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CALIBRATION LABORATORIES NVLAP LAB CODE 105020-0
NVLAP Code: 20/A01 ANSI/NCSL Z540-1-1994; Part 1 Compliant

IONIZING RADIATION

NVLAP Code: 20/101
Dosimetry of X-Rays, Gamma Rays & Electrons

Irradiation of Artifacts

Radiation Source or Nominal Range in Air Nominal Range in Expanded Uncertainty
Type Beam Code Kerma (mGy) Exposure (R) of Delivered Quantity
(> value shown) ""** > value shown) "* 9gmres 12
Gamma #Am 0.02 0.002 5.4
Bics 0.14 0.016 1.6
®Co 0.011 0.0012 3.2
X-ray L40 0.29 0.033 2.4
L50 0.29 0.033 2.4
L80 0.37 0.042 2.4
L100 0.44 0.050 2.4
X-ray M20 0.22 0.025 2.4
M30 0.22 0.025 2.4
M40 0.22 0.025 2.4
M50 0.22 0.025 2.4
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M60 0.22 0.025 2.4
M100 0.22 0.025 2.4
M150 0.29 0.033 2.4
M200 0.29 0.033 2.4
M250 0.29 0.033 2.4
M300 0.15 0.017 2.4
X-ray H30 0.004 0.0005 2.4
H40 0.002 0.0002 2.4
H50 0.005 0.0006 2.4
H60 0.004 0.0005 2.4
H100 0.002 0.0002 2.4
H150 0.07 0.008 2.4
H200 0.07 0.008 2.4
H250 0.07 0.008 2.4
H300 0.04 0.005 2.4
X-ray S60 0.07 0.008 2.4
S75 0.29 0.033 2.4
X-ray HK30 0.22 0.025 2.4
HK60 0.15 0.017 2.4
HK100 0.15 0.017 2.4
HK200 0.29 0.033 2.4
HK250 0.44 0.050 2.4
HK280 0.44 0.050 2.4
HK300 0.51 0.058 2.4
X-ray WS60 0.02 0.002 2.4
WS80 0.03 0.003 2.4
WS110 0.02 0.002 2.4
WS150 0.04 0.005 2.4
WS200 0.07 0.008 2.4
WS250 0.07 0.008 2.4
WS300 0.07 0.008 2.4
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X-ray NS20 0.02 0.002 2.4
NS25 0.008 0.001 2.4
NS30 0.005 0.0006 2.4
NS40 0.003 0.0003 2.4
NS60 0.004 0.0005 2.4
NS80 0.003 0.0003 2.4
NS100 0.002 0.0002 2.4
NS120 0.002 0.0002 2.4
NS150 0.07 0.008 2.4
NS200 0.04 0.005 2.4
NS250 0.04 0.005 2.4
NS300 0.04 0.005 2.4
X-ray LK30 0.0002 0.00002 2.4
LK35 0.0006 0.00007 2.4
LK55 0.0004 0.00004 2.4
LK70 0.0004 0.00004 2.4
LK100 0.0004 0.00004 2.4
LK125 0.0004 0.00004 2.4
Radiation Source Nominal Range in Tissue Nominal Range in Expanded Uncertainty
Type Kerma (mGy) (= value Absorbed Dose to Tissue of Delivered Quantity
Shown)note4 (Vlld) (%) notes 1,2
( > value shown)""**
Beta “Pm 0.004 0.0004 5.0
BKr 0.7 0.07 3.9
2047 0.02 0.002 3.6
sy 0.03 0.003 3.6

Calibration of Reference-Class and Survey Instruments

Calibration Radiation Type  Nominal Intensity Range in Nominal Intensity = Expanded Uncertainty of

Category or Beam Code Air Kerma Range in Exposure Reference Field """’
(m Gy/h)note 4 (l-n R/h)nﬂte 4 (%)
Gamma #LAm 1.10 0.125 5.2
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1¥7cs 5 E-5 to 0.002 6 E-6 to 2 E-4 6.2t02.5
1¥7cs 0.002 to 0.04 2 E-4t05E-3 45t02.5
1¥cs 0.03t09.0 0.003t0 1.0 2.5t03.2
1¥7cs 18 to 1800 2.0 to 200 1.4
%Co 17 to 423000 1.9 to 48300 1.4

X-ray L40 40 to 6500 4 to 740 15
L50 40 to 7400 4 t0 840 1.5
L80 40 to 8800 5 to 1000 1.5
L100 50 to 11000 6 to 1200 1.5

X-ray M20 30 to 5300 3 t0 600 1.5
M30 30 to 4400 3 t0 500 1.5
M40 30 to 4400 3 t0 500 1.5
M50 30 to 6100 3to 700 1.5
M60 30 to 5300 3t0 600 1.5
M100 30 to 5300 3 t0 600 1.5
M150 40 to 7000 4 to 800 1.5
M200 40 to 5700 4 to 650 1.5
M250 40 to 4400 4 to 500 1.5
M300 20 to 1500 210 175 1.5

X-ray H30 0.5 to 100 0.06 to 12 1.5
H40 0.2 t0 40 0.02t05 1.5
H50 0.6 to 110 0.07 to 13 1.5
H60 0.5 to 110 0.06 to 13 1.5
H100 0.2 t0 30 0.02t0 3 1.5
H150 9 to 200 1to21 1.5
H200 9 to 100 1to 14 15
H250 810 90 0.9t0 10 1.5
H300 5 to 50 0.6t06 1.5

X-ray S60 9 to 2000 1to 230 15
S75 40 to 7700 4 t0 880 1.5

X-ray HK30 30 to 4400 3 t0 500 1.5
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HK60 20 to 2600 2 to 300 15
HK100 20 to 3500 2 to 400 15
HK?200 40 to 5300 4 to 600 15
HK250 50 to 7000 6 to 800 15
HK280 50 to 5300 6 to 600 15
HK300 60 to 7000 7 to 800 15
X-ray WS60 210 350 0.2to 40 15
WS80 3 to 600 0.3to0 68 15
WS110 210 440 0.2to0 50 15
WS150 5to 900 0.6 to 100 15
WS200 9 to 1400 1to 160 15
WS250 9 to 1400 1to 160 15
WS300 9 to 1500 1to 170 15
X-ray NS20 2 to 350 0.2t0 40 15
NS25 0.9 to 260 0.1t0 30 15
NS30 0.6 to 130 0.07to 15 15
NS40 0.4to0 70 0.04to0 8 15
NS60 0.5t0 120 0.06 to 14 15
NS80 0.3t0 60 0.03to 7 15
NS100 0.2t0 40 0.02to 4 15
NS120 0.2t0 40 0.02to 4 15
NS150 9 to 250 1to 28 15
NS200 5to 70 0.6to8 15
NS250 5 to 60 0.6to7 15
NS300 5 to 50 0.6to6 15
X-ray LK30 0.02to 4 0.002to 0.4 15
LK35 0.07 to 20 0.008 to 2 15
LK55 0.04t09 0.005to0 1 15
LK70 0.04t09 0.005to0 1 15
LK100 0.04t0 9 0.005to0 1 15
LK125 0.04t09 0.005to0 1 15
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Radiation Source Nominal Intensity Range in Nominal Intensity = Expanded Uncertainty of
Type Tissue Kerma (mGy/h)"“*  Range in Absorbed  Delivered Quantity (%)
Dose to Tissue
(rad/h)note 4
Beta “pm 0.5 0.05
BKr 90 9
24T 3.0 0.3
*sr/%Y 410190 0.4 to 19
NVLAP Code: 20/103
Neutron Sources and Dosimeters
Irradiation of Artifacts
Radiation Source Nominal Range in Nominal Range in Dose
Type Dose Equivalent (mSv) Equivalent (rem)
( > value shown)"""** ( > value shown)""*

Neutron 22Cf Bare 0.02 0.002

?>Cf Moderated 0.005 0.0005
Calibration of Reference — Class and Survey Instruments

Radiation Source Nominal Intensity Nominal Intensity Range in
Type Range in Dose Dose Equivalent (rem/h) "*
Equivalent
(mSv/Il) note 4

Neutron *Cf Bare 0.0009 to 110 0.00009 to 11

?*Cf Moderated 0.0003 to 27 0.00003 to 2.7

2009-01-01 through 2009-12-31
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notes 1,2

15
14
3.3
3.3

Expanded
Uncertainty of
Delivered
Quantily %m)tes 1,2
14

22

Expanded
Uncertainty of
Delivered

Quantity (%) """
1,3

4.81t05.7
11to 12

Effective dates
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=

Represents an expanded uncertainty using a coverage factor, k = 2.

Uncertainties are valid for units and nominal range shown at left.

3. Uncertainties are valid for units and nominal range shown at left. Uncertainties expressed as a range correlate
to the expressed left (lower range) and right (upper range) values of the intensity range of the field. In
between the upper and lower range of intensity, there is no direct relationship to the stated uncertainty
range.

4. For irradiations/calibrations outside the nominal range shown, uncertainties would be determined

commensurate with the parameters of the reference field calibration.

N
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