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AWaste collected from throughout SNL.
ARadiological, mixed, TRU waste.

ARad. waste could include U (DU-HEU), Pu,
Th, any with various levels of decay
products, MFP, activation products, °H
(HTO, tritides, org.), permutations thereof.

AMixed, most commonly heavy metals, also
Be, Na, asbestos, possibly VOCs, etc..
Explosives are possible too.
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ARMWMF Operations at Sandia include:
I Sorting
I Treatment
| Storage
I Packaging
I On-site Movement
I Shipping
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Affected operations include:
AOpen Container Activities
ARadiological Protection Support
AMaintenance (e.g. ventilation systems)
ASpecial Activities

(e.g. housekeeping/decon.)
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Work Planning is composed of four
elements:

APrimary Hazard Screening:

AHigh Level Technical Work Documents
ACampaign Specific Instructions
AHazard Summaries for the RCT
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APrimary Hazard Screening:

I ldentification of hazard such as
radiological, chemical, stored energy,
explosives, confined space

I Description of controls to mitigate
hazards

RMWMF Operations

Sandia
National
Laboratories



2"

AHigh Level Technical Work Documents

I Department level procedure that
describes how staff will plan for work for
general categories of hazards (e.g. open
container operations)
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ACampaign Specific Instructions

I This level of planning covers identification
of hazards, mitigation and detailed work
steps for a specific activity or related
activities to complete a defined objective

I Vary widely in scope, activities,
nuclides/activities, and in duration (~50
plans/year)

I Document intended for the waste handlers
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AHazard Summaries for the RCT

I Identification of nuclides of concern,
DAC values and contamination levels of
concern

I Document provides explicit instructions
to the RCTs that cover the work
described in the Campaign Specific
Instructions.

RMWMF Operations

Sandia
National
Laboratories



>~

Compliance with 10-CFR-835
AAssess worker dose (internal exposure),
AwWarn of an immediate need to take action,

AEvaluate the need for and level of respiratory
protection,

AEvaluate the effectiveness of engineered
controls,

ASupport posting decisions,

ADetermine overall airborne radiological
contaminant conditions.

Reasons for Air Monitoring
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Why Do Air Monitoring at the RMWMF

ACompliance with 10-CFR-835:

I Monitoring of airborne radioactivity shall be
performed where an individual is likely to receive
an exposure of 40 or more DAC-hours in a year.

I Dosimetry programs (bioassay or air monitoring)
shall be conducted when individuals are likely to
receive a committed effective dose of 0.1 rem (0.001
Sv) or more from all occupational radionuclide
Intakes in a year.

I Other monitoring requirements exist as well.
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NUREG 1400 Methodology

AThis document, in part, provides a method for
considering the need to carry out air monitoring

NUREG 1400 states:

ANThe need to perform surveys &
on the need to |IiIimit dose to
that if uncertain, prediction of annual intake is needed

The NUREG essentially recommends that air sampling
be considered where annual material throughput
exceeds 1E+04 times the ALI which would unlikely
cause intakes > 1% of the ALI (Q > 1E+04 * ALI)

or average concentrations > 1% DAC
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NUREG 1400 Method at RMWMF

A general expression to determine potential annual
Intake Is provided:

l,=Q*1E-06 *R*C*D

where |, = potential annual intake

Q = annual throughput
R =release fraction

C = confinement factor
D = dispersibility
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NUREG 1400 Method at RMWMF

AA Priori Intake Estimates for TRU Waste
Worst Case:

Q = 3.0E+12 pCi

R =0.01

C=1

D=1

DAC = 5E-12 uCi/ml (conservative TRU value)

lp = 250% of an ALl
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NUREG 1400 Method at RMWMF

Application of realistic C assumption
C =1o0r 0.01 if confinement (glove box)

|p (total) = |IO (confined) + Ip (unconfined)

Ip = 2.6% of an ALI
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NUREG 1400 Method at RMWMF

Use of realistic C and R fraction

R =0.01 (80% liquid/particulate), 0.001 (20% as massive)
C =1 or 0.01if confinement (glove box)

|, (0.001) = |, (confined) + |, (unconfined)
|, (0.01) = | (confined) + | (unconfined)

|, (total) =1, (0.001) + |, (0.01)
I, =2.1% of an ALl
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NUREG 1400 Method at RMWMF

Considering inventory processed,
relative ALIs and form, aside from
TRU, uranium could be significant*:

Worst case: Ip = 30% of an ALl (280%)
Realistic confinement: Ip = 0.3% of an ALI (2.9%)
Confinement + Ip = 0.06% of an ALI (2.2%)

release fraction:

* Other minor contributors include 241Am, 241py, 2°0Sr & 137Cs.
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Additional Monitoring Considerations

AOther Factors to consider besides a priori
estimates of Intake:

I Heterogeneity

I Engineered Controls

I Respiratory Protection

I Reliability of Source Term Estimates

I Relative Usefulness of Bioassay Vs. Air Sampling

Sandia
National
Laboratories



>~

Challenges for Air Sampling at RMWMF

A Work areas were not specifically set up for
current work activities.

AWork areas have complicated air flow patterns,
and local static air movement characteristics.

Aln some cases areas are fc
before waste containers are introduced.

ANone of the work areas have central vacuum
systems.
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Waste Sorting Area (east)
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Waste Sorting Area (overview)

RADIOLOGICAL SURVEY MAP

~
5 )
sor

Sort staging wW s

area 103

L

Sources :
[ ] , RBA

O indicates smear location * indicates contact radiation reading ZaN indicates LAW location All radiation readings are <0.1 mrem/hr gamma unless noted otherwise.
SOP indicates Step Off Pad location AS# indi Air S le location and [ static Count &\ Indicates LAW/Smear Location
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Waste Treatment Area
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Challenges for Air Sampling at RMWMF

AMultiple workers present with differing roles

APotential exposure from engineered controls
failure

AMultiple & variable locations exist in a work area
potentially contributes to airborne radioactivity.
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Challenges for Air Sampling at RMWMF

ASampling sensitivity
-Meeting the need to Aseeo
-Minimize missed dose if sampling is to
be useful in dose assessment where
bioassay may not be preferred.
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RMWMF Programmatic Implementation

AMonitoring Approach:
I Primary reliance on lapel type BZA sampling,

I BZA sampling augmented by limited, routine
use of alarming CAMs,

I Additional sampling via moderate flow rate
samplers.
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RMWMF Programmatic Implementation

ALapel samplers are required for all workers
during open container operations where:

Qi > Zi*ty (adapted from NUREG 1400)

WhereQ,= total activity of radionuc
during time t,
Z,=1E+04 * v,

t, = duration of work as a fraction of a work-year
V, = (DAC uCi/ml)*(2400 m3)*(1E+06 mI/m3) aka: A A

Sandia
National
Laboratories



;,'

RMWMF Programmatic Implementation

AlLapel samplers are also used if:
- Inventory is unknown,
- characterization is poor,

- special activities are planned that would
potentially increase the likelihood of airborne
radioactivity,

- other special circumstances
(e.g. pre-existent workplace conditions).
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Lapel Sampling for General Area Monitoring

ALapel sampling is interpreted to qualify for
representative general area sampling
because:

I samplers move with the workers*; and,

| potential airborne activity is due to
handling of waste.

*|f lapel samplers are required, it applies to all workers in
the work area.
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Open Container Operation
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Use of Lapel Sampler
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Lapel Air Sampling - Dose Estimate

ASampling results must be representative of the

wor ker 6s breathing zone. |
ADetectable CED:
AWorst TRU caseo ( ~ 4 |/ m

and an absorption type nMo
Detectable CED ~ 1.25 mrem

AnTypical TRU caseo ( ~ 4 | .
t 1 me) , and an absorption t

Detectable CED ~ 0.1 mrem
Note: Work iterations typically ~30 min to 6 hr.
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Lapel Air Sampling - Dose Estimate

Based on ~ 50 field days/year handling
TRU, ~ 50 field days/year handling other
alpha emitters (primarily uranium) and the
balance handling MFP, MAP or tritium, and
assuming the same workers throughout
the year, individual missed dose appears
to amount to:

~ 10 - 25 mrem/year.
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Respiratory Protection

AARA posting @ DAC
AFor lapel samples:
Worst case detection: slightly < 1E-11 uCi/ml

Routine case detection w/short collection t ~ 3E-12uCi/ml
Routine case detection w/mean collectiont ~ 1E-12 uCi/ml

Aln extreme cases we may not see DAC, however,
this is an unusual situation:

Normally we can Aseeo DAC w/ |
ARAs appropriately.

Lapel samples are quite sensitive enough to evaluate
adequacy of respiratory protection (since much
higher concentrations of concern are considered).
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# ARA Posting /

Respiratory Protection

AOther administrative controls exist:
If processing > 20 uCi/day of alpha emitters:
waste Is either processed in a glove box or,

waste is handled in a posted ARA requiring
Resp. Protection.

AOnce an area is posted as an ARA, high volume
alr samplers are used to down-post (1000 7 5000
liter collections).
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High Airborne Conditions Warning

AHigh (in this sense) airborne radioactivity
conditions are rare although possible.

AAlarming CAMs, both for alpha and for beta
are utilized.

Aln one area these are essentially fixed
location, located based on process
knowledge and smoke studies of the area.

AOther CAMs are potentially mobile to
maximize their usefulness based on work.
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Us e of AnMobi | eo CAI
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