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PHYSICAL STAlUS AND POST STABILIZATION ACTIVITIES REPORT 
fOR THE 233-S BUILDING 

1.0 INlRlDUCTION 

Th1s report documents tha cont~1nat1on stab1lfzation act1v1t1es ot · the 
233-S REOOX Plutonium Concentration Buil ding located in the 200-W Area of the 
Hanford Site in the State of Washfngton. The 233-S Building provided final 
purfficat1on of plutonium and neptunium nitrate solutions from the 202-s REOOX 
Building. This report also summa~izes the current physical and radiological 
status and configuration of the 233-S Bu il ding with reference to past 
Decontamination and Decanm1ssion1 ng activities. 

Th~ ultimate objective of the stabil 1zatfon actfvftfes was to prevent 
contam1nat1on fran spreading w1th1n the facility and into the environment, 
thus compounding the final deconn1ss1on1ng activ1t1es, and to enable 
surveillance and maintenance personnel to operate in the fac11fty with a 
mfn1mum of effort and ~anpower. 

The stabilization project was initiated as a result of surve111ance 
reports 1ndicat1ng deter1orat1ng phys1cal and rad1olog1cal conditions tn and 
around the 233-S Building. Contamfnatfon of undetermined or1g1n had been 
found on the ground surface adjacent to the 233-S Building. Surface 
contamination levels within the building had increased, causing an in1,;rease in 
the airborne concentration levels. 

A rad1ologfcal assessment (Reference l) was conducted in February 1987 to 
determine whether or not contami nation was escaping from the bu11d1ng and to 
recommend methods for stabflizfng the worsening conditions wfth1n the 
structure. stabilization act1v it fes were 1n1tiated 1n the sumlnir of 1987 and 
completed on December 30, 1987. 

Stabilization actfv1t1es were limited to conta1n1ng the high levels of 
contamination inside the Process Hood; decontamtnat1on of the V1ew1ng Ro0111, 
Stairwell and Loadout RoomJ and cleanup of the adjacent areas outside the 
233-S Bu1lding. No decontamination act1vftfes were attempted insfde the 
Process Hood or P1pe Gallery. 

Project work included, 

• Pre-job Preparation 

• Ventilation System Repair and Modtf1cat1on 

• Outside Area Decontamination and Stabilization 

• Bu11dfng Inter1or Decontamfnat1on and Stab111zatfon 

• Final Radfolog1cal Survey 

l of 26 
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2.0 DEsaumCJt OF FACILm PRIOR TO STABILIZATION 

2.1 History 

The original 233-S structure was buflt i n 1954-55 and put into service 1n 
Ma.rch 1955. During the initial .process, a dilute plutonium nitrate 
solution was tran»ferred from the 202-S CREDOX) Building to the 
233-S Building. In the 233-S Bu ilding, the plutonium solution was 
concentrated and 10a.ded into Product Removal (PR) cans for transport to 
Z-Plant for further processing. In 1962~ the operation was expanded to 
include a neptunium concentration and loadout process, along w1th an 1on 
exchange plutonilJlll pur1ffcation process. 

The neptunium process was much like the 1n1tfa1 plutonium process. 
Neptunium solution was received from 202-S Bu1ldfng and concentrated on a 
batch basis. The concentrated neptunium solution was then loaded into 
transfer cans and transported to the PUREX Plant for further processing. 

In the Ion Exchange Process, solutions conta1nfng p1uton1um and 
undesirable impurities were passed through a resin bed where the 
plutonium absorbed onto the resin, while the 1mpur1t1es rEma1ned 1n 
solution and left the system. The purff1ed plutonium was then chemically 
removed from the resin, concentrated, and loaded into PR cans for 
transport to 2-Pl ant . 

A chemical reaction within the 1on exchange unit caused a f1re in 
November 1963. This ffre caused extensive damage to the process 
equipment, gross alpha contamination wfthfn the process area, and general 
contamination spread to other port1ons of the facility. Top priority was 
placed on restart of the facf11ty because of the demand for plutonium at 
that tfme. The bu1ldfng was decontaminated to practical levels in an 
intensive six-week program. Remaining surface contam1natfon was sealed, 
and operations were resumed w1thout the fon exchange process. 

In 1967 the REDOX 202-s Building, along with the 233-S 8ufld1ng, was shut 
down and placed 1n a layaway status. Some of the tasks that were 
performed during the layaway of the 233-S Building were: 

• Process equipment and vessels were 1nterna11y flushed for product 
removal. 

• The equipment inside the Process and Loadout Hoods was externally 
flushed and the inter iors of the hoods were decontaminated to remove 
gross contam1nat1on. (Equipment inside the Loadout Hood was removed 
in 1979). 

• Combustibles, tools, supplies, and unneeded portable equipment were 
removed. 

• Loose pa1nt was removed and bare spots were repainted. 

• Internal walls and floors were cleaned to levels of smearable 
contam1nat1on considered acceptable for layaway. 

• Some surface contamination was fixed beneath applications of paint. 

-2-
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2. 0 DESCRIPTION OF FACILITY PRIOR TO STABILIZATION (Cont. ) 

2.1 H1storx CCont.> 

• Air 5amplfiilr valves were closed. 

• Unneeded monitoring equipment and- utilities were deact1v~ted. 

• Some doors were sealed closed, and entry doors were locked. 

When 1t became evident that the REDOX Plant wou1d not be restarted, 
1 a.ye.way status was changed to Layaway Cond1t1on, Abandonment Category V 
(Retired) on Aug.1st 8, 19690 

Decontamination and Decommfss1onfng act1v1tfes were performed on 
approximately 25% of the facility during FY 1979 and FY 1980. Further 
D&D work was scheduled for FY 1981 but was deferred due to budget 
constraints. 

2.2 Location 

The 233-S Building 1s located 24 ft north of the west end of the 202-S 
(REDOX) Building on the 200-w Area site. The 200-W Area fs located 
approximately 1n the center of the Hanford Site (Figure ll. The 200-W 
Area ~nd location of the 233-S Bu1ld1ng w1thfn the site are shown fn 
Figure 2. The location of the 233-S Bu1ld1ng 1n relationship to the 
202-S 8u1lding is shown in Figure 3. 

2.3 Physical Description 

The 233-S Building ls approximately 85 ft long, 37 ft wfde, and 32 ft 
hfgh, with 3,100 ft total ground floor area. The buildfng fs 
constructed of reinforced concrete. w1th 8-in. thick walls and 6-1n. 
thick floors, consisting of ten room~ plus a1r locks, and fnclud1ng a 
high-bay process area. (f1gure 4). Storage and change roans are one 
story high. The high-bay area (Process Cell) fs four stories (32 ft) 
h1gh and 1s divided 1nto two zones vertically by a partition of 
transparent pl ast1c panels rei nf creed w1th structural steel. The · 
reinforced concrete wal ls around the Process Cell are l ft thick. One 
zone (Viewing Roan) 1s a matntenance and vfewing area with four working 
levels, the top three of which have open-grate flooring. External access 
to thfs zone 1s provided through a sheet metal enclosed sta1rwe11 
addition. The other 2one (Process Hood>, des1gned for contact 
maintenance by direct entry or glove port access or both, contains the 
stainless steel, titanium, and glass process equtpment. The facility is 
connected to the REDOX 202-S Building v1a a pipe trench which houses 
blanked-off solut1on transfer lines. 

The 233-SA Filter Building, located adjacent to and east of tha 
233-S Bufl ding, contains two sets of filter banl<s. (Figure 5). Each 
filter bank contains a roughing filter and two Htgh Eff1c1ency 
Particulate A1r (HEPA) filters in series. The two exhaust fans are 
located external to the building. The filter systems are equipped with 
radiation monitoring equipment and alarms, including continuous stack 
efflyent mon1tor1ng. 

-3-
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Figure 4. 233-S Plutonium Concentration Facility 
and 233-SA Filter Building 
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2.0 DESCRIPTION OF FACILITY PRIOR TI) STABILIZATION (Cont.) 

2.4 Building Layout 

The 233-S facility is partftfoned fnto ten major roans CF1gure 6). These 
rooms are, 

• SWP Change Room 
• Equipment Roan 
• Control Roan 
• Pfpe Gallery 
• Can Storage Room 
• PR Can Storage Rocm 
• PR Can Loadout Room 
• Staf n-ell 
• V1ewing Roan 
• Process Hood 

All outside doors, except the north sta1rwel1 exit floor, are equipped 
with air locks, These afr locks, which are small vestibules with a door 
on each end, serve to maintain the proper building ventilation a1r 
ba1 ance. 

The Main Entrance Air Lock, SWP Change Room, Toilet, Equipment Room and 
Control Roan are considered the radiologically 1'c1ean areas" of the 
f;;dlity, 

Maio Eotrance Air Lock 

The Main Entrance Air Lock 1s located at the northwest corner of the 
building, and was used for entry into the contaminated portions of the 
building vfa the SWP Change Rottllo Currently, this air lock only provides 
access 1nto the radfolog1cal1y clean areas of the facility. 

swe Change Boan 

Before deactivation, the SWP Change RoCIII contained lockers for personal 
cloth1ng, a stock of SWP clothing and radfation survey instruments. This 
room was used for changing clothing, making normal entries fnto and exits 
from the radiologfcal controlled areas vfa a doorway into the PR Can 
Loadout Roan. The access door into the PR Can Loadout Room 1s currently 
kept locked, except when personnel are working 1n ttie contaminated areas 
of the building for purposes of emergency egress. 

Equipment Room 

The Equipment Room originally housed the ventilation supply fan. heat1ng 
and air cond1t1onfng equ1pment. The supply fan 1s currently operational, 
however. the heating and air oonditfoning equipment are no longer in 
service. The supply fan provides a1 r only to the SWP Change Room, 
Control Room and Can Storage Roan. 
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2. 0 DEsatIPTION OF FACILITY PRIOR TO STABRIZATION (Cont., ) 

Control Boan 

The control Room contains the p~nel board, associate 1nstrunentatfon and 
controls that were used for rwrnote operation of the process equipment. 
The following were not deact1vated during the facflfty layaway: 

• Ventflatfon supply end exhaust instrumentation 
• Process Hood sunp fn~trumentat1on 
• fire detector and alarm instrumentation 

e1~e Gallerv 

The control panel board w1th metal and rfgf d pl a.stic walls partition the 
"clean" Control Roen from the radf olog1ca1 ly posted Pipe Gallery. Entry 
into the pipe gallery 1s made through an outside a1r lock located at the 
southwest corner of the bu11dfng. Control and service piping penetrate 
the pfpe gallery wall into the Process Cell, some of these lines are: 

• Instrument Sensing lines 
• Control Afr lines 
• Chemical Addition Lfnes 
• Water L 1nes 
• Steam Li nes 
• A1r lines 

Currently, low levels of contamination exist wfth1n ~he Pipe Gallery. 
The south end of the east wall contains an opening for air flow into the 
Viewing Room. The air lock at the southwest corner al&o contains low 
leve1s of contamination. 

During the operation of the 233-S Building, the Can Storage Air Lock. Can 
Storage Room and PR Can Storage Roan were maintained as areas free of 
smearable radioactive contamination. 

Cao storage Ai c Lock 

This air lock was used to ma1nta1n ventilation air balance during Product 
Removal CPR) can shiplll8nt fran, and recycle can rece1pt into the 
fac111ty. 

can Storage Rogrq 

The Can Storage RoOlll was used to store canned recycle solutions rece1vad 
fran Z Pl ant. 

PB can stor:Age Roan 

The PR Can Storage Room was used for storfng canned product solutions 
awa1t1ng shipment to other facilities. Entry into this roan 1s made 
t~rough the air lock at the northeast corner of the building or th& door 
lead1 ng from the PR Can Loadout Room. 
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2 . 0 DESCRIPTION Of FACILm PRIOR lO STABILI ZATION (Cont.) 

PR Can Loads;,ut Room 

The PR Can Loadout Roan was maintained at a low level of alpha 
contemfnat1on. The fns1de of the Loadout Hood was usually grossly 
contaminated with alpha. 

Empty PR cans were placed fnto the Loadout Hood. loaded with product 
sol ut1on, removed from the hood, decontaminated and wefghed. This room 
was also used for transferring recycle solution back into the process 
system. The Loadout Hood contained the tanks, valves, and equipment used 
for transferrfng concentrated so1ut1ons 1nto and out of the transport 
cans. 

The equipment was rEmOved f rom the Loadout Hood during the 1979-80 D&D 
activities. Attempts were made to decontaminate the hood and the 
remai nfng contam1nat1on was f fxed with paint. HEPA fi l ters were placed 
on the air i nlets to the hoodv however. the three filters on the top were 
fixed only with tape for a seal. The interior of the hood stfll remains 
highl y contamfnated. 

Normal entry into the Loadout Roan was made through the door leading from 
the SWP Change Room. Th1s fs no longer current pract1ce. The SWP Change 
Roan door 1s normally kept locked except when personnel are making 
entries into the Process Area, and then it 1s to be used only as an 
emergency ex1t. Routine entry 1s currently made through the PR Can 
Storage Room. 

sta1 rweJJ 

The Stair-well, located on the east side of the h1gh bay area, contains 
three flights of 5ta1rs with l andings on each level. Normal stairwell 
entry and exit 1s made through the east door of the PR Can Loadout Roan. 

An air lock, connecting the first level v1ew1ng roan and an east outsi de 
ex1t, 1s located south of the sta1 rwe11. There 1s an emergE1ncy exit on 
the north end, first level, of the stairwell. Th1s door does not have 
a1r lock protection. · 

Viewing Regn 

The Viewing Roen fs one of three roans (Stairwell and Process Hood) that 
make up the four-story High Bay area. Before stabilization, alpha 
contam1natfon levels varied froM low leve1s of loose surface 
contamination to gross l evels of fixed contaznfnat1on. 

The ftrst level has a concrete f1oor and the second. third, and fourth 
fl oors are made of steel grat1ng. Entry to the f1rst level 1s made 
th rough a heavy shiel ded doubl e door leading from the PR Can Loadout 
Room. A rear door near the southeast corner leads to an air lock wh1ch 
connects to an east outs1de ex1t, 
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2. 0 DESCRIPTION OF FACR.IlY PRIOR TO STABILIZATION (Cont.) 

Viewing Bogn (cont. ) 

In the event norma1 exit doors are blocked, emergency escape can be made 
via a steel ladder, wh1ch runs fran the fourth level to the first level. 
fn the 5outhwest corner of t he Viewi ng Roan. 

The Viewing Roan is part itioned f rcm the Process Cel l wfth a metal 
framework and ranovable t ransparent plastic panels. 

When the access doors into the Viewing Roan are shut, normal ~frflow into 
the roan 1s provided by two openingsi one in the north wall and one 1n 
the west wal 1. These open1 ngs had no rever se fl aw protection, such as 
f11ters, to prevent the rel ease of contem1nat1on. 

Process Hood 

The majorfty of the plutoniu~ and neptunium process equipment i~ located 
within an isolated area ident1ffed as the Process Hood. The hood 
canprises one area# four stories tall. Entry into the hood may b& made 
through a manway port on the first level. When the building was 
operational, access to equipment on the first and second levels was 
provided by us :~9 portable stepladders. Acee.~ to levels above the 
second floor 'r<.' :.. made by removing part1t1on pane1 s on the respective 
View1ng Roan level and installing scaffo1d planks on the existing 
horfzonta1 steel framework. 

The Process Cell 1s the central feature of the 233-S Bufldfng, since all 
airflow 1n the facility enters the hood via the Viewing Roan before being 
exhausted to the 233-SA Bu11 d1ng. The Process Hood is also the most 
contaminated area fn the building. Quantities of transuranic isotopes 
withfn the Process Hood have been est1mated to be about 2,000 grams. The 
Process Hood did not have fso1at1on containment. The four air flow inlet 
openings in the cell coul d not be closed or sealed. Therefore, there was 
nothing to prevent contamfnation fran •caping fran the cell into clean 
areas of the building ff there was a loss of power to the exhaust fans 
for any 1ength of t1me. 

2.s RadfoJog1caJ status 

F1gure 7 1dent1ffes the contami nated areas inside the 233-S Bu1ldfng and 
the areas subject to the scope of the decontam1nat1on and stab111zat1on 
activftfes. A comprehensive radiation survey was conducted on 
January 16, 1987 to determine the overall extent of contamination 
(Survey No. 00137-875). A Sllllmary of the survey results are listed 1n 
Table l. The survey was performed using standard Hanford radiation 
survey meters. 

-13-



I _, 
A 
I 

AIR 
LOCK 

a33-SA 
BLDG 

CAN 
STORAGE 
ROOM 

~AREAS N•T 
~ INCLUDED IN 

AIR 
LDCIC 

f>R CAN 
STORAGE 
RCJDH 

• NORTH 

SVP CHANG£ ROOH 

SCOPE or STABILIZATION ACTIVITIES 

~ AREAS DECONTAMINATED DURING THE 
~ 1987 STABILIZATION PR• JECT 

TOILET 

Figure 7. Contaminated Areas in 233-S 

EQUJPMENT 
RDCl4 

.~ 

AIR FL•\./ 
VENT •PENING 

~ 
C 
I 

C 
0 

.!.t -I 0 

"' 00 

:;c, 
IT1 
< . 
0 



SO-OO-TI-028 "REV. 0 

Table 1. 1987 Radiological Direct Survey Results - 233-S Building 

LOCATION 

l. Loadout Room 

Dust on Cr1tfca11ty Detector 
Floor near SOP to Stai rwe11 
Floor near door to Process Area 
Floor near door to Process Area 
Dust on pipe - South Wall 
Top of Loadout Hood 
Top of Loadout Hood 
Top of Loadout Hood 
Floor, northeast comer of Loadout Hood* 
Floor near North Wall 
Floor near North Wa11 

* Dose rate at this location 10 mr/hr 

2. Air Lock (southeast) 

Floor 
Floor 
Floor 

3. Stat rwel 1 

Ra.11s 
Floor, bottan of Landing 
Stairs 

4. V1ewing Room 

Vent Opening 11 
Vent Opening 11 
Floor - front of ~ent ll 
East Wall 
North doors - to Loadout Ro0111 
Panel Ledge - center (west) 
East Wall 
Panel Ledge above Vent 12 
Panel Ledge above Vent '3 
Panel south of Vent 13 
Floor near doo~ to Air Lock 
Wall near door to Afr Lock 
Ceiling - center 
Panel - south of Vent ll 
Door Handle to A1 r Lock 
Light f1xture 

General Area dose rate - 20 mr/hr 

DPM ALPHNP robe Area 

42,000 
49,000 
49JIOOO 
49,000 

175,000 
700 

1,000 
1,000 
7,000 
<Detectable 
<Detectable 

2,500 
1 .. soo 
2,000 

17,500 
35,000 
31,500 

17,000,000 
3,000,000 

350,000 
364,000 
210,000 

3,000,000 
70,000 
42,000 
35,000 

560 .. 000 
28,000 
24,500 
63,000 

3,000,000 
56,000 
35,000 

Dose rate 1n contact with panel near Vent 11 - 180 mr/hr 
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3 .O IDENTIFICATI~ AND CIJMTIFICATION OF IW>IONUC1IDES 

3.1 administrative controls 

Decontaminatfon work wfth1n the 233-S Building required the use of an 
industrial-type vacuum c1eanero The only vacuum cleaner authorized at 
the tiPII was the •Minuteman x-100• ut11121ng a 55-gallon drum. 
Additional l iaiitati0ns spec1ffed that a vacuum could not be used 1n areas 
known to contain greater than 400 grams of f1ss11e material, as 
established by nondestructive assay estimates prior to start of work. 
However, no limitations govern the use of vacuum cleaners if ft could be 
detennined that the quantity of fissile material 1n the designated work 
area was less than 10 grams, detennfned by the same nondestructive 
methods. Therefore, a nondestructive assay was perfor1'18d 1n the Viewing 
Room and Stairwell to detenn1ne vacuuM cleaner requirements and whether 
or not fissile inventory had changed since the last assay that was 
performed fn the late 1970 1 s. 

3.2 Jransuranic Isotope Inventory 

Previous analyses of the contaminated areas in the 233-S Building 
(primarily Process and Loadout hoods), indicated total plutonium 
inventory to be about 2,0 kilogrnms ±. 50%. (Reference 2). Table 2 lists 
the estimated quantities of plutonium in the 233-S Building based on 
previous Non-Destructive Analyses surveys performed 1n 1978. 

Table 2. 1978 Estimated Plutonium Inventory - 233•S Building 

Locations Grams of PJutonfum 

SWP Change Roan Decontcll'l1nated Cl} 
Control Room Decontam1nated Cl) 
Can Storage Room Decontaminated (1) 

PR Can Storage Roan Oecontc1111 nc1ted (l) 

PR Can Loadout and Decon-
tam1nat1on Ro<J'll Trace 

Loadout Hood 20 ±. SOJ (2) 
Stairwell A1 r Lock Trace 
Stairwell Trace 
Viewing Roan =3 
Process Hood f ,000 t. so, (2) 
233-SA Bu11 ding 

<30 
Ventilation Ducts 
Pipe Trench Not Determfned 
Pf pe Gallery Not Determined 

Cl} Decontaminated previous to 1980 

(2) NOA performed 1 n November 1978 

-16-



SD-DD-TI-028 REV. 0 

3.0 IDENTIFICATION ANO <IJANTIFICATICII OF RADI<HJQ.IDES (Cont.) 

3.3 Noo-Pestruct1ve 600Jys1s {NOA> 
The NDA was performed 1n November of 1987. The anal yt1ca1 method for 
determ1n1ng total fissile inventory was based en gross alpha measurements 
of removable and fixed contamfnatfon level& at sample locations on each 
major surface area. Total fnventory values were obtained by asslllll i ng 
that Pu-239 was the principal contamfnat1ng radionuclide fn the areas 
adjacent to the Process Hood. and was due to the f1re and explosion 1n 
the plutonium 1on column 1n 1963. The approximate f50topfc canpos1t1on 
of plutonium 1n the 233-S Building, based on earlier ffndfngs 
(Reference 2). was =93.51 Pu-239, :=6% Pu-240,. ~o.2J Pu-241, and :;:::0.3% 
Am-241. 

3.4 o&o Stab11tzat1on Project 

The purpose of the D&O stab11fzat1on activities was to remove loose 
surface contaminatfon from the roans and spaces adjacent to the Process 
Hood Cexc1ud1ng the Process Hood and Pipe Gallery). One of the planned 
decontam1nat1oo methods wa!. to use vacuum cleaners to remove the large 
quantity of dust and dirt that had accumulated 1n the Stairwell and 
V1ew1ng Room. In order to verify that the plutonium inventory 1n the 
building had not changed, and to determine that er1t1ca11ty standards 
would not be required during vacuum operations, the Stairwell and V1ewing 
Roan were again surveyed to establish plutonium fnventor1es 1n November 
of 1987. The results of the analysis and the inventory status of the 
233-S Bu11dfng are l i sted fn T~b1e 3. 

Table 3. 1987 Status and FIYtoniuM I nventory - 233-S Bui l ding 

Locations 
SWP Change Rocxn 
Control Roan 
Can Storage Room 
PR Can Storage Roan 
PR Can Loadout and Decon-

tamination Roan 
Loadout Hood 
Stairwell Air Lock 
Stai n,ell 
V1ewf ng Roan 
Process Hood 
233-SA Bu11 dfng 

Ventilation Ducts 
P1pe Trench 
Pipe Gallery 

Cl) Oecontamtnated previous to 1980. 

Gram~ of Plutonium 
Decontaminated Cl> 
Decontaminated (1) 
Decontaminated (1) 
Decontaminated (1) 

Tr-ace C2> 
Trace C3) 
Trace 
::(J.l (4) 
z3 .3 (4) 
2,000 t. SO% (5) 

}<30 
Not Oetenn1ned 
Not Detenn1ned 

(2) Decontaminated. 1979-1980, to low detectable levels of alpha 
contamination. 

C3) Loadout Hood was decontam1nated to rE111ove gross 1 e-1el s of 
alpha contamfnat1on. The remaining contamfnatfon w1thfn the 
hood was ffxed with paint. 

(4) NOA perfonned in 1987. 
(5) 1978 NOA results. 
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3.0 IDENTIFICATION AND aJANTinCATION OF NUCLIDES (Cont.> 

3 .s Anal yt1 ca1 Results 

Initial NOA result& ind icated that the Pu-239 inventory was less than 
10 grams w1th1n ttie View i ng Roan and Stairwell. Therefore, no 
administrative controls were required to operate the vacuum cleaner. 
Final NOA results, documented 1n Reference 3, estfmated the total Pu-239 
inventory 1n the V1ewfng Room and Stairwell to be 3.4 grams. Table 4 
summarizes the final NOA results for the designated areas fn the 
233-S Bu11 d1 ng. 

Table 4. Pu-239 Levels (Micrograms) 1n the 233-S Building 

LEVa 

4 
3 
2 
1 

2,000 
1,600 
3,000 
5,500 

VIEWING ROOM 

2.,100 
2,600 
2,500 

22,000 

TOTN.: 3.38 G Pu-239 

12,000 
21,000 

200,000 
311000,000 

STAIRWELL 

5,000 
9,500 

85 , 000 
6,000 

Note: Nu~bers include best estfmates of Pu-239 1n dust on 
all horizontal surfaces 1n areas 1ndfcated. 

4.0 STABILIZATION WORK SECIJENCE 

In general, the 233-S stab111zat1on project consisted of four major 
tasks. These tasks were pre-job preparat1on, outside area c1eanup, 
decontam1nat1on and stabilization of designated interior areas and canpletion 
of the f1na1 rad1ologfcal s~rvey to estab11sh the effectiveness of the 
decontamination act1v1t1es. 

4.1 ere::Job ereparat1on 

4.1.I Contamfnat1oo ControJ 

Stabf11zat1on of the 233-S Building required that prel1m1nary tasks be 
completed pr1or to inftfat1on of the interior decontamination actfv1t1es. 
These tasks were: ventflation system repair and mod1ficat1on1 
installation of -access containmenti installation of continuous air 
monitors in the designated work areas., and completion of the Non­
Destructive Ana1ysis (NOA). The NOA was performed 1n November of 1987 
and 1s d1scussed fn deta11 1n Section 3.0 above. The results of the NDA. 
estimated the Pu-239 inventory to be approximately 3.4 grams 1n the areas 
destgnated. 
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4.0 STABILIZATION WORK SEQUENCE (Cont.) 

4.1 Pre::Job Pre~aratioo <Cont.> 

4.1.1 Contamination Control (cont.) 

A prefabricated meta1 containment structure (greenhouse) was installed 1n 
the PR Can. Stonge Roan at the entrance to the PR Can Loadout Room. The 
"greenhouse" was installed prfmar11y for contamination control due to 
increased traffic 1n and out of the highly contaminated areas. In 
addition, tha 11greenhousa11 also served to ma1nta1n proper afr balance fn 
the bu1 l ding. 

Continuous Air Monitor (CAM) units were installed 1n the Loadout Roan, 
PR Can Storage Room, Stairwell and Vfewing Roan. 

4.1.2 Ventilation System Repa1r and Mod1f1cation 

The 233-S ventilation system consists of one supply fan, two exhaust 
fans, HEPA filters and associated supply and exhaust ducts. Fresh air f& 
drawn 1n from outside the building by the supply fan and d1rected to 
clean (noncontam1nated) rooms and spaces. The eXhaust system draws a 
vacuum only on the Process Hood and the Loadout Hood 1n the PR can and 
Decontamination Roan. Therefore, afr flow 1s fran "clean" areas into 
progressively more contaminated areas before it 1s directed to the 
233-SA filter building. 

From the beginning, two items relating to the stab111zat1on activities 
inside the bu1ld1ng were of critical concern. F1rst, the damper for the 
east exhaust fan required repair before personnel could begfn work on a 
continuous dafly basis. Secondly, the Process Ce11, which contain5 the 
highest inventory of Pu-239 in the bu1ld1ng, d1d not have containment 
1sol~t1on. Therefore, there was nothing to prevent c0ntam1nat1on fran 
escaping from the cell through the 1nlet openings should an air reversal 
occur. 

The damper for the east exhaust f~n, which would not c1ose properly, was 
repaired pr1or to the start of decontam1nat1on actfv1t1es inside the 
bu11d1ng. HEPA filters were insta11ed over the four 1n1et openings (See 
Figure 8) to the Process Cell at the completion of' decontamination 
act1v1tfes. The reason for 1nsta111ng the HEPA filtars after canpleting 
the contamination stab111zation activities ~as to prevent the filters 
from getting clogged during the application of paint. The purpose of 
placing HEPA filters over the Process Ce11 inlet opening fs to prevent 
containfnatfon from escaping should an air rewersal occur. 

4.2 Quts1de Area Decontamfnation ond Stab1Jfzation 

Radiation survey5 conducted prior to the start of the stab111zation 
project identified several areas around the perimeter of the 
233-S Building where alpha contam1natio2 averaged 2,000 dpm (average) and 
20,000 dpm (max.) per probe area (50 an), usfng the standard Hanford 
portable alpha mater (PAM). These areas includeds the ground surface 
east and adjacent to the 233-S Bu fl ding J the ground area between the 233-
S Bu1ld1ng and the 202-S Bu1ldingJ and the concrete curbs and diamond 
plate covers over the 202-S column transfer tunne1 located to the west of 
the 233-S Bu1lding. (See Figure 9). 
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4.0 STABILIZATION WORk SEQUENCE (Cont.) 

4.2 outside Area Decontam1nat1on and stab111zat1on <cont.) 

The ground surface a1"0und the 233•S Bufld1ng was covered with a 1ay~r of 
asphalt during the 1965 post-accident decontamination act1v1t1es. The · 
surface contamfnat1on along the east sfde of the 233-S Building was found 
primarily 1n the deposits of d1rt and sand that collected where the 
prevailing winds created eddies ne:ict to the bufld1ng. No contmination 
was found 1n the asphalt surface with direct reading survey instrumnts. 
Contamination levels along the east side of the 233-S Buf1d1ng ranged 
between zero and 20,000 dpm al pha per PAM probe area. 

Decontam1nat1on act1v1t1&s consisted of picking up the loose d1rt, sand 
and rock with shovels and placing the mater1a1 in 55-gal. waste drums for 
disposal. 

The source of contamination around the 233-S Building most probably 
originated fran the north wall of the 2O2-S Building. The north wall 
surface cf the 202-s Bufld1ng, 1n the vtc1n1ty of the 233-S Building, had 
been left heavily stained fran previous operational activities. The 
contamination levels on the north wall of the 202-S Bu11dfng ranged 
between 20.000 and 50,000 dpm alpha par PAM probe area suNeyed. 

Decontamination activities in the ~rea between the 2O2-S and 233-S 
Bu11dfngs consisted of removing the deteriorated protective covering over 
the connecting tunnel between the two buildings and -applyfng a new 
protect1ve barr1er over the tunnel consisting of a thick layer of AL.ARA 
Coat. The original protective covering over the tunnel along w1th all 
the loose dfrt and gravel fn the area were placed 1n 55-gal. waste drums. 
The ground surface between the two bu1ld1ngs and the north wall of 2O2-S 
was then sprayed wfth asphalt emulsion to fix the rema1n1ng 
contamination. 

The 202-S Column Transfer Trench, though not associated wfth the 
233-S Bu11d1ng, is located on the west sfde of the bu11d1ng. The trench 
1s a deep underground structure that was used to transfer large fon 
exchange columns 1n and out of the 202--s Bu1ldfng. The top of the trench 
is covered with diamond plate panels. The inside to the trench fs 
contaminated, ~nd radiation surve~s had fdent1f1ed loose surface 
contamination along the concrete curbs which hold the steel panels. 

The Joints between the steel cover panels and along the _concrete curbs 
were sealed with cloth tape and coated with asphalt •uls1on to prevent 
further release of contam1nat1on. 

4.3 Interfoc Qecontam1nat1on and StabjJjzation 

The purpose of the stabilization acttv1tias 1n the 233-S Building was to 
decontam1nate the roans and opaces adjacent to the Process Ce11 and to 
provide containment 1solat1on for the Process Cell and building proper. 
The rooms and spaces identified fer decontc1111ination activities were the 
PR Can Loadout Roan, Stairwell, the two air lock~ adjacent to the 
stairwell and Process Cell V1ew1ng Roan. 
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4.0 STABILIZAnON WORK SEaJENCE (Cont.) 

4.3 Intertor Qecontamtnattoo and stabtl1zation (Cont.) 

The or1gina1 decontamination plan was to vacuum and wipe down with damp 
rags a11 surfaces 1n the contllllinated areas. In the early stages of the 
decontamination process, tt was discovered that wfping down the surfaces 
was ineffective. Oecontamfnated areas were soon recontaminated due to 
the high degree of afr turbulence from the ventilation system. 
Therefore, the practice of wfping surfaces wfth damp rags was 
discontinued on the ground floor, except in the PR Can Loadout Roan, 
where air turbulence was most significant, and emphasis was placed on 
ffxing the contamination w1th paint. 

4.3.1 PR Can Loadout Roan 

Entry into the contaminated areas from the access/containment structure 
was made via the PR Can Loadout Room. This room contafned low levels of 
a1pha contamination and was maintained as an add1t1onal buffer zone 
between the access/contai nment structure and the more contaminated roans 
and spaces. 

The only s1gn1f1cant source of contamination in the Loadout Roan was 
located inside the Loadout hood* which was not w1th1n the scope of the 
stab·: i ·i1at1on acth ft1es. 

A total of five 55-gal. drums of waste were removed from the Loadout 
Roan. Most of this waste was generated fran housekeeping and 
decontamination activities. The Loadout Roan was the last roan to be 
decontam1nated and was accanplfshed by wfpfng down al 1 accessible 
surfaces with damp rags until no sfgn1f1cant change fn detectable alpha 
act1v1ty was observed w1th standard Hanford portable survey instruments. 

The emergency door between the Loadout Roan and the SWP Change Roan was 
sealed to prevent contam1natfon from escaping into clean areas of the 
bu1ld1ng. This was accomp11shed by taping a strip of cheesecloth over 
the space between the floor and door, and around the door jambs, then 
fixing the strip of cloth 1n place wfth ALARA Coat. This method provides 
an effective barrier without preventing the door fran being opened in 
case of an emergenc~. 

4.3.2 stairwell and Afr Locks 

The ground floor level of the Stairwell and the two A1r Locks to the 
south contained exces&1ve quantities of miscellaneous trash, debris and 
old SWP clothing. This contaminated material was placed in twelve 
ss~gal. waste drums along wfth the waste associated with decontamination 
act1vft1es. The upper three levels of the Stairwell were tota11y free of 
trash and debris. 
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4.0 STABILIZATION WORK SE<lJENCE (Cont.) 

4.3 Interior Decontam1nat10n and stab111zat1on <Cont.) 

4.3.2 stat rwel] and At r Locks Ccont. > 

The Stairwell and Air Locks were vacuumed to remove the 1arge bu11 dup of 
dust and sp1 der webs tllat had accumu1 ated over t1 me. The upper 1 evel s of 
the Sta1rwe11 were wiped down w1th damp rags, however, a great deal of 
time was not expended 011 the task. The main emphasis was to remove the 
bulk of the loose &urface mater1a1. After decontamination act1vft1es, 
the Stairwell and Air Locks were spray painted to fix the remaining 
contam1 nation. 

The exit doors located in each Afr Lock were sealed in the same manner as 
the emergency door 1ri the Loulout Room. The purpose of this action was 
to prevent dust and d1 rt from befng drawn into the Air Locks through the 
cracks around the doors and prevent contamination from l eaking out around 
the doors in the event of a release fns1de the bui l ding. 

4.3.3 Viewing Room 

The V1ewfng Roan was the most h1ghly contaminated area subject to the 
stabilization activities. Only two 55-gal. drums of waste were removed 
from this roan. One drum was f~ 1 i~d wfth waste Mterfal from the ground 
floor area and one drum fran th e upper three levels. The waste consisted 
primarily of paper, plastic, wood, cloth, tape and metal (scrap metal, 
nuts, bolts and old hand tools). A vacuum cleaner was used to remove 
spider webs and the dust and dfrt that had accumulated on the hor1zonta1 
surfaces, No attempt was made to vacuu~ 1001 of the surface area fn this 
roan. 

All glove port openings in the Process Hood were recapped and resealed. 
All observable holes and openings 1n the hood were also sealed. Upon 
completion of debris ranoval, vacuuming operations and sealing of the 
Process Hood, the entire roan was sprayed wfth several coats of 1atex 
paint to fix the remafnfng contamfnatfon. After pafntfng operations were 
canp1eted1 HEPA f1lters were installed over each of tne four 1nlet 
openings in the Process Hood. 

4.3 .4 EtoaJ RadioJogfcaJ survey 

Post stab111zatfon surveys were conducted in the Loadout Roan, Stafrwell 
and Air Locks. and the Viewing Roan to establ 15h effectiveness of the 
decontam1nat1on act1v1ties. Table 5 compares the results of the 
radiological surveys taken before and after the 5tabilization project. 
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4.0 STABILIZATION WORK SE<IJEN~ (Cont.) 

4.3 Interior Pecontam1nat1on and stab1Jfzat1on ceont.> 
4.3.4 E1oal Radfo]og1ca1 survey <cont.> 

Table S. Comparison of 1987 ind 1988 Direct Rad1o1og1cal Surveys 

LOCATION 
Jan.87 Survey Feb.88 Survey 

PPM ALPHA/Probe Area 
1. Loadout Roan 

Du~ on Crft1cal1ty Detector 
Floor near SOP to Sta1rwel 1 
Floor near door to Process Area 
Floor near door to Process Area 
Dust on p1pe - South Wall 
Top of Loadout Hood 
Top of Loadout Hood 
Top of Loadout Hood 

42,000 
49,000 
49,000 
49,000 

175,000 
700 

1,000 
1,000 

Floor, N.E. corner of Loadout Hood* 
Floor near North Wall 

7,000 
<Detectable 

North Wall 
* Dose rate 10 mr/hr 

2. Air lock (southeast) 

Floor 
Floor 
Floor 

3. Stai rwel 1 

Rails 
Floor, battan of Landing 
Stai rs 

4. Viewing Room 

Vent 0pen1 ng 11 
Vent Opening #1 
Floor - front of Vent 11 
East Wall 
North doors - to Loadout Roan 
Panel Ledge - center (west) 
East Wall 
Panel Ledge above Vent #2 
Panel Ledge above Vent 13 
Panel south of Vent 13 
Floor near door to Air Lock 
Wall near door to Air Lock 
Ceflfng - center 
Panel - south of Vent #1 
Door Handle to Air Lock 
light ffxture 

<Detectable 

2,500 
1,500 
2,000 

17,500 
35,000 
31.,500 

17,000,000 
. 3,000,000 

350,000 
364,000 
210.,000 

3,000,000 
70,.000 
42,000 
35,000 

560,000 
28,000 
24,500 
63,000 

3.000,000 
56,000 
35,000 

General Area dose rate - 20 mr/hr 

14,000 
2,100 

700 
l.1>400 

700 
700 

1,400 
1,400 
1,400 
1,050 
<Detect ab 1 e 

600 
600 

2,700 
1,200 
3,900 

3,380 
48,000 
lQOOO 
1,400 

900 
1,500 

600 
1,500 
9,000 
1,200 
1,.200 
1,200 
l,500 

600 
1,200 
1,200 

Dose rate fn contact with panel ne~r Vent 11 - 180 ~r/hr 
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5 .. 0 a»la..USION 

The 233-S stab1lfzat1 on project was compl et ed on December 30, 1987, with 
the instal l ation of the HEPA fil te rs on the Process Hood.. The HEPA filte rs 
were installed so as to al l ow rnax1mum air fl ew 1nto the hood and prevent 
contamination from leaking out of the hood should a reverse flow 1n the 
ventilation system occur. Using ext rune caut1on and emphas1z1ng the 
principles of ALARA, personnel were able to canplete the project with no 
rad1olog1ca1 1ncfdents. Based on the fi nal rad1olog1ca1 survey, the 
decontamination act1v 1t1es were effective measures 1n stabilizing the 
233 .. 5 Bu11 d1ng. 
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