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ANNUAL REPORT OF TANK WASTE TREATABILITY 

1.0 INTRODUCTION 

1.1 TRI-PARTY AGREEMENT 

The Hanford Federal Facility Agreement and Consent Order (Tri-Party _ 
Agreement) (Ecology et al. 1990), established in 1989 by the U.S. Department 
of Er:iergy (DOE), the·u.s. Environmental Protection Agency (EPA), and the 
Washington State_ Department of Ecology (Ecology), provides the basis for this 
report. The Tri-Party Agreement contains milestone M-04-00, which addresses 
tank waste treatability, issues, and concerns. · · 

Milestone M-04-00_ requires that reports of tank waste treatability 
studies be submitted annually beginning_in September 1990. 

1.2. MILESTONE M-04-00A, ANNUAL TANK WASTE 
TREATABILITY 1990 REPORT 

The 1990 Annual Report: of Tank Waste Treatabi lity .(Karnesky 1990) 
documented the first of an annual series of reports required by 
milestone M-04-00. In addition to presenting an historical per~pectiv~ of 
tank waste treatment at the Hanford Site, ~his report described planned_ 
treatment ~f existin~ doubl~-shell tank (DST) -~nd sihgle-shell tank (SST) 
wastes, and provided the technical basis for selection of grout.and 
borosilicate glass as disposal forms~ 

1.3 MILESTONE M-04-008, ANNUAL TANK WASTE 
TREATABILITY 1991 REPORT 

io-, The 1991 report (Giese 1991) represented the first statusing report in 
·the series of these annual report~. The organization of the 1991 report was. 
the same as that of the 1990 version. Two additional sections were added to 
the 1991 report. Sectipn 7.0 summarized alternative tr~atment/disposal 
technologies Which cou~d have an impact on future disposal. Section 8.0 
contained pertinent issues which may affect either treatability of tank waste 

~ or the feasibility of using ~rout or glass (or another viable ·alternative) as 
· a final disposal option. -· 

1.4 MILESTONE .M-04-00C, ANNUAL TANK WASTE 
TREATABILITY 1992 REPORT 

_ The 1992 Annual Report of Ta_nk Waste Treatability also follows 
organization of the p~evious reports, crimprising the second statusing report 
tn this se~ies of milestone reports. · · · · · 

•-:--~ .. ,_. 
·~i r- \ . 

• ! .: ;<. --.~ 
. ·,,,, '• ,1''-" 
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2~0 SUft'IMARY 

This third an~ual report satisfies the Tri-Party Agreement 
. milestone M-04-00C ·for fiscal year (FY} .1992. 

2.1 DOUBLE-SHELL TANKS · 

Existing waste in ten DSTs will be pretreated to separate the wa~te into 
high-level waste (HLW}, transuranic (TRU} waste, and low-level waste (LLW) 

·volumes. Eighteen.DSTs are currently designated as LLW and are planned to be 
. transferred directly to grout ~isposal. _ 

Treatment of the separated HLW and TRU waste fr act i ans will. consist of 
vitrification in the Hanford Waste Vitrification Plant (HWVP} before disposal 
in a geologic repository. Treatment of the LLW consists of solidification in 
cement-based grout before disposal in near-surface vaults at the Hanford Site. 

v These treatment processes are in various stages of dev~lopment and are 
discussed in Section 3.0 on DST waste treatability. 

0 

2.2 SINGLE-SHELL TANKS 

Existing waste in SSTs continues to be characteriied to enable 
appropriate treatmerit options to be developed. This iriformation is needed for 

·a supplemental environmental impact statement (SEIS) leading to a decision on 
final SST waste disposal. 

Studies which address treatment and disposal options were performed in 
FY 1991. Some of theie are ongoing activities which are revised as new 
information becomes· available a~d wi 11 be i ncorpora_ted in a subsequent report. 

2.3 GROUT. AND GLASS 

. The current grout treatment proc~ss for LLW is described in Section 3.8. 
Major processing requirements for waste vitrification of the.HLW in HWVP are 
also discussed in Section 3.8. 

2.4 CURRENT WASTE GENERATORS 

Currently, the following ten major facilities generate waste subject to 
this study_report. 

• 100-N Area 
• . 300 Area . 
• 400 Area 
• .: Tank. farms 
•· Evaporators 
•->Plutonium Finishing Plant (PFP} 
• .· Plutonium/Uranium Extraction (PUREX} Pl ant. 
• · B Plant .. 

2-1 
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• S Plant 
•· T Plant. 

WHC-EP-0365-2 

Treatment of these wastes are addressed in Appendix A. 

2.5 UNREVIEWED SAFETY QUESTIONS 

This section contains pertinent issues which may affect either the 
treatability of tank waste or the feasibility of using glass or grout {or 
another viable alternative) as a final disposal option. 

The five major issues that are summarized in the 1992.report are: 

• Hydrogen issue . 
• Ferrocyanide issue 
• Organic issue 
• High-heat tanks issue 
• Criticality·issue_ 

2.6 ALTERNATIVE TREATMENT/DISPOSAL TECHNOLOGIES 

This section·summarizes alternative treatment/disposal technologies which 
may have an impact on future disposal. tt;:t 

2-2 
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3.0 TREATMENT OF EXISTING DOUBLE-SHELL TANK WASTES 

This section doctiments the studies, acti~itie~, and i~sues that occurred. 
in this area over the period of March 1, 1991, t~rough February 29, 1992. 

3.1 INTRODUCTION, 

Treatment cif existing DST wastes is fequired before permanent·disposal 
(Augustine 1989). Thetreatment strategy is to separate DST wastes into three 
portions: HLW~. TRU waste, and L~W. Ten DSTs will be pretreated to separate 
the waste into.HLW, LLW, and TRU volumes. Eighteen DSTs are currently 
designated as LLW and.are planned to be sent directly to grout disposal. 

· Treatment of the separated HLW and TRU waste fra~tions .will consist of 
vitrification in the-HWVP before disposal in a Federal geologic repository. 
Treatment of the LLW consists of solidification in cement-based grout before 
disposal in n·ear-surface vaults at the Hanford Site. 

These treatment proces1es are in var1ous stages of development as 
discussed below. The planned treatment activities will be discussed according 
to the waste types of double-shell slurry feed (OSSF), double-shell slurry 
(DSS), neutralized current acid waste (NCAW)·, neutralized cladding removal 
waste (NCRW), PFP waste, and complexant concentrate (CC) waste. 

· The curreht waste volume i n·ventory of the 'Hanford: Site tank farms as of · 
February 1992 is listed in Table 3-1. This information is available from the 
Tank Farm Survei 77 ance and Waste Status Summary 'R'eportfor February 1992, 
WHC-EP-0182-47 (Hanlon 1992)~ . The volumes of both solids and liquids are 
recorded in thousands of gallons. 

Tables 3-1 an~ :3=2 contain .references to designations for waste types 
other than NCAW (designated as aging), NCRW (designated.PN/PD), PFP 
(designated PT), CC, DSS, and DSSF: The concentrated phosphate (designated 
CP) waste is currently planned to be grouted directly. The dilute complexed 
(designated DC) waste will become CC waste and the dilute noncomplexed 
(designated DN} ~ill become DSS/DSSF after conceritration. 

3.2 PLANNED TREATMENT OF DOUBLE-SHELL SLURRY 
FEED AND DOUBLE-SHELL SLURRY 

3.2.1 Definition of Doub.l'e-Shell" Slurry Feed 
and Double-Shell Sl~rry 

Many streams that enter DSTs con~ist of dilute liquids low in 
radioactivity. These streams.·are so concentrated by Evaporator 242-A that a 
second pass through the-242-A Evaporator would increase the sodium aluminate 
.concentra:tion past the sodium phase boundary, and the stream would solidify 
when. cooled. At this pofnt the waste is called DSSF. Wheri the DSSF i.s 
processed through Evaporator·242-A, the DSSF is concentrated past the so<:Jium 
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Table 3-1. Double-Shell Tank Inventory as of 
February 1992. ·{ 2 sheets) 

Waste Voll.Jlle in kgal (m5) 

materfala Total waste Supernatant0 DSS Sludge 

DN 628 (2,377) 628 (2,377) 0 0 

cc 1,094 (4,141) 1,005 (3,804) 0 89 (337) 

DSS 949 (3,592) 12 (45) 937 (3,547) 0 

DSSF 1,064 (4,027) 800 (3,028) 0 264 (999) 

DSSF 1,129 (4,273) 1,129 (4,273) 0 0 

CP 1,015 (3,842) 998 c3,m> 0 17 (64) 

cc 1,074 (4,065) 940 (3,558) 0 134. (507) 

DN 1,062 (4,020) 1,062 (4,020) 0 0 

DN 133 (503) 133 (503) 0 0 

DN 1,134 (4~292) 1,134 (4,292) 0 0 

DN 20 (76) 20 (76) 0 0 

DSSF 824 (3,119) 824 (3,119) 0 0 

DN 1,132 (4,285) 1,132 (4,285) 0 0 

DN •1 I 124 (4,254) 1,124 (4,254) 0 0 

DN 89? (3,376) 892 (3,376) 0 0 

DSSF 1,126 (4;262) 1,042 (3,944) 0 84 (318) 

DN 1,036 (3,921) 1,035 (3,917) 0 1 (4) 

DN/PD 649 (2,456) 286 (1,083) 0 363 
(1,374) 

DN 1,125 (4,258) 835 (3,160) 0 179 (678) 

DN/PD 901 (3,410) 604 (2,286) 0 297 
(1,124) 

DN 526 (1,991) 230 (871) 0 198 (749) 

,, 

DC 940 (3,558) 858 (3,248) 0 83 (314) 

DN 406 1,537) 374 (1,416) 0 32 (121) 

Aging 947 (3,584) 912 (3,452) 0 35 (132) 

Aging 969 (3,668) 878 (3,323) 0 91 (344) 

cc 1,107 (4,190) 17 (64) 530 (2,006) 0 
DN/PT 677 (2,562) 606 (2,294) 0 71 (269) 

cc 746 (2,824) 169 (640) 573 (2, 169) 0 

~See next page for description. 
In~ludes interstitial Liquid. 
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Table 3-1. Double-Shell Tank lnve-nto_ry as of 
February 1992. (2· sheets) . 

Waste type· Waste type Description abbreviation 
Aging Aging waste High-level, first cycle solvent extraction 

waste from PUREX {NCAW). 
cc Concentrated. Concentrated,.produce from the evaporation· 

complexant. of dilute complexed waste. · 
CP Concentrated· Waste originating from the decontamination 

phosphate ., of 100 N. Area Reactor. Concentration of 
.. , thi~ waste prod~ces :concentraied phosphate 

waste. · -
t 

c, 

DC Oil ute Characterized by a high content of organic 
complexed carbon including organic complexants: 

' ' EDTA, citric acid, and HEDTA are the major 
complexants used~ Main sources of DC waste 
are saltwel l liquid inventory. 

DN Oil ute Low-activity l iquid·,waste originating from 
nonconiplexed T and S Plants; the 300 and 400 Areas, 

.PUREX facility {decladdtng supernate, and 
•··•- miscellaneous wast~s), 100 N Area {sulfate 

-waste), B Pl a.nt, .sa]twel ls, and PFP 
_{supernate). .. 

DSS Double-shell Waste evapotated llmost to it~ soditim 
slurry aluminate saturati.on boundary or. 6.5 molar 

hydroxide -in the evaporator. For reporting 
purposes, DSS is. considered a solid. 

DSSF Double-shell Waste evaporated just before reaching the 
slurry feed _sodium aluminate ,~aturation boundary of 

·s.5-mdlar hydroxide in the evaporator. 
'This form is ~ot ~i concentrated as, 
double-shell slurry. 

PN/PD PUREX- -PUREX Neutral i zed· Cladding Removal Waste 
· decl adding {NCRW)is the solids portion of the PUREX 

Facility neutralized cladding removal ·waste 
stream, received in tank farms as a slurry.· 
Classified as TRU waste . 

PT PFP TRU Solids TRU solids. frofil 200 West Ar~a opefations. 
EDTA = ethylenediaminetet~aacetic ~cfd 

HEDTA =· hydroxyethylenediaminetriacetic acid• 
NCAW = neutralized cladding 

PFP = Plutonium Finishing Plant 
PUREX= Plutonium-Uranium Extraction {Plant) 

TRU = transuranic {waste). 

;~ ,· 
. '•·i 
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aluminate phase boundary. The hot slurry is pumped to a DST where it forms 
solids as it cools. The waste is then called DSS. 

; 

3.2.2 Planned Treatment of Double-Shell Slurry Feed 
and Double-Shell Slurry 

The DSSF will be pumped from DSTs to the Grout Treatment Facility (GTF) 
for treatment and conversion into grout.· The DSS will be treated in the same 
manner, except for one additional treatment step to remove the DSS solids from 
the DSTs. 

Milestone M-01-01 of the Tri-Party Agreement (Ecology et al. 1990) calls 
for the completion of three grout campaigns of DST waste. One campaign of 
ph~sphate-sulfate LLW has been completed. The remaining two campai~ns will 
use DSSF and DSS. 

Grout treatment of DSSF and DSS will begin when the ongoing construction. 
of vaults to contain these LLWs is completed. 

Treatment of DSSF and DSS has been studied in the laboratory ~s part of 
the Grout Formulation Program to develop and qualify grout formulae for the 
solidification of the Hanford Site's DST waste. A formula consists of 
measured quantities of up to four dry materials (e.g., calcium carbonate, fly 
ash, blast-furnace slag, and cement), up to three liquid additivei; and DSSF 
or DSS waste. The dry materials are blended. together and then the liquids are 
added to the solids. 

Qualification consists of verifying grout performance as a function of 
the following expected process variabilities: 

• Changes in DSSF and DSS waste composit~on · 
• Dry material composition variables 
• Changes in dry material storage conditions 
•, Dry material blending variables 
• Variables in the mixing of DSSF and DSS waste with the dry blend 
• Variables in grout curing conditions 
• Changes in the long-term vault conditions (grout aging). 

Grout formulation qualifications are expected to be completed in 1992. 

3.3 PLANNED TREATMENT OF NEUTRALIZED 
CURRENT ACID WASTE 

3.3.1 Definition of Neutralized Current 
Acid Waste 

The NCAW is the aqueous high-salt waste from the first-cycle solvent 
extraction column in the PUREX Plant. This waste is neutralized to prevent 
corro~ion of the tank farm carbon-steel tanks. 

3-4 
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3.3.2 Plan~ed Treatment Process of Neutralized 
Current. Acid Waste 

The first step in the proposed treatment process ·is to separate the 
solids from the supernatant (Figure 3-l) (Karnesky 1990a, 1990b). 
Solid-liquid separation has been demonstrated ·in the. laboratory using a 
settle-decant process (Wong 1989). The solid-liquid separation step has 
previously been demons.trated in a plant test. 

'The supernatant contains most of the cesium that will be removed by ion 
exchange leaving a LLW fraction destined for the GTF. Cesium will be eluted 
from the ion-exchange column and combined ~ith the .solids from the initial 
solid-liquid separation step to form the HLW fraction of the NCAW destined for. 

'the HWVP. 

3.3.3 Schedule 

The NCAW treatment technology has been.demonstrated in.the laboratory. 
Plant-scale testing in Vault 244-AR and B Plant was s~heduled to begin in 
October 1993. However, ai a result of recent ta~k waste disposal program 
redefinition studies in 1991, it was recommended that B Plant, 244-AR Vault, 
and other existing Hanford processing facilities be excluded from further 
consideration as pretreatment processing facilities becau~e of the high risk 
in achieving environmental and safety compliance. (Grygiel et al. 1991). 
A revised schedule for pilot plant. operations needed to support HWVP melter 
tests will be developed on t~e basis of an· ongoing tank waste disposal program 
rebaselining activity to be completed in 1992. The development of a revised 
program baseline responds to the Secretary of Energy's Decision Statement 
dated December 28, 1991, to resolve a~ urgent program need. to resolve Hanford 
tank waste safety issues and to prepare high-level radioactive defense waste 
for final treatment in grout and borosilicate.glass form (DOE 1991). 

3-.4 PLANNED TREATMENT OF NEUTRALIZED CLADDING 
. REMOVAL WASTE 

3.4.1 Definition of Neutralized Cladding. 
Removal Waste 

Cladding removal waste (CRW) results from i~e dissolution of the 
N Reactor spent-fuel zircaloy cladding_ using the zirfle~ process. in the 
PUREX Plant. Neutralization of this waste causes most.6f the zirconium to 

. precipitate as a hydrated oxide, essentially removing ill of the actinides and 
fission products from the solution.· However, sufficient quantities of fine 
plutonium. particles are entrained with the precipitated zirconium that the 
waste collected in tbe DSTs is considered to be a TIW waste. The waste sludge 
and supernate as stored in the DSTs is known as NCRW .. 
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3.4.2 Planned Treatment Process of Neutralized 
Cladding Removal Waste 

The first step in the· proposed treatment process is to 'separate the 
solids from the supernate (Figure 3-2). _ The supernate. is a LLW that can be 
sent to the GTF for further·treatment (Kurath and Yeag~r 1987). 

The solids·fromthe liquid-so)id separ~tion step are th~n washed t~ 
remove·soluble sodium and potassium compounds. The wash liquids are LLWs that 
can be sent to the GTF for further treatment. Although a processing step has 
not been selected to treat these solids, one promising approach consists of 
dissolving the solids with nitric acid and hydrofluoric acid. Th~ dissolved 
TRU elements are then separated from the remaining undissolved solids and 
constitute the feed stream for the transuranium ext~action (TRUEX}. process. 

The TRUEX process separates-a small volume of the concentrated TRU waste 
from a large-volume LLW stream .. The LLW·stream ·is sent to the GTF. The 
concentrated TRU stream fs recombined with the undissolved solids remaining 
from the previous acid dissolution step for transfer t~ the HWVP for · 
vitrification. · · 

3.4.3 Schedule· 

In FY 1991, pilot plant tests with NCRW were ~cheduled through FY 1996. 
Operation of the full-scale TRUEX process using a NCRW feed is currently being 
studied and a revised schedule will be issued in 1993 to reflect the results 
of the previously-cited pfogram rebaselinin~ effort.· 

3.5 PLANNED TREATMENT OF PLUTONIUM FINISHING 
PLANT WASTE 

3.5.1 Definition of Plutonium Finishing 
Plant Waste · 

The PF~ wa~te originates from the conversion of plutoniu~ n~trate to 
oxide or metal and includes TRU laboratory wastes. The PFP waste also 
includes Plutonium Recl~mation Facility (PRF} waste consistjng of high-salt 
solve~t extraction waste and organic wash waste. 

3.5.2 Planned Treatment Process of Plutonium 
Finishing Pl•nt Waste 

The first.- step in the proposed treatment process is to separate the 
sol ids from the supernate (Figure 3-3}. The supernate fs a LLW that can .. be 

· sent to the GTF for further .treatment. · · · 

Although a treatment process has not_ been selected,. one promising process 
is acid dissolution followed by treatment employing the TRUEX process. 
Another alternative would be to selectively leach critic~l componenti such as 
chtomium from the sludge tci miriimi~e the riumber of glass ·canis~ers Jroduced. 

· 3-T 
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3.5.3 Schedule 

In FY 1991, pilot plant testing of the PFP,waste treatment flowsheet 
using the TRUEX process was scheduled for FY 1997. However, the current tank 
waste disposal rebaselining activity will develop updated schedules for the 
PFP waste treatment pilot plant testing in 1993. 

3.6 PLANNED TREATMENT OF COMPLEXANT 
CONCENTRATE WASTE 

3.6.1 Definition of Complexant Concentrate Waste 

Complexant concentrate waste results from concentration of wastes 
containing large amounts of organic complexing agents. These organic. 
compounds were introduced to the waste during strontium recovery processing in 
B Pl ant. 

3.6.2 Planned Treatment Process of 
Complexant Concentrate Waste 

During 1991, the goal of treatment was given the added scope to resolve 
the safety issues of watch list tanks by destroying organics and 
ferrocyanides .. Two of the watch list tanks (101-SY and 103-SY) are complexed 
wastes in DSTs. Because the resolution of safety issues has ·priority over 
preparing grout and glass feeds, these tanks will be treated first by 
destroying. the organics using one of several oxidation processes currently 
being evaluated. After removing cesium from the liquid phase of the oxidized 
waste, the remaining liquid is a candidate for grouting. The sludge may 
undergo further pretreatment. The extent of the pretreatment has not yet been. 
determined. One possible treatment approach consists of acid dissolution 
followed by the TRUEX process. Other CC waste may no~ be oxidized initially. 

Another possible· process that has been investigated to some extent for 
CC waste is described as follows. 

The first step in the proposed treatment process is to acidify the 
CC waste stream to dissolve as many of the solids as possible as shown in 
Figure 3-4 (Kurath 1985, 1986). The liquid is separated from the undissolved 
solid from the previous acid -dissolution step and is then used as a feed 
stream to the TRUEX process. Complexant destruction may be performed before 
TRUEX processing, but is not required at this step in the treatment process at 
the present time. 

The TRUEX process separates a low-volume TRU concentrate waste stream 
from a high-volume LLW stream containing organics and possibly cesium. The 
TRU concentrate stream is added to the remaining undissolved solids from the 
liquid-solid separation step following the initial acid'dissol~tion step, as 
shown in Figure 3-4, and is then treated in the HWVP. 

The LLW stream containing organics and cesium undergoes further treatment 
for organic destruction if not done previously. The LLW is then neutralized · 
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and the cesium is removed (Lutton et al. 1980). The resulting LLW stream is 
sent to the GTF for conversion into grout. The cesium containing stream is 
sent to the HWVP. · ' · · '· · ,, 

Other alternatives to the TRUEX process also are being pursued. These 
include other solvent extraction processes, precipitation processes and the 
use of solid sorbents. 

3.6.3 Schedule 

In the FY 1991 tank waste treatability report (Giese 1991), pilot plant 
testing of the CC waste treatment process was scheduled for FY 1997 through 
FY 1999. However, a new schedule will be developed in 1992 to reflect the 
results of the ongoing rebaselining development. The full-scale processing 
schedule for CC waste also is currently being reviewed to evaluate the impact 
of cesium removal from the low attivity portion of the treated waste on the 
overall treatment of C~ wastes. 

3.7 SUMMARY OF DOUBLE-SHELL TANK WASTE TREATMENT 

Studies have been performed to evaluate alternative processes and 
facilities for treatment of DST wastes before final disposal. A 1989 study 
confirmed the technicai and economic incentives for partitioning the waste 
into a large, low-level fraction suitable for near~surface disposal, and a 
smaller fraction of TRU waste and/or HLW that must be immobilized by 
solidification in glass (Kupfer et al. 1989) . 

An evaluation of alternative facilities_ for performing waste treatment 
processes and optimum schedules for timely completion of the DST waste 
disposal mission was completed in 1990. The evaluation defined the existing 
baseline waste treatment plan for DST waste at that. time. 

• Separate NCAW sludges from supernatant liquids and wash the sludge 
with water to remove soluble salts. 

• Remove TRU waste components from acidified wastes using the TRUEX 
process. This technology is being pursed for application with NCRW 3 

PFP waste, and CC waste as well as other alternatives. 

• Remove cesium from alkaline NCAW and CC supernatant liquors. 

• Destroy the complexant in CC wa~te to remove complexed TRU elements 
and provide a feed for near-surface disposal .. 

The ongoing experimental program (Swanson 1991a) provided process 
information in the areas of sludge retrieval, solvent extraction feed 
stability, dissolver residue compositions, and simulant properties. These 
areas of interest and the pertinent findings are summarized below. 

• Investigations were performed to evaluate the amount of nitrogen 
oxides liberated in the NCRW pretreatment process. It is reported 
that an inhibitor will aid in affecting a rapid reaction,of nitrogen 
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oxidei i~to less hazardous mate~ials. Nitrogen compounds will be 
liberated in the'dissril~er only; rither tha~ throughout-the entire 
process, reducing offgas treatment problems.·-· · 

·e The composition ~f the dissolver residue·, t·he primary feed to the 
HWVP, was characterized .. This information will predict the .HWVP 
glass composition. · 

• Because it is d~t~rmined that total. mix~hg rif the NCRW waste tanks 
will not be feasible, work has been initiated to evaluate the 
processability of the various layers of sludge wlthin the tanks .. 
As a result, a problem has b~en identified with the feed stream to 
the solvent ·extraction section of the process. It has been found 
that these streams may form a· solid precipitate .under certain 
conditions, which woul~ impact the effectiveness of the process. 
Several flow sheet variations were proposed to deal with the 
precipitation issue. This issue w~ll be addressed further in 
subsequent studies. · · 

' . . . . . . 

• An evaluatibn of tha stream that will be fed to the HWVP found that 
the NCRW pretreatment process added significant amounts of phosphate 

· to this stream from the stripping agent used.in the TRUEX process. 
As a result, alternate stripping agents for TRUEX process are 
considered:- ·· The results of these tests suggest that the phosphate 
can be reduced significantly by using sodium .carbonate as an 
additional additive in the stripping agent. 

· A design base exp~riment was performed ·(Swanson. 1991b) which confirmed 
the applicability of the dissolution/TRUEX process_ for µ·retreating NCRW. The 
design base experiment was essentially based on the current flowsheet. It did 
not include washing of the NCRW sludge. The experiment demonstrated that 
about 95 percent of the ·waste materials end up as LLW, while more than 
99 percent of the·· TRUs end up in the HWVP · feed. .. ·· 

Recent accom~lish~ents include~ 

• Completion of the conceptual design report fa~ the pflot-~cale 
facility for demonstrating the TRUEX proces~ with actual DST wastes 
( KEH 1991) . . . . · .. 

• • Ozone-ultraviolet light methods for organic ~omple~ant destruction· 
were found to be less eff~ctjve at complexant destruction than the 
use of hyd~ogen peroxide. 

Additi6nal waste treat~bility taiks that are in prcig~ess dr expected to 
be initiated in FY 1993 are described· below.· Documentation describing the 
results of \hese studies will be provided in future annual reports... · 

• Continue i'aboratory-scale tests to assess the application· of the 
TRUEX process to remove TRU components from a~idic solutions of 
actual NCRW; PFP··waste, an_d CC waste. 

• · Proceed with the ide~t,i f},~ati on of the TRUEX pil.ot pl ant needs. 

\. ;: :.-
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• Continue laboratory-scale tests of complexant destruction methods. 
Efforts wi 11 focus on wet oxidation, .. further use of ozone as an 

. ' .. . ~1,: ' .;-J 

oxidant, and calcination. 

• Provide updated preliminary conceptual flowsheets for the TRUEX 
process for pretreatment of NCRW, PFP waste, and CC waste. 

• Perform capacity tests of candidate ion-exchange resins for removal I 

of 137Cs from alkaline waste. -

3.8 TREATMENT OF WASTE AFTER PRETREATMENT ACTIVITIES 

3.8.!" Grout Treatment 

Grout treatment. is the process of mixing selected DST wastes.with 
grout-forming solids, and possibly with liquid chemical additives, to form a 
grout slurry that is pumped into near-surface lined concrete vaults for 
solidification and permanent disposal. The waste is characteristically 
corrosive because of the high hydroxide ion concentration and is characterized 
as toxic because of the high concentrations of nitrite and hydroxide ions. 

The grout disposal vaults are considered disposal facilities and are 
treated as surface impoundments until final closure as landfills. 

3.8.2 Hanford- Waste Vitrification Plant Project 
·,· 

3.8.2.1 The Hanford Waste Vitrification Plant. The HWVP will immobilize 
high-level Hanford Site defense wastes by vitrification. In the slurry 
receipt and adjustment tank (SRAT), dilute pre-treated feed will be 
concentrated into a slurry by evaporation and chemically adjusted .to 
facilitate slurry transport. In the slurry mix evaporator (SME) tank, glass 
formers will be added in the form of a frit to the slurry, and the slurry will 
be further concentrated and chemically adjusted before being transferred to 
~he melter feed tank (MFT}. The MFT fe~d will be fed to a joule-heated glass 
melter.· The molten glass product will be poured into stainless steel 
canisters that will be sealed, decontaminated, and then stored until future 
shipment to a permanent waste repository. Figure 3-5 provides a process flow 
schematic diagram for the HWVP. 

Single-shell tank waste is to be considered for vitrification. The glass 
formulations and plant design for the current baseline program are based on 
the processing of HLW from the DSTs. The DST wastes to be vitrified include 
NCAW, NCRW, CC, and PFP waste. Adequate design flexibility is being 
incorporated to facilitate future waste immobilization objectives. The 
feasibility of, and requirements for vitrifying other high-level Hanford Site 
defense wastes are under study and are discussed in Section 6.0. 

The HWVP process and storage facilities are designed for a 40-yr 
operating lifetime and also are being designed to remain functional after a 
design basis accident caused by certain natural phenomena; i.e., seismic 
disturbances (earthquakes), tornadoes, or ash fall from volcanic eruptions. 
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The facilities provide for remote operation and maintenance of- the process 
with appropriate biological shielding for operator safety. Heating, 
ventilation, and air conditioning systems provide additional confinement 
barriers to limit a~y potential spread of radioactive contaminants. 

The vitrification process is comprised of five major subsystems which 
will include the feed receipt and preparation system, melter system, offgas 
treatment system, canister closure and decontamination system, and the waste 
hahdling system. The canister storage system, which was formerly a proposed_ 
subsystem, will be a separate facility relative to the HWVP project. The 
vitrification process subsystems will be remotely operated and maintained and 
will be located within process cells in the vitrification building. Cold 
chemi~al storage, utility systems, and personnel support services required to 
support the vitrification process will be located within buildings adjacent to 
the vitrification building. Wastes from the process and process support 
operations will be treated within the HWVP and non-TRU wastes will be 
discharged outside of the HWVP to.the underground waste holding tank. The 
current baseline for HWVP startup date is December 1999, with ~oJd operational 
testing and qualification testing scheduled dtiring the preceding 18-month 
period. 

3.8.2.2 Waste Feed Processability. The HWVP will process a number of i~ 

different feed types, whose composition may not be fully characterized prior ··.:;: 
to the initial hot start up of the plant in December 1999. A composition 
variability study (CVS) is being conducted to characterize the relationship 
between glass composition and glass properties. The ability of the HWVP to 
produce a molten glass acceptable to melter operation - and a glass product 4 
acceptable to the permanent geologic repository is controlled by a number of -:i~ 
properties and features including viscosity, electrical resistivity, thermal ~ 
expansion, crystallinity, durability, liquidus temperature, radioactivity, t/ 
heat generation, and concentration of key components that may limit waste JI 
oxide loading in the glass. The current strategy, which provides maximum ~ 
flexibility for handling variations in composition, is to define an envelope ~­
of glass compositions. This approach will be used to help determine the 
optimum waste oxide loading for all the vitrified waste forms; i.e., DST 
wastes _(e.g., PFP, NCRW, CC, NCAW) and applicable SST wastes. 

3-16 
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4.0 TREATMENT-OF EXISTING SINGLE-SHELL WASTES . 

. 4.1 DESCRIPTION OF SINGLE~SHELL TANK WASTES _ 

One hundred and forty-nine SSTs contain portions of HLW, TRU waste, and 
LLW produced during Hanford Site operations b~fore 1980. The current waste 
inventory of the SST system as of February 1992 is. given. in Table 4-1, which 
is taken from the Tank Farm Surveillance and Waste Status Summary Report for 
February 1992 {Hanlon 1992). • Interim stabilization efforts are currently 
underway to remove -pumpable liquid from the SSTs leaving saltcake~ sludge, and 
interstitial liquid. This supports Tri-Party Agreement interim 
mil es tone M-05-09 (Ecology et al . 1990} .. The .remaining SST contents form the 
basis for future tre~tment efforts. 

4. 2 TREATMENT OF SINGLE-SHELL TANK WASTES · · 

The major SST treatment objectives are to resolve the tank safety issues 
pertaining to hydrogen generation, organic compounds, and ferrocyanide 
compounds, which can potentially react to evolve both heat and toxic gases 
(Borsheim and Kirch 1991). Two treatment alternatives are being considered;­
in situ treatment and tre~tment after retrieval. 

The treatment~after-retrieval alternative has two additional goals~ 
(1) minimize the volume of waste.f~ed to the HWVP while meeting_ current DST 

_feed ~hemical conceritration limits, a~d (2) ~aximize the· fraction of . 
nonradioactive chemical compounds routed to GTf while meeting the non~TRU 
{<100 nCi/g), 90Sr, and 137Cs, repository concentration requirements for the 
solidified grout {Boomer 1991)._ The processes fo~· treatment of the retrieved. 
SST waste are currently based on the processes and equipment being developed 
for the DST program; e.g-., sludge washi_ng, TRUEX, cesium ion-exchange, and 
possibly complexant destruction. Treatment technologies lpecific to SST waste 
are being studied and funded by the DOE- Environmental Restoration {EM-40) 
Program and the Office of Technology Development (OTO) (EM-50) Program, such 
as the Underground Storage Tank/Integrated Demonstration (UST/ID). 

. . -

One additional tank safety issue pertains to a single SST {tank 106-C), 
which evolves sufficient radioactive decay heat to require periodic.additions 
of cooling water. Currently, a total of 51 SSTs have Priority I related 
safety issues; i.e., 18 tanks with potential .for hydrogen or flammable gas 
accumulation above the flammability limit, 24 tanks containing more than 
1,000 g-mol of ferrocyanide, .8 tanks with high organic content·, and the 
aforementioned single high-heat tank {Wilson ~nd Re~p 1991) . 

. 4. 3 STATUS OF .SINGLE-SHELL TANK WASTE · 
TREATMENT STUDIES 

The ftiilowirig information-provides the status· of SST waste treatment 
. activities compl~ted or in•progress. · In many cases, activities being. 

performed by the DST program al so apply t_o the SST program. 

', ·-:,: 
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Tank 
Number 

101-A 
102-A 
103-A 
104-A 
105-A 
106-A 

101-AX 
102-AX 
103-AX 
104-AX 

101-B 
102-B 
103-B 

;, ;1"'"', 104-B 
105-B 
106-B 
107-B 
108-B 
109-B 

0-,· . 
110-B 
111-B 
112-B 
201-B 
202-B 
203-B 
204-B 
101-BX 
102-BX 
103-BX 
104-BX 
105-BX 
106-BX 
107-BX 

WHC-EP-0365-2 

Table 4-1. Single-Shell Tank Inventory as of 
February 1992. ( 6· sheets} 

Waste Volume in kgal (m3
} 

material 8 
Total waste Supernatant Sludgeb 

DSSF 953 (3,607} 0 3 (11) 
DSSF 41 (155} 4 (15) 15.(57) 
DSSF 370 (1,400) 4· (15} 366 (1,385) 

NCPLX 28 (106) 0 28 (106} 
NCPLX 19 (72} 0 19 (72) 

CP 125 (473} 0 125 (473} 

DSSF 748 (2,831) 0 3 (11} 

cc 39 (148} 3 (11} . 7 (26) 
cc 112 (424} 0 2 (8} 

NCPLX 7 (26) 0 7 (26} 

NCPLX 113 (428} 0 113 (428) 
NCPLX 32 (121} 4 (15} 18 (68} 
NCPLX 59 (223} 0 59 _(223} 
NCPLX 3 71 ( 1, 404) . 1 (4) 301 (1,139} 
NCPLX 306 (1,158} 0 40 (151} 
NCPLX .117 (443} 1 (4} 116 (439} 
NCPLX 165 (625} 1 (4} 164 (621} 

... 

NCPLX 
..... 

94 (356} 0 94 (356} 
NCPLX 127 (481} 0 127 (481} 
NCPLX · 246 (931) 1 ( 4} 245 (927} 
NCPLX 237 (897} 1 ( 4) 236 (893) 
NCPLX 33 (125) 3 (11} 30 (114} 
NCPLX 29 (110 1 ( 4) 28 (106) 
NCPLX 27 (102} 0 27 (102} 
NCPLX 51 (193} 1 (4} 50 (189} 
NCPLX 50 (189} 1 (4} 49 (185} 
NCPLX 43 (163} 1 (4} 42 (159} 
NCPLX 96 (363} 0 96 (363} 
NCPLX 66 (250} 4 ( 15} 62 (235} 
NCPLX 99 (375} 3 ( 11) 96 (364} 
NCPLX 51 (193} 5 ( 19} 43 (163} 
NCPLX 46 (174} 15 (57} 31 (117) 
NCPLX · 345 ('1,306} 1 ( 4} 344 (1,302} 

4-2 

Salt cake 

950 (3,596} 
22 (83) - I 

0 
0 
0 
0 

745 (2,820}. 
29 (110} 

110 (416} 
0 

0 
10 (38) 

0 
69 (261} .. 

_,. 

266 (1,007} 
0 
0 
0 
0 
0 
0 
0. 
0 
0 
0 

.. 
0 
0 
0 
0 
0 

3 (11} 
0 
0 



Tank 
-Number 

108-BX 
109-BX 
110-BX 
111-BX 
112-BX 
101-BY 
102-BY 
103-BY 
104-BY 
105-BY 
106-BY 

· 101:...sv 
108-BY 
109-BY 
110-BY 
111.;:.BY 
112-BY 

--~- 101-C 
102-C 

·- 103-C 
104-C 
105-C 
106-C 
107-C 
108-C 
109-C 
110-C 
111-C 
112-C 
201-t 
202-C . 
203-C · 
204-C 
101-S 
102:-S 
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· Table 4-L • Single-Shell ·rank Inventory as of 
. February 1992. ('6· sheets) 

Waste Vol.ume in kgal (m3
) 

'" 

material~ Total waste Sypernatant ·s1udgeb 
NCPLX . 26 (98) . 0 26 (98) 

. NCPLX 193 (731) · ' . .. .0 193 {731) 
. NCPLX 199 ·(753) 1 (4 ): 189 {715) 

.. 

NCPLX 230 (870) 19 (72) - ,, 68 (257) 
' -· 
NCPLX 165 {625) 1 ( 4) 164 (621) 
NCPLX 387 o,. 465) 0 109' {413) · 
NCPLX 341 (1,291) 0 0 
NCPLX 400 {1,514) 0 5 (19) 

' NCPLX 406 (1,536) ._, '. ·o 40 {151) 
NCPLX 503 (1,904) 0 .44 (167) 
NCPLX 642 {2,430) 0 95 {360) 
NCPLX . 266 {I, 007) :o 60 {227) 

' . . 
NCPLX .228 {863) 0 154 (583) 
NC'PLX 398 {1,506) - ·O 103 {390) 
NCPLX. 398 {1,506) 0 103 {390) 
NCPLX -459 {1,737) 0. 21 (79) 
NCPLX 291 {1,101) 0 5 (19) 
NCPLX 88 {333) 0 .88 {333) 

DC 423 {1,601) ·o ·423 {1,601) 
NCPLX 

,._,,, 
195 · {738) 133 { 503) . 62 {235) 

.. 

tc 295 (1,117) 0 295 {1,117) 
NCPLX 150, {568) 0 150 {568) 
NCPLX 229 {867) 32 {121) _ 197 {746) 

DC 275 (1,041) . 0 275 {1~041) 
NCPLX 66 {250) 0 66 (250)' 
NCPLX . 66 {250) 4 {15) 62 _{235) 

DC 187 . (708) 0 187 (708) 
NCPLX ·57 {216) 0 57 {216) 
NCPLX. . -104 {394) 0 104- {394) 
NCPLX 2 (8) o· 2 . (8) 

' EMPTY. · l { 4) 0 
. 

1 ( 4) 
NCPLX 5 { 19) 0 5 {.19) 

... 

NCPLX 3 {H) ,' 0 3 { 11) 
NCPLX _. · 427 (1,616). - 12 (45) .2~4 .(924) · 
DSSF 549 {2,078) 0 - 4 .-( 15) 

4-3 

Salt cake 
0 
0 

9 (34) 
143 (541) 

0 
278 {1,052) 
341 {1,291) 
395 (1,495) 
366 (1,385) 
459 {1,737) 
547 {2,070) 
- 206 {780) 

74 {280) 
295 (1,116) 
295 {1,116) 
438 ( 1, 658)' 
286 {1,082) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

·o 
0 
0 
0 

171 {647)· 
545 {2,063) 
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Table 4-1. Single-Shell Tank Inventory as of 
February 1992 .. (,6, s.h.eets) 

'' 

Tank Waste Volume in kgal (m3
) 

Number material 8 Total waste Supernatant Sludgeb Salt cake 
103-S DSSF 248 (939) 17 (64) . 10 (38) 221 (837) 
104-S NCPLX 294 (1,113} 1 ( 4} 293 (1,109} 0 

105-S NCPLX 456 (1,726} 0 2 {8) 454 (1Jl8) 
106-S NCPLX 543 (2,055} 0 32. (121) 511 (1,934} 
107-S NCPLX 368 (1,393) 6 (23) 293 (1,109) 69 (261) 
108-S NCPLX 604 (2,286) 0 4 (15) 600 {2,271) 
109-S NCPLX 568 (2,150) 0 13 (49) 555 (2,101) 
110-S NCPLX 692 {2,619) 0 131 (496) 561 {2,123) 
111-S NCPLX 596 (2,256) 10 (38) 139 (526) 447 (1,692) 

r.n 112-S NCPLX 637 (2,411) 0 6 (23) 631 . (2,388) 
101-SX DC 456 (1,726) l (4) 112 (424) 343 (1,298) 
102-SX DSSF 543 (2,055) 0 117 ( 443) 426 (1,612) 
103-SX NCPLX 652 (2,468) 1 (4) 115 (435) 536 (2,029) 
104-SX DSSF .614 (2,324) 0 ', 136 (515) 478 (1,809) 

1.ll 
105-SX DSSF 683 (2,585) 0 73 {276) 610 (2,309) 
106-SX NCPLX 538 {2,036) 61 {231) . ·12 {45) 465 {1,760) 
107-SX NCPLX 104 {394) 0. 104 {394) 0 
108-SX NCPLX 115 (435) 0 115 (435) 0 
109-SX NCPLX 250 (946) 0 250 (946) a 
110-SX NCPLX 62. {235) 0 62 (235) 0 
111-SX NCPLX ... 125 (473) 0 · 125 (473) a 
112-SX NCPLX 92 (348) 0 92 (348) 0 
113-SX NCPLX 26 (98) 

I 
0 26 (98) 0 

114-SX NCPLX 181 (685) 0 181 (685) 0 
115-SX NCPLX 12 (45) 0 12 (45) ·o 
101-T NCPLX 133 (503) 30 103 (503) 0 
102-T NCPLX 32 (121) 13 (49) 19 (72) 0 
103-T NCPLX 27 (102) 4 (15) 23 '(87) 0 
104-T NCPLX 445 (1,684) 3 (11) 442 (1,673) 0 
105-T NCPLX 98 (371) 0 98 (371) 0 
106-T NCPLX 21 (79) 2 (7) 19 (72) 0 
107-T NCPLX 180 (681) 9 (34) 171 (647) 0 
108-T NCPLX 44 (167) ·o 44 (167) 0 
i09-T NCPLX 58 (220) 0 58 (220) 0 
110-T · NCPLX 379 (1,435) 3 (12) 376 (1,423) 0 

4-4 



· Tank 
Number 

111-T 
112-T -
201-T 
202-T 
203-T 
204-T 
101-TX 
102-TX 
103..:.Tx 
104-TX 
105-TX 
106-TX 
107-TX 

'O 108-TX 

- ·tn 109-TX 
Ito-TX. 
111-TX 

,r,...· 112-TX 
113-TX 
114,-TX 
115-TX 
116-TX., 
117-TX 
118"". TX 
101-TY 
102-TY 
103-TY 
104-TY 
105-TY 
106-TY 
101-U 

. 102-U 
--103-U 
104-U 
105-U 

'W!iC-EP-0365...;2 

Table 4-1. Single-Shell Tank Inventory .as of · 
·February 1992. f6•: sheets) 

.waste Vol ume i n kg al (m3
) 

material 8 Total waste Su'pernatant Sludgeb 
NCPLX 458 (1,734) 2 (7) 456 (1,727) 
NCPLX 67 (253) 7 (26} 60 (227), 

•, 

NCPLX' 29. (110) 1 (4) 28 (106) 
NCPLX ?I (79) o . 21 (79) 
NCPLX 35 {132) o 35 {132) 
NCPLX . 38 (144) 0 38 {144) 
NCPLX 87 {329) · 3 (11). 84 {318) 
NCPLX 113 { 428) '' 0 a 
NCPLX . 157 {594) 0 - '157(594) 
NCPLX 65 {246) 1 (4) 0 ' 
NCPLX 609 (2,305). 0 ,. 0 

· NCPLX 453 ( 1,715) . 0- b 
NCPLX 36 (136)" 1 (4) o 
NCPLX · 134 (507) 0 0 
NCPLX 384 (1,453) 0 0 
NCPLX 462 n, 749) 0 ' - 0 
NCPLX 370 {1,400) 'o 0 
NCPLX · 649 (2~456) · 0 0 
NCPLX 607 (2,297) 0 ' o 
NCPLX . _"?35 (2,025) 0 -· _,_ o 
NCPLX 640 (2,422) 0 0 
NCPLX 631 _(2 ,388) " 0 . o 
NCPLX 626 (2,369) 0 0 
NCPLX 347 {1,313) . 0 0 
NCPLX 118 ( 447) 0 118 (447) 
NCPLX 64 (242) 0 0 
NCPLX 162 (613) 0 162 (613) 

.NCPLX 46 (174) 3 ( 11) 43 (163) 
NCPLX ·?JI (874) 0 231 (874) 
NCPLX 17 (64) o 17 (64) 
NCPLX 2_5 (95) 3 ( 11) ·22 (84) 
NCPLX 374 (1,416) 18 (68) 43 '(163) 
NCPLX · 468 (1,771) 13 ( 49) 32 (121) 
NCPLX ·. 122 (462) 0 122 (462) 
NCPLX . 418 (1,582) 37 (140) 32 (121) 

4-5 

Salt c.ake 
o 
o 
o 
o 
0 
0 
0 

· 113 (428) 

a 
. 64 {242) 

609 (2,305) 
453 (1,715) 

35 (132) 
13,4 (507) 

384 {1,453) 
~62 (1,749) 
370 (1,400) 
649 (2,456) 
607 (2,297) 
535 (2,025) 
.640 (2,422) 
631 (2,388) 
626 (2,369) 
347 (1,313) 

0 
64 . (242) 

0 
0 
0 
0 . o 

313 (1,185) 
423 (1,601) 

o 
349 (1,321) 



Tank 
Number 

106-U 
107-U 
108-U 
109-U 
110-U 
111-U 
112-U 
201-U 
202-U 
203-U 
204-U 

Waste 

WHC-EP-0365-2 

Table 4-1. Single-Shell Tank Inventory as of 
February 1992. (6 sheets) 

Volume in kgal (m3
) 

material 8 
Total waste Supernatant Sludgeb 

NCPLX 226 (855) 15 (57) 26 (98) 
DSSF 406 (1,537) 31 {117) 15 (57) 

NCPLX 468 {1,771) 24 {90) 29 (110) 
NCPLX 463 {1,753) 19 {72) 48 (182) 
NCPLX 186 {704) 0 186 {704) 
DSSF 329 (1,245) 0 26 (98) 

NCPLX 49 (185) 4 (15) 45 (170) 
NCPLX 5 (19) I (4) 4 (15) 
NCPLX 5 (19) 1 (4) 4 (15) 
NCPLX 3 (11) 1 (4) 2 (7) 
NCPLX 3 (11) 1 (4) 2 (7) 

8 See next page for description. 
bincludes interstitial liquid. 
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Salt cake 
185 (700) 

360 '(I ,363) 
415 {1,571) 
396 {I~ 499) 

0 
303 {1,147) 

0 
0 
0 . 

0 
0 
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Table 4-1. , Sjngle-Shell Tank Inventory as of 
February 1992. ( 6 ·sheets) 

Waste type 
abbreviation 

cc 

CP 

DC . 

DSSF 

NCPLX 

Waste type Desc·ri pti on 

Concentrated 
complexant 

Concentrated· 
phosphate 

Dilute 
complexed 

Double-shell 
slurry feed 

Concentrated product from 
the evaporation of dilute 

· complexed was~e. · 

Waste originating from the 
decontamination of 
100 N Reactor. Concentra­
tion of this waite produces 
concentrated phosphate 
waste. 

Characterized by a high 
content of organic carbon 
including organic 
complexants. EDTA, citric 
acid, HEDTA, and IDA are 
the major complexants used. 
Main· sources of DC waste 
ar~ saltwell liquid 

· inventory. · 

Waste evap6rated just· 
before reaching the sodium 
aluminate saturation 
boundary of 6.5 molar 
hydroxide in the 
evaporator .. This form is 
not as concentrated as 
double-shell slu'rry. 

Noncomplexed General waste term applied 
to all Hanford Site liquors 
not identified as 
complexed. 

EDTA = ethylenediaminetetraacetic acid 
HEDTA = hydroxyethylenediaminetriacetic acid 
IDA = iminodiacetate · 
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4.3.1 Removal of Organic and Ferrocyanide Components 

Several promising processes are currently under evaluation and/or testing 
for the removal of organic and ferrocyanide compounds from Hanford Site tank 
wastes. One of these processes involves oxidizing the organic waste with 
ozone at ambi~nt conditions of temperature and pressure to destroy the organic 
constituents of the waste. Ozonation is a process that could possibly degrade 
organic and ferrocyanide compounds sufficiently to resolve safety concerns and 
does not add to the current volume of waste or require chemical additions 
other than the ozone oxidizer. 

A laboratory-scale ozone reactor is being used to demonstrate the 
destruction of organic compounds and ferrocyanide compounds contained in 
Hanford tank waste. Preliminary results indicate that the reactor can 
successfully destroy the compounds affecting tank safety. Experiments with 
simulated tank waste indicate, however, that a significant amount of ozone is 
required to degrade nickel ferrocyanide, the form found in Hanford tank 
wastes, than is required for organic compounds. If validated by future 
testing, this could make the process economically unattractive for 
ferrocyanide destruction. 

Calcination is a processing alternative that is also being considered for.~;,,· 
this application. In this process, the waste is heated to dryness, and then ·;~; 
to temperatures sufficient to oxidize organic and ferrocyanide compounds in ·~ 
the waste. Calcination processes are used in a variety of applications at 
temper~tures varying from about 300 °C to 1,700 °C. The process typically 
prodµces a solid oxide product and offgases both inorganic and organic 
volatile combustion products of lower molecular weight. Thus, calcination can 
possibly reduce the volume of radioactive waste requiring disposal. However,· 
this process may be difficult to apply to the high sodium-containing Hanford 
Site tank wastes. When wastes containing high concentrations of sodium are 
calcined, the sodium melts and agglomerates into a product that is difficult 
to process. 

A calcination/dissolution process has been demonstrated that resolves 
tank safety issues and separates the TRUs into a relatively small volume. The 
results from testing small quantities of actual radioactive tank waste . 
indicate that a calcination/dissolution process is feasible. A full-scale 
demonstration is planned for later in 1992 or early 1993 that will calcine 
2,270 kg (5,000 lb) of simulated waste to determine the feasibility of 
scaleup. 

Other organic destruction concepts being tested include: (1) ultrasonic 
wave (sonochemical) pyrolysis, (2) electrochemical oxidation, and (3) high 
pressure/temperature oxidation. 

Ultrasonic wave (sonochemical) pyrolysis involves the excitation of an 
aqueous waste solution that generates micron-size cavitation bubbles that 
develop high temperatures and pressures [approximately 5000 °C and 490 kg/cm2 

(7,000 lb/in2
)] when they collapse. These conditions, while extremely short 

in duration, are known to produce several reactive species, including hydrogen 
peroxide and hydroxyl radical. These species, in turn, can degrade some 
organic compounds. The process operates at ambient temperature and pressure, 
requires minimal chemical additions (except to adjust the pH of the tr~ated 
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solution) and producesno secondary waste products (except for the offgases 
resulting ftom. the oxidatio~ of the organics).· ~onochemical destruction of 
chlorinated hydrocarbons has been demonstrated .in proof-of-principle tests in 
dilL1te solutions. Laboratory studies currently are planned at the University 
of Akron, · Oh i a, to evaluate the performance. of t~i s. ·process. with sol ut i ans of 
concentrated Hanford Site waste simulants. · 

In the electrochemical oxidation·process, ·organic waste is introduced 
into an electrochemical cell containing high ccincentrations of nitri~ .acid~ 
The solution also contains a small quantity of silver, cerium, or other metal 
ion that· in iis higher oxidation state, is a .kinetically strong, rapid 
oxidizing agent.·· The metal ions are .oxidized at the cathode surface of the 
cell and then reduced by reacting with and· oxidizing other materials, such as 
organic or.ferrocyanide ~olecules .. Unless this process can be modified for 
use in high pH (basic) solutions, it will iuffer the disadvantages of 
increases in waste .volume that are associated with acidification and . 
subsequent reneutralization of the waste. 

The supercritical water oxidation process in~6lv~s pressurization and 
heating the waste_solution above the critical point of the mixture. Above the 
critical point, the. nitrate/nitrite present in the waste will oxidize the 
organics and ferrocyintdes present. Rapid, high-efficiency waste oxidatiori 
reactions occur in the temperature range of about"400 to 600 °C and 
approximately 210 to 350 kg/cm2 (3,000 to 5,000 lb/in2

)·. ·This process also· 
hai the potential to destroy nitrates and nitrites in the .waste. Salts and -

- metals precipitate out .of the supercritical solution and·can be subsequently 
treated. · 

4.3.2· Removal of Transurani~ Compone~ts 

_ The technology that was developed to remove the.TRU waste content of the_ 
DST wastes, which was d'iscussed in the previous sectiori have direct 
application to the treatment of SST waste. 

During this reporting period, americium, pluton~u~, and ·uranium ions were 
successfully removed from acidic tank waste solutions· usin·g several types of 

_extractive chromatographic resins (Barney and Cowan 1992).- Reagents also were 
tested for the dissolution -0f tank ~ludges to specifically accommodate 
subsequent TRU extraction (Schulz and Kupf~r 1991)~· 

4. 3. 3 Removal · of St rant i um and Cesium C_omponents -

111· addition.to the-_previously_discussedtechnology for _r-emoval of 
· strontium and cesium in DSTs (e.g.,. SREX, ion-ex"change,:etc.), testing has 
been completed on a novel separation technology known as· Superlig*. Superlig 
is reportedly k~own for its ability to efficiently and ~~lectively separate 

.certain metal ions; incJuding strontium ~nd cesium~ Thts technology utilizes 

*Superl i g is a registered trademark of IBC Advanced Te,chno l ogi es, Inc., 
Provo; Utah. 
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macrocyc1ic ligands to selectively capture specific anions and has been used 
to remove trace metals from industrial waste waters (Camaioni et al. 1992) . 

. 4.3.4 General Pretreatment Testing 

The following testing of several simulated tank waste recipes was 
completed by Westinghouse Hanford and Pacific Northwest Laboratory (PNL) 
(Jones et al. 1991) (Bloom et al. 1992). 

e Sequential leaching of TRUs 
• Separation of cesium by means of freeze crystallization 
• Thermochemical reduction of nitrate ion. 

4.4 ENGINEERING STUDIES 

4.4.1 Initial Pretreatment Module 

The Initial Pretreatment Module. (IPM), Project W-236B~ is being developed 
to comply with the direction and guidance contained in the Secretary, DOE, 
Decisio~ Statement, dated December 20, 1991 (DOE 1991}. The major objective 
of Project W-236B is to process Hanford Site tank wastes in such a manner as 
to resolve all watch list tank safety issues either by destroying or modifying 
the constituents (organics and ferrocyanides)" that cause the safety concerns. 
A second objective .of the project also addresses the removal of cesium to 
prepare waste for grout disposal thereby alleviating the tank space 
availability issues. Cesium removal also produces a vitrification process 
feed stream. The third objective of the facility is to provide a pilot plant 
capability to support the Tank Waste Remediation System (TWRS} program. 
A broad range of processing alternatives and facility options are being 
considered. 

a» 4.4.2 Comprehensive Treatment Studies 

The 60 percent completion level of the systems engineering study for the 
closure of SSTs, issued in 1991, is continuing irrespective of evolving 
treatment priorities (Boomer et al. 1991). A program also has been initiated 
to evaluate the various alternatives for disposal of tank waste whereby 
performance will be·measured using numerical models (Sonnichsen 1991). 
An earlier study was completed that documerits the overall technology 
requirements, resources, equipment, program funding, and plans for closure of 
the SSTs (Klem 1990}. Finally, the tank waste program redefinition which 
includes a systematic evaluation of the present status of the technical 
circumstances, alternatives, and regulatory issues for SSTs was completed 
during this reporting period (Grygiel et al. 1991}. 

':.~, 
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4A:3 Ferrocyanide. Tank St_udies 
.:. r:' . ·.t. ,-,. :•.: 

Several studies have·been completed during this reporting period that 
. relat~ to SSTs containing ferrocyanide (Cash and Dukelo~ 1992)~ The current 
plan is to further char~cterize the tanks containing ferrocyanide before 
maktng a traatment detision. 

4.4.4 High-He~t Generating Tank St~dies 

Derived heat tran~fer relationships from the studies of those tanks with 
high-heat generation rates indicate that radiative heat transport through the 
air space in the tanks is higher than the heat tra~sport via natural 
convection (Barke~ 1991a, 1991b). · 

4.4.5 In Situ Treatment.· Studies 

Regulatory issues, technology development, · and costs for in situ 
vitrification of tank wastes turrently are bjing addressed in more detail 
(Corathers 1992) (Tixler et al. 1992). A baseline for_.dome fi.11 technology, 
including an evaluation of potential fill fflaterials, has been established 
(Smyth et al . .1992). 

4.4~6 Characterization 

A historical baseline fo~ waste ·chafacterization of the SSTs has b~en 
completed (Drappo 1991)~ Recommendations for the design of a waste 
characteri~ation program using a systems analysis technique have· been· 
developed (Buck et al.. 1991). In addition, a sampling and laboratory analysis 
plan for the next ten tanks scheduled for this activity h~s been completed 
(Hill et al. 1991}. -- · . 

4.4.7 Grout Pretreatment Studies 

Studies are underway to evaluate the ~eed tb remove radionuclides from 
tank waste before shallow land .. disposal (Worthington 1991). The study 
concludes that if grout can meet the existing regulatory requirements, no 
removal of contaminants is considered necessary for thos.e wastes currently 
planned to b.e disposed of prior to the year 2001. 

· 4.4.8 Tank Waste Retri~val 

Technolog)~s for retrievinri wastes from SSTs h~ve been identified fof 
testing (Krieg et al. 1990). This study reviews current·waste retrieval 
technologies including pumping, sluicing, air transport, ·and mechanical 
mixing. 

,, 

4-11 



WHC-EP-0365-2 

This page intentionally left blank. 

4-12 



WHC-EP-0365-2 : 

5.0' EVALUATION AND SELECTION OF GROUT 

Cement-based grouts are extensively us~d i~:ihe'United ~ates (U.S.} and 
worldwid~ as a vehicle for immobilization and near-surface disposal of solid 
and liquid LLWs. Formal selection of cementitious grout for disposal of · 
selected liquid wastes in near-surface vaults was made_ in the Hanford Waste 
Management Plan (DOE-RL 1983}'. This selection was strongly i,nfluenced by the 
generally favorable Oak Ridge National Laboratory (ORNL} site grout -
hydrofracture .disposal experience and by the Savannah River Laboratory (SRL} 
site evaluation and selection of a grout waste form for the disposal of 
certain aqueous LLW salt s:olutions. This selection was supporte<;t by an 
independent., comprehensive evaluation performed by Hanford Site scientists 'and -
engineers in 1980. This evaluation showed grout to be,preferred over other 
known forms for immobilization .and bulk disposal of Hanford Site liquid LLWs 

. (RHO 1980}. 

The grout for~tilation process involves wast~ samp)ing, ch~iacterizatioh, 
and product testing to· ensure that the grout will meet strength and 
leachability criteria. 

5.1 REGULATORY CHANGES AFFECTING GROUT_· 

In September 1991,- Ecology enacted controls'for new sources of toxic air 
pollutants,' requir'ing a Notice of Construction to be submitted prior to the · 
addition or significant modification of an atmospheric source emitting. a toxic-
poll utant. · · 

In November 1991, the EPA gave·advance notice of proposed ruling 6n 
toxicity characteristi~ wastes, which~ill necessitate furth~r land disposal 
restriction compliance_~~asures for the GTF. 

In Jan1Jary 1991,·the'EPA published the final rule for Jiners· and-leak 
detection systems for land disposal units. Procedural and technical standards 
in this ruling have all been met, although langua~e to demonstrate ~quivalency 
to this-rule had to be added to Part B of the GTF dangerous waste permit 
application ... · · · · 

5.2 STATUS OF ACTIVITIES IN PROGRESS 

_ GTF Dangerous Waste Permit Application. The GTF permit application is 
nearly complete~ the only unresolved issue is the ~~ult hjdrogen miti~atioh 
issue. Revision 2 of the permit application is scheduled to be issued in 
July 1992. 

Final Safety A~alysis Report. The Final SafetyAnalysis Report·(FSAR) is 
being prepared for.review by the Westinghouse Hanford Safety and Environmental. 
Advisory Council '(Tank Waste Disposal Subcouncil). It· is expected that the 
FSAR will be submitted to U~S·.' Department of Energy, Richland. Field Office 
(RL) in July 1992. . . . 
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Performance Assessment. The U.S .• Department of Energy-Headquarters 
(DOE-HQ) Performance Assessment Peer Review,.Panel did not approve the draft 
Performance Assessment (PA) plan for the GTF. Resoluti~n of comments will 
require a significant effort, including further testing, modeling, and text 
revision. Approval of the PA is currently the critical path item for restart 
of the GTF. ~ 

Grout Reformulation. Grout reformulation has been necessary to resolve 
the issues of heat generation and/or poor wasteform properties in earlier 
formulations. The ORNL conducted a mixture experiment to determine suitable 
dry blends for solidification of tank 106-AN waste. Further testing was 
conducted at PNL. A team of ORNL, PNL, and Westinghouse Hanford scientists 
has chosen a formulation for grouting waste tn a pilot plant run to be 
conducted in April 1992. 

DST Waste Sampling. Characterization results were issued for tank 106-AN 
and tank 101-AW. The contents of these tanks w-ill be solidified in the next 
three grout campaigns .. 

No grout-candidate DST sampling was conducted during the past year. 
Documentation for sampling candidate tanks 105-AP and 106-AP has been prepared 
and approved. Documentation for sampling feed tank 102-AP is being prepar~d. 
Sampling will be conducted after transfer of tank 106-AN contents. The 
sampling of candidate tanks 104-AN and 105-AN is desirable but may be 
difficult to achieve because of safety concerns due to hydrogen generation in 
these tanks. 

Vault Construction. Cover panels have been· installed on four vaults 
(102 through 105). The diffusion barrier has been installed to the level of 
the cover panels. The vaults will be completed during FY- 1992 by Kaiser 
Engineers Hanford. 

Core Samplfog. Core sampling of the phosphate/sulfate waste (PSW) vault 
was completed in March 1992. Laboratory testing and reporting wi-11 be 
completed in 1993. 

Cold-Cap Formulation. The report on selection of a cold-cap formulation 
for the PSW vault by the U.S. Army Corps of Engineers is expected in April 
1992 and will be reviewed during FY 1992. The PSW vault is expected to be 
cold-capped in FY 1993. 

Vault Equipment. The second portable instrument house will be delivered 
in April 1992. Pumps to remove the excess liquid are being procured. Design 
on the exhauster for vaults 102 and 103 has begun and exhauster risers have 
been installed. · 

5.3 NEW ACTIVITIES 

Quality Verification. Design and single-use specifications for the 
Hanford Mobile Solidified Low-Level Radioactive Waste Sampling Unit are 
currently in the approval cycle. A purchase requisition for fabrication of 
this truck-mounted grout coring unit will be completed in May 1992. 
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Resea~ch and nonde~trutt~ve testing continues to be iggressively pursued. 
Approval of proposals for ultrasonic testing of ,grout and for .research, 
design, and testing of in situ electrochemical. characteriiation techniques is 
also actively pursued. · 

Vault ·Hydrogen .Issues. Significant resources are being utilized for 
investigation and mitigation of g~out vault.hydrogeri issues. The three major 
areas of concern are; buildup of hyd~ogen gas in the vault vapor space; 
buildup of hydrogen gas in the leachate void space (in the 30..:yr time franie); 
and possible pressurization of.the vault. after it is sealed. There also 
appears to be a small potential for the buildup ·of flammable. concentrations of 
~ydrogen in the vapor space of the leachate system. Administrative controls, 
additional vault equipment,, and/or vault design changes may be necessary. 

5.4 WASTE GENERATION 

The GTF did not operate durjng ·the time period covered by this report .. 
A total of 0.20 m3 (7.4 ft3

) of mixed waste was generated. due to maintenance 
activities and PSW cote sampling. ·· 

5.5 WASTE MINIMIZATION ACTIVITIES 

A cover was inst'alled dn the grout Processing F·acility/Mixer Module to 
prevent preci pi tat ion from enteri"ng the liquid .co 11 ect ion t.ank/mi xer module. 
Formerly this liquid had to be pumped to tank farms. An estimated 4.54 ~ 
(1.200 gal} of DST wastes per year are now eliminited. · 

Products also are being tested to re~lace aerosols ·~nd regulated 
solvent-based products currently being used. 

Substitution of -p-ropylene glycol for ethylene glycol in the ch.ill er . 
system for makeup air at the Grout Processing Facility is planned for FY 1992. 

5.6- ESTIMATE OF PLANNED WORK ACTIVITIES 
FOR FISCAL YEAR 1993 

Much of the planned work effort for FY 1993 will be focused upon the 
completion of major ongoing tasks; i.e., approval of the Part B permit, FSAR, 
and Performance Assessment, Readiness Re~iew, and th~ resolutibn of the 
hydrogen issues .. 

PNL will operate a .. 1 / 4 sea le grout p il at plant in April and May 1992. 
Simulant 106-AN waste will be mixed with a sele~ted blend of dry materials; 
The grout produced will be cured irr twb different molds. The first mold wtll 
be used to determine the affect of varying curing temperatures of the grout 
product.· The second mbld will be used to determine the effectiveness of 
forced ventilation heat removal · fri;im the grout. · · 

A new waste minimization plan:.wiJl be deyeloped .. Th·e plan will comply 
with·DOE Orders· 5400.1 (DOE 1988b), 5400.3 (DOE 1989), and 5820.2A-(DOE 1984). 

•.,,•. I 
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The Washington Administrative Code (WAC) 173:-307 wiH be used as guidance for 
the development of this pla~. Many.of th~ wa$te streams will have to be 
estimated since the GTF is not currently fri b~~tition. 

The core samples taken from the PSW vault will be ~nalyzed and a test 
report will be generated. 

The contents of tank 106-AN will be transferred into feed tank 102-AP, 
which will then be sampled and characterized. Small grout samples will be 
made with the radioactive waste to ensure that the grouted waste will meet the 
processing and wasteform criteria (Riebling and Fadeff 1991). 
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.. 6·.o WASTE FORM QUALIFICATION ACTIVITIES 

6. i INTRODUCTION. 

This sect io·n on waste form qua lifl cafi on activities.will provide 
pertinent background information .and FY 1992 program updates on the fa 11 owing 
topics related to the remediation of HLW stored at .the Hanford Site:. · 

• Waste form selection 
• Ha~ford Waste Vitriffcation Proje~t. · 

6. 2 WASTE ·FORM SELECTION -

The DOE has initiated·a remediation program-for the disposal of 
high-level nuclear wastes currently stored in tanks at several ·DOE sites 
within the U.S .. · To date, the U.S. program has .selected borosilicate glass as 
the waste form of choice for use in, di spas i ng of a 11, or at least a . 
significant part, of such wastes that are ~tared at thfea·of the~e sites~ the 
Savannah River Site in South-Carolina~ the West Valley Demonstration Project 
in New York, and the Hanford Site in the state of Washington.· 

For the Hanford ·Site, DOE decided to use borosilicate. glass as the waste 
form for the disposal. of the HLW currently_ stored in DSTs ·(DOE 1988a). 
Although HLW is also stored in SSTs on the Hanford. Site, final selection of 
the waste form for the HLW stored in SSTs had not been made during this· . 
reporting period .. However, it should be noted that borosilicate glass is also 
o·ne of the leading waste form choices for SST HLWs. The TWRS program for the 
Hanford Site is currently being reb~selin~d. Orie of the major objectives 
being addressed is that of creating a fully integrated program for the overal.l 
remediation of both DSTs and SSTs HLW. The TWRS program rebaselining is to be 
completed by March 1993. ·· ·· 

6.3 HANFORD WASTE VITRIFICATION PLANT PROJECT 
WASTE FORM QUAlIF.ICATION .ACTIVITIES 

The following waste form qualification activities are important to 
support the HWVP project: 

• Waste (form product). acc;eptance specification·. 

• Hanford ~aste Vitrification· ~ant project compliance plan with the 
waste acceptante specifications.· 

. In 1990, the DOE repository program in _the Office of Civilian Radioactive 
Waste Management (OCRWM) revised the acceptance specifications for a HLW form 
product consisting of borosilicite glass and the.HLW constituents placed in a 
stainless steel canister~ The Jun~ 1991 draft of the Waste Acieptance 
Preliminary Specifications (WAPS) entered ·a RL high-level review process late 
in FY 1991 that c_ontinued during FY 1992. The DOE Office of Environmental 
Management (EM) is presently awaiting formal notification on the status of 
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WAPS and its attendant schedule. However, at the written request of RL, the 
HWVP project has been initiated using the June 1991 draft of the WAPS to 
support project planning. 

During FY 1992, the HWVP project prepared a plan that presented the waste 
form qualification activities and the hierarchy of strategies being used to 
comply with waste form qualification requirements. In addition to the WFQ 
program plan, the HWVP project prepared an initial draft for internal project 
review of the Waste Compliance Plan. Collectively these documents, when 
completed, will describe the activities that must be accomplished to ensure 
that the HWVP will produce a product that meets all of the acceptance 
specifications of the WAPS. 

In support of the general design requirements for the HWVP, which include 
WFQ requirements derived from those for th~ WAPS, testing and ~nalysis work 
continued on the development of algorithms that relate the glass composition 
to its ~hysical and chemical propertie~. This information is then used to · 
define the acceptable composition range to satisfy both the WFQ and the 
production requirements (e;g., production rate, waste loading fraction, etc.) 

a,.. for each waste feed option. The above information is also needed to conduct 
assessments on waste feed processabil ity. A revision of the waste feed 

Cµ processability assessment for DSTs will be completed during FY 1992. 
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7.0 ALTERNATIVE TREATMENT/DISPOSAL TECHNOLOGY 

This section documents "the studies, activities, and issues which occurred 
in this area over the period of March I, 1991, through February 29, 1992. 

The Underground Storage Tank Integrated Demonstration, funded by the DOE 
OTO, will examine alternative technologies and technology systems for waste 
treatment and disposal as part of the overall remediation of DOE mixed waste 
tanks. 
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. 8 ~ 0 SAFETY ISSUES 

Section 3137, "Safety Measures for Waite Tanks at Hanford Nuclear 
Reservatton," of Public Law 101:-510 (Wyden Amendment), addresses safety issues 
concernirig the handling of high-level nuclear waste tn stotage tanks at 
Hanford Site~ · · 

. Section 3137 sp~~ifically add~esses the issues c9ncerning the Hanford 
Site waste tanks by directing that the Secretary of.Energy take the following 
actions.: · · ·· · 

• Identify those tanks that I' ... may have a serious potential for 
release of high-level· waste due to uncontrolled increases in 
temperature or pressure. . . . " · 

• Ensure that " ... continuous monitoring to detect a release or 
excessive temperature or pressure ..•. " is bei~~ carried out. 

• " .. ·.develop action .pl ans to respond to excessive temperature or 
pressure or a rel~ase from any tank identified.~ .. " 

. . . 

• Restrict additions of hi-gh-level tiuclear wastes to the identified 
tanks unle~~ no safer alternative exists dr the serious potential 
for_a relea~e o1 high-level nuclear waste is nri ldnger a threat. 

Compliance ~ctivities associated With Section 3137 have resulted in ihe 
i dent i fi cation of fifty-three tanks_ that ".:.. may have· a seri bus potential for 
release ~f high-le~el wa~te du~ to uncontroll~d- increases in te~perature or 
pressure;" · 

More tanks may be·identified.for addition to the list as characterization 
of the tank contents-~ontinues. However, some tanks ~ay be recommended for 
removal from the list based on a detailed characterization of the contents, to 
substantiate better definition and assessment of the risk. Instrumentation to 

. provi~e additional monitoring for the identified tanks, as well as other -
improvements to increase monitoring.capabilities throughout the tank farms,· 
are being developed oh an expedited basis and are being implemented readily. 

Action plans to respond as appropriate. and ·technically· feasible· to 
excessive temperature. or. pressure or a release from ferrocy~nide tanks are in· 
place (Cash and Thurman 1991). Th~ response plans for the remaining 

. ide~tified tanks are b~ing .prepar~d. · As·upgraded monitoring capabilities are 
implemented, these plans will be modified accordingly, where applicable. 

The SSTs that have been inacti~e are isolated.on an interim basis and all 
transfer lines that could transfer high-level nuclear waste have been 
physically isolated from the tanks. For those SSTs .that have not been 
isolated, however, the associated transfer lines into the tanks have been 
physically isolated from the tanks. Modifications to the S~fety Analysis 
Report (SAR), requiring RL approval, would be need~d before reconnections. 
The DSTs are considered active and are not physically isolated. The five DSTs 
identified 1i'n accordance with Section 3137 are excluded from becoming active 
receiver tanks.· Blockihg valves, betwee~ the identified DSTs and the transfer 
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lines, are closed and locked and tagged in accordance with approved procedures 
to ensure that no transfers to these tanks can take place. 

8.1 DESCRIPTION OF TANK WASTE SAFETY ISSUES 

This section provides an updated overview of five major safety issues 
associated with SSTs and DSTs and their potential impact on waste treatment. 
The first four safety issues have already been identified as Priority I. 
Priority I is defined as issues and/or situations that contain most of the· 
necessary conditions that could lead to worker (onsite) or offsite radiation 
exposure through an uncontrolled release of fission products. Issues of · 
concern to potential treatment strategies include the following: 

• Flammable gas generation in tank 1O1-SY and other tanks 

• Potential explosive mixtures of ferrocyanide in tanks 

• Potential organic-nitrate reactions in tanks, 

• Continued cooling requirements for high heat generation in 
tank 1O6-C 

• Criticality concerns in selected waste tanks . 

. Safety issues focus on the Waste Tank Safety Program to ensure the safety 
of the SST and DST systems until appropriate treatment and disposal of their 
contents can be implemented. To erisure interim safety 9 extensive 
administrative and technical controls are maintained for the safety-issue 
related tanks identified in Table 8-1. A broad-based peer review of all 
planning and safety documentation by high-level oversight groups appointed by 
DOE-HQ is also being conducted. A high-level waste tanks task force and a 
high-level waste tanks advisory panel at the DOE in.Jhe Office of 
Environmental Restoration and Waste Management have been established. 
Together with the Hanford Site staff they will ensure that the Hanford Site 
corrective action programs are technically adequate, have the proper priority, 
and are on an expeditious schedule for resolution. In addition, DOE approval 
of all actions relating to those tanks containing flammable gases and/or 
ferrocyanide compounds is required. · 

The hazardous characteristici of the existing SST and DST wastes, leading 
to their identification and control, currently are being evaluated on the 
basis of pertinent chemical literature, expert peer judgment, and limited 
sampling data. Mitigating factors, such as moisture content, presence of 
relatively inert diluents (e.g., sodium carbonate, sodium aluminate, and/or 
sodium phosphate) and any other conditions that could reduce reactivity of the 
wastes, are being analyzed. 
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