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SHIPPING AND RECEIVING

RADIOACTIVE MATERIALS

1.0 Scope

This procedure provides guidance for shipping and receiving radioactive material/waste in compliance Federal regulations referenced in 3.1.3, 3.1.7, and 3.1.8 as well as BCLDP-90-1 and TCP-98-01. This procedure does not cover radioactive mixed waste or specific disposal facility acceptance criteria. 

2.0 Purpose

The proper marking, labeling, placarding, shipping, and receiving of radioactive materials is covered by many Federal regulations. The U.S. Department of Transportation (DOT) regulations are provided in Title 49 of the Code of Federal Regulations (49 CFR). The DOT has the authority to levy extensive fines and penalties to enforce regulations. Therefore, it is imperative that this procedure be followed, reviewed, and updated to preclude adverse civil penalties and legal and environmental consequences.

The regulations governing the transportation of radioactive and hazardous materials are extensive, intricate, and difficult to follow. Because of these characteristics, this procedure provides guidance to the shipper. Furthermore, the DOT is constantly changing shipping requirements that apply to the transportation of radioactive material. The users of this procedure must make every effort to ensure that they are using the most current copy of the regulations when applying this guidance.

3.0 References and Definitions, & Developmental Resources
3.1 References

3.1.1 BCLDP-90-1, “BCLDP Low-Level Waste Certification Plan”

3.1.2 DD-98-04, “Waste Characterization, Classification, and Shipping Support Technical Basis Document”

3.1.3 IATA, “Dangerous Goods Regulations”

3.1.4 ICAO, “Technical Instructions For the Safe Transport of Dangerous Goods By Air”

3.1.5 TCP-98-01, “TRU Waste Certification Plan for the BCLDP TRU WCP”


3.1.6 10 CFR Part 20, Section 205

3.1.7 49 CFR Parts 100 through 178

3.1.8 PR-AP-17.1, Operation of the Project Records Management System

3.2 Refer to the BCLDP dictionary for definitions of the following terms.
A1 and A2 values

Bequerel


Curie

Carrier



Certification of Compliance
Continuation Page

Container Certification
Exclusive Use


Hazard Class

High-Level Waste

Highway Route Controlled Quantity

Identification Number

Industrial Packages

Label

Limited Quantity

Low Level Waste



Low Specific Activity Material (LSA)

LSA-I



LSA-II



LSA-III

Marking 


Package


Packaging


Placard



Proper Shipping Name
Radioactive Material

Radioactive Mixed Waste
Reportable Quantity (RQ)
Shipper
Shipping Paper

Special Form


Transport Index
Surface Contaminated Object

SCO-I


SCO-II

SCO-III


Transuranic Waste

Type A Packages

Type B Package
3.3 Developmental Resources
None 
4.0 General
None

5.0 Procedure 
A Transportation Specialist is someone that is trained in 49 CFR Department of Transportation regulations as well as all BCLDP transportation procedures.  The steps in this procedure are to be completed by a Transportation Specialist unless otherwise specified.


5.1 
5.1.1 
5.1.2 
5.1.3 
5.1.4 
5.2 
5.2.1 
5.2.2 
5.2.3 
5.2.4 
5.2.5 
5.2.6 
5.2.7 
5.3 

5.3.1 
5.3.2 
5.3.3 
5.3.4 
5.3.5 
5.3.6 
5.3.7 
5.3.8 
5.3.9 
5.3.10 
5.4 
5.4.1 
5.4.2 
5.4.3 
5.4.4 
5.4.5 
5.4.6 
5.4.7 
5.4.8 
5.4.9 
5.4.10 
5.4.11 
5.4.12 
5.4.13 
5.5 

5.5.1 
5.5.2 
5.5.3 
5.5.4 

This procedure specifically addresses the mechanics of shipping and receiving radioactive material (i.e., material in excess of 70 Bq (0.002 microcuries) per gram). The DOT has established categories for shipping radioactive material. Typically, BCLDP materials can be classified under one of the following four shipping names:

· Radioactive material excepted package—limited quantity of material (49 CFR 173.403 and 173.421)

· Radioactive material, Low Specific Activity, n.o.s. (49 CFR 173.403 and 173.427)

· Radioactive material, Surface Contaminated Object (49 CFR 173.403 and 173.427)

· Radioactive Material, n.o.s. (49 CFR 173.403, 173.410 and 173.412)


If the material does not meet one of these shipping names refer to 49 CFR 173 Subpart I,  Radioactive Materials.

5.6 Shipping Packages of Radioactive Materials

The first step in shipping radioactive material is to determine which radionuclides are present and to quantify their activities. Past characterization data or analytical laboratory results may be used. In addition, for West Jefferson, DD-98-04 can be used to determine the curie content of radioactive material. Once the isotopes and quantities are determined, proceed as illustrated on the Radioactive Material Flow Chart (Exhibit 1) to determine which of the following shipping requirements are to be used.

5.6.1 General Packaging Requirements 

All radioactive material, regardless of classification (i.e., limited quantity, SCO, LSA, or Type A Radioactive Material) shall be packaged to prevent leakage or spillage during transportation. The following package parameters shall be adhered to when preparing radioactive materials for transportation: 

NOTE:
If the package is going by air, ensure that the packaging requirements meet or exceed the IATA/ICAO Technical Instructions for the Safe Transport of Dangerous Goods by Air.

5.6.1.1 The container (or inner package) shall be secure and marked or identified as appropriate.

5.6.1.2 The lid or closure for the inner packaging shall be secured so that it will not loosen during transportation. Generally, tape can be used for this purpose.

5.6.1.3 Inner packing, such as absorbent material, shall be used to secure (stabilize) the inner containers to prevent inner containers from shifting to any side of the outside package.

5.6.1.4 For Type A liquids and sludges, twice the volume of absorbent or inner packing volume shall be provided (See 49 CFR 173.412(n)). 
5.6.1.5 Strong tight packages shall be constructed to ensure that no radioactive material will be released from the package during conditions normally incident to transportation.

5.6.1.6 No material, limited quantity, or otherwise shall be shipped as special form without a special form certificate unless exempted by DOT.

5.6.1.7 Type A packages shall utilize the closures provided by the manufacturer and meet the requirements of an approved certificate or the WHC-EP-0558 Test and Evaluation Document for Specification 7A Type A Packaging.

5.6.1.8 Security seals shall be applied to Type A packages in accordance with 49 CFR 173.412(b).

5.6.1.9 Refer to 49 CFR 173.435 for A2 values and isotope classification limits.

5.6.1.10 The Radiological Technical Support Manager must have a copy of the receiver’s current radioactive material license to determine whether or not they are legal to receive radioactive material.
NOTE:
As a matter of good practice, a phone call to notify the organization receiving the radioactive material is appropriate or an advance copy of the shipping papers may avoid future miscommunications.

5.6.1.11 Issue the carrier emergency response information per 49 CFR Subpart G.  This information should accompany the appropriate shipping papers.

5.6.2 Limited Quantity Package Requirements

5.6.2.1 Limited quantity radioactive material (excepted quantity) has minimal requirements for proper shipping. Limited quantity is excepted from specification packaging, shipping papers and certification, marking and labeling as stated in 49 CFR 173.421. Refer to 49 CFR 173.421 and 173.422 for specific marking requirements. Refer to 49 CFR 173.422 for radioactive/hazardous material.

5.6.2.2 Check the Table of Activity Limits for Excepted Quantities and Articles in 49 CFR 173.425 to ensure that the package limits are not exceeded.

5.6.2.3 Package—Radioactive materials are packaged in strong tight packages that will not leak any of the radioactive materials during conditions normally incident to transportation. The outer package may also include an inner package. 

5.6.2.4 Marking—The outside of the inner packaging, or if there is no inner packaging, the outside of the packaging itself bears the marking “Radioactive”.  Refer to WA-OP-030 for BCLDP marking requirements.
5.6.2.5 Label—No labels are required for limited quantity shipments. However, the notice provided in the “Limited Quantity Notification” (Exhibit 2) must be included in or on the package or the notice must accompany the shipping papers.  Refer to WA-OP-030 for BCLDP labeling requirements. 
5.6.2.6 Ensure that dose rates are less than or equal to 0.005 mSv per hour (0.5 mrem) at the surface. Obtain (from Health Physics) the documented measurements on the Counting Room Analysis form (DDO‑134) and Health Physics Survey Report (DDO‑138) and file a copy with the shipment documentation.

NOTE:
Surveys and smears shall be performed prior to shipment.

5.6.2.7 Ensure that contamination limits are in accordance with 49 CFR 173.443. Obtain (from Health Physics) the documented measurements on the Counting Room Analysis form (DDO‑134) and Health Physics Survey Report (DDO-138) and file a copy with the shipment documentation. 

NOTE:
Package release smears shall be performed prior to shipment.

5.6.2.8 If the material is liquid, include an inner container and absorbent.

5.6.2.9 For samples only, retain a copy of the Laboratory Request forms (DDO-027) and carrier’s documentation.

5.6.3 Low Specific activity (LSA) and Surface Contaminated Object (SCO) Package Requirements

5.6.3.1 Because LSA and SCO shipments can contain more radioactivity than limited quantity shipments, greater controls and packaging requirements are imposed. LSA and SCO shipments must be packaged as follows:

a. In an industrial packaging as designated by 49CFR 173.411. Industrial packagings are designated as one of three types (IP-1, IP-2, and IP-3). Packagings are designated by 49CFR 173.427 table 8 and are subject to the limitations therein.

b. A DOT 7A Type A packaging. Approval documentation for Type A containers must be retained on file for one year.

c. In an excepted package that prevents leakage of the radioactive content under normal conditions of transport provided that the following requirements are met. The shipment must be exclusive use and the quantity of radioactive material may not exceed the A2 Quantity in accordance with 49 CFR 173.410. 

5.6.3.2 Check the Table of A2 values (49 CFR 173.435) and the requirements of 49 CFR 173.403 to ensure that LSA limits for the packages have not been exceeded.

NOTE:
For multiple isotopes, use the sum of fraction rule (see 49 CFR 173.433 for example).

5.6.3.3 Shipping papers—Refer to 49 CFR 172, Subpart C, the shipping paper (Exhibit 4 or equivalent), and the following: 

· Markings—Refer to 49 CFR 172.300 and 172.310 (exceptions 173.421, 422, 424).

· Labeling—Refer to 49 CFR 172.400 for labeling requirements.

· Placarding—Refer to 49 CFR 172.500 for placarding requirements.

5.6.3.4 Placarding—Four radioactive material hazard class 7 placards (one on each side of the motor vehicle) are required on trucks hauling SCO or LSA quantity, “Exclusive Use” shipments or when one or more packages bearing a Yellow III label are on conveyances.

NOTE:
The required placarding on the front of a motor vehicle may be on the front of a truck/tractor instead of (or in addition to) the placarding on the front of the cargo body to which a truck/tractor is attached.

5.6.3.5 Markings and Labels—Labels shall appear on two opposite sides of the container. The labels (when required) must identify the isotope(s), total activity, and transport index in legible writing in the space provided. Markings may include the proper shipping name and identification number, technical names (if applicable), consignee’s or consignor’s name and address, gross weight if over 110 pounds, “Type A” and “Type B” if the package conforms to either specification and orientation arrows for packages containing liquids.

5.6.3.6 Ensure dose rates and contamination levels required by 49 CFR 173.441 and 173.443 have been documented. These measurements must be documented and copies retained and filed by the Project Manager Low Level Waste Operations or designee.
5.6.3.7 If the LSA/SCO material is being shipped in an Excepted Package, the shipment must be Exclusive Use and Exclusive Use Instructions (Exhibit 3) must accompany the shipping papers.  
5.6.3.8 Request the written receipt of material from receiver (facsimile or mail). This shall be kept in the appropriate shipment file.

5.6.4 Type A Radioactive Material Package Requirements

5.6.4.1 Radioactive Material that does not meet the requirements of excepted quantities, Surface Contaminated Object, or Low Specific Activity, but is less than Type B or HRCQ quantities, shall be packaged and shipped without exceptions for marking, labeling, and packaging. The following procedure must be followed when making a “Radioactive Material”, n.o.s., Type A Shipment.

5.6.4.2 Use a DOT 7A Type A container with approved documentation on file.

5.6.4.3 Examine the table of A2 values in 49 CFR 173.435 to ensure that quantities are not exceeded in the package.

5.6.4.4 Markings—Refer to 49 CFR 172.300, 172.310, and the DOT 7A Type A Certificates for marking requirements. Mark the gross weight on the exterior of the package if greater than 110 pounds.

5.6.4.5 Labels—Refer to 49 CFR 172.400 and 172.403 for labeling requirements. Labels must be placed on two opposite sides of the package.

NOTE:
Shipments by air must also be labeled in accordance with IATA/ICAO Transportation of Dangerous Goods by Air.

5.6.4.6 Placarding—Refer to 49 CFR 172.500 for placarding requirements.

5.6.4.7 Complete shipping paper; also, review Section 5.3 of this procedure.

5.6.4.8 Ensure dose rates and contamination levels meet the requirements of 49 CFR 173.441 and 173.443 and have been documented. These measurements must be documented on the Counting Room Analysis form (DDO-134) and Health Physics Survey Report (DDO-138) and copies must be filed with the shipping documentation.

NOTE:
Surveys and Smears shall be performed prior to shipment.

5.6.4.9 Request written receipt of material from receiver (facsimile or mail).

5.6.5 Type B Radioactive Material Package Requirements

Note:  
BCLDP may only make Type B shipments if the Type B packaging is specifically listed in 49 CFR 173.416.  This procedure does not cover shipments of TRU waste.  TRU waste shipments will have a separate transportation plan.
5.6.5.1 Type B radioactive material must be prepared, packaged and shipped according to the current Certificate of Compliance. A package may also meet Type B specifications if accompanied by a DOT letter of approval for Type B specifications and a DOT approved packaging procedure for that package.

5.6.5.2 The selected package must meet the requirements for the material being transported.

5.6.5.3 Examine the table of A2 values in 49 CFR 173.435 to ensure that quantities do not exceed 3,000 A2 or 1,000 TBq (27,000 Ci) in the package. For special form, use the A1 values. 

NOTE:
Quantities exceeding 3,000 A2 (A1 for special form) or 1000 TBq (27,000 Ci), the regulations for HRCQ apply.

5.6.5.4 Markings—Refer to 49 CFR 172.300 for marking requirements. Mark the gross weight on the exterior of the package if greater than 110 pounds.

5.6.5.5 Labels—Refer to 49 CFR 172.400 for labeling requirements. Labels must be placed on two opposite sides of the package. Follow requirements for fissile class material.

5.6.5.6 Placarding—Refer to 49 CFR 172.500 for placarding requirements.

5.6.5.7 Complete shipping paper; also, review Section 5.3 of this procedure.

5.6.5.8 Ensure dose rates and contamination levels meet the requirements of 49 CFR 173.441 and 173.443 and have been documented. These measurements must be documented on the Counting Room Analysis form (DDO-134) and Health Physics Survey Report (DDO-138) and copies must be filed with the shipping documentation.

NOTE:
Smears shall be performed prior to shipment.

5.6.6 Empty Radioactive Materials Package Requirements

5.6.6.1 Empty radioactive materials packages must be prepared for shipment in accordance with 49 CFR 173.428.

5.6.6.2 Empty radioactive materials packages do not require shipping papers, marking, and placarding.

5.6.6.3 Empty radioactive materials packages must display “empty” labels and contain the certification notification as prescribed in 49 CFR 173.422: “This package conforms to the conditions and limitations specified in 49 CFR 173.428 for radioactive material, excepted package empty packagings UN2910.”

5.7 Mixture of Radionuclides

Mixtures of radionuclides must be shipped in accordance with 49 CFR 173.433. Specifically, paragraph (d)(1) of this part states that the sum of the fractions of the radionuclides cannot exceed unity. 

5.8 Shipping Papers 

The shipping paper must be filled out neatly and completely in accordance with 49 CFR 172.200. An example of a typical shipping paper is provided in Exhibit 5. To complete the shipping paper, follow these instructions:

5.8.1 Shipment Number—Enter the appropriate Battelle shipment number.

5.8.2 At—the location from which the shipment is sent. 

5.8.3 Date—the date the package is offered for transportation.

5.8.4 From—U.S. Department of Energy, Battelle Columbus Laboratory.

5.8.5 Consignee and Destination—The place to which the shipment is going including the name of a responsible party or contact.

5.8.6 Name of Carrier—Fill in the carrier’s name.

5.8.7 Car or Vehicle Initials and Number—Enter truck and trailer identification number.

5.8.8 Emergency Phone—The shipper must provide a 24-hour telephone number of a person who can answer questions pertaining to the shipment.

5.8.9 Number of Packages—for example; 2 boxes, 3 drums

5.8.10 HM—mark this column with an “X” for any hazardous material. For each shipment, check 49 CFR 172.101, Appendix Table 2 to verify Reportable Quantity (RQ) of each radionuclide. The column may be marked RQ if a reportable quantity exists in one package.

5.8.11 Proper Shipping Name - the proper shipping name must be obtained from 49 CFR 172.101 Column 2. Proper shipping names are limited to those shown in Roman type (not italics).

5.8.12 Hazard Class or Division—refer to 49 CFR 172.101, Column 3.

5.8.13 Identification Number—refer to 49 CFR 172.101, Column 4.

5.8.14 Packing Group—Applicable for radioactive mixed waste. Refer to Column 5 of the Hazardous Material Table (49 CFR 172.101).

5.8.15 Radionuclide—list the name of each radionuclide in the radioactive material that is listed in 49 CFR 173.435 of this sub chapter. Abbreviations, e.g., “99Mo” are authorized.

5.8.16 Description—A description of the physical and chemical form of the material, if the material is not in special form (generic chemical description is acceptable for chemical form).

5.8.17 Activity—The activity contained in each package of the shipment in terms of Becquerel, Terabecquerel, or Megabecquerel. Abbreviations are authorized (i.e., Bq, TBq, or MBq). For the shipment of a package containing a highway route controlled quantity of radioactive materials (see 49 CFR 173.403(l)), the words “highway route controlled quantity” must be entered in association with the basic description.

5.8.18 Label—Describe the label; White-I, Yellow-II, or Yellow-III applied, and state the transport index assigned for each package. No transport index is required for a White-I label and no labels are required for excepted packages, surface contaminated object, or low specific activity exclusive use shipments.

5.8.19 Fissile Material—For a shipment of fissile radioactive materials; list appropriate information. See 49 CFR 172.203(d)(7).

5.8.20 Emergency Response—State the required emergency response guide number and attach it to the shipping papers.

5.8.21 Weight—Net or gross weight of the shipment and volume.

5.8.22 Placards—State placards offered to carriers when applicable.

5.8.23 Shipper’s Signature—the Project Manager Low Level Waste Operations or designee shall inspect the package and assist with completion of the shipping paper. The Project Manager/Task Leader Low Level Waste Operations or designee shall then sign the shipping paper. The Project Manager/Task Leader Low Level Waste Operations or designee on the shipping paper verifies and certifies that the shipment complies with 49 CFR and other applicable Federal and State regulations.  A second qualified shipper must review the shipment paperwork and initial above the shipper’s signature thus confirming that the paperwork is completed properly. 
5.8.24  “Page __ of __ pages”—Sequential numbering of the shipping papers.

5.8.25 Complete the carriers required shipping documents. The following may or may not apply:

(1)
Straight Bill of Lading

(2)
Attachment sheet list of isotopes per package

(3)
Attachment sheet list of gross weights per package

(4)
Exclusive use instructions

(5)
Emergency Response Guide

(6)
Excepted quantity statement

5.9 Radioactive Waste Manifest

As of March 1, 1998, shippers of all low-level radioactive waste intended for ultimate disposal at a licensed low level radioactive disposal waste land disposal facility must prepare a manifest. The information needed to complete the applicable forms can be found in 10 CFR 20 Appendix G.  

Note:  This manifest may used as the shipping papers. 

5.10 Receiving Sealands or Empty Radioactive Materials Packaging

5.10.1 Prior to off-loading packages or allowing trucks to entered the West Jefferson gated area, ensure that Health Physics monitors the package for contamination in accordance with 49 CFR 173.443 and radiation levels in accordance with 49 CFR 173.441 per Procedure HP‑OP-014. Obtain a copy of the documents stating the measurements on the Counting Room Analysis form (DDO-134) and Health Physics Survey Report (DDO-138) and file appropriately.

5.10.2 If the package is damaged, shows signs of leaking, or does not comply with 49 CFR requirements, notify the Project Manager, Low Level Waste Operations.
6.0 Records

6.1 The following records shall be maintained for shipments of radioactive material:

· Shipping papers

· Carrier’s documentation

· Shipper’s survey form

6.2 For radioactive material received, the following records will be maintained:
· Shipping paper

· Carrier’s documentation

· Analytical results (if available)

· Incoming survey data (Section 6 of this procedure)

6.3 Shipment Packages
Complete and duplicated shipping packages (both shipping and receiving) including shipping papers, survey, analytical results, and other supporting documentation, as determined necessary by the Project Manager, Low Level Waste Operations, shall be transmitted to Project Records in accordance with PR-AP-17.1.
7.0 Exhibits
7.1 Forms
Non Applicable

7.2 Exhibits

· Exhibit 1, Radioactive Material Flow Chart for BCLDP Transportation

· Exhibit 2, Limited Quantity Notification

· Exhibit 3, Instructions to Carrier for Maintenance of Exclusive Use

· Exhibit 4, Shipping Paper
7.3 Attachments
Non Applicable
7.4 
· 
· 
· 
7.5 
· 
· 
· 
· 
EXHIBIT 1

Radioactive Material Flow Chart for BCLDP Transportation

EXHIBIT 2

Limited Quantity Notification

LIMITED QUANTITY NOTICE

This package conforms to the conditions and limitations specified in 49 CFR 173.421 for radioactive material, excepted package-limited quantity of material, UN2910.


EXHIBIT 3
Instructions to Carrier for Maintenance of Exclusive Use
EXHIBIT 4

Typical Straight Bill of Lading
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