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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 ensure continued safe and prudent storage and handling of these wastes
within the Tank Farms Facility.

The Tank Farms Waste Transfer Compatibility Program is a Safety Management Program
described in the Tank Farms Documented Safety Analysis (DSA), RPP-13033, Chapter 17.0, and
provides a formal process for determining waste compatibility through the preparation of
documented Waste Compatibility Assessments for waste transfers. The primary purpose of the
program is to ensure that sufficient controls are in place to prevent the formation of incompatible
mixtures during waste transfer operations. The program defines a consistent means of evaluating
compliance with certain Administrative Controls, safety, operational, regulatory, and
programmatic criteria and specifies considerations necessary to assess waste transfers and
chemical additions.

1.1 SCOPE

1.1.1 SCOPE OF DECISION RULES

This document describes decision rules relating to waste transfers within the Hanford Site
Double-Shell Tank (DST) Farm System and to waste and chemical additions to the DST System.
Only requirements and limits affected by the transfer or receipt of waste or chemicals are
addressed.

Requirements for tank piping, leak detection, ventilation systems, effluent emission limits,
concrete temperature limits, and physical system requirements for waste transfer (e.g., transfer
routing, line testing, etc.) are outside the scope of this document. These systems and limits are
evaluated using other administrative procedures and control documents.

In general, the decision rules for DSTs apply to all of the 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 a specific tank(s).

The decision rules contained in this document are divided into the following categories:

o Tank Farms Administrative Controls,
242-A Evaporator Administrative Controls,
Safety,

Regulatory,

Programmatic, and

Operational.
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The Tank Farms Administrative Control (AC) decision rules implement specific aspects of the
following ACs:

o AC 5.9, “Source Term Controls,”

o« AC5.10, “Flammable Gas Controls,”

o  ACS5.11, “Transfer Controls,” and

+ ACS5.16, “Corrosion Mitigation Program.”

The 242-A Evaporator Administrative Control decision rules implement the following ACs:

e« ACS5.6.1.5, “Nuclear Criticality Safety,” and
e AC5.6.1.6, “Evaporator Feed Verification.”

The safety decision rules include:
o Criticality Safety,
» Organic/Energetic Reactions, and

« Corrosion Prevention.

The regulatory decision rules include requirements from the Double-Shell Tank Waste Analysis
Plan, HNF-SD-WM-EV-053 -including:

+ Waste Stream Profile Sheet,
e Chemical Compatibility, and
» PCB Management.
Programmatic decision rules include:
¢ Waste Feed Delivery Configuration Control

Operational Decision Rules include:

¢ Phosphate Waste, and
* Line Plugging.

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

1.1.2 SCOPE OF TRANSFERS

The decision rules of this document apply to all liquid and solid phase waste transfers except as
specified in Section 1.1.3 (Exemptions) of this document. The operations encompassed include:

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




1.1.3

HNF-SD-WM-0OCD-015, Rev. 12

receiving waste from Tank Farms facilities outside of the DST System,

receiving waste from non-Tank Farms Facilities, and

. adding bulk chemicals to the DST system.

EXEMPTIONS

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

Therefore, the following types of additions to DSTs are exempt from waste compatibility
assessments when originating within the Tank Farm Contractor (TFC) facilities or the
242-A Evaporator:

Less than 10,000 gallons of potentially contaminated water (e.g., process condensate from
tanks on active ventilation, cooling water, rain water, snow melt, pipeline flush water,
line drainbacks, pipeline pressure test water, de-entrainer flush water, airlift circulator
flush water, 242-A Evaporator process condensate and water/flush water in the
evaporator vessel) with no chemicals added except for those used for tank corrosion
control (i.e., sodium hydroxide and sodium nitrite).

Small volumes (< 5 gallons) of non-waste liquids with pH > 7 added for a useful purpose
such as cleaners, lubricants, and decontaminants.

Previously evaluated fixatives listed in TFC-ESHQ-RP RWP-C-03, ALARA Work
Planning,

Saltwater used for conductivity testing.

Small volumes (i.e., < 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 (i.e., aluminate, nitrate, nitrite, carbonate, sulfate, phosphate, fluoride, and
chloride), sodium hydroxide, trace metals, or radionuclides.

Small water volumes (<500 gallons) such as used for Enraf'™ flushes, sample rinses, etc.

Water additions of up to 10,000 gallons to any DST that were previously evaluated for a
transfer under Revision 7 or later revision of the compatibility program.

! Enraf is a trademark of Enraf-Nonius, Inc., Houston, Texas
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2.0 REQUIREMENTS

2.1 DOCUMENTATION REQUIREMENTS

Prior to acceptance of a waste transfer or chemical addition, the proposed transfer or addition
shall be evaluated to ensure that the transfer will comply with the decision rules as specified in
this document. The evaluation is documented in a Waste Compatibility Assessment (WCA)
prepared and formatted in accordance with TFC-ENG-CHEM-P-13, Tank Waste Compatibility
Assessments.

A summary of the compliance status of the proposed transfer against each decision rule is
provided in a Compliance Table included in the assessment.

2.2 DATA REQUIREMENTS

The data required to evaluate waste compatibility are discussed in Data Quality Objectives for
Tank Farms Waste Compatibility Program, HNF-SD-WM-DQO-001. Table 4-1 of that
document provides the analytes that are required for evaluation of the various types of transfer.
The data used for a specific assessment may be taken from a variety of sources including the Best
Basis Inventory (BBI), laboratory testing, sample analysis not yet included in the BBI, or other
waste compatibility assessments. Where insufficient data are available to provide an adequate
representation of the waste, sampling and analysis in accordance with HNF-SD-WM-DQO-001
shall be requested prior to transfer.

2.3 WASTE TRANSFERS FROM NON-TANK FARM FACILITIES

In order to meet tank farms acceptance requirements, non-tank farm waste generators must meet
requirements specified in the current revision of RPP-10726, Requirements for Discharge from
Non-Tank Farm Waste Generators into the DST System. This document includes sampling and
analysis requirements from the latest revision of Data Quality Objectives for Tank Farms Waste
Compatibility Program, HNF-SD-WM-DQQ-001, and documentation requirements from the
latest revision of Double-Shell Tank Waste Analysis Plan, HNF-SD-WM-EV-053.

For waste transfers from non-Tank Farm facilities into the DST system, pre-transfer requirements
listed in the Waste Compatibility Assessment must be dispositioned by the responsible
actionee(s) and verified by Engineering prior to transfer. Verification is documented via
signature on the transfer control checklist of the transfer procedure.

Some requirements cannot be verified prior to transfer. Post-transfer requirements, requirements
that describe how the transfer is to be carried out, and requirements contingent upon verification
of other requirements do not require verification prior to transfer.




HNF-SD-WM-OCD-015, Rev. 12

3.0 DECISION RULES

3.1 TANK FARMS ADMINISTRATIVE CONTROL DECISION RULES

The Tank Farms Waste Transfer Compatibility Program implements specific requirements of the
Tank Farms Technical Safety Requirements (TSR), HNF-SD-WM-TSR-006, Administrative
Controls (AC), as described in HNF-IP-1266, Tank Farm Operations Administrative Controls.
The specific requirements implemented by this program are described in the following sections.

3.1.1 ACS5.9, SOURCE TERM CONTROLS

This program meets the requirements for evaluation of radiological and toxicological source term
for wastes transferred from non-tank farm waste generators.

These requirements do not apply to slurry returned to the tank farms from the 242-A Evaporator.
3.1.1.1 Radiological Unit Liter Dose Evaluation

Information provided by the non-tank farm generators shall be evaluated to verify that the
radiological unit liter doses (ULD) of newly generated waste are bounded by the source term
assumptions used in the DSA. This verification is performed by evaluating 2gr, 1¥7Cs, and gross
alpha using the methodology described in HNF-IP-1266, Section 5.9, “Source Term Controls,”
and comparing the total calculated onsite and offsite ULDs to the bounding ULDs for DST
Liquids and DST Solids provided in Table 3-1.

Table 3-1. Bounding ULD (Sv/L)

)n-S t )
DST Liquids 1.0E+03 1.5E+03
DST Solids 1.9E+05 2.9E+05

3.1.1.2 Toxic Chemical Sum-of-Fractions Evaluation

Information provided by non-tank farm waste generators shall be evaluated to verify that the
toxicological sum-of-fractions (SOF) of newly generated waste are bounded by the source term
assumptions used in the DSA. This evaluation is performed using thz methodology described in
HNF-IP-1266, Section 5.9, “Source Term Controls,” and comparing the calculated total SOF for
the liquid and solids phases of the waste stream to the bounding SOFs provided in Table 3-2.
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Table 3-2. Bounding (TEEL-3) SOFs for Toxic Chemical Evaluation

DST Liquids 1.16E+07
DST Solids 8.06E+07

Note: SOF  Sum of Fractions
TEEL temporary emergency exposure limit

3.1.1.3 Basis

The bases for the waste source term controls are documented in HNF-IP-1266, Chapter 5.9,
“Source Term Controls.”

3.1.2 ACS5.10, FLAMMABLE GAS CONTROLS

This program meets the requirements for the flammable gas controls associated with evaluating
the time to lower flammability limit (LFL) for transfers and additions into the DSTs and for
re-evaluating the Waste Group of the receiving tank prior to transfers and additions.

3.1.2.1 DST Time to LFL Determination

HNF-IP-1266, Section 5.10,”Flammable Gas Controls” requires that the end state of the
receiving DST be evaluated to verify that the minimum time for the flammable gas concentration
to increase by 25% of the LFL in the tank headspace remains:

e > 6 days for tanks 241-AY-101 and 241-AY-102, and

e > 13 days for all other DSTs.

Using the methodology in RPP-5926, Steady-State Flammable Gas Release Rate Calculation
and Lower Flammability Level Evaluation for Hanford Tank Waste, prior to the following
operations:
» Planned waste transfers into DSTs (receiving tank).
» Large water additions (>10,000 gallons) to DSTs.
» Large chemical additions (>10,000 gallons of sodium hydroxide and sodium
nitrite) required to manage the DST waste chemistry.

The verification shall assume (1) zero ventilation, (2) the addition of 10,000 gallons of
water, and (3) a bulk waste temperature increase of 9 °F subsequent to the operation.

Note: The time to increase by 25% of the LFL is determined by calculating the time to
increase from zero to 25% of the LFL using the methodology of RPP-5926.

10
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3.1.2.2 SST Time to LFL Determination

HNF-IP-1266, Section 5.10, requires that prior to (a) waste additions to single-shell tanks
(SST), or (b) large water additions to SSTs (>10,000 gallons in 100-series SSTs or 1,000
gallons in 200-series SSTs), Engineering verify that the minimum time for the flammable
gas concentration to increase by 25% of the LFL in the tank headspace remains > than the
surveillance frequencies in Table 3.2.2-1 of LCO 3.2.2 “SST Passive Ventilation
Systems,” using the methodology in RPP-5926. The verification shall assume (1) zero
ventilation, and (2) the addition of 10,000 gallons of water (100-series SSTs) or

1,000 gallons of water (200-series SSTs).

Note: Because the focus of the WCA is on transfers to DSTs and the evaluation of large
water additions to SSTs requires knowledge of the dissolution properties of the SST
solids, this evaluation will not normally be conducted as part of the WCA but rather will
be addressed as part of flowsheet development for SST retrieval projects and included in
the Process Control Plan for those projects.

3.1.2.3 Waste Group Re-evaluation Requirements

HNF-IP-1266, Section 5.10, requires that the final state (Waste Group) of the receiving tank be
evaluated using the methodology described in RPP-10006 prior to the following operations:

a. Waste transfers into DSTs that are Waste Group B and C (receiving tank).

b. WASTE additions to SSTs that are either WASTE Group B or WASTE Group C
¢. Large water additions (>10,000 gallons) to DSTs that are Waste Group C.

d. Large water additions (>>10,000 gallons) to SSTs that are Waste Group B and C.

e. Large chemical additions (>10,000 gallons of sodium hydroxide or sodium nitrite) to
DSTs that are Waste Group B and C.

Note: Because the focus of the WCA is on transfers to DSTs and the evaluation of waste
additions and large water additions to SSTs requires knowledge of the dissolution
properties of the SST solids, items b) and d) will not normally be evaluated as part of the
WCA but rather will be addressed as part of flowsheet development for SST retrieval
projects and included in the Process Control Plan for those projects.

The requirements section of the WCA shall identify the re-evaluated Waste Group of the
receiving tank following the transfer and the applicable Ignition Control set to be applied to the

tank, so that the controls applicable to the new Waste Group designation can be applied to the
tank during and after the operation.

Based on the re-evaluation, Engineering shall notify Nuclear Safety and Licensing of the need to
update Table 5.10-1 [of HNF-IP-1266, Section 5.10] and the Senior Shift Manager. If the actual
operation deviates from the evaluated operation, Engineering and Nuclear Safety and Licensing

11
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shall ensure that Table 5.10-1 reflects the actual condition of the receiving tank.

12
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3.1.2.4 Waste Group Prohibitions

Operations that would result in re-designation of a Waste Group B or C tank as a Waste Group A
tank are prohibited without prior wriiten approval from the U.S. Department of Energy, Office of
River Protection (ORP) manager.

3.1.2.5 Basis

The basis for the time to LFL determination, Waste Group re-¢valuation, and Waste Group
Prohibition are documented in HNF-1P-1266, Chapter 5.10, “Flammable Gas Controls.”

3.1.3 ACS5.11, TRANSFER CONTROLS
TSR Key element 5.11.2.¢, End State Analysis, includes the following requirement:

1. Evaluate receiving DSTs prior to waste transfers to verify final waste conditions are
bounded by approved DSA safety analyses.

This evaluation is primarily performed as part of AC 5.10 and AC 5.16. The following
additional requirements are required by HNF-IP-1266, Section 5.11, “Transfer Controls,”

3.1.3.1 insoluble Solids Content

Transferring waste with an insoluble solids content >25% by volume [in the source waste) is
prohibited unless an evaluation is performed to determine that the proposed transfer is within the
analyzed safety basis. This control protects an assumption in the waste transfer leak accident
analysis. The insoluble solids content of the source waste shall be evaluated for compliance with
this limit.

3.1.3.2 Tank Bump Controls

Prior to waste transfers into DSTs, Engineering shall evaluate the end state of the receiving tank
to verify that at least one of the following criteria is met.

a. Total tank heat load is < 38,000 Btu/hr

OR b Non-convective layer thickness is < 12 in.
OR c. Supernatant depth is <40 in.
OR d. The non-condensable gas generation rate in the non-convective layer is

sufficiently low, such that the ratio of vertical void fraction profile to the neutral
buoyant void fraction is < 1.0 (RPP-6213, Addendum 1, Table 4-2).

13
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If none of the criteria are met, then the waste transfer into the receiving DST is prohibited. The
first three criteria will be evaluated automatically as part of the WCA. If the first three criteria
are not met, then further evaluation of criteria d will be undertaken.

3.1.3.3 Basis

The evaluation protects the DSA assumption that tank bump is not a credible accident. (See
RPP-6213, Hanford Waste Tank Bump Accident and Consequence Analysis, and RPP-13438,
Technical Basis for Tank Bump Representative Accident and Associated Hazardous Conditions).

The basis for the requirements for insoluble solids content and tank bump are provided in
HNF-IP-1266, Section 5.11, “Transfer Controls.”

3.1.4 ACS5.16, CORROSION MITIGATION PROGRAM

This program meets the requirements that the final state of source and receiver DSTs must be
evaluated for compliance with tank chemistry controls. If a DST is identified to be outside of
tank chemistry control limits, Recovery Actions as specified in AC 5.16 must be followed.

3.14.1 DST Waste Chemistry Controls

The receipt or transfer of waste that does not meet chemistry control 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.

The evaluation that the final state of the source and receiver DSTs meet the chemistry control
limits shall include an assumption of a water addition of 10,000 gallons to allow for line flushes
and equipment rinses.

Waste transferred from a non-tank farm waste generator through a double-contained receiver
tank (DCRT) (222-S Laboratory and Plutonium Finishing Plant) shall be adjusted to meet the
DST waste chemistry specifications PRIOR to transfer. The DCRTs have corrosion chemistry
limits that are the same as the DST chemistry limits.

Pumping of an SST whose contents do not meet corrosion prevention specification limits is
permitted provided that the bulk composition of the receiving DST remains within waste
chemistry control limits following the transfer. Necessary chemical additions, if any, must be
made to ensure the receiving DST is maintained within tank waste chemistry limits.

No waste transfer shall make an in-specification DST out-of-specification.

DST waste chemistry limits are given in Table 3-3.

14
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3.1.4.2 Justification for Continued Operation of DST 241-SY-102

ORP has approved a Justification for Continued Operation (JCO) to allow operation of

DST 241-S8Y-102 while in an out-of-specification condition with the WASTE chemistry limits of
Table 3-3 (ORP 2003). The out-of-specification condition will be allowed for a period not to
exceed 12 months to support planned WASTE transfers from 200 West Area storage facilities
into DST 241-SY-102.

For transfers into tank 241-SY-102 only, the waste compatibility assessment shall evaluate the
final state of the waste in tank 241-SY-102 to verify compliance with the following
compensatory measures specified in ORP (2003), in addition to the waste chemistry limits
provided in Table 3-3.

¢ Supematant pH > 11, AND

* Supematant temperature < 122 °F, AND

» Total solids height < 143 in.
If the waste compatibility assessment shows that the proposed transfer will cause the waste in
tank 241-SY-102 to be out-of-specification with the waste chemistry limits of Table 3-3 but that

the transfer complies with the compensatory measures specified above, then the transfer is
allowed.

Transfers that would result in non-compliance with the limits of Table 3-3 and the above limits
are prohibited.

The initial assessment that shows the final state of the waste in 241-SY-102 does not meet the
limits of Table 3-3 but is in compliance with the compensatory measures will clearly state that
the JCO will be entered at the start of the evaluated transfer.

3.1.4.3 Basis

The basis for tank waste chemistry controls is documented in HNF-IP-1266, Section 5.16,
“Corrosion Mitigation Program,” together with additional details of the JCO of DST 241-SY-
102. The basis for the JCO is documented in CH2M HILL (2003) and ORP (2003).

3.2 242-A ADMINISTRATIVE CONTROL DECISION RULES

3.2.1 ACS5.6.1.5, NUCLEAR CRITICALITY SAFETY

Transfers involving waste staging for 242-A Evaporator feed shall meet the following limit and
shall be based on laboratory analysis of the waste to be sent to the 242-A Evaporator:

Pu-equivalent concentration in feed: < 0.005 g/L (0.019 g/gallons)

16
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3.2.1.1 Basis

The basis for the nuclear criticality safety requirements are contained in the 242-4 Evaporator
Documented Safety Analysis, Section 5.5.2.6 (HNF-14755). This administrative control ensures
that feed introduced to the 242-A Evaporator is within the assumptions of CSER-03-008,
Criticality Safety Evaluation Report for the 242-4 Evaporator Facility (HNF-15000). This limit
is also contained in Criticality Safety Evaluation of Hanford Tank Farms Facility (RPP-7475)
and implemented in the Criticality Prevention Specification (CPS) for tank farm operations
(CPS-T-149-00012). Other limits from the CPS, because they are not TSR limits are discussed
under safety decision rules in Section 3.3.1.

3.2.2 ACS5.6.1.6, EVAPORATOR FEED VERIFICATION

Transfers involving waste staging for the 242-A Evaporator feed require verification based on
laboratory analysis that the feed:

scontains no separable organics
sexotherm/endotherm < 1.
3.2.2.1 Basis

The basis for the feed verification requirements are contained in the 242-4 Evaporator
Documented Safety Analysis, Section 5.5.2.5 (HNF-14755). Implementing the control elements
listed above protects the assumptions in the DSA that no separable flammable or combustible
organics arc present in the feed. This reduces hazards to personnel and property from a fire. The
controls will also limit property destruction, and minimize delays to important U.S. Department
of Energy (DOE) programs as a result of fire damage.

17
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3.3 SAFETY DECISION RULES

3.3.1 CRITICALITY SAFETY CONTROL

Criticality Safety is a Safety Management Program described in the DSA, Chapter 6.0
(RPP-13033). The program is defined and documented in RPP-14330, Criticality Safety Manual.
The waste compatibility program ensures that the pH, the fissile material concentration, and the
amount of insoluble neutron absorbers in waste receipts from facilities interfacing with the tank
farm facilities are controlled to ensure the margin of subcriticality is maintained via the form and
distribution of the wastes.

Nuclear criticality safety controls for Tank Farms are implemented in the CPS. Fissile materials
of concern are 23’gPu, o 3U, and *>U. Limits are stated for Pu-equivalents. Each gram of o U,
each gram of *’U, and each gram of >**Pu shall be equivalent to one plutonium-equivalent gram
unless otherwise restricted by a specification. To conservatively account for the potential
presence of other fissile isotopes, the total amount of **’Pu and **°Pu (generally reported together
as 239’7"40Pu) are treated as *’Pu.

Under some conditions, *°U may be excluded in accordance with the Tank Farms CPS.
Exclusion of U shall be on a case-by-case basis with approval of the Tank Farms Criticality
Safety Representative (CSR)/Alternate.

Acceptance of waste streams where the >*°U enrichment is > 1.03 wt% shall be evaluated on a
case-by-case basis and must be approved by the Tank Farms CSR/Alternate. The evaluation
shall determine if receipt and storage of the enriched uranium is within the current Tank Farms
nuclear criticality safety basis.

3.3.1.1 Plutonium Inventory Limits

CSR/Alternate approval is required for waste transfers when the plutonium (Pu-equivalent)
inventory of tanks exceeds or will exceed the limits provided in Table 3-4 below:

Table 3-4. Pu-Equivalent Inventory Limits

i

‘Double Contained Receiver Tank (DCRT)
Receiving DST 10

3.3.1.2 Transfers from Non-Tank Farm Facilities

Waste transfers into the DST system from non-Tank Farm facilities, other than the

242-A Evaporator, must comply with the following criticality prevention limits provided in Table
3-5 or a criticality safety evaluation must be completed documenting that the waste may be
received and stored safely in the DST system.

18
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Table 3-5. Criticality Limits for Transfers from Non-Tank Farms Facilities.

Minimum pH of source waste: > 8.0

Minimum pH of non-radioactive chemicals or water without written >17.0
approval by CSR/Alternate:

Maximum Pu-equivalent concentration in source waste: <0.04 g/L.

Maximum Pu-equivalent concentration in source waste without
considering absorber/Pu-equivalent ratio: <0.001 g/L

If the Pu-equivalent concentration > 0.001 g/L the absorber/Pu-equivalent
mass ratio must be greater than at least one of the minimum values
specified in Table 3-6.

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

i.e., [(Cr/Pu)actual/(Cr/Pu)subcritical] + [(Fe/Pu)actual/(Fe/Pu)subcritical)] + ... > 2

Table 3-6. Minimum Absorber/Pu Mass Ratios

Iron (Fe) 160
Manganese (Mn) 32

Nickel (Ni) 105
Chromium (Cr) 135
Uranium (~°U) 770

Requirements in Table 3-5 do not apply to transfers made between Tank Farm facilities or to
transfers from the 242-A Evaporator facility during an evaporation campaign.
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3.3.1.3 Chemical and Water Additions

Non-radioactive chemical and water additions shall meet the limits of Table 3-7.

Table 3-7. Cht}micﬂl and Water Addition Limits

T
1a

Minimum pH of non-radioactive chemicals or water without written approval | > 7.0
by CSR/Alternate.

3.3.1.4 Basis

The basis for nuclear criticality safety limits and controls in Tank Farms is documented in
RPP-7475, Criticality Safety Evaluation of Hanford Tank Farms Facility (CSER).

The composition of each waste stream entering the DST system is documented on a Waste
Stream Profile Sheet (WSPS) as required by the DST Waste Analysis Plan
(HNF-SD-WM-EV-053). The bounding values from the WSPS are used to assess waste
compatibility. Prior to discharge into the DST system, each new or revised WSPS from
non-Tank Farms waste generators is reviewed by the Tank Farms CSR/Alternate (see

Section 3.3.1.1). The review is necessary to ensure that the bounding composition of the waste
stream is/remains in compliance with the boundaries of the evaluation documented in the CSER
(RPP-7475).

3.3.2 ORGANICS/ENERGETIC REACTIONS

3.3.2.1 Total Fuel Concentration

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

Waste designated as feed for the 242-A Evaporator shall exhibit no exotherms below
168°C.

3.3.2.2 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.

Written documentation of evaluations for the receipt of separable phase organic material into the

DST System must be approved by Process/Waste Transfer Engineering, Environmental Services,
and Nuclear Safety and Licensing.
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3.3.2.3 Basis

The Basis for precluding the transfer of wastes with a net exotherm into the DST System is
documented in HNF-SD-WM-DQQO-001.

The basis for precluding transfer of waste displaying exothermic reactions below 168°C is
provided in the Hanford Facility RCRA Permit, Attachment 35, 242-4 Evaporator, Waste
Analysis Plan (Ecology and EPA 1994).

If separable organics are 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 organic liquid fire or vapor explosion could resuit from the accumulations.

3.3.3 CORROSION PREVENTION CONTROLS
3.3.3.1 DCRT Corrosion Prevention Controls

The receipt or transfer of waste that does not meet corrosion prevention specification limits can
occur only if the receiving DCRT will remain within specification limits after the transfer or
sufficient chemical adjustment is made to the DCRT contents such that the limits are met.
Corrosion prevention limits for DCRTs are given in Table 3-8.

Pumping of an SST whose contents do not meet corrosion prevention specification limits is
permitted if analytical results from samples of that SST are used to determine what chemical
additions (if any) are necessary to maintain the receiving DCRT within corrosion prevention
specification limits. Necessary chemical additions, if any, must be made to ensure the receiving
DCRT is maintained within corrosion prevention limits.

3.3.3.2 Basis

The basis for the DCRT corrosion prevention specification limits is documented in

OSD-T-151-00011, Operating Specifications for the Active Double Contained Receiver
Tanks.
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Table 3-8. DCRT Waste Chemistry Limits

[OH]

0.01 M < [OH] < 8.0M

0.01 M <[OH] < 5.0M

[NO;]

0.011M < [NO,] < 5.5M

0.011M < [NO,] < 5.5M

[NO;]/([OHT] + [NO;])

<25

<P

[OH] 0.1 ((NO;])<[OH]<10M | 0.1 ([NO;y])<[OH]< 10M
1.0M < [NOy] < 3.0M
[OH] + [NO,] > 0.4 ([NO,]) > 0.4 ([NOyT])
[OH] 0.3M < [OH] < 10M 0.3M < [OH] < 10M
[OH ]+ [NO, ] >1.2M >1.2M
[NO: ] <55M <5.5M

3.4 REGULATORY DECISION RULES

3.4.1

3.4.1.1 Waste Stream Profile Sheet

WASTE ANALYSIS PLAN REQUIREMENTS

A completed, current 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)
(HNF-SD-WM-EV-053). Each WSPS shall expire 1 year from its approval date. The
WSPS must be updated, resubmitted, and approved 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.
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To ensure the assumptions of the Criticality Safety Evaluation of Hanford Tank Farms
Facilities (RPP-7475) are protected, each new or revised WSPS from a non-Tank Farms
waste generator shall be reviewed by the Tank Farms CSR/Altemate. Disposition of this
compatibility compliance item shall be documented by the signature/initial of the Tank
Farms CSR or Alternate on each WCA for non-Tank Farm facility transfers as specified
in Section 3.2.1.4. CSR or Alternate approval is not required for Tank Farm facility
transfers.

3.4.1.2 Chemical Compatibility

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 3-9 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.

3.4.1.3 Basis

The basis for the WSPS and Chemical Compatibility is documented in the Double-Shell
Tank System Waste Analysis Plan, HNF-SD-WM-EV-053.
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34.2 PCB MANAGEMENT

Waste entering the DST system from non-tank farm sources, waste transfers from the SST
system into the DST system, and waste transfers within the DST system must meet the following
polychlorinated biphenyl (PCB) criteria.

3.4.2.1 Criteria for Wastes from Non-Tank Farms Sources

Waste transfers that do not meet the criteria below require approval by the ORP prior to transfer.

Waste entering the DST system from non-tank farm sources that contain PCBs must be able to
demonstrate that the waste 1s not subject to Toxic Substance Control Act (TSCA) or meet the
following requirements:

1.

Wastes must be classified as PCB remediation waste (as defined in 40 CFR 761.3),
analytical waste (as regulated under 40 CFR 761.64), or research and development
(R&D) waste (as defined in 40 CFR 761.3) if they have detectable PCB concentrations.

Waste to be accepted into the DST system must contain < 450 ppm (dry weight basis)
PCBs in the solids and < 2.9 ppm in the liquid. Wastes exceeding these levels must have
ORP approval in advance of the transfer.

. The waste shall be analyzed so that total PCB concentration can be determined. Analysis

of Aroclors 1016, 1221, 1232, 1242, 1248, 1254, and 1260 may be used to determine
total PCBs. PCB detection limits for each Aroclor or total PCB shall be as low as
reasonably possible but must be < 5 ppm for solids and < 20 ppb for liquids.

If a sample contains > 0.5% solids by weight, separate analyses shall be required for both
solids and liquids.

The analysis for PCBs shall be done using approved U.S. Environmental Protection
Agency (EPA) standard methods or an alternative procedure approved by EPA.

[ncoming waste shall meet specified limits irrespective of any dilution other than the
normal mixing and dilution that occurs as part of the waste accumulation for treatment.

A waste transfer will not be accepted into the DST system if the transfer causes the
receiving tank to exceed the PCB inventory concentration limit of 50 ppm in the solid or
2.9 ppm in the liquid. Wastes exceeding these levels must have ORP approval in advance
of the transfer.

Waste shall meet all other DST System waste acceptance criteria.
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3.4.2.2 Criteria for Intra-Tank Farm (DST and SST) Transfers
Waste transfers that do not meet the criteria below require approval by ORP prior to transfer.

1. Transfers between DSTs shall have credible PCB concentration estimates or other
appropriate inventory controls. Methods for tracking PCB concentrations are discussed
in RPP-6623, Management of the Polychlorinated Biphenyl Inventory in the Double-Shell
Tank System.

2. Waste cannot be transferred within the DST system if the transfer would cause the
receiving tank to exceed the PCB inventory concentration limit of 50 ppm in the solid or
2.9 ppm in the liquid. If a tank is found to exceed the limit, no transfers of incoming
waste containing PCBs in excess of the limit will be allowed into that tank. It is
allowable to transfer waste with a PCB concentration below the limit into a tank that
cxceeds the limit.

3. PCB analysis shall be in accordance with the analytical requirements specified in
RPP-7614, Data Quality Objectives to Support PCB Management in the Double-Shell
Tank System and in individual Tank Sampling and Analysis Plans (TSAP).

If no PCB analytical data are available for DST or SST waste, an estimate of 25 ppm for solids
and 0.2 ppm for liguids will be used.

3.4.2.3 Basis

The PCB waste criteria are based on ensuring that the Waste Treatment Plant can adequately
treat any PCBs in the wasie. The basis for PCB management is documented in RPP-6623.

3.5 PROGRAMMATIC DECISION RULES

3.5.1 WASTE FEED DELIVERY CONFIGURATION CONTROL

A feed control suite has been developed to ensure maintenance of DST space, timely
characterization of adequate feed for the Waste Treatment and Immobilization Plant (WTP) hot
commissioning and operating phases, and that supports accelerated SST retrieval activities. Full
details of the feed control suite are provided in Appendix A. Part of the feed control suite is
implemented through this waste compatibility program as described below.

All waste transfers and chemical additions will be screened against the Feed Control List
(FCL) provided in Table A-1 of Appendix A. The screening will initially review the
proposed transfer to determine whether either the Source or the Receiver tank is
contained on the FCL. 1f neither the Source nor the Receiver tank is on the FCL, no
further evaluation is required and the transfer may proceed if the other waste
compatibility program decision rules are satisfied. If either the Source or the Receiver
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tank is contained on the FCL, further evaluation and disposition of the criteria will be
required as follows (a flowchart of the process is provided in Figure A-2):

1. The transfer will be evaluated against the specific controls outlined in the feed
control list, Table A-1.

2. If the transfer is compliant with the specified controls, the transfer may proceed if
the other program decision rules are satisfied. A disposition to the criteria will be
provided in the waste compatibility assessment providing an explanation of how
the transfer is compliant with the required feed controls.

3. For proposed transfers that do not conform to Level 2 controls in Table A-1,
internal notifications will be made to the personnel identified in Table 3-10. An
evaluation of the transfer will be undertaken by Flowsheets and Process Models
and Strategic Planning & Mission Analysis to determine the acceptability of the
transfer. CH2M HILL management for the strategic and technical functions as
identified in Table 3-10 will be required to concur prior to approving a non-
conforming transfer.

4. For proposed transfers that do not conform to Level 1 controls in Table A-1,
internal notifications will be made to personnel in Table 3-10 as for Level 2
controls. In addition, the ORP personnel identified in Table 3-10 will be
informally notified that a Level 1 exception is to be evaluated and invited to
participate in the evaluation. The ORP will have five days to indicate whether the
wish to participate in the evaluation. The ORP will be notified of the evaluation
outcome regardless of their participation. If the ORP chooses to be involved, their
concurrence with the path forward is required prior to approving a non-
conforming transfer.

5. For approved non-conforming transfers, the disposition of the program criteria
will reference documentation of the evaluation that was performed.

3.5.1.1 Basis

Adoption of this feed control suite allows for management of the WTP feed by the Tank Farm
Contractor (TFC) in its role as the River Protection Project (RPP) integrator. The TFC is
responsible for maintaining double-shell tank space and inventory that ensures timely
characterization of feed for WTP hot commissioning and operating phases, and supports
accelerated SST retrieval activities.

Key objectives include protecting the integrity of the WTP hot commissioning feed; maintaining
or improving overall compliance with waste feed envelope specifications; addressing
processability of waste through the WTP; achieving acceptable product volumes (high level
waste [HLW] glass, low activity waste {LAW] glass, and the various supplemental products);
and achieving an acceptable treatment end date.

The basis for the control suite is provided in CH2M HILL (2004)
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Table 3-10. Notifications and Approvals for Non-Conforming Transfers

[

‘Retrieval-Closure ProgranifTénk Farm
Flowsheet & Process Models Manager Planning Manage 2
Process/Waste Transfer Engineering Tank Farms Programs and Projects
Manager Division Director
Process Analysis Director WTP Engineering Division Director
Technical Baseline Strategic Planning WTP Facility Engineering Team
Director Leader
Waste Feed Operations Field
 Deployment Director

. T Con
Transfers w Controls
Retrieval-Closure Program/Tank Farm
Planning Manager

Flowsheet & Process Models Manager

Technical Baseline Strategic Planning
Director

3.6 OPERATIONAL DECISION RULES

3.6.1 PHOSPHATE WASTE

Wastes with a high phosphate concentration, [PO,™], > 0.1 M, require further evaluation
prior to transfer to ensure that unacceptable or unexpected precipitation and/or gelling of
the waste does not occur either during transfer, on evaporation and cooling, or on mixing
with the waste in the receiver tank.

Evaluation of wastes containing high phosphate concentrations should compare the
source waste and receiver tank compositions at estimated operating temperatures to data
on phosphate solubility provided in the documents referenced in the basis section.
Software such as Environmental Simulation Program, ESP*, may also be beneficial in
evaluating the risk of precipitation. If the risk of precipitation is considered high,

% The ORP Retrieval-Closure Program/Tank Farm Planning Manager is the point-of-contact for
Level 1 notifications, with notification copies to the other identified ORP personnel.

* The ORP’s concurrence with the path forward for non-conforming transfers with Level 1
controls is required only if they have expressed a wish to be involved in the evaluation.

* ESP is a trademark of OLI Systems Inc., Morris Plains, New J ersey
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laboratory tests of dilution, cooling, and/or mixing may also be warranted.

3.6.1.1 Basis

The solubility of sodium phosphate is strongly temperature dependent and has been shown to
display a linear relationship between phosphate solubility and total sodium ion concentration at
temperatures above about 40°C. The solubility of phosphate at 40°C is in the range 0.10 M to
0.15 M PO4”. At 20°C, the solubility of phosphate is in the range 0.03 M to 0.08 M. The
dependence of phosphate solubility on temperature at constant solution composition is not linear.
The solubility change between 40°C and 50°C is greater than between 50°C and 60°C.
Evaporation of solutions containing high concentrations of sodium phosphate has been shown to
result in gelling of the waste on cooling, due to the precipitation of needle-like crystals of
Na;zPQ412H,0. Care is also required in transferring wastes containing high phosphate
concentrations to ensure that cooling of the waste during transfer does not result in precipitation
and gelling in the transfer line that could lead to line plugging. Dilution of high phosphate
wastes prior to transfer may be required to prevent precipitation and plugging. Care must also be
taken in mixing high phosphate wastes with other waste types to ensure that precipitation and
gelling of phosphate solids does not result in gelling due to an increase in the ionic strength of
the solution. In the past, mixing of very high phosphate concentration waste, known as
concentrated customer waste, with cladding removal wastes resulted in solidification of the waste
solids due to phosphate precipitation.

The basis for the phosphate waste rule is provided in summaries of laboratory work conducted on
phosphate solubility and documented in Herting (1980) and Herting (1987); discussion of waste
mixing issues is provided in Herting and Patterson (1982). An overall discussion of phosphate
solubility issues is provided in RPP-17247, Dilution and Flushing Requirements to Avoid Solids
Precipitation and Deposition during Tank Waste Transfers.

3.6.2 LINE PLUGGING

For waste streams with < 5% settled solids by volume and a specific gravity SpG < 1.35,
no evaluation is required.

Specific considerations to be addressed to prevent line plugging including discussions of
the risks of aluminum and phosphate precipitation during transfer are provided in RPP-
17247, Dilution and Flushing Requirements to Avoid Solids Precipitation and Deposition
during Tank Waste Transfers. Dilution and flushing requirements to prevent transfer line
plugging during saltwell pumping will be included in the WCA documentation or will be
transmitted in a separate memo from Process Engineering.

For 242-A Evaporator slurry, transfer line plugging is addressed in the process control
plan for each campaign.
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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 analysis should include a
comparison of the anticipated transfer conditions, primarily flow velocity, to the cntical
deposition velocity. This will be accomplished by obtaining and/or analyzing the
following parameters:

. The expected carrier liquid density.

. The expected particulate solids density.

1
2
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.

A methodology for evaluation of critical velocity during tank waste transfers is provided
in RPP-19221, Critical Flow Velocity Calculations for Waste Transfer Piping. This
methodology, or similar, should be employed for evaluation of transfers of waste
containing >5 weight % settled solids by volume or a specific gravity SpG > 1.35.

For slurry waste transfers associated with retrieval projects, the specific guidance or
requirements for avoiding settling and plugging will be addressed in the process control
plan for the project and the key requirements contained in the waste compatibility
assessment.

3.6.2.1 Basis

The basis for the line plugging decision rule is documented in HNF-2728, Flow Velocity Analysis
Jor Avoidance of Solids Deposition during Transport of Hanford Tank Waste Slurries.
Additional discussion of critical velocity, pressure drop, and the methodology for their
calculation is provided in RPP-5346, Waste Feed Delivery Transfer System Analysis.

The basis for avoidance of solids precipitation, primarily during saltwell transfers, is addressed in
RPP-17247, Dilution and Flushing Requirements to Avoid Solids Precipitation and Deposition
during Tank Waste Transfers.
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CHANGE PROCESS




HNF-SD-WM-0CD-015, Rev. 12

Details of the Control Suite and the Control Suite Change Process

The dynamic nature of the mission necessitates the use of a feed control suite to ensure
maintenance of double-shell tank (DST) space, timely characterization of adequate feed for the
Waste Treatment and Immobilization Plant (WTP) hot commissioning and operating phases, and
that supports accelerated single-shell tank (SST) retrieval activities.

Key objectives include protecting the integrity of the WTP hot commissioning feed; maintaining
or improving overall compliance with waste feed envelope specifications; addressing
processability of waste through the WTP; achieving acceptable product volumes (high level
waste [HLW] glass, low activity waste [LAW] glass, and the various supplemental products);
and achieving an acceptable treatment end date.

The feed control will be provided by three elements:

1.

The use of a River Protection Project (RPP) mission system model to define and refine
the mission’s baseline and conduct what-if assessments. The system model monitors for
global or macro-scale changes; such as tncreases in immobilized waste volumes, and
conformance to the WTP feed envelope, feed balance, and forward feed inventory
requirements.

Figure A-1 illustrates the global role of the system model. In this illustration, the system
model has created the mission baseline. The day-to-day waste transfers and tank
additions (shown in goldenrod) exist within the approved mission baseline.

The use of a comprehensive waste compatibility assessment process to evaluate day-to-
day waste transfers and tank additions that are identified as mission-sensitive. The
process specifically checks for compliance with the Feed Control List. The Feed Control
List is the set of active waste management practices used to ensure waste processability in
accordance with the mission baseline. The waste compatibility assessment process is
documented in Tank Farm Waste Transfer Compatibility Program,
HNF-SD-WM-0CD-015.

Table A-1 presents the Feed Control List that the Tank Farm Contractor (TFC) will
implement. Graphically, the Feed Control List is bounded by the goldenrod area in
Figure A-1.

The use of a tiered evaluation process to evaluate proposed waste activities that are
exceptions to the Feed Control List. The same tiered evaluation process is invoked when
changes to the Feed Control List Level 1 controls are proposed.

The Figure A-2 flowchart shows the evaluation and exception process. The goldenrod
region, corresponding to the similar arca in Figure 1 shows the pathway for planned
activities that are evaluated by the waste compatibility assessment process program and
found to be in accordance with the Feed Control List.
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The remainder of the flowchart illustrates the process for evaluating planned activities
that take an exception to the Feed Control List. Level 2 exceptions are evaluated and
dispositioned by the TFC. Most exceptions are expected to be Level 2 exceptions.

The U.S. Department of Energy, Office of River Protection (ORP) will be notified
informally when a Feed Control List Level 1 exception is to be evaluated and invited to
participate in the evaluation. The point-of-contact will be the ORP Retrieval-Closure
Program/Tank Farm Planning Manager, with notification copies provided to the Tank
Farms Programs and Projects Division Director, the WTP Engineering Division Director,
and the WTP Facility Engineering Team Leader. The evaluation will start five days later.
The ORP will be notified of the evaluation outcome regardless of their participation.

Figure A-1. Elements of Feed Control
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