contamination, and 
Isolate the building fpom all energized systems, 

The removal of the furnaces oonveym, piping and the cyclone air tqmtom from the 
inside of the gloveboxes started in 2004. Because of the size of the &-out ports, 
cmponenta were sized reduced in the glovebox prior to waste packaging. The heavy 
metal equipment also hid the plutonium fly ash h n  the early raon destructive analysis 
W A )  d u c t e d  on the glwebox components. Significant build up of ash in the 
cyclone separator required altering waste packaging methods wnd significantly wdded to 
the cleanout effort, New protocols were used to NDA the remaining accessible 
equipment itl the kility to support planning. 

7 
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A result of the new NDA was that additional regulator controls were necessary in order to 
proceed to demolition with the higher plutonium gram value in the building. This 
resulted in a six month delay while the plant personnel obtained a major stack air permit. 
Shody after the air permit WBS approved, the 232-2 Action Memorandum was issued, so 
later challlenga encountered dwhg deactivation were quickly resolved at the routine 
project manager meetings with the regulators, 

The glovebox wm then decontaminated with the goal of cleaning the glovebox to LLW 
so it could be shipped whole to ERDF which is a CERCLA disppod site. While flat and 
accessible surfaces were decontaminated to LLW, penetrations and hidden d a c m  could 
not be drxontaminated. To rnitlitnize the impact on the project schedule, the transuranic 
glovebox was packad and m t  to the onsite H d o r d  sizereduction facility at T-Plant. 
Figure 3 shows the packaged glovebox. 

Y 
. . ,  . 

., 
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With the glovebox removed, the team could enter the scrubber cell for the first time in 15 
years. Figure 4 shows the team preparing to enter the scrubber cell. The ability to 
characterize the scrubber cell h m  the outside was very limited, so substantial controls 
such a8 tenting, additional filtered ventil&on exhaustas, h h  airline protective clothing, 
and extensive air modtoring were in place prim to the fmt cntry. The opening of the 
scrubber cell door showed that disturbing any surface inside the cell could result in 
signifmnt airborne contatnitlation of over one million derived air concentration hours. 
The cell was sprayed with a fixative prior to the initial entry and then routinely fogged to 
e11surc surfhces werc wetted during future entries. 

Figure 4 - Prior to entering the scrubber cell access tent, ajttal check of PPE B 
conducted and the frash air breadking hose is attacked Monitoring of the airbme 
environment, conducting aggrasive ash @ing pmcarsw und perfturning extensive 

chech on protee6ive equipment resulted in I04 safe entria MQ the highly 
contaminated scrubber cell mum. 

Additionally, the mvimment inside the scrubber cell and attached tent was rnmhored 
every 15 seconds for changes in the levels of airborne contamhation. _. These changes 
were cmmunicated to the wurkm inside the cell to help them know when additional 
contamination controls were necessary. 

The dmtivation team continued to find plutonium fly ash outside the scrubber 
equipment, Additionally, fly ash was d i s c o v d  hidderr hi sections of the filter boxes that 
were past the muglung filters. Further, the floor drain traps in the scrubber cell had 
liquids that n d e d  to be pumped out and solidified. 

9 
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Core sampling of the cinderblock wdb, paint sampling and sodium iodide gamma 
surveys of the walls w m  used to determine when the scrubber cell was clean enough for 
open-air demolition, In all, the team completed 104 mtria into the high-hazard scrubber 
cell to m o v e  all the air hading equipment and decontaminate the room to LLW. 

With thc campletion of the scrubber cell decontmina!hn, workers could proceed with 
the removal of the process ventilation system .. The active p m s  ventilation system 
wnskted of a highly con tErminated process exhaust slystem that had its own HEPA filter 
box. Additiodly there was a room-based ventilation system that pulled air tbrough 
filters located in the pro- mom floar and diwharged through the W building HEPA 
filters. Tenting and glove bags were required to m o v e  and size reduce the procasa 
portion of the ventilation system. The room exhaust floor filter could be removed on just 
mer Inask protection. 

Open-air modeling had d e t d e d  that all the HEPA filter media had to be removed 
during the deactivation uffart, though ducts that were LLW could remain if internally 
k e d .  The decontaminatiwn effort in the scrubber cell had removed more grams of 
plutoxlium than were originally pIaund, so NDA characterization was used extensively to 
determine which ducta could be left in the final filter room and not excwd the 
requirements fbr open air demolition.. 

An mgheered “freeflowing” grout wm p o d  into the inactive portion of the 
underground ventilation systan to structurally and radiologically stabilize that portion of 
duct. The building was then sprayed with fixative to bond the remaining colltamination 
to hard unyielding surfaces to minimize diqmion during demolition. 

Several general building activities that had to be completed during deactivation to prepare 
fbr open air demolition: 

0 Remove asbestos insuIation on piping 
Remove batteries, hydraulic oils, capacitom, mercury lights and light ballasts 

0 Drain refkigerant and chemicals fbm piping 
Isolate the building fire detection and suppmsion systems 
Isolate electxically energized systems such as power, communications systems, 

a Isolate support systems includhg vacuum for radiation rnmiton and water 
C T i t i C d h y  SyBtm 

The deactivation of fhe 232-2 hility was completed m June 1,2006. At that poht the 
facility was t rans fd  to a demolition team that had been planning and training for the 
very different task of demolishing the building with hrga equipment. This approach 
allowed the twQ teams to s p e c i b  and properly prepare for the very divergent work 
scope while allowing the project to complete the demolition of the building nine weeks 
ahead of the HFFACO milestone. 

10 
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CONCLUSIONS 

The success of the 232-2 facility decontamination and deactivation project was based on 
many factors. The cw&tmmt of dl the parties; DOE-RL, WIXlE and EPA, to see the 
job completed was most important. The swift response of the regulators under CERCLA 
and the irmovations of a Documented Safety Analysis @SA) that covered the full Life 
cycle of the project are examples of an effort where all the stakeholders are committed to 
a mmmon goal. 

Other factors in the project’s success include: 

e 

t 

The umtinwus use of NDA to  upp port planning and decisions in the field 

Team members, that would be dohg the work in the building, leading the planning 
for each task on the project (this lead to field innovations and a true commitment of 
the team) 

The flexibility of the team and the regulators to respond to the continually changing 
conditions in the field as plutonium contamination was located itl unexpected places 

The use of sophisticated air modeling and demolition planning to establish a clear 
transition point between deactivation and demolition 

The continual use of innovation with examples such as the cmtinuous monitoring of 
airborne release in the scrubber cell, the use of engin& “fi~flowi&‘ grout for 
the underground ducts, and the innovative feed back approache for controlling 
plutonium in the scrubber cell, and 

The development of a DSA that covered the full life cycle of the project allowing for 
deactivation work to be completed and then for the flexibility to eliminate 
inapplicable oontrols for the demolition phase, 

11 
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