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HANFORD RADIOCHEMICAL SITE 
DECOMMISSIONING DEMONSTRATION PROGRAM 

I, INTRODUCTION 

Many radiochemical plants and waste disposal facilities 

have been shutdown or deactivated at Hanford during the 

past 25 years of site operation due to the development 

of advanced processing technologies, the reduction or 

completion of production assignments, the exhaustion 

of waste disposal site capabilities, and/or pollution 

abatement efforts. In addition, many facilities now 

active will be shutdown in the several years ahead. 

Table 1 below lists the principal inactive and active 

processing and waste disposal facilities in and 

immediately near the 200 Areas. Figures 1 and 2 show 

the geographical location of these facilities and 

indicate the land areas that have been used to dispose 

of solid and liquid radioactive wastes. 

Wlien the Hanford production mission is completed, it 

will be necessary to continue the waste managemeait 

program including management of the Hanford area. The 

eventual goal for the Hanford site may range from con­

tinued surveillance of specific areas to complete and 

unconditional release. A study of the alternatives 

within this broad range of goals will require evaluation 

of the economic and technical feasibility of consolidating 

these contaminated materials or of preparing them for 

long-term storage, such as in deep caverns at Hanford or 

a salt mine at another location. New nuclear facilities, 

v.'hich may be located on the Hanford site will be designed 

for a higher degree of containment within the intent of 

the Code- of Federa] RegulationSf Title 10, Part 20 (Standa 
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UNCLASSIFIED - 2 ~ ARH-2075 

for Protection Against Radiation) and Part 50 (Licensing 

of Production and Utilization Facilities). 

Appendix F of 10 CFR 50 requires that nuclear fuels 

reprocessing plants be designed such that the inventory 

of high-level liquid radioactive wastes be limited to 

that produced in the prior five years, that the waste be 

shipped to a federal repository as a contained solid 

within 10 years of separation and that the plant be 

designed to facilitate decontamination and removal of 

all significant radioactive wastes when the facility is 

decommissioned. 

Much work has been done on conversion of liquid wastes 

to storable solids. Very little work has been done, 

however, in establishing the technology for retrieving 

buried equipment and wastes or excavating deeply buried 

contaminated soils. Process facilities have been 

decontaminated in the pait for maintenance or construction 

purposes,* hov/ever, the technology has been highly empirical 

and the results unpredictable. 

The technology for restoring or decommissioning Hanford 

can be developed and demonstrated in the currently inactive 

radiochemical plants and waste disposal facilities. Such 

work will be required to establish Hanford Site Management 

programs and will provide spin-off to commercial processors 

in providing technology for designing plants for decontam­

ination and in eventual decommissioning of the plants. 
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TABLE I 

RADIOCHEMICAL PROCESSING AND WASTE DISPOSAL FACILITIES 

Facility 

Processing Facilities 

Purex Plant 

Redox Plant 

o 

m 
M 

Z Plant 

3 Plant 

U Plant 

T Plant 

UO3 Plant 

Seittiworks 

Waste Disposal Facilities 

Purex Tunnel 

Underground Tanks 

Undergi-^ and Tanks 

Ponds & Ditches 

Regular Cribs 

Specific Retention 
Tribs 

Use 

Fuels Reprocessing 

Fuels Reprocessing 

Plutonium Processing 

Frels Reprocessing & 
Waste Processing 

Fuels Reprocessing & 
Uranium Recovery 

Fuels Reprocessing & 
Equipment Decontamination 

UNH Calcination 

Pilot Plant & Fission 
p-coducts Processing 

Total Acres 
No. Active'^ Pu,Kg "Sr,Kg ' "Cs,Kg Used 

1 

1 

1 

1 

1 

1 

1 

1 

0 

1 

1 

0 

1 

1 

3 

2 

3 

2 

1 1/2 

1 1/2 

1 1/2 

1/2 

Bufi< Grounds 

Large Failed Equipment 

i-Ion-3oiling Waste Storage 

Boiling Waste Storage 

Low-Level Waste 

Intermediate-Level Waste 

Intermediate-Level Waste 
(organics) 

Solid Waste 

TOTALS 

2 

124 

27 

16 

95 

65 

19 

356 

1 

124 

27 

9 

23 

3 

4 

196 

9.0 

193.7 

71.1 

354.9 

628.7 

<0.77 

31.2 

11.8 

_ 

44.0 

<0.62 

16.9 

32.2 

_ 

49.0 

1 1/2 

70 

210 

6 1/2 

9 

140 

452 

m 
m 
M 

M 

O 

I 

I 

I 

o 

in 

'January Ij 1970 
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II. PROGRAM OBJECTIVES AND SCOPE 

The objective of the proposed program is to innovate^ 

develop, and demonstrate technologies necessary to 

decommission the Hanford radiochemical plant areas 

(and outlying zones) to the extent thati 

1. The sites can be released for private ownership^ 

unrestricted public access and use^ or 

2. The sites can be maintained under Atomic Energy 

Commission (AEC) ownership with restricted public 

use but unrestricted access. 

This program would proceed in two phases, with some 

overlap, over a period of several years. 

Phase I; Perform engineering studies and develop 

the technologies and equipment necessary 

to decontamin-te, consolidate, and/or 

package for interim storage all contaminated 

elements of the Hanford radiochemical sites. 

Phase II; Demonstrate the capabilities developed in 

Phase I for decommissioning representative 

elements of the radiochemical sites. 

A third phasef not a part of this demonsLtation program, 

could impleraent on a "production" basis the technologies 

for decommissioning selected portions or all of the 

radiochemical processing and v;aste disposal facilities. 

UNCLASSiriED 



UirLASSIFIgD_ ™ 7 „ ARH-2075 

III, PROGRAT-l JUSTIFICATION 

A program to develop and demonstrate technologies fcr 

decommissioning the Hanford radiochemical plant processing 

sites is needed tos 

1. Provide readily available technologies so that the 

sites can be decommissioned when desirable* 

2. Develop criteria for decommissioning these sites. 

3. Provide a basis for making reliable cost estimates 

for decommissioning the sites. 

The program could also provide spin-off technology for 

improving the design of future reprocessing plants and 

for eventual decommissioning of the plant site. 

IV. PROGRAM DESCRIPTION 

Five tasks were selected for development and demonstration 

of restoration techniques which are relevant to both 

Hanford and the nuclear industry. These axet 

1. Restoration of a burial groundi demonstrated at a 

typical burial ground. 

2. Decommissioning a separations plant? demonstrated by 

decontamination of three Redox Plant dissolver cells. 

3. Restoration of a separations plant waste interim 

storage tank farm? demonstrated by removal, both 

salt cake and tank, of the 116-TX tank, 

^' P-estoration__ cf_̂ a_liquid_ digposal̂ _̂areai demonstrated 

by excavation cI z.^.. ^uidiiiut-zd soil bencdth the 

216 SI - S2 crib, v I for dispcaal of Rsdo:: Plant waste. 

mK SSIF'iED 
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5. Disposal of large contaminatGd eguipment? demonstrated 

by size reduction of a Purex Plant waste concentrator, 

a d.'ssolver, and a plutonium stripper-concentrator. 

The rationale for selecting these is as followss 

1, Burial Ground 

It is estimated that approximately 2.4 million cubic 

feet of industrial wastes (high-level gamma including 

major equipment pieces) and 2.8 million cubic feet of 

"dry" wastes (combustibles, etc.) have been buried in 

the 200 East and 200 West Areas. These materials are 

contained in fenced areas which enclose 2.8 and 3.5 

million square feet. Both plutonium and high-level 

fission products are buried. Retrieval of these 

materials may become necessary. Two burial grounds, 

300'-N and 300 Wye, have been used by the 300 Areas for 

storage of high-level gamma, low-level gamma, and 

plutonium bearing wâ t̂es. Since excavation of the 

high-level contamination and of the large bulky equip­

ment will be difficult and will require developmen.t of 

techniques, restoration of a portion of a burial ground 

is proposed. If plans develop to move thel300|Area burial 

grounds, it would be expeditious to precede the operation 

v.'ith the experimental program at cither the 300--N or 

300 Wye Area. 

2. Redox Dissolver Cell Decommissioning 

The Redox Plant is reasonably typical of current separ­

ations plants. Most of the processing cells are 

relatively large and contain many pieces of processing 

equipment. There are three r̂  latively small dissolver 

cells, however, each origincr equipped v/ith: 

UKCLAGSIFIElJ 
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a. a process vessel, 

b. a dissolver, 

c. a silver reactor, and 

d. an off-gas filter 

The cells and equipment are highly contaminated. 

It is proposed that the three dissolver cells be 

used to demonstrate separations plant decoiwaissioning 

techniques since the triplication of reasonably 

sized facilities v;ill allow development of different 

techniques. For example, it is proposed that one 

cell be stripped of equipment and decontaminated 

for uncontrolled entry, v/hile two cells be decon­

taminated v;ith as much of the equipment in place as 

possible. Alternatî »'e techniques would be developed 

in the two cells, 

3. Tank 116-TX Removal 

Currently, there are 151 buried waste tanks (Table I) 

at Hanford. Many of these, as a result of In-Tank 

So]idification (ITS), will be processed to the residue 

(salt cake) remaining after evaporation of the aqueous 

component. If the decision is made to transfer this 

material to another locarion for long-term storage 

(non-dispersible surface storage, deep cavern storage, 

salt mine storage, etc.) it will be necessary to 

remove the salt cake from the tank and package or 

prepare it for the storage mode. To restore the 

Hanford site, it may be necessary to physically reiuovc: 

UNCLASSIFIED 
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the tank. Commercial reprocessing plants will also 

use tanks for interim storage of radioactive waste 

solutions before they are processed and sliipped to 

a repository for long-term storage. Although it 

is likely that the details of tanks used in 

comjTiercial reprocessing plants will differ from 

those in use at Hanford, much of the technology of 

removing these tanks can be solved using Hanford 

tanks and typical mock-ups. 

The 116-TX Tank is reasonably typical of the tanks 

and material expected in the Hanford Waste Manage­

ment Program,- it is one of the first tanks processed 

to solidification? and, it is located at the corner 

of the TX farm tank array and should provide feasible 

access for removal equipment. 

4. 216 S1-S2 Crib Site Restoration 

Currently there are 140 sites, designated as cribs, 

which have been used for disposal of solutions con­

taining radioactivity. Various criteria have been 

used for determining the amount of material disposed 

of at a particular site and for determining that a 

particular site is cxhaustedi e.g., the use of a 

crib may be terminated when radioactivity is detected 

in the grounf̂ v̂ ater, or in a "specific retention" crib, 

the liquid volume of solutions may be sufficiently 

small such that it is retained by the soil beneath 

the ciib and above the groundwater. 

The liquid disposal area, designated as the 

216 S1-S2 crib was used during operation of the 

Redox Plant. It contains both actinides and fiction 

UNCLASSIFIED 
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products. It is relatively small in contaminated 

area, and is typical of most 200 Area cribs. 

Low-level radioactivity has been measured in test 

wells down to the water table. 

Further studies of the 216 S1-S2 crib, with excavation 

of the site to achieve various degrees of residual 

contamination, will provide technology required to 

restore the larger liquid disposal areas, 

5. Disposal of Large Contaminated Equipment 

Failed process equipment of a size which can fit in 

a burial box (typical 18 x 14 x 7 feet) is packaged 

and buried in the 200 Areas Burial Ground. Some 

Purex equipment is too large for such treatment, and 

too highly radioactive to permit disassembly to 

packaging size requirements. These large equipment 

pieces are stored in two storage tunnels connected 

to the Purex Building. In decommissioning the 

Purex facility, it will be necessary to dispose of 

these stored equipment pieces. Typical pieces which 

are readily accessible are: 

a. A waste concentrator (Process Piece F-6), typical 

of high beta, gamma contamination. 

b. A dissolver (Process Piece, A, B or C-3), typical 

of high alpha, beta, gamma contamination, 

c. A plutoni\im stripper - concentrator (L-Cell 

Package), typical of high alpha contamination. 

UI%iCLASSIFIED 
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Indicative of the problems of handling such equip­

ment are the statistics of the F-6 concentrator 

which stands 37 feet tall, weighs 41 tons, and is 

typical of several concentrators which will require 

eventual disposal. 

Development of techniques for fragmentation of the 

large equipment assemblies into pieces which 

can be handled or transported by conventional 

means, will contribute to the technology required 

to decommission the Purex and similar facilities. 

Scope of Process Development and 
Proposed Demonstrations 

The objective of the^ Hanford Radiochemical Site Deconraiissioning 

Demonstration Program is to establish the technology for 

alternative degrees of release in decommissioning the radio­

chemical processing and related waste disposal areas. 

The scope of process development and demonstration programs 

will be to: 

1. Package the recovered material (soil, steel, salt cake, 

concrete) for interim •̂ torpge ?t Hanford? and 

2. To process a small portion of these recovered materials 

through a waste processing pilot plant, to develop and 

demonstrate long range storage alternatives. 

As an operating convenience, combustible waste generated in 

the course of the demonstration program will be burned or 

oxidized in a new incinerator or incineration alternative. 

Oxidation of recovered combustibles may be demonstrated only, 

since the SUULUS QI -chefae buried coiubuislibles is unknown. 

UXCLASSIFTED 
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Uncontaminated soil is defined as that containing less than 

5 pCi/g of soil of alpha emitting nuclides, or less than 

10 percent of the concentration guides given in 10 CFR 20, 

Appendix B, Table II, Column 2, expressed in terms of grams 

rather than ml, i.e., less than 0,03 and 2.0 pCi/g of soil 

for 5°Sr and ^̂ ŷ g respectively. High-level waste is defined 

as that containing greater than 10 nCi/g alpha or greater than 

1 nCi/g beta-gamma. Material between these limits would be 

stored as lov;-level material. 

Proposed Demonstration 

The entire development and demonstration program is considered 

to be an extended development programi however, some prelim­

inary work needs to be done before the equipment required in 

the demonstration phase of the program can be designed. 

Work at the demonstration site would be preceded by an 

experimental program in support of the work required and by a 

developmental measurement program to determine levels, areas, 

and composition of contamination. Engineering and design 

studies would be performed in support of required facilities, 

and with completion of construction, the operational phase of 

the demonstration would begin. An overall flowsheet for the 

operation is presented in Figure 3. 

Demonstration of excavation of typical segments of a burial 

ground would suffice for development of the technology? however, 

if plans should be made to consolidate all radioactive materials 

on the 200 Area plateau, it would be desirable to perform the 

development work on a 300 Area burial site immediately preceding 

the total excavation. Costing of the program is based on 

demonstration v/ork on typical segments^ 

UWCLASSIFILD 
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To restore the S1-S2 crib site to an uncontaminated status, 

would require excavation down to groundv/ater at about 200 

feet below the surface. Studies were made on excavation of 

the crib site tot 

1. 30 feet below crib bottom (approximately 99 percent of 

radioactivity removed), 

2. 60 feet below crib bottom, and 

3. uncontaminated residues (excavation to groundwater). 

However, since it is likely that all plutonium will be 

located near the point of liquid entry, costing was done on 

the basis excavating 30 feet below the crib bottom. 

The individual sub-programs are discussed in greater detail 

in the appendicies. 

An engineering pilot plant is proposed to study and 

develop techniques for preparation for long-term storage. 

The flowsheet for the pilot plant is shown in Figure 4. 

Although some economies in this facility could be achieved 

by using existing and proposed Hanford processes, it is 

likely that such a facili.ty would be very useful in general 

studied of solid waste management problems. 

Process development requirements in support of the demon­

strations are listed in Table II. In order to permit an 

appraisal of the process development required in support of 

the individual programs, a minimum effort requirement is 

also listed. This minimum effort would only support the 

operational effort of the demonstration !±nd '.•?'••-Id not develop 
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the alternatives which would contribute toward optimization 

of long-term storage. The technology developed in each 

category will, in most cases, apply to more than one sub­

program. Similarly, the technology developed in the total 

program will apply to essentially all site restoration problems 

at Hanford or at any commercial solvent extraction separations 

plant. Process development costs will be incurred in support 

of the operations and in operation of the solid waste pilot 

plant. This process development support is included in the 

process technology cost, which is estimated at 15 percent 

of the operating cost. The process development cost at the 

solid waste pilot plant is included in the operating cost 

for that facility. 

As indicated in Table II, some of the required process develop­

ment work is currently in progress or is planned. The scope 

of this work, however, is limited to current needs and budgets 

and would be expanded to meet proposed objectives and schedules. 

Additional related process development work is required, 

some of which is in progress, to define alternatives for 

perpetual storage and to minimize the cost of preparation. 

The proposed site restoration demonstration schedule is 

presented in Figure 5 and the estimated costs for the total 

and individual sub-programs are tabulated in Table III and 

summarized in Table IV. 

UNCLASSIFIED 



u 

2; 
o 

m 
m 
:-! 
- ( 

SORTIfIG 
INCIKERATIOM 
CmiFACTIOS 
DECOMTa?4IW.4TION 
MELT-0OBN 
LEaCHINS 
SALT CAKE PR0CESS*6 
WASTE PaOCESSIKfe 
R5CKAGIKG 

rs7Snr.:'^:jrrrr 

STORAGE 

ACTIHIOES 
HIGH LEVEL 
LOW LEVEL 

^z:;xz ^ S 3 

D j s p o s a t 

REUSE 
LOW LEVEL 
WATER K K ' P C w l 

m 
en 
H 

R 

! • • • • • . • • • 

i-: •::• 

SITE RESTORATtOK DErJOMSTRATION 
FIGURE - 3 



£Tm.-mT3:^m^=-

> 
'J-. 

~ H OECO'<T£M!NAT|ON 

rXOVF^ REfti 

RECElVlMG 

r2 
SORT 

MECHaNICAL 

H 
] 

SORT 
RAOiOACTIVE 

3rs3^gz^3S3Jg:frs^^^Tars:^ 
METALS DIRT 

-W LE&CK I 

Hi 

~1 
COKBySTIBLES 

RECOVER 
REAGENTS 

3-^:i":ix^sz; 
STORAGE 

STORAGE 

INCINERATE 

SOLID l¥ASTE PILOT PLAIJT 
FIGURE-4 



TABLE II 

PROCESS DEVELOBiaiT - REQUIRH-IEKTS 

(Cort in millions of 1971 dollars) 

Program -^' 

IVcl-.riwlĉ .̂ Required 

£ii« Conta-d nation Keaourer.ent 
E.vj ivaticn Technliuos 
Pi.ckcjlnp and Storage . 
Concrete Becontajnination^ ' 
Characterization^^^ /2) 
Lrrjc 3:cuip::ent Size Reduction 
Salt C-ike Mining 
Salt C3ke Packaging 
ll'_I7: Tank Size Reduction 
iLctrvirentation, Sorting, Survey 
lucinerationj AlternatiTep^% 
Ecoi ir.ent Decontaiiiination 
ConsDlLdatiLn, Metal Recovery^^^ 
Soil Deccntair.ination(2) 
Aqieous Effluents DisposalC^) 

ARHCO 
WE YEARS 

PNL 

.(1) 

Doxl&rs^ -̂  (Rounded) ARHCO 

HIL 

TOTAL 

Mnir.Uin Support - Total 

Man Yc 
ARHCO 

5 
2 

l/k 
l/k 
1/2 

k 
k 

l/k 
7 
1 
1/2 
1 

1/!. 
1/î  
1/1. 
26.5 

1.00 

irs 
HIL 

1/2 
1 
1/2 
1 
1 
2 
1 
1/2 
1 
1 
2 
3 
2 
1 
1 

18.5 

1.25 

Equip. 
Dollars 

0,20 

0.15 
0.10 

0.20 
0.10 

0.75 

Total 
Dollars 

1. 

1. 

3 

75 

25 

00 

Burial 
Ground 

X 
X 
X 

X 
X 

X 
X 
X 
X 
X 
X 

15 

16 

1.00 

1.00 

2.00 

0.70 

• 

Redox 

X 
X 
X 
X 

X 
X 
X 
X 

X 

I 
11+ 

0.60 

0.90 

1.50 

0.35 

116TX 
Tank 

X 

X 
X 
X 
X 
X 
X 
X 
X 

X 
19 

13 

1.00 

0.85 

2,00 

1.60 

S1-S2 
Crib 

X 
X 
X 

X 

X 
X 
X 

X 
X 
11 

11 

0.75 

0.75 

1.50 

0.60 

Purex 
Tunnel 

X 

X 
X 

X 
X 
X 
X 

X 
8 

13 

0.60 

0.85 

1.50 

0 .5 

;i) ScK.e work in effect during FY 1971-
[?) ScT-e work plcnncd durjnc FY 1072. 

(3) X denotes support of longer range goals. X denotes minimuT. 
support effort for individual program. 

(k) Note :o3ts exclude capital and operating cost of s-j3id wtst* 
pilot plant. 
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FISCAL YEAR 

72 73 74 75 76 77 78 79 80 

BURIAL GROUND 
RESTORATION 

Engineering Study 
Development 
Desiqn 
Construction 
Demonstration 

REDOX DISSOLVER 
CCLL DLCOMMISSIONING 

Engineering Study 
Development 
Design 
C o n s t r u c t i o n 
D e m o n s t r a t i o n 

SALT CAKL RLMOVAL 

L n g m e e r i n g S t u d y 
D e v e l o p m e n t 
D e s i g n 
C o n s t r u c t i o n 
Dr^monst r a t i o n 

WASTE TANK RCtlOVAL 

C p g m c o r m g S t u d y 
D e v c l o p m f n t 
De- j ign 
C o n s t r u c t a o n 
Ut-Jiionstr i t i o n 

S I - S2 CPIB SITE 
Ki siufui io:^ 

L n y i n e e r i n g S t u d y 
i J c v c l o p p e n t 
u c : . iyn 
C o n b t i u „ t x o r . 
D e m o n s t r i t i o n 

LARGL ECtlPMLr^jT 
DISPOSAL 

liny m u L . r i n g S t u a y 
D e v e l o p i i i c n t 
U o s i y n 
C o n & t i u c t i o n 
D c " i o n b t r d L i o n 

SOLID WASTE 
PILOT PLANT 

L n g i n c ' c r m c j S t u d y 
uevelo^j i i icni , 
I o~. iyn 
Const ruc t ion 
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TABLE III 

COST SCHEDULE 

(Cost in millions of 1971 dollars) 

to 
o 

In 

f IS 
N 

Sub£ro£ram 

Process Development: 

(2) 

FY 72 FV 73 FY 74 FY 75 

PKL 
ARHCO (1) 

0.45 
0.75 

Process Technology 

Burial Ground 

Capitcsl 
Operating 
Containers 
Stuta^c (Tronch) 

Re_dox Disso lver Cel l Deconanissioning 

Cap i t a l 
Cparatmij 

TK-116TX Removal 

Salt Cake 
Capital 
Operating 
Containers 
Storage (U Plant) 

Tank 
Capital 
Operating 
Containers 
Stoiege (Trench) 

S1-S2 Crib Site Removal 

Capital 
Operating 
Containers 
Storage (Trench) 

Iarqg_Equipment Disaasal 

(3) 

Capital 
Operating 

SUBTOTALS 1.2 

Solid Waste Pilot Plant 

Capital 
Operating 

TOTALS 1.2 

0.40 
0.70 

1.0 

0,1 

2.2 

0.4 

2.6 

40 
30 

0.03 

3.0 

0.4 
0.2 

0.2 

4.5 

2.0 

6.5 

0.50 

0 
10 
1 

0.9 

0.5 

0.1 

0.05 

2.75 

3.0 

5.75 

FY 76 

0.85 

1.0 
0.25 
0.1 

0.2 

4.05 

1.6 
0.1 

5.75 

(1)Includes Equipment 

<'2)lncluued in Subprowjiari Operating Cost 

;3}Vhe S1-S2 costs include excavating and packaging soil from the first 
' ' - •• 23'Pu, '̂̂ Sr, and ' " ^ s . Costs to_rs 

. iollar..--•-•.•.(: l'1'.l in J process developf.ent 

FY 77 FY 78 FY 79 FY 80 Totals 

1.25 
1.75 

0.30 

0.2 

6.30 

0.75 

7.05 

0.40 

4.15 

0.7S 

4.90 

0.25 

0 .8 
0 . 3 

0 . 5 

0 .4 

0 . 5 

1.7 
0 .1 

2 . 0 

2 . 0 
0 . 3 

0.8 
0.05 

1-0 
0 .9 
0.05 
0.05 

0.9 
0.2 
0.2 

1.7 
0 . 1 
0.05 

0.9 
0 .3 
0 .1 

0 . 8 
0.05 

3.15 
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3.90 

30 feet beneath 
the crib:, to rorpove most of the 2^'Pu, "̂ -̂ Sr.-and ' "cs. Costs ^o remove all long-lived 
radi^nucU'K.^ to less than 0.1 MPC... flO CFR 20, Table II, Column 2) would total 38 million 
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TABLE IV 
c 

COST SUMMARY O 
(Cost in millions of 1971 dollars) <. > 

Burial Ground ^ u O <̂  <̂  (2) (3) 
Demonstration 4.0 2.0 0,35 0.2. 6.55 0.75 2,0 

Rc^ox Dissolver Cell Decommissioning 0.5 1.1 1.6 0.35 1.5 

115TX Tank Removal 
1.5 2,8 0.15 0,5 4.95 
3.5 3.4 0.2 0.1 7.2 
5,0 6.2 0.35 0.6 12.15 1.6 2.0 

2,5 2.1 0.5 0.3 5.4 0,6 1,5 
3.5 6.5 17,0 11,0 38.0 *-

I 

0.25 0.2 0.45 0.5 1.5 

7.0 3.10^^^ 10.10^'*^ 

To-cel^^^ 19.25 14,7 1.2 1.1 36.25 3.0^^^ 

(ll Total Excludes Process Development 
(2) Direct Support of Progrtim Only 
(3) Includes Longer Range Goals 
(4) To End of FY 1980 
{5} See Table II - Process Developxrent Programs Overlap -• Cost of ^ 

Total is Less Than Siin of Parts ^ 
(G) Includes S1-S2 Crib Excnvation to 30 Feet i 

o 
•>a 
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^ 
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A. BURIAL GROUND RESTOIIATION 

1. Description 

Major burial grounds are located at both 200 East and 

200 West Areas. In addition, two areas? 300-W and 

300 Wye, have been used by the 300 Areas. The 200 Area 

burial grounds are divided into two major categories; 

(1) Industrial Wastes, (including equipment) and 

(2) Dry Wastes (including combustibles). 

Currently, the industrial type wastes are contained in an 

area of about 62 acres and the dry wastes in an area of 

about 78 acres. 

Sketches of typical burial grounds are shown in 

Figure 6, The equipment is boxed and buried in trenches. 

Smaller laboratory wastes are contained in drums or' in 

"caissons" depending upon their radiation levels. 

2. Flowsketch and Facilities 

Removing the raany types o£ radioactive solid wastes 

from the burial grounds will require adaptation of 

existing mining and excavating equipment and techniques 

to a remote type of operation. The wastes will be 
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excavated and sorted mechanically. This sorting might 

be comprised of the follov/ing categories? 

a. Large and Small Metallic Materials 

b. Large and Small Combustible Materials 

c. "Cruds" (Miscellaneous unsortable - laboratory 

materials*partially decomposed combustibles# etc.) 

d. Drums 

e. "Caisson" Contents 

f. Demolished Caissons 

g. Dirt 

Further sorting would be Required according to its 

transuranium content and according to high™ or low-level 

beta-gaimna contamination« 

It is likely that most of the actual waste excavated 

will be in the high-level waste category. It is 

assumed that penetration of radioactivity beneath the 

burial ground is not excessive and that the contamin­

ation level would be acceptable five feet below the 

waste materials. This assumption would need to be 

verified by surveys before the project begins, to 

provide engineering scope data^ and by surveys during 

the course of the excavation. 

Conceptually J the excavation would be performed by 

building a mobile mining., sorting, packaging facility 
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that would travel over the area to be excavated. 

This traveling facility could be developed from 

concepts such ass 

1. Air Support Structures 

2. Inflated Structures 

3. Frames and Curtain Walled Structures 

4. Conventional 

5. Tents 

Development of an acceptable low cost containment 

technique could result in a substantial capital saving. 

The technology for restoration of a burial ground can 

be developed by excavating about 200 feet of trench, 

and one "caisson". If plans are implemented to 

consolidate most of the radioactivity on the 200 Area 

plateaus, it may be desirable to develop the excavation 

techniques at one of the 300 Area burial grounds. In 

this manner, the excavation development program could 

be followed by the proposed operation with a likely 

substantial savings in capital requirements. 

A flowsketch for demonstration of restoration of a 

burial ground is shown in Figure 7. The scope of 

the operation would be limited to excavation of about 

200 feet of trenches, and one "caisson". In this 

alternative, approximately 500,000 cubic feet would be 

excavated of which about 200,000 cubic feet would be 

contaminated. 
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3. Development Requirements 

Adaptation of existing mining-excavation techniques 

to a aiobile containment system witL mechanical and radio­

active sorting would be required. Development of 

site contamination and characterization measurement 

techniques would be necessary before the operation 

started. Packaging requirements, v̂ ith respect to 

transportation and storage criteria and storage 

stability, need to be developed. Techniques for 

preparation for long-terra storage, such as large 

equipment size reduction, equipment decontamination, 

equipment consolidation, incineration and soil decon­

tamination need to be studied. The process develop­

ment requirements are tabulated in Table II, 

4. Schedule and Costs 

A proposed schedule, based on a development program is 

given in Figure 5. The proposed expenditure patterns 

are given in Table III. In summary, a demonstration 

program should cost about 6.6 million dollars, and could 

be accomplished by the end of FY 1976. In addition, 

process development in support of the program would 

cost 0.75 to ?,n m.i.ljijon dollars, depending upon the 

scope of the work as directed toX'/ard long-term storage. 

These costs are exclusive of the construction and 

operation of a solid waste pilot plan-c. 
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Earth Back f i l l 

Dry Waste Bur ia l Ground - Cross Sec t ion 

Earth Backf i l l 

WM^~ 

105 ' -130 ' 

•y\v-:•:•:' i 6 ' - 2 4 ' 

^^^ 16 ' [.*^ 

Industrial Waste Burial Ground - Cross Section 

FIGURE 6 - TYPICAL WASTE BURIAL GROUNDS 
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B, Redox Dissolver Cell Decommissioning 

1» Description 

The Redox Plant was the first solvent extraction 

separations plant to be built and operated in the 

United States. It was put into operation during 1952^ 

to replace the Bismuth Phosphate process and was 

shutdown during 1966 ̂  v/hen the Hanford production 

load was assumed by the Purex facility. Its design 

is reasonably typical^ from a decoramissioning stand-

pointy of current separations plants. A view of the 

Redox Plant is shown in Figure 8. Most of the pro­

cessing cells are relatively large and contain many 

pieces of processing equipment. There are three 

relatively small dissolver cells, however, each 

• originally equipped withs 

a. a process vessel, 

b. a dissolver, 

c. a silver reactor, and 

d. an off-gas filter. 

These three cells can be used to deraonctrate 

separations plant decommissioning techniques. The 

cell layout is shown in Figure 9. 

2 . Flowslietch and Facilities 

Since there are three dissolver cells, it will be 

possible to test, or develop, diirei-enl: tecliiiiques. 
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for decommissioning the cells. It is proposed, for 

example, that one cell be stripped of equipment and 

decontaminated, while two cells be decontaminated 

with as much of the equipment xn place as possible. 

It is likely that it viould be necessary to remove 

the off-gas filter and silver reactor since in place 

decontamination of these pieces of equipment is not 

very likely. A flow sketch of the proposed operation 

is shown in Figure 10. 

Solutions generated in the course the decontamination 

operation would be collected and concentrated in 

existing Redox equipment. Condensates would contain 

lower than MPC concentrations of radioactivity. 

The high salt waste residues from decontamination 

solutions would be disposed of in the existing 

In-Tank Solidification (ITS) program. 

3. Development Requirements 

Development work to determine best methods for equip­

ment and concrete decontamination are required. 

Metallic equipment surfaces wxll likely decontaminate 

with solutions or with pressure abrasion with or 

without particulate matter, while concrete Gurfacoj 

will likely also require further decontamination by 

actually removing the surface. This surface removal 

might be achieved by chipping, by flame spallation, 

sand blasting, etc. Processes will need to be developed 

to control the volume and composxtion of waste products. 

An important part of the program wxll be development 

of survey techniques which will permit release. The 

process development requirements are tabulated in 

Table II. 

UNCLASSIFIED 



UNCLASSIFIED - 31 - ARH-2075 

4. Schedule and Costs 

A proposed schedule is given in Figure 5, and the 

proposed expenditure pattern is given in Table III. 

In summary, this program should cost about 1.6 million 

dollars. In addition, process development in support 

of the program would cost 0.35 to 1.5 million dollars 

depending upon the scope of the work as directed 

toward long-term storage. These costs are exclusive 

of the construction and operation of a solid waste 

pilot plant. 

UNCLASSIFIED 



UNCLASSIFIED 32 - ARIi-2075 

••X—-̂ TT ^^^.^ \ \V 

^ra^P-^ \ 

^^^_,,,.,̂ ^ .̂ ^,^ ^^^^^ ^ ^ ^ ^ 

/ 'V 
_̂ -Ay^V f-.--"" 1 -----A \_̂  '̂ ^^Xi 

^:i-^.:.:.k 

r' / 
/ / 1 

• • • - / / . , 

' •'. • ••'.'''•'./ V 

fir' 

|C 

00 

p i 
:D 

c; S — 1 

U, 

c 
rt 
S 
X 
0 

"O 
0 
« 

UNCLASSIFIED 



UNCLASSIFIED - 33 - ARH-2075 

^ ^ Ti/M'i^EL. 

.^inw 

% 

\ 

\ 

V 

UNCLASSIFIED 



CELL A 
{UWCONDITiONAL RELEASE! 

REMOVE EQUIP 8 

STRIP CELL 

,'C'rT!^^^^^^-ii^i*^^ 

PACKAGE EQUIP. FLUSH CELL 

TO INTERIM STORAGE OR 
SOLID WASTE PILOT PLANT 

i. 
D'E CONTAMINATE 

CONCRETE 

J 
SURVEY a 

RELEASE CELL 
i 

h^ 

L̂_ 
,„,„t,f„-»Ji. rJM^imt-Jtr . .^.^aA. 

CELLS "B" a "C" 

(CONTROLLED RELEASE) 

PROCESS SOLUTIONS 

t 
FLUSH EQUIP. 

INTERNAL 

FLUSH EQUIP. 

EXTERNAL 

FLUSH CELL_ 

77 
, . ^ » _ i t2 ._*^ j i .a . *^ 

SURVEY 

CONTAPINATION 
NON-SMEAR ABLE 

V ? 
CONDENSATES <!VIPCw STORE SOLIDS 

REDO): DiSSOUr^Eii CELLS DZCOMfiliSSIQil^iMG 
FIGURE-SO 



UNCLASSIFIED - 35 - ARH-2075 

C. Salt Cake and Tank Removal {TK--116TXJ 

1, Description 

Tank 116-TX is one of 18 tanks comprising the 241-TX 

Tank Farm in the 200 West Area. The tank is 75 feet 

in diameter and about 39 feet tall from the base to 

the top of the dome» Earth covers the tank to a depth 

of about 8 feet. It is constructed of reinforced 

concrete (15 inch thick sidev;alls) and lined on the 

bottom and sidewalls with mild steel. The tank is 

capable of containing 7 50^000 gallons of non-boiling 

liquid waste. 

The tank has most recently been used for collecting 

salts vAich precipitate from the bottom's solution 

of the 24 2-T waste evaporator. At the present time^ 

t-he tank contains about 67 5,000 gallons of salt cake 

and interstitial mother liquor. Also, about 128 

tons (80,000 gallons) of diatomite have been added 

to the surface of the tank to adsorb free standing 

liquid. An estimated 225,000 gallons of mother 

liquor v/ill be removed from the tank leaving a damp 

salt cake having a moisture content of 10-15 percent 

by v;eight. 

The composition and physical properties of the salt 

cake are shown in Table V. 
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TABLE V 

COMPOSITION AND PROPERTIES 
OF SALT CAKE IN TK-116TX 

Salt Particle Density, g/ml 1.86 

Thermal Conductivity, Btu/hr-ft-*F 0.22 - 0,28 
(dry) 

Water Leachability ^'^Cs 90 - 98 percent 

^^Sr 3 - 5 percent 

Major ions, dry weight percent Na 15 - 30 
Fe 0,02-0.5 
Al 0,2-0.5 
Si <0.05 
CO 3 2 
NO 3 Balance 

Radionuclides, Ci/gal dry salt ^^^Cs 0.07 - 0,33 
^"Sr 1.5 X lO""*-?,? X lO"** 

^®®RuRh 1.5 X 10"^-3.9 x lO""̂  

This tank was selected for the demonstration because 

it contains salt cake which is believed to be typical 

of the majority of the material to be handled in the 

Hanford Waste Management program. The tank is 

conveniently located at the northeast corner of the 

241-TX Tank Farm so that access is feasible. (See 

Figure 2.) The tank is nearly as large as the largest 

at Hanford (750,000 gallon capacity versus 1,000,000 

gallon capacity), making the demonstration a full-scale 

test of the salt cake mining and tank removal •cechnXcjOes. 

2, Salt Cake and Tank Removal Flowsketch and Facilities 

A flowsketch for removing the salt cake from TK-116TX 

is shown in Figure 11. About 90,000 ft^ of salt cake 

weighing about 4000 tons v/ould be mined from the tank 

and packaged for transportation to an interim storage 

site. Tools, rods, old liquid level measuring tapes 

and other miscellaneous metallic laaterials which ar<=̂  

likely to be present in the tank would be removed and 
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packaged separately. As an alternative, some of the 

salt cake would be sent to the solid waste pilot plant 

for processing to reduce the bulk volume, and/or the 

solubility prior to storage. Salt cake which is not 

so processed would be packaged in vented containers 

for storage in the U Plant canyon (see Section G), 

A conceptual equipment scheme for removing and packaging 

the salt cake is shown in Figure 12, A remotely operated 

hydrocrane to break up and pick up the salt cake, an 

elevator bucket system and a packaging station located 

above ground might be used. Television cameras and 

periscopes would be required to view the in-tank 

operations. The packaging operation would be controlled 

from a shielded operating station. 

Following removal of the salt cake, the tank itself 

would be dismantled and removed as shown in the flow-

sketch in Figure 13. A steel containment building 

would be built over the tank. Using remotely operated 

equipment, such as torches, lasers, hydrocranes and 

manipulators, the steel liner would be cut up and 

packaged. The concrete would be demolished. Some 

mechanical sorting might be required to segregate 

si.eel, concrete, and dirt. Also, sorting based on 

radioactivity content may be desirable. The packages 

containing the waste would be transported by shielded 

rail cars to the interim storage site (see Section G). 

3. Developmenc Requirements 

Equipment systems designed for remote operation must 

be developed. Sol\. cake mining and packaging equip­

ment v7ouid be un.' :• and require special constructiop 
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for remote operation and maintenance. Equipment 

systems to remove the tank would also need to be 

developed. Special emphasis is needed for methods 

to cut up the steel liner and demolish the reinforced 

concrete shell. 

4, Schedule and Costs 

A proposed schedule is given in Figure 5, and the 

proposed expenditure pattern is given in Table III. 

In summary, this program should cost about 12,2 million 

dollars. In addition, process development in support 

of the program would cost 1.6 to 2,0 million dollars 

depending upon the scope of the work as directed 

tov;ard long-term storage. These costs are exclusive 

of the construction and operation cf a solid v;aste 

pilot plant. 
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D, 216 S1-S2 Crib Site Restoration 

1, Description 

The 216 S1-S2 Cribs consist of two timbered structures 

buried in an excavation 35 feet deep, 40 feet wide 

and 90 feet long as shown in Figure 14, The timbered 

"cribs" are each 12 x 12 x 9 feet high. 

The 216 S1-S2 Cribs were first used for disposal of 

liquid wastes (process condensates) from the Redox 

Plant in January 1952. During a four-year period 

through January 1956, approximately 39 million gallons 

of waste liquid I'̂ere discharged into the ground via 

this crib site. Contained in these wastes were an 

estimated 750,000 beta curies of mixed fission products, 

including 3,000 curies of strontium-90 and 2,000 curies 

of cesium-137. Also, some 1,200 grams of plutonium 

and 2,300 kilograms of uranium were discharged. The 

crib site was removed from service in January 1956, 

when the strontium-90 and cesium-137 concentrations 

in samples taken from monitoring wells drilled through 

the site reached predetermined limits. 

The spatial distribution of several radionuclides in 

the soil underlying the crib site was determined in 

1956 and later in 1966. Gamma activity profiles 

were obtained in several wells to determine the vertical 

and horizontal distribution of gar.'.ma emitting radio­

nuclides. In addition, radiochemical analyses were 

obtained from soil samples cored from several wells. 

Figures 15 and 16, taken from reference 1, illustrate 

the results of this work. The results indicate that 

greater than 99.9 percent of the cesium a.r?d most of 
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the Strontium in the soil is contained viithin the 

first 20 to 30 feet below the bottom of the two cribs. 

The spatial distribution of plutonium was not 

determined through field measurements,' however, based 

upon results of laboratory soil column tests using 

waste solutions similar to those which were discharged 

to the 216 S1-S2 Cribs, the plutoniiim should have 

been readily removed from the waste and should nox̂r 

be located within the first few feet of soil column 

beneath the cribs. 

2. Excavation and Packaging Flowsketch and Facilities 

The objective of this sub-program is to excavate 

radioactively contaminated soil beneath the 216 S1-S2 

Crib site and package it in containers for interim 

storage. A flowsketch illustrating the proposed 

operation is shown in Figure 17. Equipment would be 

assembled for excavating, radioactively sorting and 

packaging the contaminated soil. This equipment 

would be operated within a steel structure situated 

over the site. Conventional mining or excavating 

equipment, modified for remote operation, would be 

utilized for the excavation work. The radioacti'/e 

waste sorting and packaging equipment v̂ ould also be 

designed for remote operation. 

The volume of radioactively contaminated soil to be 

excavated will increase as the limits for the allow­

able residual contamination in the soil are reduced. 

The flowsketch shows the estimated volumes of con­

taminated and uncontarainated soil which must be 

handled assuming various residual contamination levels. 

In the first case, soil would be removed to a dep-ch of 
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about 30 feet below the bottom of the crib. This 

would remove essentially all the soil contaminated 

with plutonium and most of the cesium and strontium 

(based upon Figures 15 and 16), Soil not removed 

would still be contaminated with ^®Sr at greater than 

lO"^ yCi/g, however. In case (2), soil would be 

removed to a depth of 60 feet below the bottom of 

the crib in order to reduce the '̂ 'Cs and Sr 

concentrations in the remaining soil to less than 

about 5 X lO"' uCi/g. Finally, in case (3), soil 

would be removed down to the water table to reduce 

the concentrations of long-lived radionuclides in 

the remaining soil to less than 0.1 of the limits 

for soluble radionuclides given in 10 CFR 20, 

Appendix B, Table II, Column 2, Expressed in terms 

of grams of soil rather than per ml for '°Sr, ̂ "Cs, 

and ^^'Pu, the 10 CFR 20 limits are 3 x 10"\ 2 x 10"% 

and 5 x lo""̂  yCi/ml, respectively. 

The contaminated soil would be sorted according to 

i t s alpha and beta-gairana a c t i v i t y pr ior to packaging. 
Soil contaminated to greater than 10 nCi/g total alpha 

and 1 nCi/g total beta-gamma would probably be packaged 

as a highly contaminated waste since the radiation 

exposure level would exceed 1 mxem/hr at 1 meter from 

a filled container and sufficient transuranic elements 

(principally plutonium-239) are present to warrant 

special care in handling and storage. For this study 

noncontar âted waste is defined to contain less t \n 

5 pCi/g . I of total alpha and less than 10 percent oi the 

concentr on guides given in ]0 CFR 20, Appendix B, Table II, 

Column 2. 
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As the volume of soil to be handled and depth of 

mining is increased, the excavation, sorting and packag­

ing equipment %fould become more complex and automated. 

The number of containers to hold the contaminated soil 

would increase proportional to the volume of contam­

inated soil. After filling and sealing the containers, 

they would be transported to an interim storage site 

in the 200 Areas (see Appendix, Section G below). 

3. Development Requirements 

Present techniques for defining the spatial distribution 

of the radionuclides in the soil would be improved. 

Monitoring and soil sampling wells that are drilled 

through the highly contaminated soil zones into lov/er 

contaminated zones are not wholly satisfactory since 

contamination can be carried from the upper to the lower 

zones, 

Engineering studies would be performed and solids 

materials handling experts would be consulted to 

develop economical techniques for excavating, sorting 

and packaging the soil. 

An instrumentation system for radioactively sorting the 

contaminated soil with very low activity detection 

limits is needed. The system must be reliable and 

automated in order to sort the very large quantities of 

soil potentially involved. 

4, Schedule and Costs 

A proposed schedule is given in Figure 5, and the pro-

pc»se.-l expendii-ure pattern, for the alternative of 
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excavating to 30 feet below crib bottom, is given in 

Table III. In summary, this program should cost 

about 5,4 Filllion dollars. In addition, process 

development in support of the program would cost 0,6 

to 1,5 million dollars depending upon the scope of 

the work as directed toward long-term storage. These 

costs are exclusive of the construction and operation 

of a solid waste pilot plant. The expenditure pattern 

for the three cases studied is presented in Table VI, 

Reference 1; Brown, D, J,, "Migration Characteristics of 
Radionuclides through Sediments Underlying the 
Hanford Reservation," ISO-SA-32, May 29, 1967, 
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E. Disposal of Large Equipment 

1. Description 

Most failed process equipment is boxed and buried» 

Some Purex equipment^ however, is too large and too 

highly radioactive for this treatment and is stored 

in one of two tunnels. These tunnels are connected 

directly to the Purex Canyon so that the failed equip­

ment can be loaded on a railroad car and stored, without 

leaving the facility. The first tunnel, about 400 feet 

long, v;as filled with eight cars of equipment. The 

second tunnel, 1680 feet long, is about 15 percent 

filled. 

When the Purex Plant is decommissioned, it will be 

necessary to dispose of this equipment. 

Easily available stored equipment are a waste concen­

trator (F6) which is stored in the old tunnel, and a 

dissolver and a plutonium stripper concentrator (L Cell 

package) which were removed from service during 1971. 

Two of the above items are shown in Figures 18 and 19. 

Indicative of the problems of handling such equipment 

are the statistics of the waste concentrator which 

stands 37 feet tall and weighs 41 tons. The concen­

trator is typj'̂ al of several such pieces of equipment 

with predominantly beta-gamma contamination. The 

dissolver will present alpha contamination in addition 

to the beta-gamma, while the plutonium stripper-concentrator 

will be predominantly alpha contaminated. 
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2. Flowsketch and Facilities 

Decommissioning the Purex Plant and the storage tunnels 

will require that the equipment be retrieved, moved 

into the Purex Canyon and dismantled or fragmented into 

pieces that can be packaged for storage or that can 

be processed for long-term storage. For the purpose 

of the demonstration it is proposed that most of the 

equipment be placed in interim storage with a portion 

processed through the Solid Waste Pilot Plant to develop 

and test long-term storage techniques and to attempt 

recovery of the stainless steel. Processing in the 

Solid Waste Pilot Plant would likely consist of work on 

surface decontamination, and further size reduction by 

shredding, compaction, and melt-down. The proposed 

flowsheet is present̂ d̂ in Figure 20. Processing in 

•the Solid Waste Pilot Plant is presented in Figure 4. 

3. Development Requirements 

Techniques to dismantle or cut up the equipm.ent into 

manageable sizes need to be developed. Tentatively, 

it is proposed that this might be by laser, by a 

remotely operated torch, or possibly by use of shaped 

explosive charges. Further size reduction and con­

solidation techniques, such as shredding, compaction 

and melt-down and possible recovery of the metal by 

a combination of decontamination processes, including 

melt-down in the presence of a flux need to be explored 

further. The process developBient requirements are 

tabulated in Table II. 
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4, Schedule and Costs 

A proposed schedule is given in Figure 5 and the 

proposed expenditure pattern is given in Table III. 

In summary, this program should cost about 0.5 

million dollars. In addition, process development 

in support of the program would cost 0.5 to 1.5 

million dollars depending upon the scope of the work 

as directed toward long-term storage. These costs 

are exclusive of the construction and operation of 

a Solid Waste Pilot Plant which would be required for 

demonstration of optimized long-term storage, including 

potential metal recovery processes. The Pilot Plant 

is estimated to cost 7 million dollars with an operating 

cost of about 0.75 million dollars per year. 
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F. Interim Storage 

1• Flowsketch and Facilities Description 

It is assumed that some form of interim storage v/ith 

retrievability within 10 to 20 years will be needed. 

Several storage locations at Hanford are possible. 

Three storage modes are shown in the flowsketch, 

Figure 21, and others could be conceived. The con­

taminated solid wastes, which have been sorted 

according to types of solid waste and radionuclide 

content, could be stored in the inactive U Plant 

Canyon building, in concrete-lined covered trenches 

or in new structures built above the ground surface. 

The U Plant building cannot contain all the radio­

active solid v/astes projected to result from this 

demonstration program. The most radioactive material, 

such as salt cake, would probably be stored in U Plant 

v/hile the less radioactive material vrould be stored 

' in the trenches or surface facilities. Low-level solid 

waste, defined for this study, to contain less than 

10 nCi/g total alpha and 1 nCi/g total beta-gamma, might 

be particularly suited for above ground interim storage. 

Radiation exposure fron\ large volumes of this waste 

would be about 1 mrem/hr at 1 meter distance so that 

storage in unshielded facilities might be adequate, 

i.e., structures built solely for confinement and 

protection from the v/eather elements. 
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The most suitable interim storage location for the 

various types of solid wastes v;ould be determined 

after completing detailed engineering studies to 

evaluate the alternatives including safety and 

economics. However, for the purpose of estimating 

capital costs to store the solid waste, it is assumed 

that the salt cake would be stored in U Plant and the 

remaining wastes would be stored in trenches. In both 

cases, the packaged v;aste v/ould be readily retrievable. 

2, Costs and Schedule 

Costs have been estimated for interim storage of the 

contaminated solid waste derived from the demonstration 

program,. The costs shown in Table VI include only the 

costs to prepare U Pl?nt for storage of salt cake and 

.to construct new burial trenches for storage of all 

other waste material. The operating costs for placing 

the waste containers in U Plant and the trenches have 

been included with the operating costs for each site 

restoration demonstration program described earlier. 
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