' SAND2007- 3602P

Radioactive Waste Characterization
Examples

KHNP Training Program

Module 3: Waste Classification and
Characterization

June 14, 2007

Susan D. Carson, Ph.D.
Principal Member of the Technical Staff
Sandia National Laboratories

SAND 2007-

'Y R | DQ’&L Sandia is a multiprogram laboratory operated by Sandia Corporation, a Lockheed Martin Company, Sandia

TN A A4 for the United States Department of Energy’s National Nuclear Security Administration National
—— under contract DE-AC04-94AL85000. Laboratories



}.’

. Introduction

Outline

. Radioisotope Thermoelectric
Generators

1. Waste Oll

V. Waste Septage

Sandia
2 of 14 Module 3: Waste Characterization Examples @ ?'aaﬁé‘"fm?('mes



%'

* The three waste streams that will be discussed are real
SNL waste streams that required extensive
characterization to achieve successful disposal.

Introduction

* In the following sections, a description of the process(es)
that generated these waste stream and the issues
associated with their characterization will be presented.

« All three waste streams had the potential to be mixed
waste.
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adioisotope Thermolectric Generators
(RTGS)

RTGs utilize the heat generated during radioactive decay of a
high-activity sealed source (usually Sr-90) to produce electricity

via the theromelectric effect. RTGs are used in remote applications

where small amounts of highly reliable, low-maintenance power

are required.
Because the Sr-90 activity in an RTG can be as high as 100,000 Ci

(3.7XxE3 TBQ), they are Greater-Than-Class C waste.
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. ; RTG Disposal Issues

e |Ss it mixed waste?

- Concentration of TCLP metals present may exceed
RCRA limits.
- Some RTGs have lead shielding.

 Waste may be GTCC. If it is, can the Nevada Test Site take it?
- NTS can take high activity waste if analysis on a case-
by-case basis determines that disposal of the waste

In question will not exceed the NTS performance
assessment requirements.
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Bye-Bye, RTG

. Based on prior
analytical data for a
sample that

contained toxic metals

concentrations
analogous to the
concentrations in an
RTG and calculations to
determine the toxic
metal concentrations in

the SNL RTG, waste was
not mixed.

. SNL RTG did not exceed
Class C limits for Sr-90.

Sandia
6 of 14 Module 3: Waste Characterization Examples @ ?'aaﬁé‘"fm?('mes



Waste Oll

SNL’s California site had a tritium production facility that was
decommissioned. Waste oil (30 drums, 1 5-gal container)
from the facility’s vacuum pumps required disposal.

DR Form C# Loc | OtherID aolids H-3C1 Dese.
%0041 2637 Cs9010Z2 | LOIE1l | HDEV-204IC #5534 Mo 372 Purnp Ol - real full per ETER.
R50042 2633 CE90114 | LO1C1 | HDREV-2020CL#55 Ha 300 Pure Oil in 15 zallon DOT 174 cortainer
B50044 2601 Ce90116 | LOI1C1 | HDREV-218/C #5557 Ha 300
R50045 2602 890113 | LOIEl | HDRV-201ICA#558 Ha 300 CPO
B50044 2604 | CEP0143 | LO1D1 | HDREV-205/C #5559 Ha 310
R50047 2605 890112 | LOIF1 | HDRV-2121C #5340 77 16.2. kirpes per HORV - not enough to RTR-
950051 2609 Cs90104 | LOIEl | HDEV-2140CA#544 Ha 220
R50057 2626 890120 | LO1B1 | HDREV-222CL#574 Mo =001 0.0005 C1 - heredranlic oil
950061 2628 890105 | LO1D1 | HDEV-2190C A#0% Ha 1.10
R50062 1673 890103 | LO1C1 | HDRV-2200C L#07 Ha 135
Ha0066 1673 Ce90115 | LO1D1 | HDEV-2150C &#E0 Ha 237
R30067 1679 CER01TT LOTELl | HDEV-2240C &#53 Ho 19.5
Ha0063 1630 CsR0101 LOIF1 | HDRV-20%1C &#01 Ha 31
R0069 1651 CEROI0: | LO1B1 | HDRV-2000CA#T54 Ho 205
R50071 1683 Cs9012]1 | LO1B1 | HDRV-203/CL#151 Ha 0.40
R30072 1684 | C390107 | LOIAL | HDRY-2080C84753 Ho 191
R50073 1685 C890115 | LO1C1 | HDRV-20TICA#ISE Hao 337, Oy balf fiall

Sandia
7 of 14 Module 3: Waste Characterization Examples @ Paal}g:g%ries



2 ; Waste Oil Disposal Issues

e |s it mixed waste?

- High tritium levels made it difficult to find a
laboratory that could run analyses.

- Initially, documentation conflicted with
personal accounts.
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CA Oils Disposal

 Waste exceeded TCLP limits for cadmium, lead
and mercury.

« Waste was incinerated, and ash disposed of as
mixed waste.
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For many years, outlying buildings used by SNL for
projects involving radioactive materials had their own
septic systems. However, in XXX, these buildings were
connected to the Kirtland AFB sewage system. As a
result, septic tanks for XX buildings were cleaned out.
Liguid and sludge wastes were packaged in 226 55-gal
drums.

Waste Septage
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Waste Septage Issues

e What's in this stuff?

- Radionuclides?
- Listed organics?
- Toxic metals?

- Pathogens?

 What about toxic gas S
generation? (Hydrogen, -}
hydrogen sulfide)
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* pCi — nCi levels of radioactivity

X drums failed TCLP for toxic metals.

« X drums contained F-listed solvents.

» Tests for pathogens came back negative.

Waste Septage Analyses
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Waste Septage Disposal
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XX drums were disposed of as LLW.

XX drums of sludge containing only TCLP metals were
stabilized. After stabilization, waste passed TCLP, so
drums were disposed of as LLW.

106(?) drums were scheduled for incineration in the
Waste Energy Reduction Facility (WERF) incinerator in
ldaho. However, WERF closed before waste was treated.

WERF drums were finally incinerated at the Energy
Recovery facility in Tennessee.

X years after the start of this project, ash from the
Incineration was stabilized and disposed of as mixed
waste at Enerd%kg Solutions. @ S

Mo 3: Waste Characterization Examples Laboratories



Bye-Bye Septage!
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