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WPAFB RADIATION SAFETY OFFICE

qég TYPE A SHIPMENT QUALITY ASSURANCE CHECKLIST
U.S. AIR FO
March 2004
Date: Shipper: Destination:
Item(s) Description:
Radionuclide(s): Activity: mCi ( MBq) Gross Mass: kgm
Radiation Survey Results: surface: mrem/hr ( mSv) 1 meter: mrem/hr ( mSv)
Instrument Used Mfgr: Model: S/N: Cal Date:
Person Completing Checklist: Signature:
Activity Conversion Factors
1 Curie (Ci) = 0.037 Tera Bequerels (TBq) 1 TBq~27Ci 5.0 Ci X 0.037 TBg/Ci=0.185 TBq (185 GBq)
1 millicurie (mCi) = 37 Mega Becquerels (MBq) 1 MBq =~ 0.027 mCi 0.015 mCi X 37 MBg/mCi = 0.555 MBq (555 kBq)
1 microcurie (uCi) = 0.037 MBq 1 MBq ~ 27 uCi 15 puCi X 0.037 MBg/uCi = 0.555 MBq (555 kBq)
Exposure Conversion Factors
1 rem (rem) = 10 milliSieverts (mSv) 1 mSv = 100 mrem 3.5 mrem /100 = 0.035 mSv (35 uSv)

1 millirem (mrem) = 10 microSieverts (LSv) 1 uSv=0.1 mrem 0.2 mrem /100 = 0.002 mSv (2 uSv)

Type A Shipping Requirements

PACKAGING

. Activity less than A1 (special form) or A2 (normal form) quantities. [173.435]

. General Design Requirements for a Type A Package Used? Testing results on file? [173.410, 173.412, 173.415(a)]

. A security seal is attached such that evidence of package has not been opened. [173.412(a)]

. Removable surface contamination less than 0.4 Bg/cm’ (22 dpm/cm?(alpha)) or 4 Bg/cm? (220 dpm/cm?(beta/gamma/low toxicity alpha)). [173.443]
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MARKING

. Proper shipping name (eg. Radioactive Material, Type A package). [172.101, 172.301(a)]

. Identification number (eg. UN2915). [172.101, 172.301(a)]

. If greater than 110 lbs (50 kgm), gross mass plainly and durably marked. (172.310(a))

. Package specification (DOT 7A TYPE A USA). [172.310(b)]

. The letters “RQ” if activity is equal to or greater than 172.101 Appendix A, Table 2. [172.324(b)]
. Name and address of consignee or consignor . [172.301(d)]
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LABELING

1. Category of label applied appropriate to survey results. [172.403(b)]

2. Two labels affixed to opposite sides (excluding bottom) and near the marked proper shipping name. [172.403(f); 172.406(a)(ii)]

3. Label contents include radionuclide(s), activity (SI units and, if used, customary units in parenthesis), and T.I (dimensionless number rounded up to the next tenth,
(eg. 0.14 becomes 0.2). [172.403(g)]

4. Cargo Aircraft Only label if potential of air transport. (172.402 (2)(c))

SHIPPING PAPERS

. Proper shipping name, hazard class number ("7") and identification number (UN####). [172.202, 172.203]

. Name of radionuclide, chemical and physical form (ex: oxide, solid), and activity (units of Becquerels). [172.203(d)]

. Type of package (DOT 7A TYPE A). [172.202(c)]

. Category of label affixed to package (ex. RADIOACTIVE YELLOW II). [172.203(d)(4)]

. Transport Index assigned to packages bearing Yellow II or Yellow III label (example T.I. = 0.1). [172.203(d)(5)]

. The letters “RQ” if activity is equal to or greater than 172.101 Appendix A, Table 2. [172.203(c)(2)]

. Shipper's certification, unless shipper transports (This is to certify that the above-named materials are properly classified, described, packaged, marked and labeled,
and are in proper condition for transportation according to the applicable regulations of the Department of Transportation). [172.204]

8. Emergency response telephone number. [172.201(4)(d)]
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SELECTED_RADIONUCLIDES
(49 CFR 173.435and 173.436)

Radio- A; Quantities A, Quantities Exempt Exempt Specific Reportable
Nuclide (Special Form) (Normal Form) Concentation Activity Activity Quantities
TBq Ci TBqg Ci Bg/gm Ci/gm TBg Ci TBg/gm Ci/gm TBq Ci
*Am 10 270 0.001 0.027 1 2.7E-11 1.0E5 2.7E-7 0.13 3.4 0.00037 0.01
'$Ba 3 81 3 81 100 2.7E-9 1.0E6 2.7E-5 9.4 260 0.37 10
¢ 40 1100 3 81 1.0E4 2.7E-7 1.0E7 2.7E-4 0.16 4.5 0.37 10
*'Co 10 270 10 270 100 2.7E-9 1.0E6 2.7E-5 310 8400 3.7 100
“Co 0.4 11 0.4 11 10 2.7E-10 1.0E5 2.7E-6 42 1100 0.37 10
s 2 54 0.6 16 10 2.7E-10 1.0E4 2.7E-7 3.2 87 0.037 1
°*H 40 1100 40 1100 1.0E6 2.7E-5 1.0E9 2.7E-2 360 9700 3.7 100
12 20 540 3 81 1000 2.7E-8 1.0E6 2.7E-5 640 17000 0.00037 0.01
2 Unlimited | Unlimited | Unlimited | Unlimited | 100 2769 | 10B5 | 27B6 | 65E6 1.8E-4 909003 1 0,001
B 3 81 0.7 19 100 2.7E-9 1.0E6 2.7E-5 4600 1.2E5 0.00037 0.01
21 1 27 0.6 16 10 2.7E-10 1.0E4 2.7E-7 340 9200 0.37 10
SKr 10 270 10 270 1.0E5 2.7E-6 1.0E4 2.7E-7 15 390 37 1000
“Ni 40 1100 30 810 1.0E5 2.7E-6 1.0E8 2.7E-3 2.1 57 3.7 100
2p 0.5 14 0.5 14 1000 2.7E-8 1.0E5 2.7E-6 11000 2.9E5 0.0037 0.1
1% 40 1100 0.02 0.54 10 2.7E-10 1.0E4 2.7E-7 170 4500 0.00037 0.01
%Py 10 270 0.001 .027 1 2.7E-11 1.0E4 2.7E-7 0.0023 0.062 0.00037 0.01
5Ra 0.2 54 0.003 0.081 10 2.7E-10 1.0E4 2.7E-7 0.037 1 0.0037 0.1
'"Re Unlimited Unlimited Unlimited Unlimited 1.0E6 2.7E-5 1.0E9 2.7E-2 1.4E-9 3.8E-8 37 1000
*Sr 0.3 8.1 0.3 8.1 100 2.7E-9 1.0E4 2.7E-7 5.1 140 0.0037 0.1
PmTe 10 270 4 110 100 2.7E-9 1.0E7 2.7E-4 1.9E5 5.3E6 3.7 100
PTc 40 1100 0.9 240 10000 2.7E-7 1.0E7 2.7E-4 0.00063 0.017 0.37 10
Th(nat) Unlimited Unlimited Unlimited Unlimited 1 2.7E-11 1000 2.7E-8 8.1E-9 2.2E-7
U (dep) Unlimited Unlimited Unlimited Unlimited 1 2.7E-11 1000 2.7E-8 See 173.434 See 173.434
KEY DEFINITIONS/POINTS REMOVABLE EXTERNAL PACKAGE
— CONTAMINATION LIMITS
ecial Form Radioactive ither a single solid piece or is contained in a seale 2
Mpaterial (A1) capsule tha{g can be orf))ened only by destroying the (Averaged over 300 cm’)
capsule. The piece or capsule has at least one (49 CFR 173.443)
dimension not less than 5 millimeters (0.2 inch) and
= = —— ;ati;ﬁes Fhe test regllxire}:ﬁe}?t; of 1735469;1 - Bq/cmz j.LCi/Cl’l’lz dpm/cmz
ormal Form Radioactive adioactive material which has not been demonstrate p
Material (Ay) to qualify as “Special Form Radioactive Material” Feta anfi .gamini emlt?ers and 4 10" 220
Prohibited Marking A summary of the prescribed part: If you ship a ow toxicity alpha ‘en‘ntters
49 CFR 172.303 Radioactive White I package, DO NOT place a All other alpha emitting 0.4 10° 22
Radioactive Yellow II/III label on the package or radionuclides )
otherwise mark the package outside the prescribed
requirements for the mode or transportation.
Additionally, if you ship an excepted package DO NOT SWipe Evaluation (ADM-300)Z
place a Radioactive White I or Yellow II/I1I label on the
ackage or otherwise mark the package outside of the
Erescrfigbed requirements listed fl:)r exipted packages. By _ Cpm(net)
Contamination Limits The amount of radioactivity measured on any single (:m2 - sec )
wiping material, divided by the surface area wiped and 0.5x EC X 60——x A(Cm ) x0.10
divided by the efficiency of the wipe procedure (may be min
assumed to be 0.10), may not exceed contamination
i limits : : _ : E, = Probe Efficiency (AP-100 = 0.3 for **°Pu; BP-100 = 0.3 for’’Sr)
Exe.m_pt Concentration/ psed to c‘letermme'whther a given Tadloactlve material A = Area Swipe d (3 00 sz)
Activity is sufficiently radioactive to be subject to DoT HMR

Cpmyery = Background subtracted from gross count
0.5 =27 to 4m conversion

WORKSHEET
1 Bq=1 dps or 60 dpm
Ttem Activity puCi X 0.037 MBg/pCi = MBq 0.10 = swipe efficiency
Item Activity MBq X 10 TBq/MBq = TBq EXAMPLE:
Package Surface mrem/hr X 0.01 mSv/mrem = mSv/hr
Bqg 100 cpm _ 100 ~ 037 Bq
Package Weight 1bs / 2.205 kgm/Ib = kgm 27 sec - - 2
M 0.5x0.3x 60 25 x300em?x0.10 2700 em
min
RADIATION LEVEL LIMITS
(49 CFR 172.403 & 173.441) B d
m dpm
0.37 =1 x 6o S _ 5p SR
Label Category | Transport Index | Radiation Limits cm Bqg cm
4 . <0.005 mSv/hr
White I 0 (< 0.5 mrenvhr)
< 0.5 mSv/hr
Yellow IT <1.0 (< 50 mrem/hr)
<2 mSv/hr
Yellow IIT <10 (< 200 mrem/hr)

* If the measured TI is not greater than 0.05, the value may be

considered to be zero.



