KEY POINTS                        12/13/07 Kris Dahms
1. Definition of RAM is now isotope specific (0.002 uCi/gm is out). Determined by values in 49CFR173.436 et.al. To be RAM for transport both the activity concentration for exempt material and the activity limit for exempt consignment must be met. Example: For Co-60 the exempt conc. limit is 1.0E+01 Bq/gm (2.7E-10 Ci/gm) and the exempt consignment limit is 1.0E+05 Bq (2.7E-06 Ci). If there is more than one isotope, sum of the fractions is used to determine if limits are exceeded. 

Consignment means a package or group of packages or load of RAM offered by a person for transport in the same shipment.

1 Becquerel (Bq) = 1 disintegration/sec or ~ 27.027 pCi

2. Radioactive components, parts, pieces, etc. must be segregated from non-radioactive materials as much as possible. Non-RAM materials can be shipped as a non-hazardous commodity provided there are no other hazardous components associated with the item. (Example: If item contains a hydraulic pump with several gallons of hydraulic fluid, it may be hazardous depending on the flammability of the hydraulic fluid). Fluid would need to be drained and system blown down or, if shipped as is, additional requirements will apply.

3. Use conservatism when estimating activity concentrations. If an entire piece is uniformly activated (as evidenced by a near uniform radiation reading over the entire surface) then the entire mass of the object may be used in the activity calculation. On the other hand, if only a partial volume of an object is activated, then only the mass of that partial volume may be used in the activity calculation. Isotope identification and activity concentration determinations (analysis, calculation, etc.) must be supportable and demonstrable to regulatory authorities should there be any problems or inspections during transport. Hard data beats hand-waving every time.

4. Once isotopes and activities and/or activity concentrations and masses are known, I&SM can make regulatory determinations as to type of shipment and packaging required.

(1) Exempt (i.e., Non-RAM), but may still be hazardous for another reason.

(2) RAM, excepted package – instruments or articles.

(3) RAM, low specific activity (LSA-1)

If LSA-1 (solids) is required an Industrial Package Type 1 (IP-1) must be used (SeaLand). IP-1 must meet the general design requirements prescribed in 49CFR173.410. If any component is LSA-2, a more robust package will be required (IP-2) which also requires that test and certification documentation be maintained by the shipper. Most important: do not package, crate, or otherwise prepare for shipment any RAM component until I&SM has determined the shipment type and required packaging. Anything improperly packaged will need to be unpackaged and redone.
FS-SOP-1050 should be used for package surveys if trucks are involved. To insure package surveys meet DOT requirements, I&SM personnel will be present to offer assistance to HP personnel when surveys are conducted. All surfaces of each package must be thoroughly surveyed for both contamination and radiation.

If any component, piece, part, etc. shows signs of rust, corrosion, or other degradation, smears must be taken to check for contamination. If contamination is found, the item may need to be shipped as a surface contaminated object (SCO) which has additional requirements.

5. The International Maritime Dangerous Goods (IMDG) Code regulates hazardous materials transported by vessel. DOT 49CFR also has requirements for transport by vessel. I&SM will supply hazmat shipping paper to carrier to get consignment to port. At this point shipper’s agent (broker) will convert hazmat shipping paper to dangerous cargo manifest (assuming RAM). It is important that containers be properly loaded and blocked, braced, etc. as these details have a bearing on the manifest certificate (i.e., certification that consignment is properly prepared). A broker is necessary to prepare the manifest, and clear customs.

6. Any highway transport involved that is over weight/oversize will require permits and coordination with law enforcement jurisdictions.

7. Consignment must be screened for export controlled items (exotic materials, electronics, proprietary data, etc. (Mark Sakitt).

8. Export license must be obtained if applicable.

9. Each piece, part, component, etc. that is radioactive for shipping should be numbered so that data associated with it does not get lost or mixed up with other parts.

10. Cargo security must be considered. Containers exist with GPS tracking and electronic tamper indicating devices.

11. DOE authorization must be obtained (lease/loan/donation?).

12. Photograph everything.  

