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1.0 INTRODUCTION 

Mixed wastes are stored at the Hanford site on an interim basis until they can be treated, as necessary, for 
final disposal. The Tank Farm Waste Transfer Compatibility Program is implemented to help assure 
continued safe and prudent storage and handling of these wastes. 

This document describes decision rules relating to waste transfers both into and within the Hanford Site 
Double-Shell Tank (DST) Farm System. It defines a consistent means of applying safety, operational, 
regulatory and programmatic criteria and specifies considerations necessary to assess waste transfers. 

1.1 PURPOSE 

This document specifies decision rules for waste transfers within and for the receipt of waste into Tank 
Farms DST System’. Only Tank Farm requirements and limits affected by the transfer or receipt of waste 
are addressed. 

Requirements for tank piping, leak detection and ventilation systems have been omitted from this 
document because continual monitoring is generally required for systems in use. Operation of these 
systems is controlled by other administrative procedures and control documents. For similar reasons, 
effluent emission limits, concrete temperature limits and physical system requirements for waste transfer 
(e.g., transfer routing, line testing, etc.) also have been omitted. 

For each compatibility issue the ‘Basis’ section(s) contains the technical basis for the decision rule(s), or 
the reference document(s) that contains the technical basis for the rule(s). 

1.2 SCOPE 

The decision rules of this document apply to all waste transfers except as specified in Section 1.4 
(Exemptions) of this document. The operations encompassed include: 

1) combining the wastes within the DST System, 
2) transferring waste between the tanks and the 242-A Evaporator, 

3 )  receiving waste from Tank Farms facilities outside of the DST System and 
4) receiving waste from non-Tank Farms Facilities. 

In general, the decision rules for DSTs apply to all ofthe DSTs. The only exception is where a certain 
tank(s), is (are) specifically excluded, or a separate decision rule governing the same parameter(s) is given 
for specific a tank(s). 

Decision rules written for single-shell tanks (SSTs) apply to all SSTs . 

’ The definition of DST System is taken from the DST Part B Permit in the Double-Shell Tank Waste 
Analysis Plan 

4 
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1.3 WASTE COMPATIBILITY ASSESSMENTS 

As required by HNF-IP-1266, Section 5.12, Transfer Controls, prior to acceptance of a waste transfer, the 
proposed transfer shall be evaluated as specified in this document. The evaluation is necessary to ensure 
that the sending and receiving tanks will still meet the controls for criticality (Section 2.1), tank bumps 
(Section 6 .  l), flammable gas deflagrations (Section 2.4), organic solvent fires (Section 3.2), organic salt- 
nitrate reaction (Section 3.2), and bulk chemical runaway (Section 2.3) after the transfer. The waste 
compatibility assessment (WCA) will compare compositions of the proposed waste source(s), waste 
receiver(s), and transfer conditions to the decision rules given in Sections 2 through 6 of this document. 

1.3.1 Documentation 

If it is determined, via the WCA, that a proposed transfer is acceptable, the WCA is documented along 
with a recommendation for proceeding with the proposed waste transfer. The documented WCA is signed 
by Double-Shell Tank Farms Engineering or Single-Shell Tank Farms Engineering, Process Engineering 
and Environmental Services before it is issued. In addition, for waste transfers from non-Tank Farm 
facilities, the WCA must be signedinitialed by the RPP Criticality Safety Representative (CSR) to verify 
compliance with criticality prevention limits. Assessment documentation shall include, as a minimum, 
disposition of each applicable decision rule as listed in the Compatibility Compliance Table 
(Appendix A), transfer requirements (if any) and WCA expiration date (see 1.3.2 below). 

If it is determined that a proposed transfer is not acceptable the WCA may be issued to formally document 
issues of non-compliance. 

1.3.2 WCA Expiration 

River Protection Project (RPP) requirements which affect waste compatibility may change over time. To 
assure that ongoing transfers are periodically reviewed for compliance with the most recent requirements 
and consider current tank conditions expiration dates are established for each assessment. 

The expiration date established for assessments shall consider the following guidelines: 
a 

a 

Each WCA shall expire in a time period not to exceed 1 year from issuance. 
Assessments for the receipt of waste into the DST System shall expire before or upon 

Assessments for one-time transfers shall expire upon completion of the transfer and any 
expiration of the waste stream profile sheet (WSPS) used to complete the assessment. 

associated transfer line flushing. 
a 
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1.3.3 WCA Extensions 

A written extension of up to 1 year may he issued for an expired WCA. However, there is no provision 
for extending an expired WSPS. To issue a WCA extension, each of the following conditions must he 
met: 

1) The source waste stream must have a current WSPS on file (non-DST System generators only). 

2) Review of current transfer conditions shows no adverse changes to compliance status of 
previously assessed WCA issues. 

3) All current WCA compliance issues are addressed in the original WCA or in the extension 
documentation. 

4) Concurrence is obtained from Double-Shell Tank Farms Engineering or Single-Shell Tank 
Farms Engineering, Process Engineering and Environmental Services. 

1.4 EXEMPTIONS 

Certain additions to waste tanks are unlikely to cause any waste compatibility problems. This type of 
addition may occur on a regular basis, thus, conducting waste compatibility assessments each time is 
neither feasible nor technically justified. 

Water or condensate used to pressure test waste transfer pipelines is one example of such an addition. The 
water used in a pressure test drains back into waste tanks where it mixes with the stored waste. Because 
liquid tank wastes are aqueous solutions and slurries of inorganic salts contaminated with minor amounts 
of radionuclides and organic salts, water additions serve only to dilute the waste and, in most cases, 
reduce interactions between compounds in the waste. 

Therefore, the following types of additions to DSTs are exempt from waste compatibility assessments (see 
note below). 

pipeline pressure test water, deentrainer flush water, airlift circulator flush water) with no chemicals added 
except for those required for tank corrosion control (i.e., sodium hydroxide and sodium nitrite). 

Potentially contaminated water (e.g., cooling water, rain water, snow melt, pipeline flush water, 

* 0.25% of the existing receiver tank waste volume) of essentially organic- 
free aqueous Tank Farm facility waste containing only any of the major inorganic sodium salts (Le., 
aluminate, nitrate, nitrite, carbonate, sulfate, phosphate, fluoride and chloride), sodium hydroxide, trace 
metals, or radionuclides. 

Small volumes (i.e., 

Note: Though exempt from compatibility assessments, the exempt additions described above must 
comply with the Authorization Basis and Safety decision rules in Sections 2 and 3 of this document. To 
verify compliance, with Section 2 and 3 decision rules, exempt additions will require written concurrence 
from Process Engineering and Environmental Services. 
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Iron (Fe) 
Manganese (Mn) 
Nickel (Ni) 
Chromium (Cr) 

2.0 AUTHORIZATION BASIS DECISION RULES 

160 
32 
105 
135 

2.1 CRITICALITY CONTROL 

Fissile materials of concern are '19Pu, '13U and 235U. Limits are stated for Pu equivalents. One gram of 
'"U in excess of 0.72 wt.% enrichment, one gram of '%, and each gram of 239Pu shall be equivalent to 
one gram of plutonium, unless otherwise restricted by a specification. 

2.1.1 Transfers from non-Tank Farm facilities 

Waste transfers into the DST system from non-Tank Farm facilities must comply with the 
following criticality prevention limits or a criticality safety evaluation must be completed 
documenting that the waste may be stored safely in the DST system. 

If the Pu content of a single waste batch exceeds 50g, the sum of component subcritical 
mass fractions shall be 2 2. 

The sum of subcritical mass fractions is calculated by summing the division of the 
actual mass of absorber to fissile material to the subcritical mass of absorber. 

Le., [(UIPu)actual/(U/Pu)subcritical] + [(Cr/Pu)actual/(Cr/Pu)subcritical] + 
[(Fe/Pu)actuaV(Fe/Pu)subcritical)] + ... > 2 

7 
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Requirements on pH, Pu concentration and subcritical mass ratio of neutron absorbers to Pu do not apply 
to transfers made between Tank Farm facilities or to transfers from the 242-A Evaporator facility during 
an evaporation campaign. 

2.1.2 242-A Evaporator operations 

Transfers involving waste staging for 242-A Evaporator feed shall meet the following limit: 

Pu concentration in feed: < 0.005 g/l(O.O19 g/gal) 

For 242-A Evaporator waste, Pu equivalents may be calculated from total U as follows when 
isotopic analysis is not available: 

Pu equivalents = Total U * (0.82% - 0.72%) 

2.1.3 Basis 

All of the waste streams that were sent to the Hanford Site underground waste tanks contained only small 
amounts of Pu. Furthermore, the concentrations of various neutron absorbers in the waste streams were 
consistently high. A team of senior technical personnel has reviewed the technical basis for the nuclear 
criticality safety of waste stored in Hanford underground tanks. The team concluded that, under current 
Pu inventories and operating conditions, a nuclear criticality accident is not credible in any Hanford Site 
SST, DST, catch tank or double-contained receiver tank (DCRT) (Bratzel, et al., 1996). 

The DST system is classified as a “Limited Control” facility (Cox, et al. 1997). This classification is 
based on the DST system containing a fissile material inventory in excess of 177 grams (one third of a 
minimum critical mass) and an evaluation that demonstrates that a criticality is prevented by the form and 
distribution of the fissile material. Wastes are discharged from generating facilities with a low 
concentration of Pu and a high ratio of solids as necessary to ensure a high degree of subcriticality. The 
alkalinity of waste streams is maintained high to ensure insolubility of Pu and waste solids. 

Prior to acceptance into the DST system, each waste stream is assessed for compatibility with the waste in 
the receiving tank. The pH, Pu concentration and the absorber-to-Pu ratio (as required) are evaluated 
against criticality prevention limits (LMHC 1998a). Compliance with the Criticality Prevention 
Specification (CPS) assures that the form and distribution of fissile material in the receiving tank is 
consistent with the basis for the facility classification. 

Pu that will be discharged to the DST system will have been subjected to acid dissolution followed by 
caustic coprecipitation with heavy metal neutron absorbers. As a result of the processing, the Pu and 
neutron absorbers formed agglomerates with subcritical mass ratios. For waste from the Plutonium 
Finishing Plant, iron was added to the waste to ensure dilution of Pu in the solids. 

Submicron particle size is an important result of the acid dilution and caustic precipitation process. The 
small particle size limits segregation of Pu in the DST system caused by differences in settling velocities. 
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I he composition of each waste strcani cntcring tlie DS'~I' system is documented nn a Waste Strcam Profile 
Shcct (WSPS) as required by the IIST Waste Analysis Plan (Mulkey 1998). 'l'hc bounding values from 
the WSPS arc used to assess waste compatibility. Prior to dischargc into tlie DST system. each new or 
rcvisrd WSI'S rroni non-'lank Farins waste generators is reviewed hy Criticality Safety I'crsonnel (see 
Section 4. I .  I ) .  'The review is necessary to ensure that the composition ofthe waste strcani is/remains i n  
compliancc with the boundaries of the evaluation established in the Criticality Safety Evaluation llcport 
(CSER) (Rogers 1994). 

I _  

2.2 SOUIICE TERM CONTROLS 

2.2.1 Unit Liter I h c  Limits 

b'or transfers fiom noli-Tank Fami lacilitics, Engineering shall review generator provided data to 
assure unit liter dose (IJLD) values do not excccd the values in the following tables. Instructions 
for completing both 'I'ablc 2-2 and Table 2-3 arc given below. 

Table 2-2 
Contribution of 5 Kadionuclidrs to ULL) for Inhalation 

0 
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Instructions for 'l'able __ 2-2 and lablc  2-3: 

c'omnlctc for both tables 
1 .  
2.  

1 
1 . 

4. 

5. 

6. 

Enter generator provided analyses data i n  the appropriate row of  column (A) 
Multiply cnlumii (A) concentration values by column (B) cficctivc dose conversion 
factors ( t I j C F )  and enter the product in  appropriate row of column (c') lJ1,D. 
Once all individual 1JLDs arc crilculated and entered, divide cad i  individual Ul,I), 
column (C), by the total UI,Ds ( I .  1213 0 3  or 6.41 11-02) and multiply by 100 to find the 
percent contribution of thc incoming waste toM.ards the total bounding L J 1 , D .  Ihter 
percent value in appropriate row of' column (I)). 
Ifthe percent ofthe ULD i n r  each isotope (column (I])) in the incoming waste is 
corresponding %I of Ul,lY' the waste may be transl'crred. 
I f  any oi thc isotope percentages in column (0) is the corresponding "YO oflJLD" 
then add the values i n  column (D) to calculate the tohl percentage. If the total 
percentage olco lumi i  (I)) is ~: the total of% ol ' lJL1~' '  provided, the waste may he 
translcrred. 
Ifthe total percent (column (D)  ofthc incoming waste is > the total "%! ollJLD" 
provided, engineering must complete an engineering evaluation to dcterniinc if the 
source term would be violated by accepting h e  waste, or the waste must he ad,justed by 
the generator to comply before transfer. 

the 

2.2.2 Total Fraction of Risk Guide Limits 

Fnr tratislcrs lrom noti-'l'ank ITariii facilities, 1:ngineering shall rcvicw generator providcd data to 
assure chemical total fraction o f  risk guide (TFRGs) do no( cxcccd the valucs in the fnllowing 
table. Instructions for completing 'l'ablc 2-4 arc given below. 

Table 2-4 
Bounding Limits for 5 aiialyles form I ) S l  Liquids 

~~~~ Instructions . f o ~  Table 2-4: 

I .  I':ntcr generator provided analyses data i n  the appropriate row of column (C). 
2. Multiply column (C) concentration valucs by column ( I ) )  convcrsinn lietors and enter 

product in appropriate row oI'coIinnn (I). 
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3. Once all individual Fraction of Risk Guide(FRG) (column (E)) values are calculated 
and entered, divide each FRG (column (E)) by the total of column (A) and multiply by 
100 to find the percent of Total Fraction of Risk Guide (TFRG) of the incoming waste. 
Enter percent value in the appropriate row of column (F). 

4. If all the percentages in column (F) for the incoming waste are 
provided in column (B), the waste may be transferred. 

5. If any of the percentages in column (F) are 
for that analyte in column (B), then add the values in column (F) to calculate the total 
percentage. If the total percentage of column (F) is the total percentage provided in 
column (B), the waste may be transferred. 

6 .  If the total percent (column (F) of the incoming waste is the total percent provided in 
column (B), engineering must complete an engineering evaluation to determine if the 
source tern would be violated by accepting the waste, or the waste must be adjusted by 
the generator to comply before transfer. 

the corresponding % 

the corresponding percentage provided 

2.2.3 Basis 

The bases for the waste source term controls are documented in Cox, et al. 1997. 

2.3 BULK CHEMICAL RUNAWAY 

2.3.1 Bulk Chemical Runaway Reaction 

Prior to waste transfers into the DST system, the receiving tank shall be evaluated to determine 
whether waste temperature controls are required to prevent a bulk chemical runaway reaction. 
Controls are not required if the receiving tank will meet the following conditions after transfer. 

Tank heat load < 21,700 W (74,000 Btu/hr) 

AND 

Total organic carbon (TOC) concentration < 52 gA(3.8 wt %). 

Controls are also not required if a further evaluation performed per the method described in 
Meacham 1998 has determined that a bulk chemical runaway reaction is not possible. 

2.3.2 Basis 

The basis for bulk chemical runaway reaction is documented in Cox, et al. 1997. 

11 
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2.4 TIME TO 25% LFL DETERMINATION 

2.4.1 DST Time to 25% LFL 

Prior to any planned waste transfdaddition to any DST, it must be verified that the 
minimum time to reach 25% of the lower flammability limit (LFL) for the tank vapor 
space, assuming loss of the primary tank ventilation, will remain greater than 7 days, using 
the methodology specified in HNF-SD-WM-CN-117 (Hu, et al. 1997). 

2.4.2 DCRT Time to 25% LFL 

Prior to any planned waste transfer into a DCRT, it must be verified that the DCRT vapor 
space will remain < 25 % LFL using the methodology contained in HNF-SD-WM-CN-118 
(Hedengren, et al. 1997). 

2.4.3 Basis 

The bases for the DST and DCRT LFL determinations are documented in Cox, et al. 1997. 

12 
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3.0 SAFETY DECISION RULES 

3.1 FLAMMABLE GAS CONTROLS 

3.1.1 Flammable Gas Generation/Retention 

For waste added to the DST system, weighted mean specific gravity (SpG) for the 
commingled waste must remain 2 1.41. If the weighted mean SpG > 1.41, the transfer 
must be evaluated on a case-by-case basis to determine the potential of the commingled 
waste to trap gas. 

After transfer, the product of the nonconvective waste (solids) height in inches and the 
specific gravity of convective waste (supernate) shall remain < 148 for the DST receiver 
tank. Otherwise, the transfer must be evaluated on a case-by-case basis for potential to trap 
gas. 

The nonconvective waste height may be obtained from the most recent DST Waste 
Inventory from Process Engineering, Models and Inventory or from the most recent Waste 
Tank Summary Report (HNF-EP-0182-XXX). 

3.1.2 Basis 

The use of specific gravity to indicate gas accumulation potential in tank waste has been evaluated and 
there is evidence that it is an appropriate limiting factor for prevention of forming flammable gas Watch 
List tanks (Reynolds 1994). The six largest average specific gravity values for DST wastes are from the 
six DSTs on the flammable gas Watch List. The limiting specific gravity value is between 1.43 (the 
smallest value for a Watch List t a d )  and 1.40 (the largest value for a non-Watch List tank). 

A statistical analysis of available specific gravity data from seven DSTs was performed to estimate the 
variability associated with the average specific gravity for a DST. Each tank was considered individually. 
The variability estimates were then used to calculate one-sided 95% confidence intervals for tank 
241-AN-105 (the flammable gas Watch List DST with the smallest specific gravity). For six of the seven 
variability estimates (85%) the lower limit of the one-sided 95% confidence interval was greater than 
1.41. These results provide evidence that 1.41 is an acceptable threshold for gas accumulation. 

The basis for the product of the nonconvective waste and specific gravity of convective waste is 
documented in Mulkey, et al. 1999. 

3.2 ORGANICS/ENERGETIC REACTIONS 

3.2.1 Total Fuel Concentration 

Maximum Total Fuel Concentration: 480 joules/g 

If free water < 20 wt.%, TOC(dry basis) < 4.5 + 0.17 * (wt.'Yo free water) 

13 
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Waste with any net exotherm must be evaluated for safe storage before acceptance into or 
transfer within the DST system. 

3.2.2 Separable Organic Material 

Separable organic waste shall require evaluation and approval on a case-by-case basis prior 
to acceptance for receipt into or transfer within the DST system. The evaluation shall 
determine whether the waste may be safely received and stored in the DST system, and 
other potential impacts to the DST system. As a minimum the evaluation must address 
Authorization Basis compliance, regulatory impacts and RPP programmatic impacts. 

Written documentation of evaluation approved by RPP Process Engineering, 
Environmental Services, and RPP Safety, Operations Support. 

3.2.3 Basis 

The total fuel concentration limit is set for compliance with LMHC 2000b and the basis for the free water 
criterion is documented in Meacham 1998. 

The Basis for screening out wastes with a net exotherm is documented in Mulkey, et al. 1999. 

If separable organics arc allowed into underground storage tanks, there is a potential that organic vapors 
or distillates could accumulate in the tanks, in the overhead systems, or in condensate collection tanks. 
An orgahic liquid fire or vapor explosion could result from the accumulations. 

3.3 CORROSION PREVENTION 

3.3.1 DST System Corrosion Prevention Controls 

The receipt or transfer of waste that does not meet corrosion prevention specification limits can 
occur only if the receiving DST will remain within specification limits after the transfer or as part 
of actions for the mitigation of out-of-specification waste. Corrosion prevention limits for DSTs 
and for Aging Waste Facility (AWF) tanks are given in Sections 3.3.2 and 3.3.3.  

Waste may be adjusted to meet DST corrosion prevention specification limits at the 204-AR 
Waste Unloading Facility. 

Pumping of an SST whose contents do not meet corrosion prevention specification limits is 
permitted if analytical results from samples of that SST arc used to determine what chemical 
additions (if any) are necessary to maintain the receiving DST and/or DCRT within corrosion 
prevention specification limits. 

Transfers of out-of-specification waste to a DCRT shall be evaluated on a case-by-case basis. A 
waste transfer shall not make an in-specification DST out-of-specification. 
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3.3.2 DST and DCRT Tank Composition Limits 

For WASTE temperatures 5 100°C (212°F): 

Variable Specification Limit 

For [NO;] 5 1 .OM: 

PH.1 0.010M 5 [OH] 5 5.OM 

[NO,] 0.01 1M 5 [No;] 5 5.5M 

[No,-l~([oH-l+[No,-l) 

For WASTE temperatures below 75°C (167'F), the [OR] limit is 8.OM 

< 2.5 (for DSTs ONLY) 

For 1.OM - < [NO;] 5 3.OM: 

[OH-] 

[OH-] + [NOJ 

0.1 [No;] 5 O H  < 10M 

2 0.4 WO;] 

For [NO;] > 3.OM: 

P H I  0.3M 5 [OH-] < 10M 

[OH1 + [NO,] > - 1.2M 

[No,-I - < 5.5g 

For WASTE temperatures > 212°F in AY and AZ Farm tanks the limits of 
Section 3.3.2 apply except that [OH-] concentration must be < 4M. 
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3.3.3 AWF Tank Composition Limits 

AWF Tank Waste hydroxide (OR) concentration (except tank 241-AZ-101 for 
which limits of Section 3.3.2 apply) 

For [NO;] 1.OM: - > 0.01M 

For 1 .OM < [NO;] <3 .OM: - - > 0.8M 

For [NO;] + [NO,’] > 5.5h3: > - 1 . o g  

AWF Tank Waste nitrite (NO;) concentration 

For [NO;] and [OH] each < 1.OM: - > 0.01 1M 

For 1 .OM < [NO;] < 3.OM: - [OH] + [NO;] 2 0.4 x [NO,’] 

For 3.OM - < [NO;] < 5.5M: [OH] + pJ0;l 2 1.2M 

3.3.4 204-AR Facility Limits 

7 < p H < 1 4  (lO-’<[OH-]<O.lM} 
[Cl-] < 0.035 M (tank trailer) 

3.3.5 Basis 

The basis for the decision rules and DST corrosion prevention specification limits above is 
documented in Mulkey, et al. 1999 (HNF-SD-WM-DQO-001, Section 4.0) and LMHC 2000b. 
The basis for the DCRT corrosion prevention specification limits is documented in LMHC 1996. 

The basis for the AWF corrosion prevention specification limits is documented in LMHC 2000d. 

The basis for 204-AR Facility corrosion prevention specification limits is documented in LMHC 
2000c. 

3.4 WATCH LIST TANKS 

3.4.1 Additions to Watch List Tanks 

No additional high-level waste (except for small amounts removed and returned to a tank 
for analysis) shall be added to a Watch List tank unless the Secretary of the Department of 
Energy (DOE) determines that, (1) no safer alternative than adding such waste to the tank 
currently exists, or (2) that the tank does not pose a serious potential for release of high- 
level nuclear waste. 

16 
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3.4.2 Basis 

The basis for the Watch List tank restriction is Section 3137 of the National Defense Authorization Act 
for Fiscal Year 1991, November 5, 1990, Public Law 101-510, “Safety Measures for Waste Tanks at 
Hanford Nuclear Reservation” (also referred to as The Wyden Amendment). 

3.4.3 Transfers from Watch List Tanks 

Transfer of waste out of a flammable gas Watch List DST requires written approval by the 
Office of River Protection (OW). 

Transfer of waste out of an organic Watch List DST requires written approval by the Office 
of River Protection (OW). 

3.4.4 Basis 

The basis for the Watch List tank transfer approvals is documented in LMHC 2000a. 

4.0 REGULATORY DECISION RULES 

4.1 WASTE ANALYSIS PLAN REQUIREMENTS 

4.1.1 Waste Stream Profile Sheet 

A completed, current Waste Stream Profile Sheet (WSPS) is required for each waste 
stream entering the DST system, even if there will be only a single transfer of the waste. 
The WSPS form can be found in the most current revision of the DST Waste Analysis 
Plan (WAP) (Mulkey 1998). Each WSPS shall expire 1 year from its approval date. The 
WSPS must be resubmittedapproved each year for ongoing transfers. 

For each batch transfer into the DST system, the DST customer must provide written 
certification that the waste conforms to the approved information in the WSPS. 

To assure the assumptions of the Tank Farms Criticality Safety Evaluation Report (Rogers 
1994) are protected, each new or revised WSPS from a non-Tank Farms waste generator 
shall reviewed by Criticality Safety Personnel. Disposition of this compatibility 
compliance item shall be documented by the signaturehnitial of the RPP CSR or alternate 
on each WCA for non-Tank Farm facility transfers as specified in Section 1.3.1. This is 
@required for Tank Farm facility transfers. 
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4.1.2 Waste Reactivity Group 

Wastes entering the DST system must be categorized according to Reactivity Group (USEPA 1994) as a 
part of the WSPS (Section VI). The Reactivity Group numbers are used to identify potential chemical 
compatibility hazards prior to waste acceptance into the DST system. Source wastes shall be categorized 
according to Table 4-1 and potential chemical compatibility hazards identified by waste generators. 

If no potential hazard is identified for mixing of wastes in the identified reactivity groups with the 
receiver tank waste, the transfer may be allowed. 

If a potential hazard is identified, a technical justification explaining how the waste may be safely 
transferred and stored in light of the potential hazard will be required before allowing the transfer. 

4.1.3 Basis 

The basis for the WSPS is documented in Mulkey 1998. 

4.1.4 Interim PCB Management 

Until agreement is reached between O W  and the U.S. Environmental Protection Agency (EPA) , no new 
external wastes containing polychlorinated biphenyls (PCBs) may be accepted into the DST system, 
except from 222-S Laboratory and 325 Laboratory. Waste shipments from the 222-S and 325 
Laboratories are allowed, provided the waste meets the following PCB criteria: 

- Waste must be characterized as non Toxic Substances Control Act (TSCA) regulated or as PCB 
remediation waste that does not require further treatment 
All waste imports shall be characterized for PCBs using EPA-approved methods (or an alternative 
procedure approved by the EPA). 
Unregulated waste containing PCBs must be supported by documentation demonstrating the PCB 
source, concentration at time of release, and date of release (or documentation demonstrating 
waste was generated prior to April 1, 1978, and currently contains < 50 ppm. 
Waste transfers exceeding 45 ppm PCB in the solid phase or 200 ppb in the liquid phase cannot be 
accepted without prior O W  approval. 

- 

- 

- 

4.1.5 Basis 

The basis for interim PCB management is documented in Wood 2000. 
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241-SY-101 
24 1 -AY- 102 

5.0 PROGRAMMATIC DECISION RULES 

Caustic addition permitted 
No waste addedremoved 11/12/98 
No sludge removed. No 11/12/98 

5.1 WASTE FEED DELIVERY 

5.1.1 Configuration Control 

Verify that all waste transfers involving DSTs are consistent with the restrictions given in 
Table 5-1. 

Table 5-1. Interim Tank Usage Restrictions 

I C  

24 1 -AN- 1 04 No waste addedhemoved 11/12/98 
241 -AN-105 No waste addedremoved 11/12/98 
241-AW-101 No waste addedremoved 11/12/98 
241-AP-108 None at this time 2007 
241 -AZ-lOl’ No waste addedhemoved 11/12/98 
241-AZ-102’ No waste addedremoved 11/12/98 
24 1 -AN- 1 02 No waste addedremoved 11/12/98 1 Caustic addition permitted 
24 1 -AN- 107 I No waste addedhemoved I 11/12/98 

I I I restrictions on suuemate I I 
Notes: 

1. Tanks contain high level Envelope D sludge 

5.1.2 Basis 

The bases for DST tank waste transfer restrictions are documented in Banning 1999. 

5.2 WASTE FEED ENVELOPE 

5.2.1 Envelope A specification limits 

To the extent practical, retrieval and storage of liquids in DSTs shall be performed such 
that the stored waste meets the following limits: 

The TOC in the waste is less than Envelope A specification limit, currently 0.5 
moles of TOC per mole of Na 
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The concentration of SrgO is less than the Envelope A specification limit, currently 
4.4E7 Becquerels (Bq) per mole of Na. 

The concentration of TRU is less than the Envelope A specification limit, currently, 
4.8E5 Bq per mole of Na. 

Complexed concentrate (CC) waste should be stored with other CC waste if 
practical 

5.2.2 Basis 

The basis for feed Envelope screening is Kinzer 1998. 

5.3 WASTE INVENTORY CONTROL GROUP APPROVAL 

Transfers into and within the DST system must be approved by voting members of the 
DST Waste Inventory Control Group. 

5.3.1 Basis 

The basis for DST Waste Inventory Control Group Approval is documented in LMHC 1998b 
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6.0 OPERATIONAL DECISION RULES 

241-SY 

6.1 HEATLOAD 

50,000 

The sum of the receiving tank waste and the source waste heat generation rates (usually 
estimated from the mean Sr9’ and Cd3’ concentrations) must remain 
receiving tank. The limits for tanks are given in Table 6-1. 

the limit for the 

Table 6-1. Tank Farm Heat Generation Rate Limits 

70,000 

II 241-AW I 
24 1 -AY 
241-AZ 

4,000,000 

6.1.1 Basis 

The heat generation rate in tanks is limited to prevent localized boiling from occurring. The ventilating 
systems for the 241-AN, -AP, -AW and -SY Tank Farms were not designed for boiling, which could 
cause a release of contamination should it occur. The heat content limit for the 241-SY Tank Farm is 
based on a design criterion that is more restrictive than the point at which internal boiling occurs. 

Ventilation systems for the 241-AY and -AZ Tank Farms are designed for boiling. The 4,000,000 
B T U h  per tank limit is a maximum anticipated heat load, on which other design analyses have been 
based. 

6.2 SODIUM (5 MOLAR RULE) 

Maximum sodium concentration in AWF tanks 

Tank 101-AZ: 
Other AWF tanks: 

5.5 moles/L. (MJ* 
5.OM 

* Through concentration of wastes already stored in the tank 

6.2.1 Basis: 

The basis for the 5 molar sodium rule is documented in LMHC 2000d. 
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6.3 PHOSPHATE WASTE 

Waste with a phosphate concentration, [PO;'], > 0.1 M, is not to be mixed with: 

waste with sodium concentration, [Na'], > 8 M 
neutralized cladding removal waste (NCRW). 

6.3.1 Basis 

The basis for the phosphate waste segregation rule is documented in Herting 1987; and in Herting and 
Patterson 1982. 

6.4 LINE PLUGGING 

For waste streams with < 5% solids by volume and a SpG 

For saltwell pumping of SSTs, line plugging has been evaluated in Kirch 1999. 

For 242-A Evaporator slurry, transfer line plugging is addressed in the process control plan 
for each campaign. 

For other waste streams where it is planned or suspected that solids will be entrained in or 
formed during transfer, an analysis of the system flow conditions must be performed to 
assess a probability that line plugging can be avoided. This will be accomplished by 
obtaining and/or analyzing the following parameters: 

1.35 no evaluation is required. 

1. The expected carrier liquid density 
2. The expected particulate solids density 
3. The expected slurry density during transfer 
4. The anticipated system flow rate 
5 .  The particle size mass distribution or some other analytical measure such as the 

unhindered solids settling velocity from which an effective particulate solid 
diameter or diameter distribution can be obtained. 

6 .  The expected carrier liquid viscosity or some other analytical measure such as 
the maximum expected slurry temperature during transfer from which the 
carrier liquid viscosity can be determined. 

6.4.1 Basis 

The basis for the line plugging decision rule is documented in Estey 1998. 
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6.5 WASTE SEGREGATION 

6.5.1 Waste Segregation 

To the extent practicable, complexed wastes shall be segregated from non-complexed wastes in the 
DST system. However, if complexed waste is to be commingled with non-complexed waste, 
evaluate waste volume reduction effects of mixing. Complexed status of a waste is determined by 
one of the following methods: 

Use of the PREDICT model (Allison 1984) to estimate TOC concentration at DSSF 
composition showing [TOC] 
If concentration of the waste exhibits a rapid viscosity increase upon crystallization or the 
formation of small non-settling crystals the waste is complexed. 
Complexed status of DST wastes may be obtained from the most recent DST Waste 
Inventory from Process Engineering, Models and Inventory. 
Complexed status of SST wastes may be obtained from the most recent Waste Tank 
Summary Report (HNF-EP-0182-XXX). 

10 g/L indicates that the waste is non-complexed. 

To the extent practicable, complexed wastes shall be segregated from transuranic (TRU) wastes in 
the DST system. However, if complexed waste is to be commingled with TRU waste, evaluate 
whether additional TRU waste will be created as a result. 

TRU wastes contain a TRU concentration t 100 +i/g at time of analysis. 

To the extent practicable, TRU wastes shall be segregated from non-TRU wastes in the DST 
system. However, if TRU waste is to be commingled with non-TRU waste, evaluate whether 
additional TRU waste will be created as a result. 

6.5.2 Basis 

Segregation of complexed wastes enables them to be stored with a high water content, nominally > 50% 
water. A complexed waste is concentrated only to the saturation level of the major soluble salt (normally 
a nitrate), and formation of solid crystals is avoided. When complexed waste is concentrated it exhibits a 
rapid viscosity increase upon crystallization or formation of small non-settling crystals upon 
concentration. A thick gel-like waste matrix with the consistency of petroleum jelly may be formed. 

Although O W  has acknowledged that in-tank TRU waste can be adequately managed under the High- 
Level Waste provisions of DOE Order 5820.2A, efforts are maintained to avoid forming organic-TRU 
complexes in the liquid phase. Dissolving precipitated TRU constituents increases the mobility of TRU in 
the DST system. 
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APPENDIX A 

WASTE COMPATIBILITY COMPLIANCE TABLE 
Source Waste with Receiver Tank Waste 

CRITERIA 

AUTHORIZATION BASIS CRITERIA 
Criticality 
(Pu = plutonium equivalent) 

source Pu 5 0.001 gil, pH 2 8, or 

0.001 %I < Pu < 0.033 @I, pH 2 8, and at least one X/Pu > the corresponding 
ratio in HNF-SD-WM-OCD-015, Table 2-1 

If Pu content > 5Og in a single batch, sum of component subcritical mass 
fractions 2 

I 242-A Evaporator feed Pu < 0.005 gil 

Disposition: 

Radiological Source Term Controls 
Contribution to ULD for Inhalation 

Disposition: 

Nan-tank farm facility waste: 
SZ" < 27.77% of ULD, 
F < 0.97% of ULD, 
Cs"'< 45.18%afULD, 
Pu"'< 12.41%afULD, 
Am'*'< 11.78%ofULD. 
If one parameter exceeds specified ULD %, then total of ULDs must 
be < 98.1 I%. 

Radiological Source Term Controls 
Contribution to ULD for Ingestion, 
Ground Shine, and Resuspension 

Nan-tank farm facility waste: 
SrV'< 15.60%ofULD, 
Yno< 1.42%afULD, 
Cs"' < 82.68% of ULD, 
Pu"' < 0.13% of ULD, 
Am"'<O.I2%ofULD. 
I f  one parameter exceeds specified ULD %, then total of ULDs must be < 
99.98% 

Disposition: 

Toxic Chemical Source Term Controls 

Disposition: 

Non-tank farm facility waste: 
NH; < 4.78% of Total Fraction ofRisk Guide (TFRG), 
NaOH < 32.44% ofTFRG, 
Na*< 54.07%afTFRG, 
TOC -Oxalate < 4.05% ofTFRG, 
U <3.33%ofTFRG. 
lfane parameter exceeds specified TFRG %, then total of TFRGs must be 
< 98.67% 

Receiving tank end state heat load < 74,000 Btuihr and TOC < 52 gil(3.8 wt%) 

If further evaluation per method in HNF-3588 determines that a bulk chemical 
runaway is not possible 

OR 
Bulk Chemical Runaway Reaction 

Disposition: 

A- 1 
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WASTE COMPATIBILITY COMPLIANCE TABLE 
Source Waste with Receiver Tank Waste 

CRITERIA 

Tank Time to LFI. Determination DST and AWF: minimum time to reach 25% of LFL far tank vapor space will 
remain ~7 days, assuming loss ofprimary tank ventilation. 

Disposition: 

SAFETY CRITERIA 
Flammable Gas Source & receiver tank 

(Solids depth (in.) x nc SpG) < 148 

If source waste SpG > I .41, receiver tank average SpG I 1.41 aiier transfer 

Disposition: 

Organic and Energetic Reaction Source ExatherdEndotherm < 1.0; No separable organic layer 

Maximum Exotherm = 480 joules/gram 

If free water < 20%, TOC (dry) < 4.5 + 0.17 (wl% free water) 

Disposition: 

Corrosion Control 

Disposition: 

~0,-]r1M,0.01Mr[OH-]r8M,0011.[N0~-].5.SM, 
[NO3-]/([OH-I + [NOz-I) < 2.5 , 

lfO.OlMC [OH-] cO.O15Mand/or 
0.01 IM < [NOz-] < O.OISM, then check RSD. 

I .O < [NO,-] 3.OM. 
0.1 x INO3-l 
[OH-] + [NOz-I 

v O 3 - ]  t 3.OM. 0.3M 
[OH-] + IN021 > 1.2M. [NO3-I 

[OH-] < IOM, 
0.4 x [NOj-I 

[OH-] ]OM, 
5.SM 

Watch List Tanks 

Disposition: 

Transfer ofwaste aut of a flammable gas Watch List DST requires written 
approval 

Transfer ofwaste out of an organic Watch List DST requires written approval 
bv ORP 

REGULATORY CRITERIA 
Current WSPS Source Waste from outside the DST System must have a current 

WSPS on file. 

NewIRevised WSPS reviewed by CSWAltemate 
(Nan-Tank Farms facility waste streams only) 

Disposition: 

Identify potential hazards for mixing wastes in specific reactivity 
groups (HNF-SD-WM-OCD-015, Fig. 4-1) 

Chemical Compatibility 
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WASTE COMPATIBILITY COMPLIANCE TABLE 
Source Waste with Receiver Tank Waste 

CRITERIA 

Disposition: 

Interim PCB Management No external wastes containing PCBs allowed and only 222-S or 325 Lab waste 
allowed provided PCB concentration in waste is less than or equal to 45 ppm in 
solids and 200 ppb in liquid vhase. Otherwise. ORP aDvroval is rewired. 

Disposition: I 
PROGRAMMATIC CRITERIA 

Configuration Control Maintain transfers consistent with restrictions given in HNF-1802, 
“DQO for TWRS Privatization Phase I ”  

Disposition: 

Waste Feed Envelope Envelope A 
< 0.5 moles of organic carbon per mole of sodium; 
< 4.4E7 Becquerels (Bq) Sr” per mole sodium; 
< 4.8E5 Bq TRU per mole sodium: 
Complexed concentrate (CC) stored with other CC waste. 

Disposition: 

WIC Group RcviewlApproval 

Disposition: 

All waste transfers require WIC Group reviewlapproval. 

OPERATIONAL CRITERIA 
Heat Generation Rate AN, AP & AW tanks I 70,000 Btuihr: 

SY tanks 50.000 Btdhr: 
AY & AZ tanks I 4,000,000 Btuihr. 

Disposition: 

~~ ~~~~ 

AWF 5 Molar Sodium Rule 

Disposition 

Mar ma’] = 5 0 M m AWF tanks 

Phosphate Waste I High phosphate waste ([PO;’] > O.IM) not to be mixed with high salt waste 
(pa’] > 8.OM). 

1 Disposition: 

Line Plugging 

Disposition: 

< 5 volume % solids and SpG 1.35 or evaluation necessary 

Waste Segregation I Segregate complexed and TRU wastes to minimize creation of 
additional TRU waste and minimize adverse impacts to waste 

I Disposition: 
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APPENDIX B 

Feed Env. Heat load (DST TT LFL) 
CS”’ Heat load (DST TT LFL) 711.1.1.2 ULD 

I I Heat load fDST TT LFL’I 
Amz4’ Feed Env. (if no TA) 

Segregation (if no TA) 
DCRT %LFL (if through DCRT) “3 

NaOH None 
Na Feed Env. 

Phosphate Rule 
1 AWF transfers 

TOC 1 DST TT LFL 
1 Feed Env. 

~~~ 

NO2 I Corrosion; 
NO, I Corrosion; DST TT LFL 

I AI I DST TT LFL 

ULD 
Segregation 
TFRG 
DCRT %LFL (if throuah DCRT) 
TFRG 
TFRG; Feed Env. 
Phosphate Rule 
AWF transfers 
TFRG; DST TT LFL 
Feed Env. 
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Tank Farms Compatibility Program Analytes at 

Total Alpha (TA) Feed Env. (if no Am24’, Pu~~’)  
Seereeation (if no Amz4’. PU*”) 
Phosphate Rule 
PREDICT input (if needed) 

F PREDICT input (if needed) 
so. PREDICT input (if needed) 
CI I None 
Cr I None 
Fe I None 
Ni I None 
Mn I None 

TT LFL = time to LFL determination 

I Reauirements Summarv I 
Non-Tank Farm Waste Requirement 

Feed Env. 

Absorber Ratio (if Pu > ,001 d l )  I 
Absorber Ratio (if Pu > ,001 d l )  I 
Absorber Ratio (if Pu > ,001 dll I 
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