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1.0 INTRODUCTION 

The 100, 200, 300.and 1100 Areas of the Hanford Site were placed on the U. S. Environmental 
Protection Agency's (EPA) National Priorities List (NPL) in November 1989 under the 
Comprehensive Environmental Re!,ponse, Compensation, and Liability Act of 1980 (CERCLA). 
Located in the 200 Area is the deactivated 233-S Plutonium Concentration Facility (233-S 
Facility). The facility has undergone severe degradation due to exposure to extreme weather 
conditions. A rapid freeze and thaw cycle occurred at the Hanford Site during February 1996, 
which caused crackip.g failure of portions of the building roof. This has resulted in significant 
infiltration of ~ater· into the (acility, which provides a pathway for potential release ofradioactive 
material into the environment (ajr arid/or ground): '"The weather caused several existing cracks in 
the concrete portions of the structure _to lengthen, increasing the potential for failed confinement 
of the radioactive material in the building. Differential settlement has also occurred, causing 
portions of the facility to separate from the main building structure and creating a potential for 
release of radioactive material to the environment. An expedited removal action is proposed to 
ensure that a release from 233-S does not occur. 

The U.S. Department of Energy (DOE), Richland Operations Office (RL), in cooperation with 
the U.S. Envirortmental Proteetion Agc1,cy (EPA) and the Washington State Department of 
Ecology (Ecology), has prepared this Engineering Evaluation/Cost Analysis (EE/CA) pursuant to 
CERCLA. Based on the evaluation. RL has determined that hazardous substances' in the 233-S 
Facility may present a potential threat to human health and/or the environment, and that an 
expedited removal action2 is warranted for decommissioning of the fa:etlity . Follov.ing public 
rcvic·w of the EE/CA, The EPA. Eeolog~· and RL will prepare and sign an Action Memorandum 
action memorandum documenting the alternative chosen folio wing public review of the EE/CA. 
For the purposes of this EE/CA. EPA has been designated the lead regulatory agency. The EPA, 
Eeology and RL will prepare and sign an Action Memorandum action memorandum 
documenting the alternative chosen following public review of the EE/CA. The EE/CA was 
prepared in accordance with the requirements of CERCLA and 40 Code of Federal Regulations 
(CFR) 300.415 and is intended to aid in selecting a preferred removal action alternative. 

The EE/CA •was prepared in aeeorda:nee with the requirements of CERCLA and 40 C<Jrie &j 
Fede, ttl Re-gtttttti<J,rs (CFR) 300.415 and is intended to aid in selecting a preferred remo•val action 
alterna:ti vie. Diseo~·ery of unanticipated ha:z:ards and eonditions •will be managed in aeeordanee 

1 "Hazardous substances" as used in this document means .those substances defined by Section 
101(14) ofCERCLA. 

2"Remove" or "removal", as defined by Section 101(23) ofCERCLA, refers to the cleanup or 
removal of released hazardous substances from the environment; actions taken in the event of a threat of 
release of hazardous substances; actions to monitor, assess, and evaluate the release ( or threat of release) of 
hazardous substances; the disposal of removed material; or other actions that may be necessary to prevent, 
minimize, or mitigate damage to public health or welfare or to the environment. which may otherwise 
result from a release or threat of release. 
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'vvith the DOE ttn:resolvcd safety qttestion (USQ) proeess, Oeettpational Safety & Health 
Assoeiation (OSHA) gttidelines, ARA.Rs applieable or relevant and appropriate reqttirements 
(A...~r\.R) defined in futttre remo·val aetion design doettments, and the Tri Party Agreement Aetion 
Plarr. 
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2.0 SITE CHARACTERIZATION 

2.1 BACKGROUND AND SITE DESCRIPTION 

The Hanford Site is located in south-central Washington State (Figttre l) Figure 2-1 and was 
selected as the nation's first large-scale nuclear materials production site in January 1943. 
Plutonium was produced by irradiating uranium fuel elements using reactors located in the 100 
Area of the Hanford Site. After the fuel was irradiated, it was taken to separations plants located 
in the 200 Area, where the cladding was removed from the fuel elements and plutonium was 
extracted. The Reduction-Oxidation (REDOX) i,lttnt-Plant was brought on line in January 1952. 
The REDOX Plant was the world's first nuclear solvent extraction plant using the reduction
oxidation process and operated through July 1967. The 233-S Facility was built in 1955 to 
expand production and further concentrate the plutonium nitrate product solution from the 
REDOX facility. The 233-S Facility is located on the north side of the REDOX Plant 
(approximately 6 m (20 ft] away) in the 200 West Area of the Hanford Site as shown in Figures 
2-1 and 2-2. 1 Mcl 2. 

Public access to the Hanford Site beyond the Wye Barricade, including the 200 Area, is currently 
restricted. Current land use in the 200 Area consists of DOE waste management activities and 
cleanup activities. Future land use of the 200 Area has not been determined; however, the draft 
document Hanford Remedial Action Environmental Impact Statement (61 FR 47552) proposes 
that the 200 Area be designated for industrial use. 

The plant community within the perimeter of the 200 Area is characterized primarily as 
sagebrush/cheatgrass or Sandberg's bluegrass communities. These plant communities contain 
numerous plant and animal species adapted to the semiarid environments. No plants or animals 
on the federal or state list of endangered and threatened wildlife and plants are found in the 
vicinity of the 233-S Facility. Further information on ecological resources in the 200 Area and 
threatened, endangered. and candidate species at the Hanford Site is available in Cushing (1995). 
There are no perennial or ephemeral streams in the 200 Area and there are no regulated wetlands 
within the 200 West Area. 

Although the Hanford Site contains numerous well-preserved archaeological sites representing 
both the prehistoric and historical periods, there are no identified archaeological sites or artifacts 
in the vicinity of the 233-S Facility (Chatters and Cadoret 1990). The closest identified site is the 
White Bluffs Road, which crosses diagonally (southwest to northeast) through the northern 
portion of the 200 West Area. The road, formerly an Indian trail, has been in use since antiquity, 
and played a role in early immigration. development, and agriculture. 

The State of Washington Historic Preservation Office (SHPO) has reeently determined that the 
233-S Facility has potential historical significance. 

2-1 
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Figure 2-1. Hanford Site Map. 
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Figure 2-2. Location of the 233-S Building. 
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The SHPO statesd that although the 233-S Facility is not considered to be individually eligible 
for listing on the National Register of Historic Places, "233-S does appear to merit consideration 
as a contributing element to a potential historic district centered on the adjacent REDOX facility 
as both plants were closely connected not only in location but also in operation" (Griffith 1994). 
A memorandum of agreement (MOA) is in place between the SHPO, DOE, and the Advisory 
Council on Historic Preservation. The MOA identifies the requirements to document the history 

· of the facility in accordance with guidance provided by the Historical Architectural Building 
Survey requirements. Since the 233-S Facility is considered potentially historically significant by 
the SHPO, the required documentation (Historic American Engineering Record WA-129-A) was 
prepared and submitted to the National Park Service. Upon receipt of the documentation 
package, the National Park Service archived the package in the Library of Congress, thus 
allowing the dismantlement of the 233-S foeility Facility to proceed, if such an alternative is 
selected. 

2.2 FACILITY DESCRIPTION 

The 233-S Plutonium Concentration Facility is composed of the original 233-S process building, 
additions/modifications thereto, the 233-SA exhaust filter building and interconnecting piping, 
trenches, and ducting. The 233-S Building was modified by expansion in 1958. This expansion 
included the addition of maintenance platforms in the process cell viewing room with an exterior 
stairwell and airlocks for entry, an additional plutonium removal (PR) can room, and a spare 
exhauster. Modifications in 1962 included the installation of an anion exchange purification 
process in the process hood, the conversion of one plutonium concentrator for neptunium use and 
other vessel modifications, and numerous piping modifications. The 233-SA exhaust filter 
building was added in 1964 after a process upset which resulted in a fire (see Section 2.2.2). 

2.2.1 Facility Components 

2.2.1.1 233-S Process Building. The 233-S Process Building is a reinforced concrete structure 
11.3 m (37 ft) by 25.7 m (86 ft) with 20.3 em (8 in 20.3-cm (8-in.) thick walls and 15.2 em (6 in 
15.2-cm (6-in.) thick floors and ceiling. The newer portions of the process building are 
constructed of metal and structural steel (Section 2.2.1.11 ). The building includes the main 
contaminated areas, primarily where process-related activities formerly took place, and 
nonprocess areas where contamination is expected to be significantly less. The main 
contaminated areas consist of the process hood, pipe trench, stairwell and two airlocks, viewing 
room, and PR can load-out room. The nonprocess areas consist of two can storage rooms, a pipe 
gallery, control room, the equipment room, special work permit (SWP) change room. lavatory, an 
abandoned filter box, and three air locks, as seen in the floor plan presented in Figure 3--: 2-3. 
Each of the five airlocks are approximately .;mr9 m2 and were added on to the facility after 
operations identified further need for contamination control. The southwest airlock is made of 
concrete block while the other four are metal additions. 

2-4 
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Figure 2-3. Floor Plan of the 233-S Process Building. 
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2.2.1.2 233-S Process Cell. The process cell is a four-story high bay with 30.5-cm (12-in.) thick 
concrete walls that is divided into two zones. The two zones contained within the process cell, 
the process hood and the viewing room, are separated with a partition of transparent panels and 
structural steel. The transparent panels have previously been covered with an opaque paint for 
contamination control purposes. 

2.2.1.3 Process Hood. The process hood is 9.7 m (32 ft) high and contains a process system 
array with criticality-safe process vessels up to 7 m (23 ft) tall and 17.8 cm (7 in) inside diameter. 
Plutonium nitrate solution was pumped from the REDOX E-3 Feed Tank to the 233-S L-12 Feed 
Tank. The solution was concentrated by boiling and/or ion exchange treatment and loaded into 
PR cans in the load-out hood prior to shipment for final work at the 231-Z Plutonium Isolation 
Building or the 234-52 Plutonium Finishing Plant. An isometric illustration of the process 
system is presented in Figure 4:-2-4. · 

2.2.1.4 Viewing Room. The viewing room provides access to each of the three upper levels of 
the process cell via three open grating open-grating walkways along the east and south sides of 
the process hood enclosure. The origi:1al access ladder remains in the southwest comer. The 
walkways are located ~such-to tha.t they divide the height of the viewing room into 
approximately equal segments of 2.4 m (8 ft). At the north end of the viewing room, the wall at 
the upper level of the hood supports electric and process instrumentation equipment. 

2.2.1.5 PR Can Load Out. The PR can load out and decontamination room is located on the 
north side of the proc.ess hood. The looel ottt load-out hood is located on the south side, or 
common wall with the process hood, and is a confinement type work station that was used for 
loading PR cans with concentrated plutonium nitrate solution, neptunium solutions, and 
unloading recycle (RC) cans for rework in 233-S or 202-S. Decontamination of the PR and RC 
cans was also performed in the load-out hood. The stairwell and southeast airlocks associated 
with this area became contaminated during process hood operations. 

2.2.1.6 Process Pipe Trench. The pipe trench is a 7-m, 15.2-cm (23-ft, 6-in.) long concrete 
·subgrade structure running between the REDOX Building and the southeast comer of the 233-S 
Building. The pipe trench is divided into two parallel sections to separate radiological solution 
transfer lines and nonradiological piping. The concrete cover blocks have metal plates 
concealing recessed lifting bails. A neptunium pipe trench with metal covers was added in the 
1962 upgrade and is located adjacent to the pipe trench. The pipe trench structure and all 
contained piping are within the scope of this EE/CA. 

2.2.1.7 Nonprocess Areas. The can storage rooms allowed 68 PR and RC cans to be stored 
while awaiting shipment or recycle back into the system. These rooms are on the north side of 
the load ottt load-out room. The equipment room contains the necessary equipment, ducting and 
wiring required to provide and control make-up air to the building. Much of the ducting is 
insulated with asbestos materials. Airborne contamination may have deposited on equipment 
surfaces during upset operation conditions. 

2-6 
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Figure 2-4. Isometric Illustration of the Process System. 
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2.2.1.8 Non Process Nonprocess Pipe Gallery and Control Room. The pipe gallery contains 
nonprocess support lines from the REDOX Building that enter the area through the viewing 
room. Equipment in the room includes instrument lines, steam lines, a chemical makeup tank 
and a variety of control panels. The control panels are separated from the process area by plastic 
panels which create an isolated control room. The interior of the non-process lines is not 
expected to be radiologically contaminated. 

2.2.1.9 Abandoned Filter Box. The abandoned filter box is a reinforced concrete structure 
located below grade, benveen the REDOX Building and the 233-S Building. The filter box is 
approximately 1.8 m (6 ft) wide by 1.8 m (6 ft) deep by 3.65 m (12 ft) long with 15.2 cm (6 in) 
thick walls and was used as a backup system during the time of the 1963 fire. The primary 
system was the original filtration system for the facility. A temporary filtration unit was installed 
to allow the existing chemical warfare service (CWS) filters to be replaced. With the tie-in of 
the 233-SA Building, the unneeded ductwork and aboveground filters were removed, and the 
filter box was abandoned. It is unknown if the CWS filters were abandoned in place. 

2.2.1.10 233-SA Exhaust Filter Building. The 233-SA Exhaust Filter Building was 
constructed following the 1963 fire to handle the exhaust ventilation for the 233-S Plutonium 
Concentration Facility. The 233-SA Filter Building is a one-story, 4.9 m (16 ft) by 7.3 m (24 ft) 
reinforced concrete structure with 15.2 cm (6 in.) walls. The filter building is located on a 
7.3 m (24 ft) square, 20.3-cm (8-in.) thick reinforced concrete pad at the northeast comer of the 
233-S Process Building. The filter building contains two parallel filter banks. Each bank has a 
prefilter and a series of double high-efficiency particulate air (HEP A) filters with its own exhaust 
fan. 7.6-m (25-ft) high metal stack. and sampling equipment. The fans and stacks are located to 
the north of the building and are designated 296-S-7 East and 296-S-7 West. 

2.2.1.11 233-S and 233-SA Facility Roofs. The roofs of the original 233-S Process Building 
and the 233-SA Filter Building are 15.2-cm (6-in.) thick concrete covering those building 
sections constructed with concrete walls. The newer sections of the 233-S Process Building 
constructed with metal walls affixed to structural steel frames are roofed with metal plate. The 
roofs include the base structural materials (metal or concrete) with a layer of insulation covered 
with tarred gravel. The roofs support the exhaust ventilation ducting and various arrays of 
electrical conduct and facility system pipes. Various locations on the roofs that have become 
radioactively contaminated from past upset conditions have been coated with foam and sealants 
to contain contaminants. The facility roofs have currently been declared sufficiently sound to 
support minor on-roof repair operations to temporarily seal cracks and prevent further in-facility 
water leakage. 

2.2.2 Facility Condition 

A chemical fire in 1963 severely damaged the anion exchange concentrator in the process hood, 
and the anion exchange purification process was abandoned without equipment removal. 
Following an intensive 6-week cleanup of the facility surroundings and roof, the residual 
contamination was fixed with paint and the 233-S Facility was restarted and operated until 
deactivation in 1967. This deactivation process included flushing the process system with nitric 
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acid (with rinsatc rinse solution sent back to REDOX), decontamination of contaminated 
surfaces, and the application of fixatives . This building has been addressed by DO E's Surplus 
Facility Management Program since 1967 as a retired facility. 

Decontamination and demolition of 233-S was selected in 1978 as a demonstration project. 
A major effort began to decontaminate and decommission this facility , but stopped in 1981 due 
to lack of funding. This activity accomplished initial characterization and housekeeping of the 
facility and removed the contents and equipment in the load-out hood. The contamination within 
the load-out hood was stabilized and plexiglass panels equipped with HEP A filters were installed 
to cover the openings. Subsequently, the interior of the load-out hood was recontaminated by 
migration through the previously sealed wall penetrations from the adjoining process hood. The 
hood contains a sump that is current!)· covered with a dry cracked substance. 

Stabilization activities on interior and exterior areas of the facility were completed in 1987. This 
work sealed both the 202-S REDOX column laydown trench and the pipe trench between the 
233-S Facility and REDOX. The activities also fixed contamination around these trenches and 
the north wall of REDOX with an asphalt emulsion, and accomplished decontamination and 
fixative application inside the 233-S building Facility. 

In 1990, radiological and chemical characterization surveys were accomplished and reported in 
Radiological Characterization of the 233-S Facility (WHC 1990a) and 233-S Facility Potential 
Chemical Hazards (WHC 1990b ). Other work accomplished in 1990 included the application of 
fixatives on the deteriorating roof to fix contamination that was resurfacing from the 1963 fire. 

The facility water and nonprocess steam lines have been disconnected, the floor drains have been 
filled with grout, and the electrical utilities have been deactivated. Temporary construction 
power has been installed to maintain fire alarms, ventilation fans , lighting, and temporary 
heating. One non-valved 1.9 cm (0.75 in.) water line is still active inside the SWP change room 
of the 233-S Building. 

The structural integrity of the facility is degrading due to severe weather, water infiltration, and 
the lack of facility heat. The roof loading capacity has been downgraded. In addition, visual 
inspected inspection shows the stairwell slab to be settling, allowing the steel-enclosed stairwell 
to pull away fur-from the viewing room. 

2.3 SOURCE, NATURE, AND EXTENT OF CONTAMINATION 

The 233-S Facility is contaminated with hazardous substances used in or generated by plutonium 
concentration operations. Most of the hazardous substances are radioactive materials that 
contaminated the interior of the 233-S Facility. Fissile material inventories are also known to 
exist. The major inventory of fissile material is lecatcd contained within itt the vessels of the 
process hood, but some fissile contamination is found throughout most of the facility . Current 
radiation survey data indicate that fixed contamination exists in all rooms and on the roof.-tmd 
k,e,ge- Smearable plutonium (alpha) and minor mixed fission products (beta/gamma) 
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contamination exists in the process hood, viewing room, PR can load-out room, stairwell, 
stairwell airlocks, and pipe gallery. 

Radiological samples taken to support emission estimates (DOE-RL 1994) and nondestructive 
assay (NDA) was performed to quantify the more significant fissile inventories in the process 
hood (SEG 1995). A criticality evaluation was performed to assess the potential of a criticality 
accident due to the fissile inventories and the proposed removal actions (BHI 1996a). 

An overall assessmefi't of potential racliologieal ancl other ha:z:arcls of the proposecl removal 
aetions httS been ttSsessecl ancl cloettmentecl in a final report (BI H 1996b). This evalttation, 
eonclttetecl by t-he Los Alamos Teehnieal Assoeiates, lne. ( LATA) clemonstrated that 
indi·tidttally, eaeh of the proeess vessels is sttberitieal. Beehtel IIMferd, lne. (BHI) ealettlations 
eofifirm this finding ttS3ttming bot-h optimttm moderation of the fissile material ·with:i:n the vessels 
and full water refleeti:on eonditions. 

The LATA eritieality e·valttation also demonstrated that the ttrra,· of proecss vessels is sttberitieal. 
Again, this was eonfirmed by Bl II calettlations ttsing eonservative assttmptions that t-hc fissile 
material within the ·vessels is Ol"timttmly moderated and t-hat the array is refleeted on all sides by 
eonercte. 

Finally, BI H calcttlations analy:z:ed sc'f•eral off normal and aecidcnt conditions, inclttding a rector 
of t·w•o (2) mcttSttrement error fur the fissile material in the vessel with the largest in·~•efl'tory and 
the release of t-hc eontefl'ts of all the vessels dttring removal. For all ettSes analy:z:ed, sttf:fieiefl't 
critieality safety margins were maintainecl. 

An overall assessment of l"Otential radiologieal and other hM:ards of the prol"osed remo ,al 
aetiom httS been ttSsessed and doemnented in a final rel"ort (BIil 1996b).This evaluation, 
conducted by the Los Alamos Technical Associates, Inc. ( LA TA) demonstrated that 
individually, each of the process vessels is subcritical. Bechtel Hanford, Inc. (BHI) calculations 
confirm this finding assuming both optimum moderation of the fissile material within the vessels 
and full water reflection conditions. The LAT A critical.ity evaluation also demonstrated that the 
array of process vessels is subcritical. Again, this was confirmed by BHI calculations using 
conservative assumptions that the fissile material within the vessels is optimumly moderated and 
that the array is reflected on all sides by concrete. Finally, BHI calculations analyzed several off
normal and accident conditions, including a factor of two (2) measurement error for the fissile 
material in the vessel with the largest inventory and the release of the contents of all the vessels 
during removal. For all cases analyzed, sufficient criticality safety margins were maintained. 

Radiological surveys have been performed to determine the isotopic composition and distribution 
of radiological contamination. Isotopic analyses from samples taken during the .surveys have 
identified the radioactive contaminants as 237Np, 238Pu, 239Pu, 240Pu, 241 Pu. 242Pu, 24 1Am and their 
daughter products. Radiological surveys were performed in 1990 and 1994 to document the 
nature and extent of this contamination (WHC 1990a; SEG 1995). The 1990 report estimated 
that approximately 1,500 g (±20%) of plutonium are present in and around the building, and of 
that, abottt 230 g mny be smearable (loose). 
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In erder To better estimate the radionuclide inventory within the process hood, additional surveys 
were conducted in 1994 (SEO 1995). Isotopic analyses were performed on samples taken from 
materials originating inside the-process lines. and en 3mear3 frem in Md arettnd the preee33 
heed. The latter, more exten3i~·e focused survey (non-destructive assay) confirmed that the 
233-S Bttilding process hood contains approximately-l-;-53B1610 g ofpltttenittmresidual 
plutonium product, nearly all of it believed to be solidified in piping and vessels. Table 2-1 
summarizes the isotopic composition and source term for both smearable and solidified 
contaminants, based on information obtained during these surveys. 

Only 0.312 g exi3t3, ·within the preee33 heed. a3 general 3ttrfaee eentttmina:tien that i3 3mettra:ble 
(Table l; DOE RL 1994). The quantit)' ef 3mettrable eentaminatien ha3 reeently been inerea:3ed 
by a foeter ef ten te 3 .12 g. Thi3 revi3ien i3 due te newly ebta:ined da:ta: (after the prepa:ra:tien ef 
DOE RL 1994), bttt the impaet te petential effaite de3e3 dee3 net trigger the need for mere 
exten3ive medeling er preteetim, ef the publie. 

Due to the process hood contamination history, the surface contamination that is currently 
assumed to be removable, if disturbed, is less than 4 g. Air samples indicated no activity during 
a three week test of the 9,000 cfm airflow from the hood and based on these results, the exhaust 
stack was downgraded to a minor stack. The solidified source term in Table 2-1 of 
approximately 1610 g is based on the latest neutron assay ef pltttenium with current half-life 
corrections, and includes the contribution of neptunium and americium from sample analyses. 

Table h 2-1. Isotopic Composition of the Contamination in the 233-S 
Faeilih· Process Hood. 

Isotopic 
Source term for smearable material 

Source term for solidified 
composition of material 

Radionuclide radioactive 
material (Ci/g) of Ci g Ci g 

mixed isotopes 

m Np 2.74 E-05 8.57 E 06 1.22 E 02 4.19 E 02 5.94 E I0I 
7.80 E-05 l.l 1 E-01 4.45 E-02 6.31 E+0l - - -

2Jspu 7.63 E-03 2.38 E 03 1.38 E 04 ++-1 6-!l-9 
2. 11 E-02 1.23 E-03 1.21 E+0I 7.04 E-01 

2J9Pu 5.32 E-02 1.66 E 02 2.70 E 01 &+:4 +:-3-3-1.3 9 
1.51 E-01 2.44 E+00 8.64 E+0l E+03 

240Pu 1.81 E-02 5.64 E 03 2.50 E 02 2.77 E I 02 1.23 E 1 01 
5.09 E-02 2.24 E-01 2.91 E+ol 1.28 E+02 - - -

24 1Pu 3.64 E-01 I.IIE0I 1.10 E 03 ~ 5-:-36 
9.40 E-0 I 9.08 E~03 5.37 E+02 5.19 E+00 -

242 Pu 1.32 E-05 4.14 E 06 1.08 E 03 ~ ~ 

3.73 E-05 9.48 E-03 E-02 5.42 E+00 -
241Am 2.44 E-02 7.62 E 03 2.22 E 03 3-:-73- +.+ 

9.96 E-02 2.91 E-02 5.69 E+0l 1.67 E+0l 

Total NIA 8-:-1-461.3 {B-1-2-2.8 44+.3-72 l.l ~1610 -
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All identified quantities of concentrated hazardous chemicals have been removed from the 233-S 
Facility, although there may be some residual liquid in the process lines. Chemicals such as 
acetylene tetrabromide, hexone, nitric acid, sodium nitrate, and various coatings and caulking 
compounds are known to have been used in the 233-S Facility while the facility was operating; 
however, since deactivation, these substances have not been identified found to exist in the 
building in more than very minor quantities. The building is expected to contain one or more of 
the hazardous materials that are present in most buildings at the Hanford Site. These materials 
include pol,•ehlorinB:ted biphenyl (PCB) light ballast and non PCB light ballttSt, lead paint, lead 
fer shielding, mereury switehes, fluorescent light bulbs, mercury or sodium vapor lights, and 
used oils from motors and pumps.the following: 

• Polychlorinated biphenyl (PCB) light ballast and non-PCB light ballast 
• Lead paint 
• Lead for shielding 
• Mercury switches 
• Fluorescent light bulbs 
• Mercury or sodium vapor lights 
• Used oil from motors and pumps. 

The hazards associated with these materials are minor because they are contained within 
enclosed equipment with minimal likelihood for release. 

There are asbestos-containing materials in the roof and walls of the building and on piping and 
ducts. Generally, these asbestos-containing materials are in a nonfriable form. Minor isolated 
areas of friable material are within airborne radiation areas. 

A summary of the anticipated extent and nature of this contamination is provided in Table 2-2 
and a detailed evaluation of hazards is provided in the safety analysis report (BHI 1996b ). For 
the purpose of hazard evaluation, the 233-S facility has been grouped into six areas based on a 
graduated state of radiological hazard. 
A more detailed e·1aluB:tion of hll:ffll'ds is provided in the safety analysis rel"ort (BI II 1996b). For 
the pttt"pose of htmtrd e·1aluB:tion. the 233 S facility has been groul"ed in-to six areas based on the 
radiological htmtrds. Area 1 represents the highest radiological hazard, and Area 6 presents the 
least hazard. The hazard evaluation is based on historical documents such as the Westinghouse 
Hanford Company (\VHC) radiological characterization report (WHC 1990a). 
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Table~ 2-2. Nature and Extent of Potential Hazardous Substance Contamination 
in the 233-S Plutonium Concentration Facility. (Page 1 of 2) 

Faeilit,• Area Hazardous Substance 

Process Hood • Radioactive contamination (airborne) 
AREA I -Sttr,e)'3 Highest of two samples indicate around 25 million dpm fixed and 

smearable alpha 
-(~alpha dose rate is approximately 25 rad/hr) 
-<4 .0 g is estimated to be smearable. 

• Plutonium nitrate liquids (potential) 
• Lead paint 
• Lead shield ing (potential) 
• Friable asbestos 

(Process Cell) Viewing Room, • Radioactive contamination (airborne) 
Stairwell, Stairwell Airlocks -Swipes indicate up to 420,000 dpm fi xed and smearable alpha 
AREA2 -Highest transient air sample is 300 DAC 

• Lead paint 
• Friable asbestos 

Pipe Trench • Radioactive contamination (inaccessible surveys not available) 
AREA2 

PR Can L6ttti Ottt Load-Out Room • Radioactive contamination 
AREA3 - S .. if'e3 Samples indicate up to 490,000 dpm fixed and smearable alpha 

-Smearable levels are negligible for dispersion 
• Lead paint 
• Nitric acid and sodium nitrate liquids (potential) 
• Friable asbestos 

Pipe Gallery and Control Room • Radioactive contamination 
AREA4 - Survey indicates up to 1,000,000 dpm fixed direct alpha 

- 30,000 dpm srnearable alpha 
- .0 I g estimated total smearable 

• Lead paint 
• Nitric acid and sodium nitrate liquids (potential) 
• Asbestos 

233-SA Exhaust Filter Building • Radioactive contamination in filter banks is less than detectable 
AREAS • Lead paint 

• Asbestos 

BttilfiiHg .. itie , Lettti f'tti11t 
, R:ttfiiMeti, e e6ntttminttti6n 
• i4i:3be3t03 
• Potentinl fer nitrie tteio in l'roee,, ttren 
• Potentittl fer ,ooittm nitrnte in l'roee:ii, ttren 
• Potentittl fer ion C'.l(ehnnge re:iiin, 
• Potentinl fer light bttlltt!lt3 ttno eleetriettl eo111rol3 to e6ntttin PEB 
• P6tentittl fer thermo!ltftt!I to eontnin n,erettry 

Abandoned Filter Box • Radioactive contamination ( inaccessible/surveys not available) 
AREA 5 • Lead paint 

• Asbestos 
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Table~ 2-2. Nature and Extent of Potential Hazardous Substance Contamination 
in the 233-S Plutonium Concentration Facility. (Page 2 of 2) 

Faeilit, Area Hazardous Substance 

l'foH Preeess Nonprocess Areas • Radioactive contamination 
(can storage rooms, equipment - Survey indicates fixed contamination 
room. SWP change room, lavatory, - 0.7 g estimated total smearable 
air locks) AREA 6 • Lead paint 

• Asbestos in equipment room 

Building-wide • Lead paint 
• Rad ioactive contamination 
• Asbestos 
• Potential for nitric acid in process area 
• Potential for sodium nitrate in process area 
• Potential for ion exchange resins 
• Potential for light ballasts and electrical controls to contain PCB 
• Potential for thermostats to contain mercury 

dpm = disintegrations per minute. 

2.3.1 Area 1 

This area is comprised of the process hood only and represents the highest magnitude of hazards 
posed by the 233-S Facility. The process hood contains the highest radioactive contamination 
with up to a 25,000,000 dpm smearable contamination estimated by extrapolating an open 
window ion chamber contact reading of 25 rad/hr en t:he from a sample from the process hood 
fle6r. High beta-gamma contamination exists on the floor of the process hood from a 137Cs 
source or resins spilled from the process tanks. The surface areas of the process hood are 
contaminated with alpha particles as well as beta-gamma contamination. This area is suspected 
to be a likely source of relatively high concentrations of airborne contamination. Prior to the 
entry of workers into· this area, mitigation measures will be required to fix or otherwise stabilize 
the surface contamination to appropriate protective levels. 

Other nen radimtetive eentmninatien present in Nuclear concerns within Area 1 are associated 
with the fissile material inventory contained within the process :heed include friable asbestes Md 
lead l'aint system. These concerns have been addressed in the criticality evaluation previously 
discussed. 

Nonradioactive contamination present in the process hood include friable asbestos and lead paint. 
These nonradioactive contaminants represent a potential airborne threat to workers, but the threat 
is minor in comparison to the alpha contamination Plutonium nitrate liquids may be contained in 
the L-16 plutonium recycle tanks; however, release potential is minimal due to the integrity of 
the tanks. If an alternative requiring disposal of waste is chosen for the removal action, lead and 
other heavy metals, asbestos, and liquids may require treatment prior to disposal. 
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2.3.2 Area 2 

Area 2 includes the process cell viewing room. stairwell, stairwell airlocks, and the pipe trench. 
Friable asbestos and lead paint exist throughout Area 2. Area 2 ~ontains up to 420,000 dpm 
smearable alpha in the viewing room. presenting a potential for radionuclides to become airborne 
during decontamination activities. Radioactive liquids may also be present in subsurface piping 
beneath the viewing room. Smearable contamination also exists in the stairwell and stairwell 
airlocks. In the pipe trench, the level of contamination is unknown, but it is assumed that the 
hazards presented are similar to the rest of Area 2. Precautionary methods will be taken to 

· identify potential hazards in the pipe trench through lessons learned in other piping systems in 
Area 2. 

2.3.3 Area 3 

This area is comprised of the PR can load-out hood room. Area 3 contains a maximt:Hfi 
contamination levels of up to 490.000 dpm alpha smearable which is contributing to the slow 
spread of contamination throughout the facility . The same airborne hazards associated with 
Areas 1 and 2 exist in Area 3,; however. the magnitude of the threat is much lower. Small 
quantities of potentially airborne alpha contamination may exist on internal portions of the hood. 
Hazards presented by the non-radioactive contaminants in Area 1 are similar to Area 3. 

2.3.4 Area 4 

Area 4 includes the pipe gallery and control room. Friable asbestos and lead-based paint exist 
throughout Area 4. The pipe gallery contains high levels (maximum ef 1,000,000 dpm) of fixed 
alpha contamination which presents a low hazard to workers because it is not mobile. 
A maximum ef 30,000 dr,m smearabk Smearable alpha exists internal contamination levels of 
30,000 dpm have been found to exist internally in some of the piping systems. Smearable 
contamination presents more of a hazard than the fixed alpha due to the greater potential for 
radionuclides to become airborne. There may be some amount of liquids still contained in the 
piping systems and the L-lA chemical makeup tank. The liquids may contain corrosive or toxic 
levels of nitric acid and sodium nitrate. 

2.3.5 Area 5 

Area 5 consists of the 233-SA filter building and the abandoned filter box. Area 5 contains fixed 
radioactive contamination, lead-based paint, and asbestos, which present minimal hazards to 
workers. 

2.3.6 Area 6 

This area consists of all the other nonprocess areas including the can storage rooms. equipment 
room, SWP change room, lavatory, and air locks. Low radioactive contamination exists in these 
areas. Lead and nonfriable asbestos are also present, but present minimal hazards to workers. 
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2.4 SITE CONDITIONS THAT JUSTIFY A REMOVAL ACTION 

The 233-S Facility has been in a continual state of slow deterioration since its deactivation in 
1967, but routine maintenance has so far been adequate to prevent environmental releases. 
Although decontamination and decommissioning has been initiated several times in the past, 
budget constraints caused deferral of permanent solutions. Ongoing maintenance efforts are 
becoming increasingly costly and are not totally responsive to the advancing deterioration 
process, thereby ranking this facility as an urgent priority for decommissioning. In addition, 
severe weather during the winter of 1995 to 1996 has accelerated the deterioration such that the 
facility represents a current potential for radiological release to the environment. 

As the 233-S Facility ages, it will be more difficult to maintain confinement of the radioactive 
material. The surveillance and maintenance (S&M) activities required to maintain confinement 
of the building will increasingly pose a potential exposure to personnel assigned to the activity. 
The potential exposure to personnel and potential threat of a release justify the-a removal action. 
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3.0 REMOVAL ACTION OBJECTIVES 

Removal action objectives to protect human health and the environment include the following: 

• Reduce the threat ofrelease of hazardous substances contained in the 233-S Facility 

• Protect workers from hazards posed by the 233-S Facility 

• Achieve project li. ecydlf ~ st,efkc;tiveness by reducing or eliminating S&M costs by 
reducing or eliminating'th~ 'pol~ntiaifor a: relyflS.e of hazardous substances to the 
environment ... . 

; . . . . 
• Minimize waste disposal costs 

.. -.. -. ' ~ . 

• Facilitate and be consistent with future remediation for the 200 Area. 

The scope of this removal action is limited to the 233-S Facility, as described in Section 2.B2. 
The principal threats to be addressed arc eonta:minatcd radioactive materials and contaminated 
surfaces in the 233-S Facility. In general. the subsurfuee strueturcs are only ineluded to a depth 
of 1 m (3 ft). Underground l"il"ing and trenehcs eX:tending avvay from the fueility are only 
ineluded in the seol"e to a distance of l m (3 ft) from the walls of the structure, although 
additional l"il"ing or trenches might be removed as ncecssary to accommodate the removal action 
for the structure. Grossly conta:minated substructures will be removed, isolated, ftX:cd, or 
stabili:z:cd as approl"riatc. Uncontaminated struetures or l"Ortions of strueturcs assoeiatcd 1vvith 
this faeility ·within this scol"c might be removed or otherwise addrcsscd as necessary to facilitate 
iml"lcmcntation of a removal action. Contaminated and unconta:minatcd soil for a distance of 1 
m (3 ft) from the walls and floors of the structure might be mo~•cd or rcmo·vcd as necessary to 
implement the removal action for the structures, however, the seol"e of this removal aetion does 
not inelude soil, groundv.ater, or waste site remediation. Further soil remediation ancl,1or ear,ping 
·will be eondueted in coordination with the applieable operable unit. 
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4.0 REMOVAL ACTION ALTERNATIVE 

Resr,onsible r,larming for remo<val of the 233 S Faeility involves eonsideration for the most 
logieal ar,r,roaehes that may be imr,lemented to aehie·te the goals of the r,rejeet. These 
considcrtttions mttst inclttde the following: 

• Ftttttre htnd-ttse phmning 
Present tmd fotttre risks 
Spending altemati ves 
\Vorker, pttblie, and environinclit exposure 
0 v eraH ~a~ty . • 

... . ~-

The following five fottr altcmati<ves have been eonsidered and will be disettssed in detail to assist 
the sclcetion of a prejeet ar,proach: 

• No aetion 

• Continued S&M 

• 

Deeontanrination andfor stabili:z:ation of the fa:eilit, with disposal redueed S&M 

Deeontanrination and:for stabili:z:ation of fa:eilit, , foHo wed b, demolition of its struetmes . 
assoeiated radioaeti..,·e •wastes at the En•tironmental Restoration Disr,osal Facility (ERDF) 

A fifth alternative of entombment ·.vas idCfltified but vtas dismissed bceausc of unacccr,table 
delays r,rior to commcnecment of work. The entombment of the 233 S Facility wottld r,lacc 
grout inside the facility (filling the room sr,aecs and systems), install ·tadosc ~one (dry hole) 
monitoring holes, and install an earthen ear, on tor, of the grottted monolith. The main isstte with 
this r,otcntial altcrntttivc is stttisfying the substantive elements of 10 CFR 61 , "Licensing 
Requirements for bmd Disf'osal of Radioactive \Vaste." The only cxa.m:f'lc of transuranic (TRU) 
waste tiiSf'OSition is the Waste Isolation Pilot Plant fucility , which has been in the design f'hasc 
for 17 , cars. Assttming lessons learned and efficienetcs wottld shorten this sehedule to 10 , cars, 
the facility roof, if left as is, ·.vottld last ar,r,roximtttcly 2 , cars before severe strttctural 
degradation and r,otcntially roof collapse eould oeettr. For this reason, the entombment 
altcmati v c .. ill not be addressed further. 

Based on the removal action objectives, four alternatives have been identified in addition to the 
no-action alternative: 

• S&M 

• Containment by grout injection 

• Decontamination and/or stabilization of hazardous substances with reduced S&M 
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• Decontamination and/or stabilization of hazardous substances and demolition of the 
facility. 

The containment alternative would consist of placing grout inside the facility (filling the room 
spaces and systems), installing vadose zone (dry hole) monitoring holes, and installing an earthen 
cap on top of the grouted monolith. This alternative has been screened out and will not. be 
evaluated in detail for the following reasons: this technolol~Y has never been applied as a 
response action for permanent containment of TRU levels of radionuclides in an aboveground 
structure, and there has been no opportunity for significant evaluation of the potential 
effectiveness of the technology or of the administrative implementability of the response action. 
Decisions regarding future use of the area around the facility are not yet definite enough to 
determine whether this alternative would be consistent with the likely final remedy for the 
surrounding operable unit. The current conditions in the facility require expedhed action. 
Therefore, because the exigencies of the situation do not allow resolution of the uncertainties 
involved in the containment alternative, it will not be evaluated in detail. 

The following four alternatives have been considered and will be discussed in detail to assist the 
selection of a response action. 

• No action 

• Continued S&M 

• Decontamination and/or stabilization of facility with reduced S&M 

• Decontamination and/or stabilization of facility, followed by demolition of its structures. 

4.1 COMMON ELEMENT 

With the exception of the no-action alternative, each of the alternatives will result in generation 
of waste. Therefore, waste management is a common element to each of these alternativ~s. 

Contaminated waste for which no reuse, recycle, or decontamination option is identified would 
be assigned an appropriate waste designation (e.g., S6ttd; TRU, radioactive, dangerous, or 
mixed). Most of the waste generated during implementation of these alternatives will be disposed 
to the Environmental Restoration Disposal Facility (ERDF) in the 200 West Area of the Hanford 
Site. ERDF has been evaluated as the waste disposal option ~ecause it is an engineered facility 
whieh that generally provides greater duration of protection to human health and the 

, environment, and is more cost effective than other disposal options. 

The ERDF is designed to be an isolation structure for long-term disposal of wastes generated · 
from Hanford Site remediation activities. Construction and operation of the ERDF were 
authorized via a separate Record of Decision and are not within the scope of this EE/CA 
(EPA 1995). Disposal of waste generated during decommissioning activities is authorized by the 
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DOE ERDF Explanation of Significant Differences ([ESD] EPA 1996). The ERDF is designed 
to meet Resource Conservation and Recovery Act of 1976 (RCRA) minimum technological 
requirements for landfills including standards for a double liner, a leachate coliection system, 
leak detection, and final cover. Waste might may be treated as necessary to meet the ERDF 
waste acceptance criteria (stabilization of lead, mercury and friable asbestos) or to minimize 
volumes (e.g., by crushing, sizing, sorting, etc.). There are no foreseeable impacts to current 
ERDF disposal capacities as a result of the activities identified in this EE/CA. 

TRU waste is defined by DOE Order 5820.2A (DOE 1988) as any waste regardless of source or 
form, that is contaminated with alpha-emitting TRU radionuclides with half-lives greater than 20 
years and in concentrations greater than 100 nanocuries per gram of the waste matrix. 
Transuranic (TRU) ·waste above 100 nCi/g would be stored at the Transuranic \\Caste Storage 
Assay Facility (TRUSAF) foeility in the 200 Area of the I lanferd Site ttntil a final disposal site is 
identified.This waste would be stored at the Transuranic Waste Storage and Assay Facility 
(TR USAF) in the 200 Area of the Hanford Site until a final disposal site is identified. If the 
TRUSAF facility becomes unavailable fer 233 S Facility TRU WftSte, dtte-ie because of 
deactivation activities, the Central Waste Complex (CWC) will be utilized for storage of TRU 
generated by 233-S. Uncontaminated rubble that cannot be recycled would be disposed in one of 
the Hanford Site's inert waste landfi lls or other designated rubble pits approved for disposal of 
this material. 

Both radioactive and nonradioactive liquid wastes might be encountered or generated during 
decommissioning. Radioactive solutions that could not be treated to meet ERDF Waste 
Acceptance Criteria would be packaged and transported to either the Hanford Site Double Shell 
double-shell tank farms to be dispositioned with other radioactive liquids, or the effluent 
treatment facility in the 200 East Area of the Hanford Site. Liquids may also be solidified at the 
Plutonium Finishing Plant in the 200 West Area of the Hanford Site and packaged for disposal. 
~fon radioactive Nonradioactive liquids contaminated with hazardous constituents that could not 
be treated to meet ERDF Waste Acceptance Criteria would be packaged and shipped to ttn 

offaite permitted a permitted facility for storage, treatment-tmd, and/or disposal in compliance 
with applicable regulations. 

4.2 NO ACTION 

4.2.1 Seope of No Aetion Alternati•1e 

The no action no action al'l'roach adol'ts a l'hilosol'hY that no effcrt or funding will be exl'cndcd 
toward either the removal or maintenance of the 233 S Facility. 'ilhik roofrermir and other 
minimal maintenance e:ffurts may be accomplished l'rior to adol'tion of this ttpl'roaeh, no action 
the no action altemative ·will in·vohe shutting do-..,'tl and Cftl'ping the exhMtst system and 
assuming a no S&M status. In this state, natural deterioration will be l'ermitted to progress 
unimpeded. 

4.2.2 Risks Associated with the No Aetion Alternati"t·e 
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Under the no-action alternative, access to the facility would be restricted, but no action would 
occur to address the hazards posed by the facility. The 233-S facility would be left to continue to 
deteriorate. Although Hanford Site institutional controls would .continue to help prevent 
personnel or worker entry to the facility, releases of contaminants from the facility would 
ultimately occur. 

Initial risks of the no-action alternative would be minimal, as the faeility eould be expeeted to 
eontttin contaminants would be expected to be confined within the facility and barring an unusual 
event, the surrounding environment would be unaffected. The risks of both industrial hazard and 
radiological exposure will be nonexistent as personnel entry into the facility will be prohibited. 

Risks with time can be expected to increase as facility deterioration progresses and the structural 
integrity of the facility and its systems is compromised. Eventually, facility decay can be 
expected to result in radiological releases to the environment with potential for exposure to 
workers in the 233-S Facility an-a area and potentially the public, accompanied by partial 
structural collapse ttnd the need fur entergeney resi,onse. 

4.2.3 Issues Associated with the No Action Alternafrte 

Regultttory Md DOE Order eomplittnee is not ttehieved vtith the no ttetion ttltemtttive. DOE 
Order xxx.xx requires proteetion of assets Md DOE Order 4330.4B, lrittintemmce 1~net-geme,it 
P,·o-g,·etm requires tt S&M i,rogrMn to mttintttin faeilities. The Tri Pftfty Agreement (Eeology et 
ttl. 1990) ttlso requires ttn S&M program to i,revent deterioration. 

4.2.4 Cost and Schedule to Perft>rm the No Action Alternative 

The eost to i,erform the no ttetion ttlternttti·te 'Nould be minimtti at first; the only eost would be to 
plttee th:e faeility in tt sttfe eonfigtH"tttion. The eost to perfurm Ml emergeney response to 
widesi,rettd eontMnintttion Md elettnui, in the 200 West ttrett eould be signifiettnt. Beettuse this 
ttltemtttive is not i,roteetirte of the en·vironment Md i,ublie, further eost Md sehedule estimates 
·were not prei,ttred. 

4.3 CONTINUED SURVEILLANCE AND MAINTENANCE 

The continued S&M alternative will ensure that the 233-S Facility will be sustained in a consta.nt 
stttte of safety safe condition until more pcrmttnent actions ttrc plttrmed the year 2017 when final 
disposition of the REDOX complex occurs. The facility will be maintained in a quiescent state 
for a considerable duration while ongoing i,rcventtttive preventive measures are implemented. 
These measures will include weekly radiological and industrial hazard monitoring both inside 
and outside of the facility, accompanied by monthly filter changes on inter-space opertttions 
penetrations. The 233-SA Facility exhaust system filters will be tested on a bi-annual basis and 
yearly safety inspections will provide comparative information for the tracking of facility 
deterioration. Major maintenance operations, such as the needed roof repair, will be performed 
to ensure the maintenance of safe conditions and control of the ongoing deterioration process. 
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The prime goal of this alternative is the prevention of radiological environmental releases and 
avoidance of industrial accidents. Fttcility conditions ·will be mttintttincd in complittncc vv ith the 
stttn:dttrds ttnd rcqttircmcnts of the S&M progrttm. 

4.3.2 Risks Associated 7tith the Surveillance and Maintenance Alternafrte 

Adoption of the S&M alternative extends the life of the facility for approximately the next 
20 years to some unrlttr..ncd futttrc ttetion during which time deterioration will progress and 
unusual events may occur. Severe weather conditions can create facility conditions amenable to 
radiological releases, and long-term aging of prc·vcnttttivc engineered controls can lead to 
eventual failure. These conditions, accompanied by minimum surveillance efforts, could result 
in ctttttstrophic incidents. an unplanned release. 

&nee-Because minimal surveillance will not readily detect facility decay processes ( e.g., system 
corrosion -or structural breakdown), prcvcnttttivc preventive maintenance ·will not be phm:n:cd 
may not occur in time and-enly- response responsive actions will be tttk:cn may be required. This 
approach could result in contamination spread and even-possibly a major fissile material 
inventory release. To cotlfltcr these conditions, ttn: An ongoing S&M program shottld would have 
to become increasingly thorough more labor intensive and incorporate periodic characterization 
efforts be incol"l"orttted into the progrttm to counter these conditions. Such conditions will 
ultimately lead to increased worker exposure to radioactive material and contamination. 

4.3.3 Issues Associated with the Continued Surteillanee 
and Maintenance Alternati re 

While the magnitude of a continued S&M program should be controlled to conserve funding and 
be responsive only to safety issues, growth of the program should be planned to account for 
progressive facility deterioration. Data evaluation, inspection observations, and future facility 
plans should be factored into the continued S&M planning and implementation. 

A variety of waste streams may be generated in the performance of S&M. These wastes shall be 
appropriately characterized, packaged. and disposed. Contaminated wastes that met-meet ERDF 
waste acceptance criteria will be disposed in the ERDF, and other wastes will be managed as 
appropriate to comply with identified ARARs. 

4.3.4 Cost and Schedule to Perf.6rm the Continued Sun•eillanee 
and Maintenance Alternative 

(To be dcvclOJ'Cd) 
The yearly estimated cost associated with a continuous S&M program (as described in 
Section 4.3 .1) is presented in Table -3- 4-1 along with a projection of these costs over the 20-year 
span anticipated for initiation of REDOX D&D efforts. The upgrade value; i.e., $2 million over 
20 years, is that required to initially repair the roof. 
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Table 3; 4-1. Cost Estimates: Continued 
Surveillance and Maintenance. 

Item Estimated Cost• 

S&M 325,000.00 

Upgrades 100,000.00 

TOTAL 425,000.00 

TOT AL FOR 20 YEARS 8,500,000.008 

•costs are on a annual basis. 
bTotal costs for this alternative would depend on the number of years of surveillance 
and maintenance prior to initial decommissioning. 

The identified costs do not account for increased efforts that would be anticipated if facility 
deterioration is accelerated or if an unusual deleterious event occurred that necessitated 
emergency response and 200 Area cleanup. These costs also do not include facility disposition. 

+.54.4 DECONTAMINATION WITH REDUCED 
SURVEILLANCE AND MAINTENANCE 

4.5.14.4.1 Scope of Decontamination with Reduced 
Surveillance and Maintenance Alternative 

The primary goals of this alternative are to remove the bulk inventory of fissile material from the 
facility and to decontaminate building surfaces to radiation levels that can be readily managed by 
a minimum S&M program. S&M would be continued until future rcm6vttl Md disr,6sttl CM be 
•• .,as r,larmcd and funded. final disposition of the REDOX complex occurs in approximately 2017 
(20 years). 

Initial decontamination efforts in the 233-S Facility will be directed toward cleaning of the 
process hood so that in-hood operation can be performed by workers. Cleaning will involve the 
collection and removal of debris on the process hood floor followed by thorough vacuuming and 
wiping to remove contaminant particles. This latter effort may be accompanied by misting 
operations to remove particulates from the air. These cleaning efforts will most likely be 
followed by an additional misting of a fixative solution that will serve to cleanse the air of 
particulates and ttrfix them to in-hood surfaces. Operations to remove the process system, and 
hence the bulk of the fissile material inventory, will then proceed. With the completion of these 
operations, the fissile material inventory in the 233-S and 233-SA buildings will be reduced to a 
level where nuclear concerns are eliminated and only radiological concerns remain. · 

Following removal of the process system, decontamination efforts in the facility will involve the 
removal of other equipment and systems and the use of various decontamination technologies to 
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remove contamination from facility surfaces. Contaminants that cannot be readily removed will 
be fixed by the application of an adhesive protective coating. 

Once this scope of work has been completed, a minimum effort S&M program will be 
implemented for tt dtmttie,n in •which further plttnn:ing •will be ce,ndttetcd for the cvcntttttl rcme,vttl 
ttnd dispmittl e,f the facility. Rcme,vttl e,f the 23 3 S Fttcility vviH be inelttdcd in the 
dcce,mmissie,ning cffurts e,fthc REDOX facility Plttnt. until final disposition of the REDOX 
complex occurs. 

The various waste forms (TRU. low-level waste [LLW], mixed, and hazardous) will be packaged 
and appropriately disposed of during the decontamination efforts. Waste generated during S&M 
will be expected to be minimal and will be disposed of as it is generated. 
4.5.24.4.2 Risks Assaciated with the Decontamination with Reduced 

Surveillance and Maintenance Alternati¥e 

The major risk associated with this alternative is the safety of workers during the process system 
removal operations. Because significttnt appreciable quantities of fissile material will be are 
contained in-this the various components of the process system dttring its rcme,vttl, the 
sectioning, packaging, and handling operations will create a potential for radiological releases 
with the resultant contamination of workers and the facility . While the quantity of fissile 
material in the process system is sufficient to raise criticality concerns, the disassembly methods, 
handling, packaging, and assay operations to be employed will ensure prc•vcnttttivc preventive 
control. 

Until the major inventory of fissile material is removed from the facility, the risks associated 
with uncontrolled credible natural phenomenon events (e.g. , fle,e,ding, seismic actions, er-tttt" 
ttccidcnts or high-velocity winds) will exist. After removal of the fissile material inventory and 
decontamination, only mine,r extremely low concentration environmental releases could be 
expected from these events. 

Risks associated with the S&M duration may include the potential migration of contaminants 
from the underlying systems of the facil ity into the vadose zone and possible minor releases of 
contaminants from the exhaust system into the atmosphere. Industrial accidents that could occur 
during the process system removal operations and S&M are the only additional risks that may be 
considered credible. 

4.5.34.4.3 Issues Associated 'll1ith the Decontamination with Reduced 
Sun•eillanee and Maintenance Alternati"le 

The only mtrje,r issue associated with this alternative is determining whether tt minimttl S&M 
pre,grttm for tt pttrtittHy dcce,ntttmintttcd facility is preferred e,•ver its te,tttl rcme,•vttl. \llhile fixed 
contamination can be readily maintained over a short duration-;-tm while implementing a minimal 
S&M program. An extension of this period could result in facility conditions that may require a 
substantial increase in S&M operations. Monitoring for subsurface contaminant migration is one 
S&M activity that would need to be performed at specific time intervals to evaluate facility 
deterioration and contaminant release characteristics. Pe,ssible benefits for mttintttining the 233 S 
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Faeility in fl partiall,- dee6flfflfflinated state 6ver the e6sts ass6eiated ·with its immediate rem6val 
must be evaluated. Deeisi6ns pertaining to this evaluation ean be delayed until the e6nelusion 6f 
the dcc6ntflfflinttti6n efforts. Although a groundwater monitoring program is currently in place 
for Hanford Site operations, the adequacy of the existing program would require further 
evaluation in the removal action design report if this alternative is implemented. 
4.5.44.4.4 Cost and 8chcdtdc to Pcrfurin the Decontamination with 

Reduced 8un·eillance and Maintenance Alternativ'e 
(To be further dcvcl6ped using info currently in draft EE/CA) 
Table 4 4-2 presents estimated costs and durations associated with removal of the major fissile 
material inventory; partial facility decontamination and waste disposal; and implementation of a 
minimal S&M program. 

Table 4. 4-2. Cost and Schedule Estimates: Decontamination with Reduced 
Surveillance and Maintenance. (Page lof 2) 

Facility/Room Estimated Time Required for Estimated Cost for 
Decontamination and Dem6liti6n Decontamination, Denu,liti6n, 

(months) and Disposal• f§l,999} 

Mobilize 2 $86,000.00 

Non-Process Pipe Gallery 3 267,000.00 

Isolate process hood 9 308,000.00 

Remove vessels and decon hood 12 744,000.00 

Remove ductwork 9 451 ,000.00 

Decon structure 5 2 11 ,000.00 

Closeout/demobilize 0.5 102,000.00 

Project management 2,996,500.00 

Equipment 240,000.00 

Consumables 495,000.00 

Disposal of fl- 39~ yd3 1,562,000.00~ 
LLW- 174 cy' b . 3,016,000.00 

• Dangerous- 1 yd3 

. Mixedd - 131 yd3 

• TRUd- 90 yd3 

. Waste characterization ( 1,308,000.00t 

Subcontracts 103 ,500.00 

Annual Activities ($/yr) 

S&M 100,000.00 

S&M Upgrades 50,000.00 

Total of Annual Activities for 20 years 3,000,000.00 

GRAND TOTAL' I 0, 716,000.00 
12, 170, 000.00 

4-8 



97113507. 2232 
DOE/RL 96-93 

Draft A 

Table 4-; 4-2. Cost and Schedule Estimates: Decontamination with Reduced 
Surveillance and Maintenance. (Page 2of 2) 

a Key cost assumptions include disposal of low- level radioactive waste at the ERDF at $55/yd3
• 

bDee3 Mt iHel1:1ae ee3t3 te aispese ef iHert (MHhn~erae1:1s) aemelitiM ,,nste. . 
blncludes the costs of waste disposal , container procurement, waste transportation, and waste characterization.
~ No cost aees Het iHelttae is associated with disposal of inert (nonhazardous waste) demolition waste . 
cBased upon the anticipated decommissioning of REDOX in 2016 (20 years) with no escalation cost. 
ctcwc -$3884.50/yd3 mixed waste and $3747 .60/yd3 TRU waste. · 
c: Waste characterization costs included in waste disposal cost. 

4.5 DECONTAMINATION AND DEMOLITION 
4.5.1 Scope of Decontamination and Demolition Alter native 

The primary goals of this alternative is to remove the bulk inventory of fissile material from the 
facility, condition modify the facility to an acceptable state for demolition through 
decontamination, remove the facility and its associated systems by demolition/dismantlement 
operations, and dispose of the various waste forms generated in these operations. The fissile 
material inventory removal and facility decontamination will be achieved by the proee33e3 as 
previously discussed in Section 4.5.1.4.4:+. 

If decontamination of facility surfaces can successfully reduce contamination levels to releasable 
standards, conventional demolition can be employed with all waste products being disposed of in 
onsite land fills. Mo·ve More realistically, decontamination of facility surfaces will probably be 
only be partially achieved and fixatives will be used to immobilize permeated surface 
contaminants. This facility condition will necessitate the use of controlled dismantlement for at 
least some portions of the facility, with most waste materials being disposed of as low level 
~LL W. Controlled dismantlement will involve the use of specialized facility sectioning 
techniques, atmospheric control enclosures, massive structure handling, and waste disposal.--tmd 
(mo3t likely) non3tandMd wa3te di3po3al method3. 

Facility removal will include both the 233-S and 233-SA buildings and subsurface systems and 
structures to a depth of 0.91 m (3 ft). Piping and trenches extending away from the buildings 
may be removed as necessary to accommodate the removal action for the structures.
Contam.ination exi3ting below the 0.91 m (3 ft) depth will be included in future 3ite remediation 
effort3. A temi,orMy ear, of elean borrow 3oil will be placed o·ver the foeility 83 exea·vation:3 ·.vill 
contain re3idual eontam:inant3. In general, the subsurface structures are only included to a depth 
of 1 m (3 ft). Underground piping and trenches extending away from the facility are only 
included in the scope to a distance of 1 m (3 ft) from the walls of the structure, although 
additional piping or trenches might be removed as necessary to accommodate the removal action 
for the structure. Grossly contaminated substructures will be removed, isolated, fixed, or 
stabilized as appropriate. Uncontaminated structures or portions of structures associated with 
this facility within this scope might be removed or otherwise addressed as necessary to facilitate 
implementation of a removal action. Contaminated and uncontaminated soil for a distance of 1 
m (3 ft) from the walls and floors of the structure might be moved or removed as necessary to 
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implement the removal action for the structures; however, the scope of this removal action does 
not include soil, groundwater, or waste site remediation. Further soil remediation and/or capping 
will be conducted in coordination with the applicable operable unit. The various waste forms 
(TRU, LL W, mixed and hazardous) will be packaged and appropriately disposed of during the 
various operations. 

4.5.2 Risks Associated •t·ith the Decontamination and 
Demolition Alternatirte 

The major risk associated with this alternative is the safety of workers involved in both the 
radiological aspects of the process system removal and decontamination, and the industrial 
aspects of facility demolition/dismantlement. These risks are related to the potential release of 
contamination during operations, th:c l"etcntial for ae.!idcntal criticality, and the hazards 
associated with construction activities. 

Risks associated with ttncentrellcd credible natural phenomenon events;-+.- (e.g., fleeding, 
seismic actions and air accidents, etc, high-velocity wind) will continue to exist until the fissile 
material inventory is removed from the facility. These risks will diminish as the facility removal 
efforts progress. 

4.5.3 Issues Associated -writh the Decontamination and 
Demolitton Alternative 

The disposal of the fissile material inventory in the 233-S Facility and the immediate removal of 
the facility and its systems and auxiliary structures is the most direct resolution of its impending 
hazards. While concerns for operational methods and technology utilization will be encountered 
and resolved during removal actions, no major issues exist that may compromise this alternative:
Unless tt ·vcr, beneficial ttsc fer the 233 S Facility is identified, th:ere M'C ne teelmieal er 
el"cratienal readbleeks te prevent th:e implemcntatien ef this altemafrve. 

4.5.4 Cost and 8ehedule to Perferm the Decontamination and 
Demolition Alternafr.te 

Estimated costs and durations associated with removal of the fissile material inventory, facility 
decontamination, facility demolition/dismantlement and waste disposal are presented in 
Table 4-3 . . 
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Table 5-: 4-3. Cost and Schedule Estimates: Decontamination, a-nd--Demolition, 
and Disposal of 233 S Facility (ERDF Disposal). 

Facility/Room 

Estimated Time Required 
for Decontamination and 

Demolition;-ttttr. 
(months) 

Estimated Cost for 
Decontamination, 
Demolition, and 

Disposal" 
($1,000) -----------------+--------------- -----1 

Mebili~e Mobilize $8,600,000 

Nonprocess Pipe Gallery 3 $267,000 

Isolate Process Hood 9 $308,000 

Remove Vessels and Des_o:n Hood 12 $744,000 

Remove Ductwork .. ...... }. 9 $451 ,000 

Decon Structure 5 • $211 ,000 

Dismantle Facilities 
.. · . . , 

$1 ,038,000 

Remove Subgrade Structure 5 $92,000 

Backfill/Cap 0.5 $566,000 

Closeout/Demobilize 0.5 $102,000 

Project Management $5,993,000 

Equipment $480,000 

Consumables $990,000 

$990,000 Disposal of~ 871 yd3 $3 , 124,000b 
• TRUC -90 yd3 

• LLW -461 yd3 

• Dangerous -1 yd3 

• Mixedc -132 yd3 

• Clean Rubble -187 yd3 

• Waste Characterization ($ l ,365,000)d 

Subcontracts $207,000 

Total $14,136,451 

aKey cost assumptions include disposal of low-level radioactive waste at the ERDF at $55/yd3• 

bDees Helt inelt1ee ee,sts te, eiS!'6Se e,f inert (nenhtt:i!:IH66t1S) eemelitien n"H:Ste. 
blncludes the costs of waste disposal, container procurement, waste transportation, and waste 
characterization. =Htts-No cost eees net inelttee is associated with disposal of inert (nonhazardous) 
demolition waste. 
cCWC- $3,884.50/yd3 mixed waste and $3,747.60/yd3 TRU waste. 
dWaste characterization costs included in waste disposal cost. 
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5.0 COMPARATIVE ANALYSIS OF ALTERNATIVES 

CERCLA requires that the removal action alternatives be evaluated against the following nine 
criteria: 

• Overall protection of human health and the environment 
• Compliance with Federal and state laws and regulations 
• Long-term effectiveness and permanence 
• Reduction of toxicity, mobility. or volume through treatment 
• Short-term effectiveness 
• Implementability , . . . ;-· ' 

• Cost ' ·· 
• State acceptance ,, . , 
• Community acceptance: · 

5.1 OVERALL PROTECTION 

This criterion evaluates whether the alternative achieves adequate overall elimination, reduction, 
or control of risks to human health and the environment posed by the likely exposure pathways. 
Reducing the potential threat to acceptable levels is a threshold requirement and is the primary 
objective of the remedial program. 

The no-action alternative does not provide overall protection to human health and the 
environment. As the facility deteriorates, over time the contamination in the facility will be 
released to the environment. Loose alpha contamination would expose Hanford Site workers, 
and potentially the public, to an unacceptable dose of radiation. Bttilding deteritmlti6n 'W6ttld 
likely intr6dttee ·wa-ter and ehange the e6nfigttrati6n 6f the residttal fissile invent6ries, thereby 
inereasing the risk 6f an aeeidental eritieality. 

Continued S&M provides adequate overall protection of human health and the environment, 
although the level of effort required to maintain protection would increase over time. The 
ventilation system, structure, and roof of the facility would require extreme modification, repair, 
and replacement in order to maintain confinement of loose alpha contamination. The third and 
fourth alternatives would remove or stabilize existing loose alpha contamination, thereby 
eliminating pathways for release to the environment. Process piping containing asbestos and 
potentially toxic and corrosive liquids would be removed, providing overall protection of human 
health and the environment. The friable asbestos would be made nonfriable and contaminated 
liquids would be treated to ensure safe disposal. The third alterna-tive W6ttld pr6 vide s6mewha-t 
less 6¥eraH r,r6teeti6n dtte t6 the 16ng term safety hMmd 6f letl\l'ing the fueility struetttre in r,laee 
ttntil ftttttre dem6liti6n. 
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5.2 COMPLIANCE WITH APPLICABLE OR RELEVANT 
AND APPROPRIATE REQUIREMENTS AND OTHER 
STANDARDS 

ARARs are standards, requirements, criteria, or limitations promulgated under federal or state 
environmental laws that must be met or waived for actions conducted under CERCLA. Only the 
substantive provisions of requirements that are ARARs must be met ( or waived) for actions 
conducted entirely onsite (CERCLA Section 12l[d][2]). Such onsite actions are exempted from 
obtaining federal , state, and local permits (CERCLA Section 12l[e][l]). To-be-considered 
(TBC) materials are nonpromulgated standards that may be referenced to the extent necessary for 
the response action to be adequately protective; they include DOE orders, proposed regulations, 
and nonpromulgated regulatory guidance. 

The no-action alternative in·v6kes fl6 would not attain compliance with ARARs that need t6 be 
satisfied requiring that facilities be maintained in a manner protective of human health and the 
environment. Key ARARs for alternatives two, three, and four include waste management 
standards, air emission control standards, radiation control standards, and standards for 
protection of cultural and ecological resources. The scope of the expedited response action does 
not include remediation of subsurface structures or soil or groundwater contamination; therefore, 
environmental cleanup standards have not been identified as ARARs. Remediation of soil and 
groundwater are addressed in the remedial action project; however, all removal action activities 
will be coordinated with the remedial action project. Other standards to be met by the response 
action include various DOE, federal , and state worker safety standards. 

5.2.1 Waste Management Standards 

RCRA regulates management and disposal of hazardous (dangerous) waste. Implementing 
regulations in the Washington Administrative Code (WAC) 173-303 require identification and 
appropriate management of dangerous wastes, the dangerous component of mixed wastes, and 
identifies standards for treatment and disposal of these wastes. These requirements are 
applicable to any wastes existing or generated in the 233-S Facility that meet the regulat6ry 
definiti6n 6f designate, in accordance with WAC 173-303, as a dangerous or mixed waste. WAC 
173-304 requires identification and appropriate management of solid wastes. It is applicable to 
any solid waste generated at the 233-S Facility. 

C6ntains The 10 CFR 61, Subpart C emttftins perfurmttnee Performance objectives for land 
disposal of low-level radioactive waste are provided in 10 CFR 61 , Subpart C. Although not 
applicable to DOE facilities, these standards are relevant an~ appropriate to any disposal facility 
for low-level and mixed waste generated at the 233-S Facility. 

The S&M alternative arid the decommissioning alternatives will generate solid, dangerous, 
low-level, and/or mixed waste. Under all of these alternativ·es, actions proposed to manage such 
waste would satisfy the waste management ARARs. All wastes would be evaluated and 
managed in compliance with the appropriate requirements. Prior to disposal, dangerous, 
low-level or mixed wastes would be managed in a protective manner to prevent releases to the 
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environment or inadvertent exposure to workers. The ERDF is engineered to meet RCRA 
minimum technological requirements for landfills, including standards for a double liner, a 
leachate collection system, leak detection, and final cover. The ERDF also meets the appropriate 
performance standards under 10 CFR 61 for disposal of LL W and mixed waste. Treatment 
requirements, if any, necessary to dispose of wastes in the ERD F would be identified in order to 
tteeordtt:nee with meet the ERDF Waste Acceptance Criteria, which was developed to implement 
the ERDF Record of Decision, and has been approved by EPA and the state. Treatment may 
include stabilization, dewatering, encapsulation, or other readily available treatment methods. 
Packaging and transportation requirements for waste generated at the 233-S Facility will be 
identified and implemented prior to movement of any wastes. Any off site facility to which 
dangerous wastes would be sent would will first meet all ttdmin:istrttti·ve ttn:d substtt:ntive 
requirements of RCRA administrative and substantive requirements. 

5.2.2 Air Emission Control Standards 

The Clean Air Act regulates both toxic and radioactive airborne emissions. Under implementing 
regulations found in 40 CFR 61. Subpart H, and WAC 246-247, radionuclide airborne emissions 
from all combined operations at the Hanford Site may not exceed l O mrern/year effective dose 
equivalent to the hypothetical offsite maximally exposed individual. WAC 246-247 requires 
verification of compliance, typically through periodic confirmatory air sampling. WAC 173-400 
establishes requirements for the control and/or prevention of the emission of air contaminants, 
including dust. 

The radionuclide emission standards apply to any fugitive, diffuse, and point-source air 
emissions ofradionuclides generated at the 233-S Facility. If there is the potential for any 
non-zero radioactive emissions, best available radionuclide control technology would be 
required. If the action would generate an increase of toxic air pollutants to the atmosphere above 
the small quantity emission rates, implementation of best available control technology for toxics 
would be required. Alternatives three and four propose to use fixation of surface contaminants 
_and standard construction techniques to provide dust control during decommissioning. 
Operations at ERDF use standard construction techniques to contr 1 fugitive emissions during 
placement of wastes. These methods should adequately control fugitive emissions of 
radionuclides and toxic air pollutants and would therefore be considered best available 
radionuclide control technology and best available control technology for ioxics for the proposed 
activities. 

5.2.3 Cultural and Ecological Resource Protection Standards 

The National Historic Preservation Act of 1966 (implemented via 36 CFR 800) requires federal 
agencies to evaluate arid mitigate adverse effects of federal activities on any site eligible for 
inclusion on the National Register of Historic Places; additionally, the Archeological and 
Historical Preservation Act of 197 4 requires action to recover and preserve artifacts in areas 
where activity may cause irreparable harm, loss, or destruction of significant artifacts. The 
Endangered Species Act of 1973 (implemented via 50 CFR 402) and WAC 232-12-297 prohibit 
activities that threaten the continued existence of listed species or destroy critical habitat. The 
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Migratory Bird Treaty Act makes it illegal to take, capture, or kill any migratory bird, or any part 
of nests or eggs of any such birds. 

The 233-S Facility has been identified as part of an overall operation (REDOX) that is eligible 
for inclusion on the National Register of Historic Places. Appropriate mitigation measures have 
been taken for the facility to comply with the National Historic Preservation Act of 1966 (see 
Section 2.1). No other potential cultural resource issues have been identified. 

Threatened and endangered pecies are known to occur on the site but are not likely to be present 
in the 200 Area. A facility-specific ecological review would be conducted prior to the 
decommissioning of the facility to verify that no potential adverse impacts exist regarding any 
threatened and endangered species or migratory birds. 

5.2.4 Radiation Protection Standards 

The 10 CFR 835, "Occupational Radiation Protection," establishes radiation protection 
standards, limits, and program requirements for protecting workers and visitors from ionizing 
radiation resulting from the conduct of DOE activities. It also requires that measures be taken to 
maintain radiation exposure as low as reasonably achievable. This regulation is applicable to all 
activities ·at the 233-S Facility. 

A combination of personal protective equipment, personnel training, physical design features 
(e.g., confinement, remote handling, and shielded containers), and administrative controls (e.g., 
limiting time in radiation zones) would be used to ensure that the requirements for worker and 
visitor protection are met by alternatives two, three, and four. The decommissioning alternatives 
would also meet the requirements for maintaining exposure as low as reasonably achievable by 
decontaminating surfaces and fixing loose contamination prior to decommissioning. Individual 
monitoring would be performed as necessary to verify compliance with these requirements.
The ERDF h:tts been engineered Md is mttnttged to ensure thttt there i3 C33entially no dose to the 
offaite r,ublie from di3fJ03ttl of rttdiottetive •wttste. 

5.2.5 Polycblorinated Biphenyls 

The Toxic Substances Control Act of 1976 (TSCA) and WAC 173-303 regulates the management 
and disposal of PCBs and PCB waste. Implementing regulations in 40 CFR 761 contain 
requirements for the management of spills and cleanup of materials suspected to contain PCB 
waste. The ERDF is authorized to accept certain PCB waste for disposal. All waste at the 233-S 
Facility suspected to contain PCBs will be evaluated to determine whether it meets the ERDF 
Waste Acceptance Criteria. Any PCB waste that does not meet the ERDF Waste Acceptance 
Criteria will be sent to-tt an on-site PCB storage area that meets the substantive requirements of 
TSCA, and will be transported for disposal at a TSCA-approved disposal facility. 
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Removal and disposal of asbestos and asbestos-containing materials is regulated under the Clean 
Air Act (40 CFR 61, Subpart M) and the Oeeupatienal Safety and IIcalth Administratien (OSHA} 
(29 CFR 1910.1101 and WAC 296-62). These regulations provide for special precautions to 
prevent exposure of workers or airborne emissions of asbestos fibers during removal actions and 
40 CFR 61.52 identifies packaging requirements. All of the alternatives shall comply with these 
requirements for any actions that will disturb or otherwise manage or dispose of asbestos 
materials. 

5.2".7 \l/orker Proteetion 

Werker preteetien s-i:andards are deseribed in OSHA regulatiens, natienal eensensus standards, 
and DOE Orders, ineluding (fer example) 29 CFR 1910, 29 CFR 1926, ~ffPA 70, and 
WAC Part 296. The 29 CFR Part l 9 l O establishes expesure limits, persennel pretectien 
requirements. and decentaminatien metheds fer ha'.fffl'deus ehemicals. Additienally, 29 CFR 
1910 requires identificatien and mitigatien ef physieal hfl'.fffl'ds pesed by a facility te werkers 
ineluding, but net limited te, cenfined spaces. falling h8z';flrds, fire , aHd electrical sheek. The 29 
CFR r,re"v ides requirements fer worker safety during constructien acfr1ities. DOE Orders require 
analysis ef haz'.!ards pescd b~· werk activities and idcntificatien of centrels necessary te werk 
safely. The substantive requirements of these standards will be met fer any S&M, 
dceemmissiening or demelitien aetivitics. Site and activity specific requirements and eentrels 
will be identified in final design and work plan deeuments, including eentingeney plans and 
emergeney respense plans. 

5.2.7 l,Jlorker Proteetion Environment, Safety, Quality and Health Requirements 

Worker protection standards are described in OSHA regulations, national consensus standards, 
and DOE Orders; e.g., 29 CFR 1910, 29 CFR 1926, NFPA 70, and WAC 296. The 29 CFR1910 
establishes exposure limits, personnel protection requirements, and decontamination methods for 
hazardous chemicals. Additionally, 29 CFR 1910 requires identification and mitigation of 
physical hazards posed by a facility to workers, including; but not limited to, confined spaces, 
falling hazards, fire, and electrical shock. The 29 CFR provides requirements for worker safety 
during construction activities. 

DOE Orders establish requirements relating to safety, health and environmental protection. The 
substantive requirements of these standards will be met for any S&M; decommissioning, or 
demolition activities. Site and activity specific requirements and controls will be identified in 
final design and work plan documents, including contingency plans and emergency response 
plans. 
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The following DOE Order requirements have been determined to contain requirements that are 
relevant and appropriate for one or more of the alternatives: 

• Certain requirements in DOE Order 4330.4B, Maintenance Management Program 
regarding facility maintenance are relevant and appropriate to all the alternatives except 
the no-action alternative. 

• The requirements in DOE Order 5400.5, RadiationProtection of the Public and the 
Environment (DOE 1993b) for limiting exposure of the public to radioactive releases 
would be relevant and appropriate to all alternatives. 

• The requirement in DOE Order 5440.1 E, National Environmental Policy Act Compliance 
Program (DOE 1992a) to address NEPA values would be relevant and appropriate to all 
alternatives. 

• The requirement in DOE Order 5480.3, Safety Requirements for the Packaging and 
Transportation of Hazardous Materials, Hazardous Substances and Hazardous Waste 
(DOE 1985) to comply with Department of Transportation or equivalent packaging 
standards are relevant and appropriate to all of the alternatives that generate waste for 
disposal, and the requirements of the order for special handling of plutonium-bearing 
wastes are relevant and appropriate for the decommissioning alternatives. 

• The requirements in DOE Order 5480.7A, Fire Hazards Analysis (DOE 1993a) to 
analyze and provide controls for fire hazards is relevant and appropriate to all 
alternatives. 

• The requirements in DOE Order 5480.20A, Personnel Selection, Qualification and 
Training (DOE 1994) are relevant and appropriate for all alternatives except the no-action 
alternative. 

• The requirements in DOE Order 5480.21, Unreviewed Safety Questions (DOE 1991) to 
evaluate changes for potential safety impacts is relevant and appropriate to all 
alternatives. 

• The requirement in DOE Order 5480.22, Technical Safety Requirements (DOE 1992c) to 
establish. bounding conditions for safety operations are relevant and appropriate to all 
alternatives. 

• The requirements in DOE Order 5480.23, Nuclear Safety Analysis Reports (DOE 1992b) 
to identify hazards, analyze hazards and accidents, and identify controls and mitigation 
measures to safely manage the hazards are relevant and appropriate to all alternatives. 

• The requirements in DOE Order 5480.24, Nuclear Criticality Safety (DOE 1992d) to 
analyze potential criticality hazards and identify controls to manage such hazards are 
relevant and appropriate to all alternatives. 
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• The requirements in DOE Order 5480.28, Natural Phenomena Hazards Mitigation to 
analyze potential hazards from natural phenomena and identify appropriate mitigation 
measures are relevant and appropriate for all alternatives. 

• The requirement in DOE Order 5480.31 , Start-up and Restart of Nuclear Facilities (DOE 
1993c) to review the status of readiness is relevant and appropriate for all alternatives 
except the no-action alternative. 

• The requirements in DOE Order 5820.2A, Radioactive Waste Management (DOE 1988) 
for management of low-level waste are relevant and appropriate for all alternatives except 
the no-action alternative. The requirements for the management of TRU waste would be 
relevant and appropriate to the decorr.missioning alterative if such an alternative 
generated one or more packages of waste that contain greater than l00nCi/g ofTRU 
constituents at the time of assay. 

• The requirements in DOE Order 6430. lA, General Design Criteria (DOE 1989) for 
demolition of structures are relevant and appropriate to the demolition alternative. 

5.3 LONG-TERM EFFECTIVENESS 

The long-term effectiveness and permanence criterion assesses whether the alternative leaves an 
unacceptable risk after remedial activities have concluded. The no-action alternative greatly 
increases risk in the long term by allowing loose alpha contamination to be released from the 
233-S facility causing an unacceptable dose to Hanford Site workers and potentially the public. 

Under the S&M alternative, risk would increase rather than decrease in the long term due to the 
increasing difficulty of maintaining the integrity of the facility and confinement of loose alpha 
contamination. Ultimately, the facility would require major upgrades beyond the scope of 
routine maintenance, or a decommissioning option would have to be implemented. Major 
upgrades may include the sealing of structural cracks that develop with facility deterioration, 
maintenance/repair of the exhaust ducting and blower system, .sealing of subsurface drainage 
systems and possible excavation/removal of subsurface contaminated structures; i.e., the pipe 
trench system and abandoned subsurface filter house. 

Alternatives three and four provide a high degree of long-term effectiveness by removing and/or 
stabilizing alpha contamination and residual fissile isotopes from a condition where it is 
potentially subject to release, to a condition where it is readily contained. Process piping and 
tanks containing residual fissile isotopes and radiologically contaminated portions of the building . 
structure will be treated and decontaminated as necessary for safe disposal. Alternative four, 
because it includes demolition of the entire strttetttre buildings and subsurface structures 
extending away from the buildings, would preclude the need for any further sttrveilhmee or 
msintenMee S&M at the facility and therefore, would provide the most long-term effectiveness. 
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5.4 REDUCTION OF TOXICITY, MOBILITY, OR VOLUME 

This criterion, reducing toxicity, mobility, or volume through treatment, assesses whether the 
alternative permanently and significantly reduces the hazard posed. This could be accomplished 
by destroying the contaminants. reducing the quantity of contaminants, or irreversibly reducing 
the mobility of the contaminants. 

The no-action alternative provides no reduction in toxicity, mobility or volume. S&M provides 
no near-term reduction in toxicity, mobility, or volume through treatment. Toxicity would be 
reduced for radioactive contaminants as they decay over time, but for long-lived radionuclides 
such as plutonium (alpha contamination) and nonradioactive contaminants, this would not be a 
practical means of reducing the risks. 

Both alternatives three and four would reduce the mobility of alpha contamination by removing 
airborne alpha via HEP A filtrntior. and through application of fixative sprays. Loose and 
smearable radioactive contaminants will be removed through decontamination. Nonradioactive 
contaminants such as lead, asbestos, n:tric acid, and sodium nitrate will be treated if necessary to 
meet ERDF waste disposal criteria. Mobility of waste will be reduced through disposal in the 
ERDF facility or through stabilization of contaminants left in place (alternative three) . Volume 
reduction will be achieved as necessary by using mechanical methods where possible to separate 
uncontaminated building components or to physically compact volumes of waste going to ERDF. 
Mobility of TRU waste will be reduced through removal and re-packaging for safe storage at the 
TRUSAFa TRU waste storage facility on the Hanford Site. 

5.5 SHORT-TERM EFFECTIVENESS 

This criterion assesses whether the alternative provides adequate protection of human health 
(including workers) and the environment during the removal action, and how long it will take for 
the action to achieve the removal action objectives. The no-action alternative does not pose any 
immediate risk to workers because no entries will be allowed to the 233-S ftteility Facility and 
therefore no immediate exposure will occur. However, it is unknown how long confinement will 
be maintained without active controls. Radiological contamination would be released over time, 
presenting-an potential unacceptable dose to Hanford Site workers If foeility stmetttrttl clttmttge is 
and possibly exfJerieneecl, f)Otential exfJ0Sttre to the public.eottlcl ttclclitionally oeettr. The 
no-action alternative will never achieve the removal action objectives. 

Because public access to the 200 Area is currently restricted and S&M activities are generally 
sufficient to contain hazardous substances within the facility, the second alternative would be 
effective in the short term in providing protection of the public and environment. The 
requirement to continue entering the facility for S&M presents an increasing risk to workers 
because of the aging condition of the facility. Workers would be continually exposed to 
radiological contamination. Increasing maintenance requirements due to deterioration will likely 
increase the risk of radiological exposure and industrial accidents even in the short term. There 
is no time frame in which the S&M alternative would achieve the removal action objectives. 
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Alternatives three and four, which both include decontamination, provide adequate protection of 
human health and the environment during implementation. The primary risk to the public and 
environment would be from the spread of airborne alpha contamination during decontamination 
activities in the process hood area. The risk would be mitigated by either removing contaminants 
from surfaces or fixing the contamination by application of a plasticized mist prior to removal of 
equipment and structures. This surface contamination is subject to resuspension in the air during 
mechanical handling activities or size reduction activities of materials in the building. 

How·evcr, this surfoce eontnminntion tends to cling to surfoccs nnd requires considcrnblc energy 
· to become rcsusr,cndcd. Mishimn ( 1973) discusses the nirbornc rclcnsc frnctions (ARF) for n 

number of different scennrios in which energy fr6m external sources is nr,r,lied to the surfocc 
causing surface contamination to be released to the air. These ARfs typically nmge from 1 o• -fur 
releases resulting from eKplosi,·e shock caused release to 10-6 fur static condition air entrainment 
under conditions of very low air flow . The l'robability of cxr,losivc shock occurring in the 
demolition operation is e~ctremely lov,•, so it is reasonable to postulate a release fraction of 1 o~-as 
a practical worst case 1,•alue. Using an AR..-C: of 10~ and nssuming 0 .312 g of r,lutonium is 
releasable, a releasable inventory of 2.2 µCi 3 of alr,ha activity was calculated in Ar,r,endix B of 
Oestreich and Locklair ( 1994). 

The vast majority of the radiological material is inside the pipes and vessels of the abandoned 
process equipment. The non destructive assay NDA and criticality evaluation of the process 
equipment have concluded that an accidental criticality,.3 is highly unlikely. However, due to 
uncertainty in the NDA and moisture content of the residual plutonium, additional care will be 
taken to ensure that the assumptions of the criticality evaluation are valid. The exhaust ducting 
and other system components are suspected to contain small quantities of fissile material. Field 
evaluations will be required to verify fissile content and ensure the safe dismantlement and 
disposal of the exhaust system and components. 

Although alternative three removes contaminants from surfaces or fixes contamination, short
term effectiveness is dependent on the level of contamination that was fixed and the rate in which 
recontamination could occur. For a short period of time, alternatives three and four would pose a 
somewhat increased risk to workers versus the S&M alternative, primarily associated with non
routine decontamination and standard industrial risks associated with demolition. Alternative 
three has somewhat less near-term risk to workers than alternative four, because alternative three 
does not include major demolition activities. However the risk would be (at best) deferred or at 
worst, would be increased to future workers due to building deterioration. 

Appropriate precautions would be taken to protect workers from industrial hazards during either 
alternatives three or four. The estimated H 1.5 µCi of smearable alpha contamination 
throughout the facility is not likely to significantly impact workers, who would be dressed in 
protective clothing and equipped with respirators or other breathing apparatus. Further 
protection would be provided by using continuous air monitors that would detect any airborne 

3"Criticality" is a self- activated, uncontrolled nuclear-chain reaction. 
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activity. In addition to exposure limitations provided by administrative control levels, emissions 
controls would likely limit releases to the building's atmosphere to below the detection levels of 
the 296-S-7W stack effluent sampling and monitoring systems. 

Alternatives three and four would not be expected to significantly increase the annual 
radionuclide emissions to the atmosphere above the current levels. The majority of the 
contaminants are contained within the main process vessels. which, when removed, would 
reduce the potential for releases of air emissions. Activities under alternative three or four would 
be conducted within temporary confinements using continuous air monitors. 

5.6 IMPLEMENT ABILITY 

The implementability criterion assesses whether the alternatives are technically and 
administratively feasible. The no-action alternative is implementable. The S&M alternative 
would also be implementable, and consists of continuing current practices. However, it would 
become increasingly more difficult to implement over time as the facility continues to 
deteriorate. The third and fourth alternatives could be implemented using standard 
decommissioning techniques and existing technologies, as described in Section 4.4 and 4.5. 

5.7 COST 

The cost criterion evaluates whether the alternatives are cost effective. The costs for the 
no-action alternative is negligible in the long-term. The costs of the S&M alternative are 
estimated based on the costs associated with current S&M, but do not include any estimate of the 
additional costs that would be incurred for surveillance as the condition of the building 
deteriorates. The annual cost is shown in Table ~ 4-1. This cost, at a minimum, would be 
incurred annually as long as the facility remains in its current condition. The facility would 
require a new roof or extensive repairs to the portions of the roof subject to cracking failure and 
repairs to the cracks in the concrete structure, which continue to increase in length from exposure 
to extreme weather conditions. These major maintenance activities would cost several million 
dollars. 

The costs for the third alternative (decontamination and disposal at ERDF, without demolition), 
are shown in Table +.4-2. The total cost for this alternative is approximately $-H-12 million. The 
cost for the fourth alternative (decontamination, disposal and demolition), which is presented in 
Table -54-3, is approximately +4$14 million. 

5.8 STATE ACCEPTANCE 

The state acceptance criterion evaluates whether the technical and administrative concerns of the 
state have been addressed. [This section to be completed after state agency review of EE/CA.] 
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5.9 COMMUNITY ACCEPTANCE 

The community acceptance criterion is an assessment of the response from the general public to 
the proposed action following a review of comments received on the EE/CA. 

5.10 OTHER CONSIDERATIONS 

In accordance with DOE orders and National Environmental Policy Act (NEPA) policies, DOE 
CERCLA documents are required to incorporate NEPA values, such as analysis of cumulative, 
off-site, ecological, and socioeconomic impacts. to the extent practicable. 

Cumulative impacts might occur because of interactions with other activities occurring in the 200 
Area or across the Hanford Site. Other activities in the 200 Area include S&M of deactivated 
facilities, deactivation of the Plutonium Finishing Facility, and management of waste storage and 
disposal facilities . Activities across the Hanford Site include remediation of waste sites and 
groundwater, facility deactivation and decommissioning, storage and removal of spent fuel 
contained in basins at the 100-K Area. and tank waste management. 

It is not anticipated that any of the alternatives would substantially change overall impacts from 
activities in the 200 Area or the Hanford Site. Offsite impacts include impacts to the public or 
the environment due to releases of contaminants resulting from an activity. The no-action and 
S&M alternatives would not be expected to result in offsite impacts in the near term. Continued 
confinement of hazardous substances in the facility would become more difficult with time, and 
the potential for offsite impacts would increase. The third alternative ( decontamination and 
disposal) and fourth alternative (decontamination, disposal and demolition) would potentially 
result in airborne emissions of hazardous substances. but significant or long-term impacts are not 
expected. 

Health impacts to the public were estimated by considering the effects on the maximally exposed 
individual (MEI) and the collective effects on the population at large. The MEI is a hypothetical 
member of the public living near the Hanford Site, who, by virtue of location and living habits, 
could receive the highest possible radiation dose from radioactive effluents released from the 
Hanford Site. Expected average impacts to the general public are represented by the collective 
dose to the population within a radius of 80 km. To estimate the dose to the MEI, a Clean Air 
Assessment Package 1988 (CAP-88) evaluation was run for the projected releases from the 
233-S Complex (DOE-RL 1994; Parks 1992). Estimations were performed using the assumption 
that an emission control system is in place ( one HEPA filter) . However, it should be noted that 
all of the air emissions from the facility and the portable exhauster would pass though at least 
two banks of HEPA filters. The projected dose to the MEI is 5.94 x 10-6 rnrem/year. This dose 
would not be expected to add significantly to the current offsite dose from Hanford Site 
operations. As reported in the Hanford Site Environmental Report for 1993 (Dirkes 1994), the 
potential dose from Hanford Site operations to the hypothetical offsite MEI during calendar year 
fG¥t 1993 was 0.03 rnrem. The potential dose to the local population from 1993 operations 
was 0.4 person-rem. The national average dose from natural sources is 300 mrern/year and the 
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current DOE radiation limit for an individual member of the public is 100 rnrem/year. The 
potential dose from routine decommissioning operations is minuscule compared to both the 
national average dose from natural sources and the DOE limit, and no adverse public health 
effects would be expected as a result of this decommissioning activity. 

Local and regional air quality would not be significantly affected by the proposed action. The 
facility would be maintained under negative pressure and exhausted through HEP A filters and/or 
temporary greenhouses would be erected to maintain control of emissions. 

None of the alternatives would be expected to have any adverse effects on surface or 
groundwater resources in the 200 West Area. A relatively small amount of soil directly under the 
structures might require disposal if it is determined to be contaminated. 

None of the alternatives would be expected to significantly affect existing natural or cultural 
resources. None of the alternatives would be expected to effect native vegetation and wildlife in 
the vicinity of the facility. Appropriate measures were taken with respect to the potential 
historical significance of the 233-S Facility (see Section 2.1). Socioeconomic impacts from any 
of the alternatives would be minimal. The work force required for current S&M activities is 
small. The staff required to accomplish any of the demolition alternatives would be drawn from 
the existing S&M and remediation work force at the Hanford Site or available. subcontractors. 
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6.0 RECOMMENDED REMOVAL ACTION ALTERNATIVE 

Based on overall effectiveness, long- and short-term effectiveness, implementability, and current 
estimates regarding lifecycle project cost. the recommended removal alternative for the 233-S 
Facility is to decontaminate and demolish the structures and dispose of wastes at ERDF. This 
alternative removes the potential for a release of hazardous substances that could adversely 
impact human health and the environment. is protective of workers, reduces S&M costs, and is 
consistent with other cleanup activities in the 200 Area as well as in other areas of the Site. 
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PRELIMINARY HAZARD ASSESSMENT 
OF THE ACTION ALTERNATIVES 

ENGINEERING EVALUATION AND COST ANALYSIS 
FOR THE 233-S PLUTONIUM CONCENTRATION FACILITY 

1.0 PURPOSE AND OBJECTIVES 

Radiological hazards within the retired 233-S Plutonium Concentration Facility are the primary 
substances that present exposure risk. This evaluation presents a summary of the preliminary 
hazards assessment of the three action alternatives analyzed in the Engineering Evaluation and 
Cost Analysis (EE/CA) for the 233-S Plutonium Concentration Facility. 

The radiological hazards that have been identified for the three alternatives are documented, and 
the types of prevention and mitigation requirements necessary to ensure the safety of the 
alternative actions are outlined. This assessment provides a basis to verify that the action 
alternatives pose no undue risk and for the selection of protective requirements for the detailed 
design and workplans. This analysis considers potential releases that could cause harm to 
workers, the public, and the environment. 

2.0 FACILITY BACKGROUND 

2.1 FACILITY DESCRIPTION 

The process area is a four-story-high bay with 30.5-cm (12-in.) thick concrete walls, and the area 
is divided into two zones. The two zones (the process hood and the viewing room) are separated 
with a partition of transparent panels and reinforced structural steel. The viewing room has 
open-grate flooring on each of the upper three levels, with an access ladder in the southwest 
comer. The process hood is 9.7 m (32 ft) high and contains a process system array with 
geometrically safe process vessels up to 7 m (23 ft) tall and 17.8 cm (7 in.) inside diameter. A 
vessel listing is provided in Table 1, and vessel locations in the process cell are presented in 
Figures 1 and 2. 

The non-process pipe gallery contains support lines from the Reduction Oxidation (REDOX) 
Plant, which enter the area through the viewing room. Equipment in the room includes 
instrument lines, steam lines, a chemical makeup tank (empty), and a variety of control panels. 
The control panels are separated from the process area by Lucite™1 panels that isolate the control 
room. The equipment room contains the necessary equipment, ducting, and wiring once used to 
provide and control facility make-up air. The facility water and non-process steam lines have 
been disconnected, and the electrical utilities have been deactivated. 

1Lucite is a tradename ofE.I. du Pont de Nemours & Co. 
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ID Name Status5 (gals) DwgNo. Description 

L-1 1 Feed Tank 30 H-2-45284 2 ch. 10 pipe 

L-2 NP Concentrator 9.25 H-2-17922 7-in. inner diameter x 23 ft high, 44 in. wide, 
10 ft of total packing 

L-3 1 Product Concentrator H-2-30928 Upper - 2 (7 in. x 8 ft) titanium raschig 
packing; lower tube bundle (6 in. x 6 ft 
sch. 10) 

L-41 Product Receiver 14 H-2-17929 2 (6 in. x 4.5 in. high) pipes, sch. I 0 
L-5 1

' j Product Filter Unknown 2 H-2-39993 2.5 in. x 14 in. carborundum filter inside a 6 
in. x 17 in. pipe assembly 

L-6 Pu Product Sampler 13.4 H-2-17930 3 in. x 15 ft horizontal, 5 in. x 30 in. vertical 
sch. 40 

L-7 Pu PR Head Tanlc Removed 2.5 H-2-18087 Pyrex™4 Glass 6 in. x 21 in. high 

L-8 NP Cone. Condenser 5.3 H-2-17923 7 in. x 4.5 ft, 20-in. wide overall 

L-9 Condensate Sampler 6 H-2-18030 8 in. x 40 in. long, 30 in. wide overall sch. 40 

L-IOF 1 L-18 Feed Tank 96 H-2-17928 3 (6 in. x 22 ft) with 2 in. sch 40 risers 

L-10W1 L-18 Waste Tanlc 64 H-2-17928 2 (6 in. x 22 ft) with 2 in. sch 40 risers 

L-11 1 Concentrator Condenser H-2-7252 6 in. x 6 ft long, 5-ft tube bundle 

L-12 Pu Product Concentrator H-2-30703 Overall 6 in. x 22 ft high, with 9 ft high side 
H-2-56715 stm col, 5 ft wide overall (6 in. x 6 ft sch. 10 

tube bundle) 

L-12 mon Pu Product Concentrator I H-2-30911 Same as L-18 mon 
Monitor 

L-13 XAF Cone. Cond. (Pu) H-2-7252 Same as L-11 

L-14 Pu Transfer Trap 14 H-2-17929 Same as L-4 

L-15 Jet Condenser H-2-7252 Same as L-13 

L-1 6 Pu Recycle Tk 18 H-2-30820 3 (6 in. x 56 in. high) sch. 40 pipe 

L-l81mon Anion IX Column Monitor I H-2-30911 6 in. sch IO x 9 in. high w/polyethylene 
shielding (19 in. outer diameter) same as L-12 
mon 

L-21 NP Load-out Tk Removed 2.2 H-2-30902 Pyrex™ 6 in. x 18 in. high 
H-2-30904 

L-22 Recycle Tk to L-16 Removed 5 H-2-45287 Pyrex TM 6 in. x 36 in. high 

LS-I Vent Sump Unknown 3.6 

L-lA Make-up tank 195 H-2-17931 3 ft x 5 ft high overall, 1-in. tube coil inside 
tank 

Loadout Hood Sump <0.1 H-2-18089 I .5 in. x 4-in. deep sch. 40 loadout Hood 
Sump 

1Equipment not in use in 1964 after the fire. 
2Concentrators are titanium with I -in. tube bundles. ·' ~,. 
3L-5 product filter existence is uncertain but may have high dose rate; located in lower-front of process hood (6 ft to left of IX 
column and behind viewing room floor drain position). 
4Pyrex is a tradename of Corning Glass Works. 
5Unless an exception is noted, the vessel was surveyed for inventory (BHI 1996a). 
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Figure 1. 233-S Plutonium Concentration Facility (East Elevation). 
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Figure 2. 233-S Plutonium Concentration Facility (West Elevation). 
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The loadout and decontamination room is located on the north side of the process hood. The 
loadout hood is located on the south side, or common wall with the process hood, and is a 
containment-type work station. The can storage rooms are located on the north side of the 
loadout room. 

The pipe trench is a concrete subgrade structure running between the REDOX Plant and the 
southeast corner of the 233-S Plutonium Concentration Facility. The pipe trench is divided into 
two sections with cover blocks that have metal plates concealing recessed lifting bails . A 
neptunium pipe trench with metal covers is located adjacent to the pipe trench. 

The viewing room is adjacent to the process hood and provides access to upper levels of the 
process hood via three open-grating walkways along the east and south sides of the process hood 
enclosure. The location of the walkways divides the height of the cell into approximately equal 
2.4 m (8 ft) sectioas. The east and south faces of the hood are constructed of Lucite™ panels 
that are supported by steel-frame members. There are usually two Lucite™ panels between each 
level, and in some cases, double panels have been installed. At the north end of the hood, a floor 
at the upper-level supports the now de-energized electric and process instrumentation equipment. 

The 233-SA Exhaust Filter Building is a one-story, 4.9-m (16-ft) by 7.3-m (2-4 ft) reinforced 
concrete structure with 15 .2-cm (6-in.) walls . The 233-SA Exhaust Filter Building is located on a 
20.3-cm (8-in.) thick reinforced concrete pad at the northeast corner of the 233-S Facility. The 
233-SA Exhaust Filter Building contains two parallel filter banks. Each bank has a prefilter and a 
series of double high-efficiency particulate air (HEP A) filters with its own exhaust fan, 7. 6-m 
(25-ft) high metal stack, and sampling equipment. The fans and stacks are located to the north of 
the building. 

An abandoned filter box made of a reinforced concrete structure located below grade lies between 
the REDOX Plant and the 233-S Facility. The filter box is approximately 1.8 m (6 ft) wide by 1.8 
m (6 ft) deep by 3.65 m (12 ft) long with 15 .2-cm (6-in.) thick walls. 

2.2 INVENTORY DESCRIPTION 

2.2.1 Process Hood 

Radiological contamination exists throughout the 233-S Plutonium Concentration Facility. 
However, the largest sources of contamination are expected to be found in the process hood. 
Approximately, 1,530 grams of plutonium bearing residual is estimated to be confined in the 
process piping and vessels. The current estimate is based on a characterization that was 
completed in 1996 (BHI 1996a). An earlier documented NDA survey (WHC 1990) estimated the 
potential confined inventory at approximately 950 grams of inventory in the process piping and 
vessels of the process hood. The 1996 estimate provides an upper-bound estimate for the 
confined inventory of the process hood that is used in this hazard assessment and analysis 
supporting the EE/CA for the 233-S Facility. Table 2 below summarizes the isotopic distribution 
defined in the 1996 analysis. 
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Radiological 
Isotope* 

Neptuniwn-237 

Plutoniwn-238 

Plutoniwn-239 

Plutoniwn-240 

Plutoniwn-241 

Plutoniwn-242 

Americi..un-241 

Total 
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t oven orv on me m e C fi d. th P rocess H d. 00 

Approximate Approximate 
Quantity in Grams Quantity in Curies 

6.31E+o! 4.45E-02 

7.04E-0l l.2!E+o ! 

l.39E+o3 8.64E+o! 

l .28E+o2 2.9!E+o! 

5.19E+o0 5.37E+o2 

5.42E+o0 5.37E+o2 

1.67E+o! 5.7!E+ol 

1.61E+03 7.21E+02 

•Neptuniwn and americiwn inventories are conservative asswnptions based 

on historical relationships of isotopic distributions. 

As-built drawings and observations made during investigations and characterization work confirm 
air pathways between the process piping to the room atmosphere of the process hood. Two 
smear samples from the process hood indicate contamination levels of 1,000,000 dpm and 
25,000,000 dpm alpha. The higher smear sample is from readings of a piece of tape from within 
the most highly contaminated area of the process hood. It is likely that some fraction of that 
sample was not readily dispersible but was removed because of the adhesive contained on the 
tape. 

For purposes of scoping and planning, an estimate of interior surface area and potential surface 
contamination was made. The estimate assumed that all the interior surfaces are contaminated 
with the equivalent 25,000,000 dpm/100 cm smear. Using this assumption, the surface 
contamination in the process hood is estimated to be less than 3 grams of plutonium. An earlier 
analysis (DOE 1994), used in the development of a notice of construction for the State of 
Washington Department of Health, estimated 0.312 grams of surface contamination. However, 
for the purposes of this preliminary hazard assessment, the conservative estimate of 3 grams will 
be used. Table 3 presents the estimated surface contamination, by isotope, within the process 
hood. 
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Table 3. Radiological Inventory of Surface ontamination 
in the Process Hood. 

Radiological Approximate Approximate 
Isotope* Quantity in Grams Quantity in Curies 

Neptunium-237 1. l lE-02 7.80E-05 

Plufonium-238 l .23E-03 2. l l E-02 

Plutonium-239 2.44E+o0 l.5 lE-01 

Plutonium-240 2.24E-0l 5.09E-02 

Plutonium-241 9.08E-03 9.40E-0l 

Plutonium-242 9.48E-03 3.73E-05 

Americium-241 2.91E-02 9.96E-02 

Total 2.80E+00 1.30E+00 

*Neptunium and americium inventories are conservative assumptions based on 

historical relationships of isotopic distributions. 

2.2.2 Other Areas 

Components in the process pipe trench, that connects 233-S Plutonium Concentration Facility and 
REDOX, was suspected to contain inventories of plutonium residuals. The 1996 NDA survey did 
not detect any appreciable inventories. However, an earlier characterization estimated that a 
quantity up to 350 grams of plutonium-239/240 could be confined in the piping which would be 
less than the detection methods used in the 1996 analysis (WHC 1990). No entry has been made 
into the process pipe trench; consequently, no samples have been taken nor has the surface 
contamination been estimated. 

· Other areas include the viewing room, PR can load-out room, the non-process pipe gallery, other 
non-process areas, the exhaust ducting, and the 233-SA Exhaust Filter Building. The 1990 
estimates identify up to 8 grams of plutonium-239/240 ar below layers of paint in the viewing 
room (WHC 1990). A fire in 1963, as well as operation of the facility, spread contamination 
throughout the facility. Paint was used to fixed the contrmination. There are no estimates for 
surface contamination that may be fixed by paint in the other areas of the facility; however, it is 
reasonable to assume that similar conditions exist elsewhere in the facility. 

The exhaust ductwork between the process hood and the 233-SA Exhaust Filter Building is 
estimated from assay tp contain up to 2.5 grams of plutonium residual (WHC 1990). No 
analytical or visual characterization has been made of the residual; however, air samples from the 
stack indicate minimal discharges. Filter assay of the 233-SA exhaust filters indicate less than 
detectable quantities. There is no significant holdup of plutonium in the 233-SA Exhaust Filter 
Building. 
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Estimates in 1990 identified le s than 1 gram of smearable contamination in all the non-process 
areas. The non-process areas f the 233-S Facility have recently been decontaminated in support 
of the recent characterization work and preparation for the removal action. Therefore, the 
smearable contamination in the non-process area is assumed to be negligible. 

3.0 UMMARY HAZARDS EVALUATION . 

3.1 METHODS AND APPROACH 

A preliminary hazard assessment was prepared for the decontamination and dismantlement 
alternative and is documented in BHI-00892 (BHI 1996b). It was assumed that the 
decontamination and dismantlement alternative wrJuld address all significant hazards that could be 
encountered for all alternatives. Preli01:inary reviews of the EE/CA provided direction to address 
the hazards of each alternative separately. Bechtel Hanford, Inc. (BHI) project and functional 
staff prepared a revised hazard assessment of the action alternatives. Guidance found in the 
Guidelines for Hazard Evaluation Pr'Jcedures (AI CHE 1985) was used by the BHI staff in the 
evaluation and documentation of the hazard assessment. BHI ( 1996b) is superceded by this 
hazard evaluation. 

3.2 CONTINUED SURVEILLANCE AND MAINTENANCE 

3.2.1 Activity Description 

Under this alternative, the existing surveillance and maintenance (S&M) activities that are defined 
in BHI procedures would be continued. This involves periodic surveys of areas with potential of 
contamination spread and subsequent contamination release to the external environment. 
Surveillance is provided on a weekly basis, and the filters between areas within the building are 
changed on a monthly basis. Building exhaust filters are tested quarterly. Annual safety 
inspections are conducted to provide comparative information for tracking facility deterioration 
and identifying the need for chang s to the planned maintenance or repairs. Mitigative actions 
would be provided when the thr of release is found to be unacceptable or when spread or 
release of contamination occurs. 

3.2.2 Hazard Evaluation 

Industrial hazards of S&M include falling, tripping, electrical shock, and asbestos exposure. In 
general, these hazards do not represent undue risk and are managed by implementing the worker 
safety and health program. 

Radiation exposure to plutonium contamination is also a hazard for S&M workers. While 
contamination levels have been reduced, it is reasonable to assume that the past contamination 
spreads will continue unless the sources are stabilized or removed. An airborne concentration in 
the viewing room was measured at 300 times the derived air concentration (DAC) limits during 
recent stabilization and characterization efforts. While levels have been reduced, it is reasonable 
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to assume the past contamination spreads will continue unless the sources are stabilized or 
removed. Entry into the process hood is restricted under existing S&M operations because the 
potential airborne concentrations are anticipated to exceed the protection factors of available 
personnel protective equipment. Direct radiation is a lesser exposure risk in the viewing room. 
Radiation levels at less than 30 mR/h have been detected in these areas. Hazard communications, 
worker training, radiation control procedures, and S&M work control procedures are required to 
ensure radiation safety. 

Air emissions from the 233-S Plutonium Concentration Facility are a minor risk potential 
(DOE 1994). A HEPA exhaust ventilation system is provided to minimize environmental release 
and prevent contamination spread from the process hood. 

Accidental criticality does not represent a significant risk during S&M. While the total fissile 
inventory is estimated to exceed the subcritical mass limit, the form and distribution precludes the 
potential of a criticality accident during S&M activities (BHI 1995). 

Roof and other joint leaks represent a threat of water infiltration, causing contamination spread 
and minor worker exposure. S&M worker training ensures the proper awareness and 
responsiveness to hazardous conditions. 

Fire hazards do not represent an undue risk to workers or the environment. Radiological 
consequences (as a result of a fire) have been estimated to be minor (WHC 1994). Standard fire 
protection and building emergency planning are implemented for the S&M operations. 

Natural phenomena hazards of high wind and earthquake pose no undue risk to the S&M 
operations or to the confinement structures. The structures, though likely built to the 1952 
edition of the Uniform Building Code (UBC), are judged to withstand current UBC loads without 
catastrophic failure. Site specific snow and ash loads also do not present an undue risk to the 
233-S Facility. Infiltration of moisture and winter freeze and thaw cycles are a threat to the 
confinement structures of the building. S&M procedures, reactive maintenance, and a building 
emergency plan provide the protective requirements for relevant natural phenomena hazards. 

3.3 DECONTAMINATION AND CONTINUED SURVEILLANCE AND 
MAINTENANCE 

3.3.1 Activity Description 

The scope of decontamination and continued S&M includes _the following : 

• Decontamination/stabilization of the high surface contamination of the process hood and 
process pipe trench 

• Removal of the fissile inventories in the process hood and process pipe trench 

• Decontamination/stabilization of the remaining building surfaces 
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• Shut down of the building exhaust system 

• Disposal of the decontamination wastes 

• Isolation of the 233-S and 233-SA buildings 

• Minimal S&M program to ensure isolation of the buildings and contaminants. 

Work planning has addressed the pipe gallery activities to include the removal of 
asbestos-wrapped steam lines and insulated raw water lines, process air lines, and instrument lines. 
The control panels and chemical makeup tank will be removed from the walls, floors, and ceilings. 

Prior to the decontamination and decommissioning of the loadout hood, a confinement enclosure 
will be established around the entire hood. Air flow within this enclosure will be directed to the 
hood exhaust and if necessary, HEP A-filtered blower system will be attached to the enclosure to 
provide the air flow controls. Initial in-hood operations will include surface vacuuming or 
absorbent wiping of the internal hood surfaces. Then the surfaces will be coated with a fixative 
readying the hood for dismantlement. Powered hand tools will be used to section the hood into 
appropriate pieces. After the entire hood has been removed, the exhaust ducting will be modified 
to minimize the spread of airborne contaminants. Removal of the confinement enclosure will be 
completed by wiping the inner layer with absorbent wipes and then removing the inner layer. A 
fixative coating may also be applied to the inner layer if necessary and then the remainder of the 
enclosure will be disassembled. 

Removal of the pipes in the process pipe trench will be performed to eliminate sources of 
contamination and to reduce the radioactive material inventory of the facility. 

Equipment dismantlement in the process hood will require installation of an in-cell rigging system, 
modification or adjustments of the ventilation system, and in-hood preparatory cleaning. Cleaning 
will be achieved by scooping or vacuuming techniques. Following the hood cleaning operations, 
the equipment systems in the process hood will be vented and drained of remaining liquids and cut 
into sections in place. (The process piping was drained and isolated as part of facility 
deactivation. The planned draining activity is precautionary, no free liquid is anticipated.) 

It is anticipated that the equipment removal will progress from the lower levels of the process 
hood to the upper levels. Lowering of sectioned equipment to the lower level will be carefully 
performed and removing sectioned segments will be pre-planned so hang up and excessive 
handling is not required. Once each segment has been lowered to the ground-floor level, the 
segments will be removed to the waste packaging support enclosure. Existing unistruts and 
pad-eyes embedded into the roof will be used as rigging points, as they were initially used to hoist 
the equipment into place during construction , Engineering evaluations of these lifting points will 
be conducted to verify their condition prior to their use. An I-beam roof support over the upper 
walkway also exists that can be used to support equipment removal from that level. Tie-off or 
bracing of the system segments as they are cut will be accomplished from overhead rigging 
(previously installed) or from localized structures adapted for this purpose. 
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Once the building equipment has been removed, the interior ductwork will be readied for 
dismantlement. This effort will involve installing sealed caps on all ducting at the wall or ceiling 
surfaces where they enter the rooms. Where the ductwork extends into rooms, hallways or 
overheads, those sections will be cut and removed. The interior ductwork contained in the 
facility's walls and ceilings will have fixative applied prior to their removal during building 
dismantlement. 

At this point of the project, additional decontamination of the w_alls, ceilings, and floors will be 
performed to minimize the opportunity for contamination spread during the continued S&M. A 
decision to remove or stabilize the floor drainage system will be made. 

Once the building interiors have been decontaminated or stabilized to a predetermined end point, 
preparations to tum off and isolate the exhaust ventilation system will begin. The inner surfaces 
of the exterior exhaust duct will be coated with a contaminant fixant to stabilize these surfa~es 
The exhaust fans will be turned off but will be maintained for possible future use. 

Verification of achieving the predetermined decontamination or stabilization criteria will precede 
implementation of reduced S&M requirements. The facility S&M plan and procedures will be 
revised, and the personnel training to support the revised S&M program for the isolated 233-S 
Plutonium Concentration Facility. 

3.3.2 Hazard Evaluation 

This alternative requires workers to enter into areas that are currently restricted because of 
potential radiological exposures. This alternative provides a higher potential to accidentally cause 
a radiological release. However, no undue risk is identified either to workers or the environment. 

Industrial hazards of S&M will be present during the decontamination phase. The hazard of being 
struck by hazards that are not significant in current S&M activities (WHC 1993) would be present 
with the materials handling required by decontamination and waste handling. The opportunity for 
industrial accidents will increase during the period of decontamination. 

The risk of radiation exposure is greater for this alternative than for continued S&M. The 
majority of decontamination work will be in potentially high airborne areas of the process hood 
and process pipe trench. In these areas, especially in the process hood, existing surface 
contamination is anticipated to exceed the protection factors of self-contained breathing apparatus 
(SCBA). Other areas oflesser contamination will be decontaminated or stabilized that represent a 
higher exposure risk then continued S&M however the risk are relatively minor. Radiation safety 
requirements will define an adequate level of surface stabilization prior to manned entry of the 
process hood. The exhaust ventilation system would likely require special technical and 
administrative controls. A work-specific health and safety plan (HASP) and radiation work 
permits will define the appropriate worker controls. 

Disassembly and removal of the piping systems creates an additional risk of release. Exhaust 
ventilation is required to prevent the spread of contamination to areas outside the process hood 
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and to prevent undue discharges to the environment. Building/site emergency planning will be 
required to mitigate the unlikely release of radioactive contamination. 

Radioactive gas generation from decay could present an inhalation or explosive hazard portions of 
the piping and vessel systems. While it is not anticipated that the process piping is a closed 
system, the condition has not be verified. Further analysis to support the RDR will be required to 
define. Additionally, this hazard would likely be addressed in the building emergency plan. 
Disposal of gas-generating substances will be addressed by requirements for packaging, shipping, 
and waste acceptance. 

The characterization performed for the process hood (BHI 1996a) and process pipe trench 
(WHC 1990) identified there was sufficient quantity of fissile material to require a criticality 
analysis. A preliminary analysis by Los Alamos Technical Associates (BHI 1996c) and a separate 
verification (BHI 1996d) documented that an accidental criticality is highly unlikely. However, 
uncertainties regarding inventory estimates require special administrative work controls to prevent 
any chance of accidental criticality. Special administrative controls will be prepared for the 
dismantling, handling, and verifying ir.ventory (non-destructive assay) for the process piping and 
vessels . Specialized equipment, such as critically safe vacuums and waste containers, will be 
required during operations. 

Risk ofradiation exposure to workers at 233-S Plutonium Concentration Facility, other onsite 
workers and the local environment are associated with packaging, staging, and transporting the 
waste for disposal or retrievable storage. The U.S. Department of Transportation (DOT) and 
U.S . Department of Energy (DOE) standards would be used to define the protective requirements 
necessary for the safe handling of the contaminated wastes. Waste acceptance criteria of the 
Environmental Restoration Disposal Facility (ERDF) would be requirements applicable for low 
level and mixed waste. Applicable onsite standards and requirements would define the 
appropriate requirements for transuranic waste. 

Natural phenomena hazards are of similar consequence as the alternative for continued S&M with 
one exception. There is a remote possibility that an earthquake could occur during 
decontamination and removal of the process piping and vessels. A release could result in airborne 
contamination that would exceed the protection levels of the personal protective equipment. 
Confinement systems, such as temporary green housing, special wrapping, and remote-handling 
work procedures would be required. Building/site emergency preparedness procedures would be 
required. 

3.4 DECONTAMINATION AND DEMOLITION 

3.4.1 Activity Description 

The decontamination and demolition alternative would involve all of the decontamination 
operations as described in the decontamination and continued S&M alternative. Additionally, this 
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alternative would dismantle the remaining decontaminated or stabilized structures and dispose of 
them at the ERDF. After decontamination activities have been completed within the 233-S and 
233-SA facilities, final dismantlement efforts will proceed. 

Dismantlement would be accomplished by carefully sectioning the structure using procedures to 
minimize the threat of airborne contamination. The sections would be packaged to meet 
predetermined criteria for transportation to the ERDF. Dismantlement would likely begin at the 
top of the 233-S Plutonium Finishing Facility. Dismantlement techniques would be designed to 
allow non-contaminated building materials to be recycled where possible. 

Once the facilities have been dismantled, the floor slab footers, filter box, and pipe trench will be 
removed. A decision regarding when to remove the floor drainage system will be made 
considering two options: (1) removal prior to building dismantlement or (2) removal after the 
building is removed. These locations will have been decontaminated using the same methods used 
for the 233-S and 233-SA facilities . After a final survey of the 233-S Plutonium Finishing Facility 
decontamination and decommissioning site has been performed and any residual contaminants are 
removed ·or adequately isolated, the project will be complete. 

Surface area remaining after demolition and disposal would be stabilized to minimize the spread of 
detectable residual contamination. Stabilization methods may include providing a clean soil cover 
or other appropriate engineered barriers. Minimal administrative or institutional controls may be 
required, depending on residual inventories remaining in the shallow surface soils. 

3.4.2 Hazard Evaluation 

No undue risk is anticipated from the hazards of this alternative. The hazards associated with the 
decontamination and dismantlement alternative are the same as those for the decontamination and 
continued S&M alternative. The primary difference is industrial hazards present a greater risk due 
to the overhead hazards, general handling and transport of the spoil material. The potential exists 
to encounter buried utilities or unknown structures during subsurface activities. These hazards 
would be controlled by worker safety requirements and compliance with site excavation permits 
and site emergency plans. 

Removal of the sub grade structures would introduce the risk of exposure to below grade 
contamination. Standard contamination controls would be required for work procedures and site 
emergency planning. 

4.0 SUMMARY CONCLUSIONS 

Plutonium contamination is the hazardous substance of concern in the 233-S Plutonium Finishing 
Facility. Contamination spread is a characteristic of the history of the building since it has been a 
surplus facility. Migration of the plutonium contamination has been found on the outside of the 
facility and has required decontamination and stabilization is past years. It is reasonable to 
assume that because of the inherent nature to emit particles, contamination will continue a slow 
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migration until the residual inventory is removed and safely disposed. The quantity of residual 
plutonium, the dispersible nature of the material, and the fissile potential are characteristics of a 
hazard category 2, nuclear facility (DOE 1992a and DOE 1992b ). 

The hazard associated with the three removal alternatives can be controlled using known and 
previously demonstrated procedures and technologies. During the remedial design phase, detailed 
work plans will be developed based on the suspected and known hazards related to the 233-S 
Plutonium Concentration Facility and the selected removal action. Safety and health requirements 
that are identified in the text of this EE/CA and subsequent action memorandum will be 
implemented in the plans and procedures of the remedial design report and subsequent work 
procedures. Programmatic safety and health requirements will be provided by compliance with 
appropriate BHI procedures and management system. The combination of specific requirements 
implemented from the selected applicable or relevant and appropriate requirements and to be 
considered standards and the BHI safety management system will ensure no undue risk in the 
selected removal action. 
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