From: John Schmuck

To: Burrows, Ronald

Cc: Rhonda Grantham; Sabrina Fox; Doug Pavlick; Larry Teahon; Larry McGonagle; Kari Toews
Subject: Crow Butte Response to Draft License Condition 11.10 - Beta/Gamma Survey Program
Date: Wednesday, July 30, 2014 4:06:27 PM

Attachments: Crow Butte Beta Gamma Submission - Draft License Condition 11 10.pdf

Ron - Attached please find Cameco Resources’ proposed survey program for beta/gamma
contamination. If acceptable please provide written verification. If you have questions please to not
hesitate to call.

Thanks. .john
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Cameco Response to Draft Crow Butte License Condition - 11.10
Survey Program for Beta/Gamma Contamination

Draft Crow Butte license condition 11.10 states that:

“(t)he licensee shall develop a survey program for beta/gamma contamination for personnel exiting
from restricted areas, and beta/gamma contamination in unrestricted and restricted areas that will
meet the requirements of 10 CFR Part 20, Subpart F and submit to the NRC for review and written
verification. The licensee shall provide for NRC review and written verification the surface
contamination detection capability (minimum detection concentration (MDC)) for radiation survey
instruments, including scan MDC for portable instruments, used for contamination surveys to release
equipment and materials for unrestricted use and for personnel contamination surveys. The
detection capability in the scanning mode for alpha and beta radiation expected shall be provided in
terms of dpm per 100 cm®.”
To meet this requirement, the following equipment will be used at the Crow Butte Operation. For
personnel monitoring, either Ludlum model 177 ratemeters and 43-5 probes or Ludlum model 2241
scalar/ratemeter or equivalents along with a 43-5 probes or equivalents will be used. For equipment
alpha scanning, a Ludlum 2241 scaler/ratemeter or equivalent and, nominally, a 43-65 probe are used.
There are several probes that are compatible with these meters that may be used in the future. If these
meters are used with alternate compatible probes, the MDC will be verified to ensure it meets the
requirements. To meet the requirement for measurement of beta radiation, where ambient
background conditions permit, monitoring for both alpha and beta radiation will be performed using a
2224 scaler/ratemeter along with a 43-93 probe or equivalent equipment.

Regulatory Guide 8.30 indicates the removable release limit is 1000 dpm/100cm? and the total activity is
5000 dpm/100cm®.  The minimum detectable concentration (MDC) for scalar measurements will be
determined based on the method by Strom and Stansbury as referenced in NUREG 1507, shown in
equation (1). Cameco has assumed a conservative value of 500 dpm/100cm? (10% of the total activity
limit) as the maximum MDC in this calculation. The efficiency assumption for all equipment was 18%,
which is somewhat below the nominal equipment efficiency of 20% reported by Ludlum in their
equipment specifications.

bC ( DPM )= 3+3.29 [R, tg(1+%)

2 SA
100cm gtg(—)

(1)

100cm?2

where: R, = the background count rate
ty = the sample count time
ty the background count time
¢ = the counter efficiency
SA = probe surface area (cm?)
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For scanning using a ratemeter, the MDC will be based on Regulatory Guide 1507. The scan MDC is
calculated as follows:

Scan MDC ( Dby )— MDCR 2)

100cm? @Eifs%
Where: MDCR = Scan Minimal Detectable Count Rate = s;*(60/i)
i = Scan Interval = 6 seconds
S; = minimum number of net counts detectable in interval = d’\/b_i
d’ = level of performance (Table 6.1 from NUREG 1507) (false negative portion =0.6, true
positive = 0.95)
b; = average number of bkg counts in interval = bkg cpm * Scan interal/60
p = surveyor efficiency; assumed 0.5
€; =equipment efficiency (18%)
€, = surface efficiency (0.54) from section 5 of NUREG 1507

Tables 1 and 2 show the maximum background measurement for this equipment for varying count times
for both detector types.

Table 1 - Maximum Background Count Rates to meet an MDC of 500 dpm/100cm? for Scalar Counting

Meter/Detector | Surface Count | Background Maximum MDC
Area Time Count Time | Background Count |  (dpm/100cm?)
(cm?) (min) (min) (in specified time)
2241/43-5 and 50 0.5 5 525 494
2241/43-65
50 0.5 1 75 488
50 1 5 1100 498
50 1 1 130 494
2224/43-93 100 0.5 5 1450 495
100 0.5 1 215 498
100 1 5 2900 499
100 1 1 350 500
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Table 2 - Maximum Background Count Rates to meet an MDC of 500 dpm/100cm? for Scanning

Bkg Scan Probe
Meter/ Counts Inteval Area Scan MDC
Detector (cpm) (sec) d’ S; MDCR p € € (cm?) | (dpm/100cm?)
177/43-5 15 6 1.38 1.69 17 0.5 | 0.18 | 0.54 50 492

Based on a plant survey, the alpha background conditions are typically less than 50 counts in 5 minutes,
meaning for alpha measurements with a 30 second count time on a scalar meter, the actual MDA is
238 dpm/100cm? for a 50 cm? probe and 119 dpm/100cm? for scalar meters and 402 dpm/100cm?
for a ratemeter. This is below 10% of the 5000 dpm/lOOcm2 limit for total contamination. In cases
where the beta background does not meet the conditions outlined in Table 1, the equipment may be
moved to a lower background area where the criteria is met or a ratio for scaling alpha to beta
contamination may be employed if it is not possible to scan in conditions that meet the MDC
requirements for beta.

To determine a ratio for scaling of alpha contamination monitoring results, the process included
characterization of beta background conditions, equipment trials, scanning method selection and MDC
calculation. A more detailed discussion is provided below, however in summary, it was determined that
where background conditions made direct measurement of beta contamination prohibitive, a ratio
between beta and alpha contamination would be required as part of the survey program. The ratio
proposed is 2:1 for personnel and equipment. The ratio was determined based on experimental data
involving the monitoring of a variety of different materials and personnel at the Crow Butte and Smith
Ranch- Highland plants. In acceptable background conditions, direct measurement of both
contamination types could be performed and results calculated directly, rather than through use of
ratios.

The first activity was to attempt to characterize the potential for contamination in the dust present in
the main plant at Crow Butte. The process of collecting smears was decided on because samples could
be collected from higher background areas of the plant, and then counted in a low background area on a
Ludlum 2929 dual channel alpha and beta/gamma detector. To do this, a total of 44 smear samples were
collected throughout the main plant and counted for both contamination types. Following this, a ratio
of alpha to beta/gamma contamination was determined. The beta/gamma to alpha ratio calculated
from these measurements was 2.3:1, with all samples being included in the average. It was noted that
some samples could be considered outliers due to having very high dust loadings. Excluding three highly
loaded samples, the average dropped to 1.4:1 which is a more applicable ratio for release scanning
conditions, i.e. when equipment has been cleaned and does not have significant loose dust. The
expected average result was a ratio of one-to-one, as after equilibrium is reached between uranium and
its short lived decay products there are two alpha and two beta/gamma emitters present. However, as
some of the areas surveyed had significant amounts of dust present, alpha self-shielding was a factor
and resulted in an average ratio somewhat above the theoretical. This experiment served to
demonstrate that alpha and beta/gamma contamination levels were both present and likely at
equilibrium concentrations; therefore some form of surveying for both contamination types was
warranted under 10 CFR Section 20.1501.

Prior to beginning development of a survey program for beta contamination, knowledge of background
conditions are required, as this will impact MDC and scanning methodology. Background alpha and beta
measurements were made using a Ludlum dual channel alpha/beta 43-93 probe at the personal frisking
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stations. Using the scalar mode of the detector at these locations, background alpha measurements
averaged approximately 25 counts in 5 minutes (or 5 cpm), and the beta measurements averaged
approximately 5900 counts in 5 minutes (or 1180 cpm). This average is above the maximum background
counts in Table 1 and most individual areas were in excess of the maximum criteria. MDC calculations
followed the method outlined in equation (1).

Given these background conditions, the use of beta radiation measurements for personnel scans with a
limit of 1000 dpm/lOOcm2 is not achievable at some locations in the plant. As a result, Cameco
proposes an alternate method for surveying of beta contamination for personnel, using alpha
measurements, which can meet the MDC criteria, and a ratio of beta to alpha contamination levels,
where direct measurement of beta contamination is prohibitive. For equipment releases, this method
is also proposed when background beta conditions result in a high MDC.

A sampling campaign was conducted to determine a reasonable ratio between alpha and beta
contamination. This campaign was conducted at both Smith Ranch-Highland (SRH) and Crow Butte (CB)
sites, and consisted of a large cross-section of equipment and locations. Samples were collected from
personnel, equipment and in numerous general plant areas to attempt to be representative of varying
conditions. Some samples were from locations that had significant dust loads or rough surfaces such as
rust and don’t represent items typically removed from the restricted area, which are cleaned of loose
contamination prior to scanning, however samples from all areas were considered in the analysis to be
conservative. In total, 671 observations were collected, 167 from SRH and 504 from CB. However,
particularly in locations with higher beta background levels, it was found that many measurements were
at or below background measurements; this is largely due to measuring very low contamination levels
and higher uncertainty due to elevated background conditions. Of the total samples collected, 283 of
the measurements, 61 from SRH and 222 from CB, were used in the analysis.

For each sample in the analysis, a ratio of the beta to alpha contamination was calculated. Table 3
contains the beta to alpha ratio for each sample used in this analysis. To determine the appropriate
ratio between beta and alpha contamination, a kernel density estimation method was used. The beta
to alpha ratio that resulted in the maximum density was then taken to be the most statistically
significant ratio. Based on this analysis including all data points, the overall beta to alpha ratio is 1.8:1.
This is the comparable to the value determined through use of smear sampling.

Table 3 — Beta to Alpha Ratios used in Density Estimation Method

Area Item Material Ratio | Area Item Material | Ratio
Backhoe Track Metal 4.2 Person Hand Skin 1.5
Backhoe Track Metal 2.4 Person Hand Skin 2.3
Backhoe Cab Floor | Rubber 4.2 Person Hand Skin 1.7
Lunch Room | Chair Plastic 1.2 Person Hand Skin 2.6
Lunch Room | Table Plastic 2.7 Person Hand Skin 3.9
Lunch Room | Floor Tile 5.7 Person Hand Skin 3.2
Rad Office Chair Fabric 1.5 Person Hand Skin 2.7
Rad Office Chair Fabric 4.2 Person Hand Skin 1.2
Rad Office Chair Fabric 5.9 Person Hand Skin 0.8
Truck Bay Floor Concrete 10.3 | Person Hand Skin 0.2
Floor
Truck Bay Grating Metal 3.9 Person Hand Skin 0.8
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Table 3 — Beta to Alpha Ratios used in Density Estimation Method

Area Item Material Ratio | Area Item Material | Ratio
Truck
Vehicle Bed Metal 7.2 Person Hand Skin 1.4
DDW Room | Floor Concrete 17.9 | Person Hand Skin 3.2
DDW Room | Floor Concrete 6.4 Person Hand Skin 8.0
DDW Room | Tank Metal 16.2 | Person Hand Skin 3.2
DDW Room | Tank Metal 13.3 | Person Hand Skin 8.0
DDW Room | Tank Metal 22.7 | Person Hand Skin 2.1
DDW Room | Tank Metal 0.3 Person Hand Skin 2.0
Dryer Room | Floor Concrete 9.1 Person Hand Skin 5.1
Dryer Room | Heater Metal 6.2 Person Hand Skin 3.1
Dryer Room | Rollers Metal 7.5 Person Hand Skin 12.6
Dryer Room | Scale Metal 2.0 Person Hand Skin 2.7
Hall
Outside
Dryer
Dryer Room | Top Hat Metal 14.1 | Room Floor Concrete | 17.3
Mens
Truck Change
Vehicle Bed Metal 7.1 Room Floor Tile 27.3
Drivers
Bathroom Counter Chip Board 1.6 | Vehicle | Seat Fabric 9.2
Bathroom Floor Tile 8.2 | Vehicle | Seat Fabric 26.1
Casing Back Spool
Lunch Room | Chair Fabric 6.2 | Vehicle Reel Metal 1.0
Casing
Lunch Room | Chair Fabric 2.3 | Vehicle Bumper Metal 21.7
Casing
Lunch Room | Chair Plastic 1.4 | Vehicle | Toolbox Metal 0.4
Casing
Lunch Room | Chair Plastic 1.9 | Vehicle | TruckBed | Metal 11
Casing
Lunch Room | Floor Plywood 3.2 | Vehicle | TruckBed | Metal 0.5
Control
Room Table Plastic 1.1 | Vehicle | TruckBed | Metal 2.0
Lab1 Counter Laminate 3.9 | Vehicle | TruckBed | Metal 8.0
Lunch Room | Chair Fabric 1.2 | Vehicle | TruckBed | Metal 1.9
Lunch Room | Chair Fabric 1.8 | Vehicle Cab Floor | Rubber 12.4
Lunch Room | Chair Fabric 1.4 | Vehicle Tire Rubber 3.5
Lunch Room | Chair Fabric 6.5 Person Hand Skin 45
Lunch Room | Chair Fabric 2.0 Person Hand Skin 10.1
Lunch Room | Table Plastic 2.5 Person Hand Skin 10.5
Lunch Room | Floor Tile 2.9 Person Hand Skin 8.0
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Table 3 — Beta to Alpha Ratios used in Density Estimation Method

Area Item Material Ratio | Area Item Material | Ratio
Person Foot Rubber 1.2 Person Hand Skin 12.8
Person Foot Rubber 4.1 Person Hand Skin 12.7
Person Foot Rubber 1.0 Person Hand Skin 21.3
Person Foot Rubber 1.8 Person Hand Skin 10.6
Person Foot Rubber 5.6 Person Hand Skin 18.4
Person Foot Rubber 2.6 Person Hand Skin 3.7
Person Foot Rubber 2.4 Person Hand Skin 2.0
Person Foot Rubber 3.1 Person Hand Skin 3.9
Person Foot Rubber 15.1 | Person Hand Skin 2.9
Person Foot Rubber 6.6 | Person Hand Skin 8.8
Person Hand Skin 0.7 Person Hand Skin 4.0
Person Hand Skin 1.4 | Person Hand Skin 9.9
Person Hand Skin 1.1 Person Hand Skin 5.1
Person Hand Skin 1.6 Person Hand Skin 2.1
Person Hand Skin 9.3 Person Hand Skin 4.3
Person Hand Skin 1.9 Person Hand Skin 2.3
Person Hand Skin 1.0 Person Hand Skin 7.9
Person Hand Skin 0.2 Person Hand Skin 4.1
Person Hand Skin 2.6 Person Hand Skin 5.6
Person Hand Skin 0.0 Person Hand Skin 4.1
Person Hand Skin 0.1 Person Hand Skin 7.9
Finished
Room 18 Floor Concrete 0.6 Person Hand Skin 6.9
Down Flow
Room Floor Concrete 2.1 Person Hand Skin 8.4
Dryer
Change Washing
Room Machine | Metal 9.8 Person Hand Skin 10.6
Pond Water
Treatment Floor Concrete 9.9 Person Hand Skin 15.7
Pond Water
Treatment Sump Water 5.1 Person Hand Skin 9.3
Resin Bead
Trailer Area | Floor Concrete 9.9 Person Hand Skin 7.9
Shop Floor Concrete 4.1 Person Hand Skin 4.3
Shop Floor Concrete 5.2 Person Hand Skin 1.1
Soda Ash
Bin Area Floor Concrete 11.0 | Person Hand Skin 23.6
Control
Room Counter Laminate 7.5 Person Hand Skin 5.9
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Table 3 — Beta to Alpha Ratios used in Density Estimation Method

Area Item Material Ratio | Area Item Material | Ratio

Control

Room Counter Laminate 1.0 Person Hand Skin 9.3

Down Flow

Room Floor Concrete 8.1 Person Hand Skin 2.0

Main Bay Bay Concrete 22.2 | Person Hand Skin 4.3

Shop Floor Concrete 4.6 Person Hand Skin 1.6

Shop Floor Concrete 10.0 | Person Hand Skin 1.7

Hall by Rad

Lab Floor Tile 12.3 | Person Hand Skin 2.7
Finished

Kitchen Floor Concrete 11.8 | Person Hand Skin 3.3

Kitchen Freezer Plastic 0.5 Person Hand Skin 9.2

Lunch Room | Chair Plastic 1.2 Person Hand Skin 0.3

Lunch Room | Chair Plastic 0.8 Person Hand Skin 7.3

Lunch Room | Table Plastic 0.2 Person Hand Skin 2.0

Reception Floor Carpet 4.3 Person Hand Skin 1.2

Reception Floor Concrete 3.5 Person Foot Rubber 1.9

Reception Floor Concrete 7.6 Person Foot Rubber 1.8

Restricted

Outdoor

Storage Chipped

Area Pipe Bag | Canvas 0.3 Person Body Fabric 1.7

Restricted

Outdoor

Storage

Area Pipe HDEP 21.0 | Person Hand Skin 2.2

Restricted

Outdoor

Storage

Area Pipe HDEP 2.1 Person Hand Skin 17.4

Restricted

Outdoor

Storage

Area Stub End | HDEP 1.0 Person Foot Rubber 1.3

Restricted

Outdoor Lead

Storage Sheilding

Area Curtain Lead 2.3 | Person Body Fabric 7.1

Restricted Deep

Outdoor Well

Storage Disposal

Area Filter Metal 4.1 Person Hand Skin 2.3
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Table 3 — Beta to Alpha Ratios used in Density Estimation Method

Area Item Material Ratio | Area Item Material | Ratio

Restricted

Outdoor Pipe

Storage Chipper

Area Base Metal 0.9 Person Hand Skin 2.3

Restricted

Outdoor

Storage

Area Pump Metal 6.2 Person Foot Rubber 22.2

Restricted

Outdoor

Storage

Area Wet End | Metal 1.4 Person Foot Rubber 1.6

Restricted

Outdoor

Storage

Area Wet End | Metal 3.0 Person Hand Skin 2.3

Restricted

Outdoor

Storage

Area Wet End | Metal 14 Person Hand Skin 11

Restricted

Outdoor Yellow

Storage cake

Area Barrel Metal 4.4 Person Foot Rubber 4.8

Room 1 Chair Fabric 29 Person Foot Rubber 0.1

Room 1 Desk Wood 4.0 Person Body Fabric 1.0

Room 11 Chair Fabric 5.1 Person Hand Skin 3.4

Room 11 Chair Fabric 2.0 Person Hand Skin 14

Finished

Room 11 Floor Concrete 7.4 Person Foot Rubber 0.5

Room 116 Stool Plastic 1.3 Person Foot Rubber 3.6

Room 116 Floor Tile 22.6 | Person Body Fabric 2.1

Room 13 Desk Wood 1.4 Person Hand Skin 2.1

Room 5 Chair Fabric 19 Person Hand Skin 0.7

Room 8 Chair Fabric 14 Person Foot Rubber 4.0

Room 8 Chair Fabric 0.0 Person Foot Rubber 10.2

Finished

Room 8 Floor Concrete 12.3 | Person Hand Skin 1.8
Drivers

Vehicle Seat Fabric 26.6 | Person Hand Skin 3.6
Drivers

Vehicle Seat Fabric 4.6 Person Foot Rubber 3.4
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Table 3 — Beta to Alpha Ratios used in Density Estimation Method

Area Item Material Ratio | Area Item Material | Ratio
Drivers
Vehicle Seat Fabric 4.3 Person Foot Rubber 1.2
Vehicle Toolbox Metal 27.4 | Person Foot Rubber 13.8
Truck

Vehicle Bed Metal 0.3 Person Foot Rubber 9.0

Vehicle Cab Floor | Rubber 1.2 Person Hand Skin 2.1

Person Back Fabric 1.7 Person Hand Skin 0.8

Person Back Fabric 0.9 Person Hand Skin 2.0

Person Back Fabric 1.2 | Person Foot Rubber 1.6

Person Back Fabric 1.7 Person Hand Skin 2.1

Person Back Fabric 1.4 | Person Hand Skin 1.1

Person Front Fabric 0.8 Person Foot Rubber 0.3

Person Front Fabric 0.4 | Person Body Fabric 6.0

Person Front Fabric 1.5 Person Hand Skin 2.1

Person Front Fabric 1.6 Person Hand Skin 2.4

Person Front Fabric 2.8 Person Foot Rubber 2.0

Person Front Fabric 4.4 | Person Foot Rubber 13.4
Person Front Fabric 3.7 | Person Body Fabric 0.3

Person Front Fabric 8.2 Person Hand Skin 1.2

Person Front Fabric 3.6 Person Hand Skin 0.7

Person Front Fabric 7.8 Person Hand Skin 2.2

Person Front Fabric 2.9 Person Hand Skin 2.0

Person Front Fabric 6.6 Person Body Fabric 0.1

Person Foot Rubber 0.7 Person Hand Skin 3.9

Person Foot Rubber 4.3 Person Hand Skin 4.9

Person Foot Rubber 1.5 Person Hand Skin 6.4

Person Foot Rubber 0.2 Person Hand Skin 0.5

Person Foot Rubber 0.5 Person Foot Rubber 17.7
Person Foot Rubber 2.9 Person Foot Rubber 17.3
Person Hand Skin 1.4 | Person Hand Skin 3.0

Person Hand Skin 2.1 Person Hand Skin 4.5

Person Hand Skin 2.5 Person Body Fabric 0.4

Person Hand Skin 2.3

In addition to the above analysis, a breakdown of factors that could impact beta to alpha scan ratios was
explored, including site and material; this data is presented in Tables 4 and 5. Despite many varying
conditions, the results were generally consistent.
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Table 4 - Summary of Beta to Alpha Contamination Ratios by Site

Number of
Site Ratio Data Points
CB 1.8 222
SRH 1.9 61

Table 5 - Summary of Beta to Alpha Contamination Ratios by Material

Number of
Material Ratio Data Points
Concrete 9.2 17
Fabric 1.6 46
Metal 2.0 31
Plastic 1.2 11
Rubber 1.8 41
Skin 2.0 113

Based on the material specific results, a conservative ratio of 2:1 beta to alpha is suggested for
personnel surveys and equipment surveys. A ratio of 1:9.2 was observed for concrete, however this was
primarily from plant floor surveys and is not directly applicable to personnel or equipment release
surveys. For situations where these ratios are used, only alpha measurements would be performed,
with that result multiplied by the applicable ratio to determine the beta contamination present.

The second aspect of the license condition is to provide the survey method MDC. It is proposed that the
MDC for measurements be a maximum of 500 dpm/100cm?. As presented below, for alpha monitoring,
an MDC of 400 dpm/100cm? is achievable while maintaining reasonable measurement times. However,
because beta background is always higher than alpha, lower MDCs can be difficult to achieve.

For personnel scanning we are proposing use of a either a 30 second scalar count or use of a ratemeter
for a minimum of 30 seconds, covering the hands, feet and clothing. Using some conservative
assumptions, including a background count of 50 counts in 5 minutes (higher than observed at any
frisking station), a detector efficiency of 18% and active probe size of 50 cm?, the resulting MDC is 238
dpm/100 cm? (as per Equation 1 above) for scalars. For ratemeters, assuming a 6 second interval (6
seconds on each hand, foot and clothing for a total of 30 seconds) the MDC is 402 dpm/100 cm?. Both
methods achieve a comparable result (area coverage and MDC). All frisking stations at Crow Butte are
below the conservative background assumption and this will be verified monthly by HPTs. Also, all
frisking stations currently have a Ludlum 43-5 probe in use, which meets the probe size assumption of
50 cm®. There are currently two options being considered if a scalar meter is chosen: (1) purchase of a
Ludlum scalar meter, likely a model 2241, or (2) using the pulse output from the 9-pin plug on the back
of the existing Ludlum 177 benchtop ratemeters to produce and report a 30 second integrated count.
The feasibility of the second option is still under investigation. An additional feature being considered is
a system to signal personnel that it is time to move the probe to ensure equal time for all surfaces being
scanned, e.g. a beep every 6 seconds or display saying ‘left hand’, ‘right hand’, etc. This feature is also
uncertain and is being investigated for feasibility.
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Using the conservative assumptions above, and a beta-to-alpha ratio of 2:1, a total alpha count of 27 in
30 seconds or count rate of 55 cpm for a ratemeter means that the individual is below both the alpha
and beta criteria of 1000 dpm/100 cm?®. The operation may set a lower default background if this can be
verified based on ongoing measurements. The site will develop a procedure to describe this process.

For equipment releases, the current practice involves 1 minute scalar measurements of specified points.
We plan to continue with the use of this procedure. The associated MDC for an alpha measurement,
using the assumptions of a 50 cm® open area probe, an efficiency of 18%, a background of 10 counts in 1
minute and a 1 minute count time, is 176 dpm/100 cm®. Using a 100 cm? probe would result in an MDC
of 98 dpm/100 cm?.  In areas with elevated background beta radiation, where a beta MDC of 500
dpm/100cm? cannot be achieved, a factor of 2 would be applied to the alpha contamination result to
determine the beta contamination present. In areas where the MDC guidance of 500 dpm/100cm? can
be achieved, the beta contamination could be measured directly using the same methodology and a 43-
93 probe.
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