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Discussion Topics

General

 RAI #1 Response

 Saltstone 2005 Special Analysis (05 SA)
Performance Objective Demonstration Document (PODD)
Removal to the Maximum Extent Practical
« RAI#10 Response

« RAI#11 Response

« RAI#12 Response

Performance Assessment

« RAI#19 Response

« RAI #31 Response

« RAI #63 Response
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RAI #1

Major assumptions are not clearly listed and the basis
for many assumptions (or the approach to verify the
assumptions) is not provided. Concerns about specific
assumptions are described below in additional
comments; this comment is focused on DOE’s overall
approach to assumptions....
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RAI #1 Response

 The comment has been read as a general comment for this
determination document and future waste determinations.

* A single list of all assumptions is not planned as part of our
response to this RAL

 Instead, the associated reference documents will be
reviewed and modified, as applicable, to better define
assumptions to allow independent verification:

— Section 5 (MEP) — New reference on radionuclide selection criteria
— Section 6 (Classification) - d’Entremont characterization document

— Section 7 (Performance Objectives) — Performance Objectives
Demonstration Document (PODD) .
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Saltstone Performance Assessment Evolution

2005 SA

1998 Add.

2006 PA

2002 SA

1992 PA
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Saltstone Performance Assessment Evolution

1992 PA (2002 SA)

2005 SA

Radionuclides

* Only projected ITP inventory

(expanded in 2002 SA for DDA).

Rigorous screening (800+
radionuclides) to determine
significance.

Seismic Analysis

No specific analysis. Conservative
cracks assumed.

Seismic analysis used to determine
differential settlement & resulting
cracks.

Groundwater Model

PORFLOW used for ‘intact’ case.
Conservative through-vault cracks
every 3m.

PORFLOW explicitly simulated
cracks from seismic analysis.

2002 SA).

Air Model No analysis (simplified in 2002 SA). Explicit analysis. Transport to POC
using best-available atmospheric
transport models.

All Pathways No analysis. Dose from groundwater Explicit analysis. A/l exposure

pathway. pathways analyzed.

Intruder Qualitative analysis in PA for Detailed analyses every 10 years for
resident scenarios @ pre-determined resident & post-drilling scenarios.
times.

Radon No analysis (limited evaluation in » Rigorous analysis of all radon

precursors.
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Performance Objective Demonstration Document (PODD)
|

« PODD will discuss the methods and input assumptions used

to demonstrate compliance with the performance objectives
of 10 CFR 61 Subpart C in accordance with the NDAA
Section 3116.

« PODD will include facility description, source term,
modeling codes utilized, modeling code input parameters
and references, relevant sensitivity/uncertainty studies and
calculated dose results.

« PODD will provide the linkage between the 1992
Performance Assessment (PA)/2005 Special Analysis (SA)
and the Performance Objectives of 10 CFR 61, Subpart C
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PODD Outline

* 1.0 Summary
* 2.0 Introduction/Background
* 3.0 Saltstone Facility Description
* 4.0 10 CFR 61.41 Compliance (All-Pathways Analysis)
— Groundwater Pathways Analysis
— Atmospheric Pathways Analysis
— All-Pathways Analysis Summary
* 5.0 10 CFR 61.42 Compliance (Inadvertent Intruder Analysis)

* 6.0 10 CFR 61.43 Compliance (Occupational Radiation
Exposure Analysis)

* 7.0 10 CFR 61.44 Compliance (Long-Term Stability of the
Disposal Site Analysis)

* 8.0 Sensitivity Analyses
* 9.0 Conclusion
 10.0 References
 Appendices
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RAI #10

Additional information is needed to support the
conclusion that use of interim treatment measures
before the completion of the SWPF is consistent with
removal of highly radioactive radionuclides to the
maximum extent practical....
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RAI #10 Response

Compare The Three Cases

1. Baseline Case (DDA, ARP/MCU & SWPF)

2. ARP/MCU & SWPF Only

3. SWPF Only

6-20-2005 PIT-MISC-0073 10



RAI #10 Response

Comparison of Risk among the Three Cases

e Dose To The Public

Dose To The Inadvertent Intruder

Dose To The Worker

Risk In Terms Of Old-Style Tank Years
 Risk In Terms Of Curie Years
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RAI #10 Response

Comparison Of Cost
 Among the Three Cases

e Include DWPF Shutdown and Slowdown Cases
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RAI #11

Predicted removal efficiencies and the bases for predicted
removal efficiencies for many of the highly radioactive
radionuclides are not provided for each of the treatment
schemes (i.e., DDA, ARP, MCU, SWPF). Predicted
removal efficiencies and the bases for those removal
efficiencies are necessary to support the conclusion that
highly radioactive radionuclides have been removed to the
maximum extent practical. It should be noted that NRC
staff believes that “highly radioactive radionuclides” are
those radionuclides that contribute most significantly to
risk to the public, workers, and the environment....
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RAI #11 Response

Approach

* Define screening criteria for assessing risk to public,
workers, and environment

* Assume that current salt waste inventory without DDA,
ARP/MCU or SWPF treatment is disposed of at SDF

* Apply screening criteria to resulting solidified waste
form
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RAI #11 Response

Conceptual Screening Criteria

e Assess each radionuclide in the solidified waste form

 Determine whether it exceeds
— NRC 10 CFR 61.55 Class A limits
OR
— % of the 10 CFR 61.41, 61.42, or 61.43 dose limits
25 mrem/year dose to public
e 500 mrem/year @ 100 years dose to the intruder
 Srem/year dose to workers
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RAI #12

Additional information about the selection and
optimization of treatment steps in the DDA treatment
process and the selection of waste for DDA processing
is necessary to support the conclusion that highly
radioactive radionuclides have been removed to the
maximum extent practical....
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RAI #12 Response

Waste Characterization

e Soluble radionuclides (I-129, T'¢c-99, Sn-126, Se-79,
Cs-137) mostly present in free and interstitial
supernate

* Solid saltcake contains relatively small quantities
of radionuclides

e Insoluble radionuclides (Sr-90, Actinides) mostly
present in settled sludge and in sludge entrained in
saltcake
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RAI #12 Response

Technologies Explored

> 100 process alternatives evaluated for viability and
cost

 Discuss basis of selection of DDA for near term
processing

* Discuss variations of deliquification and filtration
alternatives considered in development of DDA
process
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RAI #12 Response

Minimization of Soluble Radionuclides in DDA Waste

* Free supernate is removed and stored for future
processing.

* Interstitial supernate is removed and stored for future
processing.

* Key to success is quality of liquid-solid separation
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RAI #12 Response

Minimization of Insoluble Radionuclides in DDA Waste

« Accomplished by:
— Selecting tanks with little sludge for DDA

— Allowing entrained sludge to settle following salt
dissolution

— Decant

 Key process variable for minimization is settling time
following dissolution
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RAI #12 Response

Criteria for DDA Tank Selection

 Must result in additional compliant tank space

e Contains low supernate activity

— Correlation exists between Cs-137 and other soluble radionuclides
(I-129, Tc-99, Sr-90)

 Was not used in High Heat Waste service

e Contains little or no sludge to reduce potential for sludge
carryover

* Does not provide vital tank farm function (evaporator
systems, sludge batch prep)
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RAI #19 Response

Radionuclides considered, major contributors to dose
by water transport: H-3, C-14, Se-79, and 1-129

Tc-99 was used to consider sensitivity to reducing
capacity
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RAI #19

It is not clear that the deterministic approach employed
by DOE is reasonably conservative, and the sensitivity

analysis is too limited to conclude that uncertainties
have been adequately addressed....
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RAI #19 Response

* Additional Sensitivity Analysis have been performed

e Focused on:
« Radionuclides that most contribute to dose
« Parameters that most affect dose

* Most cases changed one variable at a time

* One case considered combined effects of
* Increased cap degradation
e Infiltration
* Vault Degradation
e Saltstone Degradation

6-20-2005 PIT-MISC-0073 24



RAI #19 Response

Cover degradation scenarios — Infiltration

Base Case: Institutional Control to Pine Forest
Infiltration ranges from 0.29 to 14.09 in/yr

Optimistic Case: Continuous Bamboo Cover
Infiltration ranges from (.29 to 6.4 in/yr

Pessimistic Case: Institutional Control to Farm to Pine Forest
Infiltration ranges from 0.29 to 20.05 in/yr
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RAI #19 Response

Saturated hydraulic conductivity of vault and Saltstone

Base Case: Concrete 1E-12 to 1E-9 cm/sec
Saltstone 1E-11 to 1E-9 cm/sec

Optimistic Case: Concrete 1E-13 to 1E-10 cm/sec
Saltstone 1E-12 to 1E-10 cm/sec

Pessimistic Case: Concrete 1E-11 to 1E-8 cm/sec
Saltstone 1E-10 to 1E-8 cm/sec
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RAI #19 Response

Rate of Change of Vault Saturated Hydraulic Conductivity
Base Case: Concrete 1E-12 to 1E-9 cm/sec
Optimistic Case: Concrete 1E-12 to 1E-10 cm/sec

Pessimistic Case: Concrete 1E-12 to 1E-8 cm/sec
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RAI #19 Response

Rate of Change of Saltstone Saturated Hydraulic Conductivity
Base Case: Saltstone 1E-11 to 1E-9 cm/sec
Optimistic Case: Saltstone 1E-11 to 1E-10 cm/sec

Pessimistic Case: Saltstone 1E-11 to 1E-8 cm/sec
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RAI #19 Response

Effective Diffusivity of Vault

Base Case: 1E-8 cm?/sec

Optimistic Case: 1E-9 cm?/sec

Pessimistic Case: 1E-7 cm?/sec
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RAI #19 Response

Effective Diffusivity of Saltstone

Base Case: SE-9 cm?/sec

Optimistic Case: 5E-10 cm?/sec

Pessimistic Case: SE-8 cm?/sec
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RAI #19 Response

K, in vault and Saltstone

Base Case:
H-3 =0, C-14 =5,000, Se-79 = 0.1, 1-129 =2

Pessimistic Case:
H-3=0,C-14=0, Se-79=0, 1-129=0
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RAI #19 Response

Loss of reducing capacity in vault and Saltstone

Base Case:
Tc K, in vault and Saltstone = 1000 mL/g

Pessimistic Case:
Tc K, in vault and Saltstone = 1 mL/g
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RAI #19 Response

Combination of infiltration and degradation

Infiltration ranges from 0.29 to 20.05 in/yr

Concrete Saturated Hydraulic Conductivity ranges
from 1E-12 to 1E-8 cm/sec

Saltstone Saturated Hydraulic Conductivity ranges
from 1E-11 to 1E-8 cm/sec
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RAI #19 Response: Experimental Matrix

Concrete Saltstone Concrete Diffusion Saltstone Diffusion Saltstone and
Case Infiltration Ksat Ksat Coefficient Coefficient Concrete Kd
1 IC to Pine Forest Nominal Nominal Nominal Nominal Nominal
Continuous
2 Bamboo Cover Nominal Nominal Nominal Nominal Nominal
IC to Farm to Pine
3 Forest Nominal Nominal Nominal Nominal Nominal
4 IC to Pine Forest a=1.0 Nominal Nominal Nominal Nominal
5 IC to Pine Forest a=2.0 Nominal Nominal Nominal Nominal
6 IC to Pine Forest 0.1xKsat Nominal Nominal Nominal Nominal
7 IC to Pine Forest 10xKsat Nominal Nominal Nominal Nominal
8 IC to Pine Forest Nominal a=0.5 Nominal Nominal Nominal
9 IC to Pine Forest Nominal a=1.5 Nominal Nominal Nominal
10 IC to Pine Forest Nominal 0.1xKsat Nominal Nominal Nominal
11 IC to Pine Forest Nominal 10xKsat Nominal Nominal Nominal

a = degradation rate constant
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RAI #19 Response: Experimental Matrix

Concrete Saltstone Concrete Diffusion Saltstone Diffusion Saltstone and
Case Infiltration Ksat Ksat Coefficient Coefficient Concrete Kd
IC to Farm to

12 Pine Forest a=2.0 a=1.5 Nominal Nominal Nominal

13 IC to Pine Forest Krel=1 Krel=1 Nominal Nominal Nominal

14 IC to Pine Forest Nominal Nominal 0.1xDiff Nominal Nominal

15 IC to Pine Forest Nominal Nominal 10xDiff Nominal Nominal

16 IC to Pine Forest Nominal Nominal Nominal 0.1xDiff Nominal

17 IC to Pine Forest Nominal Nominal Nominal 10xDiff Nominal

18 IC to Pine Forest Nominal Nominal 10xDiff 10xDiff Nominal

19 IC to Pine Forest Nominal Nominal Nominal Nominal Kd=0

20 IC to Pine Forest Nominal Nominal Nominal Nominal TeKd=1

a = degradation rate constant

6-20-2005 PIT-MISC-0073 35



RAI #31

It is not clear that there is consistency of the simulated
fractional release rates with the various leaching,

durability, and lysimeter tests described in References
10-13....
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RAI #31 Response

* Direct comparison of lysimeter results with PA calculations not
possible:

--Lysimeter samples did not include a clean grout shell.
--PA calculations included the clean grout walls and floor.

 Lysimeter results demonstrate slag effectiveness in reducing Tc-
99 release

* Clean grout shell acts as diffusion barrier to attenuate release of
mobile constituents (e.g., nitrates and Tc-99)

e Vault 4 has 1.5-foot thick walls and 2.5-foot thick floor.
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RAI #31 Response
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Fig. 2.4-2 Comparison of Technetium vs. Nitrate Leaching for Slag- and Cement-Based
Saltstone Lysimeters.,
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RAI #63

The intruder scenario does not evaluate potential
disruption of the engineered barriers (e.g., the lower
infiltration barrier of the engineered cap) and
associated potential increases in grout degradation and

groundwater pathway doses....
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RAI #63 Response

* 20035 Special Analysis

--Evaluated natural phenomena disruption of closure cover
--Included consequent effect on infiltration

--Groundwater pathway analyses did not include intruder
disruption

 Additional analysis in response

--Coupled effects of increased infiltration and increased concrete
and grout degradation

--Increased infiltration could be caused by cap degradation
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