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Purpose

This procedure provides guidance for the reviews, acceptance, packaging, marking and labeling, pre-shipment inspection, and shipment preparation of labpacked liquid low-level and mixed waste drums.

Applicability
This procedure will be used by trained waste handling personnel as a guide in reviewing, preparing and packaging labpacked Low-Level and Mixed waste in drums.  (Note:  The term "labpack" used herein should not be mistaken with DOT "labpack" described in 49 CFR 173.12). 

Definitions/Acronyms
CFR
Code of Federal Regulations

DOT
Department of Transportation

LLW
Low-Level Waste

MW
Mixed Waste

HMTO
Hazardous Materials Transportation Officer

WMH
Waste Management Hanford

RCT
Radiological Control Technologist

RWP
Radiological Work Permit

RW&MS
Radioactive Waste & Materials Services group

WSRd
Waste Specification Record

WIS
Waste Inventory Sheet

WMS
Waste Management Services

PIN
Package Identification Number

RSR
Radioactive Shipment Record

TSDF
Treatment Storage Disposal Facility

TOC
Total Organic Carbon

LSA
Low Specific Activity

Organic Carbonaceous – Wastes containing greater than 10% organic composition.

Combustible – Liquids having a flashpoint between 38 and 60 degrees Celsius.

Flammable – Liquids having a flashpoint less than 38 degrees Celsius.

Chemical Compatibility – The determination if two or more chemical compounds, mixtures or products will not react with one another in a manner that poses a hazard to human health or the environment.

Container Compatibility – The determination that a container will not be damaged or degraded by the waste it contains under the anticipated storage conditions and length of storage.

Chemical Stability – The determination that a chemical compound, mixture, or product will not explode, react violently, or react to produce toxic gasses, vapors, or fumes under the anticipated storage conditions and length of storage.

Operations Staff – Operations staff are those who are directly involved in the actual reviewing, packaging, and documentation preparation in association with waste shipments. Operations staff does not include those whose role is an HMTO, clerical support, or other administrative only support. 

Responsible Staff (This section includes a description of the staff responsibilities.)

Compatibility Reviewer – Individuals performing compatibility reviews shall have a combination of education, training, and experience in chemical properties, segregation of hazardous chemicals, and use of hazardous material references to perform these reviews. The reviewer is responsible for having access to and selecting appropriate references to perform the review. And they shall obtain additional assistance where necessary to properly perform the review.  The reviewer is responsible for documenting the compatibility review on the pre-shipment inspection checklist. And they are to provide guidance on which containers are acceptable to be packaged together. The compatibility reviewer should not perform the review on packaging slips that they draft.

Peer Reviews – Operations staff who conduct segregation reviews or pre-shipment inspections shall have knowledge and experience in the requirements for handling and shipping waste under the systems currently established by the RW&MS group. Staff should only perform peer reviews for the types of waste they are familiar with. (For example, someone who has only shipped LLW should not perform reviews for MW.) Staff cannot review data packages that they play a major role in assembling. It is recommended, but not required, that staff request another RW&MS staff member to perform pre-shipment inspections with the HMTO.

HMTO – The HMTO should provide support based on the requirements outlined in this and other associated procedures or guidance documents, as well as based on their knowledge of the requirements of 49 CFR. 

Personnel Protective Equipment
Safety glasses and appropriate gloves are required at a minimum.  Other protective clothing requirements may be specified in the applicable RWP.

Emergency Response
In the event of emergency, personnel should follow the applicable Building Emergency Procedures and/or Contingency Plan.  In the event of fire, injury, or accident call 375-2400.  

In the event of loss or reduction of airflow into a hood, close the sash, exit lab with proper survey, and immediately notify an RCT. 

In the event of a radiological emergency refer to the SBMS subject area: Conducting Radiological Work (RCP 3.4.01), section 9, Handling Abnormal or Emergency Conditions.

In the event of a hazardous material spill, refer to the “Spill Response” Subject Area on the SBMS for guidance on how to respond to a spill.

Associated Procedures/Documents

HNF-SD-TP-SEP-067, Safety Evaluation for Packaging (Onsite) Concrete-Lined Waste Packaging.
HNF-EP-0063, Hanford Site Solid Waste Acceptance Program.
RWO-006, Radioactive Waste Data, Records, and Process Flow

55 Gallon Sample Containment Package WCS-55-20/1L – Technical Support Document Type A StudyWCS-34A-1994

Prerequisites

Follow all applicable safe operating procedures (SOPs), RWPs, and associated procedures while performing this procedure.  

Procedure Use Category

Reference use procedures may be performed from memory, but they are to be available at the work location to be referred to periodically as needed during performance to confirm that all required steps have been completed.

Procedure
1.0 Draft Packing Slips

Note: Prior to submitting the draft packing slip for review, items that have been in storage for more than 1 year shall be subject to verification under procedure PNL-RWO-002 to confirm that characteristics have not changed.

1.1 Prepare a list of items to be packaged into the drum.

1.2 Obtain a PIN from the appropriate logbook to assign to the container.

1.3 Prepare a packing slip on Isobase to submit for pre-packaging segregation and compatibility reviews.

1.4 Submit the draft packing slip, along with a listing of the isotopic content of each individual container, and the WSRd number desired to use, to a member of the operations staff for segregation and compatibility review.

2.0 Segregation Review

2.1 Check that the items on the draft packing slip may all be packaged under the selected WSRd and Waste Stream Profile.

2.1.1 Ensure that the waste codes assigned to the package are listed on the WSRd.

2.1.2 Ensure that the waste to be packaged has the same treatment path defined in the WSRd.

2.1.3 Ensure that the waste to be packaged meets other requirements specified in the WSRd and Profile.

For example, check:

· The pH (Low pH vs High pH)

· Flashpoint (Combustible vs flammable)

· Debris vs non-debris

· Organic carbonaceous vs inorganic

· Less than 1% TOC vs greater than 1% TOC

2.2 If the review identifies items that cannot be packaged together per the WSRd, mark them out so that they are not placed in the drum when it is packaged.

2.3 Initial and date the Pre-shipment Inspection Checklist, Segregation Review block when the review has been completed.  (See Attachment 1.)

2.4 Using the isotopic listing for the drum to be packaged, determine the appropriate shipping category (e.g. Limited Quantity, LSA, or Type A) for each individual container. 

Note: Type A quantities of liquid may be shipped if packaged as outlined in the Safety Evaluation for Packaging, HNF-SD-TP-SEP-067 or 55 Gallon Sample Containment Package, WCS-55-20/1L.

2.5 Using the isotopic listing for the drum to be packaged, determine the overall shipping category for the drum. 

2.6 If the reviewer desires an additional check of calculations performed while performing steps 2.4 or 2.5, submit the isotopic listing to the HMTO for review.

2.7 If steps 2.4 or 2.5 identify items that cannot be packaged together mark them out so that they are not placed in the drum when it is packaged.

3.0 Compatibility Review

Note:  If it is determined to perform initial packaging with a WMH verifier present, it is a good practice to provide the WMH POC a copy of the draft packing slip so they may perform their designation and compatibility review. A copy of their e-mail response should be attached to the Pre-shipment Checklist when completed.

Note:  Steps 3.1 through 3.6 may be omitted if no other RW&MS staff is available to perform the review and WMH provides documentation of their review prior to packaging.

3.1 Conduct the compatibility review using reference guides such as:

· The TOMES database (available through the Hanford Technical Library)

· Material Safety Data Sheets

· Chemical and laboratory supply catalogs

· Manufacturer’s compatibility and resistance tables

· The Merck Index
· 49 CFR Segregation Table for Hazardous Materials

· 40 CFR 264, Appendix V

3.2 Using available reference guides, evaluate the chemical stability of the waste assuming it will be in storage for 20 years without temperature controls. Consider the following factors:

· Stability of each waste constituent between the temperatures of –40 F and 160 F.

· Tendency of each waste constituent to degrade or react over time and become unstable (e.g. form peroxides).

· The concentration of each constituent.

· The physical state of the waste.

· Interactions among waste constituents (e.g. formation of incompatible mixtures).

3.3 Using available reference guides, evaluate if the waste in two or more inner containers is compatible with one another. Consider the following factors:

· The physical state of the waste.

· The concentration of the constituents of the waste.

· Any reactions that may have already occurred in a given container (e.g. neutralization).

· Any reactions that may occur in storage over a 20-year period without temperature controls.

3.4 Using available references and previously supplied guidance, evaluate whether the container will be compatible with the waste it holds without causing corrosion, degradation, or reaction while being stored for a 20-year period without temperature controls. (See Attachment 2 for previously supplied guidance.)

3.5 If the review identifies items that cannot be packaged together, mark them out so that they are not placed in the drum when it is packaged.

3.6 Initial and date the Pre-shipment Inspection Checklist when the review has been completed.  (See Attachment 1.)

4.0 Container Acceptability

4.1 Verify that the appropriate container is being used based on the shipping category determined in step 2.5.

4.2 Ensure the integrity of drum by checking for substantial rust, dents, cracks, holes, and a DOT stamp. (DOT UN1A2 galvanized drum.) 

4.3 Verify that the lid, gasket and closing mechanism fit properly, and the locking ring and locking nut are in good shape.

4.4 Mark the appropriate box on the Pre-shipment Checklist or sign and date the WIS to document the acceptability of the container.

4.5 If the container is unacceptable, don't use the drum.  Tag or mark the drum in a manner that indicates it is rejected and select an acceptable drum.

5.0 Inner Container Preparation

Note: Liquids shall be packaged in chemically compatible glass containers (4 liter, maximum), or plastic or metal containers (20 liter, maximum).

Note: No more than 15 gallons (60 liters) of liquid is allowed per 55-gallon drum for on-site shipments.

5.1 Verify that each container is marked with PNNL’s TSDF label that indicates a unique identification number and the internal contents. And ensure that the label will remain adhered during normal handling.

5.2 Verify that there is enough headspace left in the containers to prevent breakage because of expansion in temperatures between 160 F and –40 F.

5.3 Verify that the lids for plastic and glass containers are lined with Teflon.

5.4 Verify that the lids are taped closed.

6.0 Packaging

Note: All labpacks stored at CWC require the use of 55-gallon galvanized drums with 90-mil liners or drums with an approved coating/liner combination specified in Appendix D of HNF-EP-0063. The 90-mil liner is not required for non-Hanford TSDF shipments, however secondary poly containment and the use of approved DOT drums is required.

Note: Type A liquids shall be packaged per the guidelines in HNF-SD-SEP-067 or WCS-55-20/1L. Though not specified, if WCS-55-20/1L is used, a 90-mil liner is also required for additional containment.

6.1 Place 90-mil (or greater) high-density polyethylene rigid liner inside drum.  Document on WIS.

6.2 Mark the drum and lid with the PIN. Put this number on the WIS.

6.3 Place a 2-inch layer of universal polypropylene absorbent (or other approved absorbent) in the bottom of the drum. (Refer to Appendix E of HNF-EP-0063 for other approved absorbent materials.)

6.4 Place the containers in the drum, surrounding them on all sides with absorbent.

6.5 Mark each item off the draft packing slip as it is added to the drum.

6.6 Ensure that enough absorbent is present to absorb twice the amount of liquid in the drum. (Void space is permitted.)

6.7 Ensure that any shielding is secured to prevent shifting during handling and transport. Document any shielding used on the draft packing slip.

6.8 Secure the liner lid in place.

6.9 Secure the drum closure with a gasketed drum lid, locking ring, and locking ring nut, by tightening the bolt, tapping the ring during tightening, then tightening the locking nut against the lug without threads; typically leave a ¼” gap between the ends of the ring.

Radiological Control Hold Point: RCT perform a radiological survey of the drum to obtain the dose rate and a removable contamination survey of the outer surface of the drum. Apply a radioactive materials tag indicating the dose rate and contamination levels.

6.10 Verify that the dose rate does not exceed 100 mR/hr (1 mSv/hr) at 30 cm and 200 mR/hr (2 mSv/hr) at any point on the surface. 

6.11 If the dose rate exceeds the levels in 6.10, repackage using appropriate shielding.

6.12 Verify that the surface contamination levels do not exceed 20 dpm/100 cm2 alpha, and 1000 dpm/100 cm2 beta-gamma.

6.13 If surface contamination levels exceed 6.12, perform decontamination to those levels, or overpack into an 85-gallon galvanized drum.

6.14 Obtain the gross weight of the drum. Mark this on the draft packing slip.

6.15 Place the drum in its appropriate storage location.

7.0 Labeling and Marking

Note: All markings must be 1 inch or larger and be of such quality to remain intact and legible for 20 years.

Note: Labels and markings shall be positioned so that all required information is visible on the same side of the container as the barcode, if present.

Note: An approved label marked with the words “Hazardous Waste,” and with applicable constituents and hazards indicated may be applied to MW containers immediately following packaging until other labels or markings can be made and applied.

7.1 Place the PIN, point of origin, and gross weight in kilograms on the lid and side of the drum.

7.2 Place two “This End Up” markings 180 degrees apart on the top tier of the drum.

7.3 Apply appropriate DOT markings and labels depending on the hazards, proper shipping name and dose rate associated with the drum.

7.4 Complete and apply an EPA Hazardous Waste Label which identifies the waste codes and the DOT proper shipping name as applicable.

7.4.1 Mark the Barcode number and PIN on the top of the EPA Hazardous Waste Label.

7.5 Apply major risk labels (as applicable). These may consist of DOT hazard class labels and/or other markings as prescribed in Table C-2, Selection of Major Risk Labeling, in HNF-EP-0063.

7.6 If the drum contains LLW mark it as specified in 7.1, 7.2, and 7.3, and apply a Non-Regulated Waste Label.

7.7 If the waste is regulated for PCBs under 40 CFR 761 apply the appropriate PCB label marked with the out of service date.

8.0 Shipment Preparation

8.1 After the required receiving TSD documentation reviews are completed (previously submitted in accordance with RWO-006), the TSD will notify the responsible RW&MS staff member and they will establish a shipping date.

8.2 Schedule a truck and RCT for that date.

Note: The HMTO should already have a copy of the Container Data Sheet Radionuclide Information and an isotopic listing or NDA report from the review performed prior to Portfolio submittal (per RWO-006). If this wasn’t provided earlier, provide that documentation at this time.

8.3 Notify the HMTO of the shipment date and which drums will be shipped. Notification should occur at least 5 working days prior to shipment.

8.4 Prepare the Uniform Hazardous Waste Manifest (UHWM) for MW drums.

Note: The Operations staff member performing the pre-shipment inspection and the HMTO shall complete one Radioactive Waste Pre-shipment Inspection form for each drum being shipped already initiated in 2.1. (See Attachment 1.) Signatures of both reviewers are required.

8.5 Perform or schedule a pre-shipment inspection to be performed by an operations staff member who is qualified to perform peer reviews.

8.6 Schedule a pre-shipment inspection to be performed by the HMTO and request an RSR be completed. (The HMTO and shipper’s signature is required on the RSR at the time of the shipment.)

8.7 The HMTO shall sign and date in block K of the UHWM that he has performed the pre-shipment inspection.

8.8 Resolve any comments noted during the pre-shipment inspection prior to shipment. Initial and date by the comment and state how it was resolved.

8.9 Make a photocopy of the Rad Waste Shipment Portfolio Traveler Report from WMH to maintain in the RW&MS records. Provide the originals to the driver.

8.10 After the shipping documentation (e.g. manifest, RSR, exclusive use form) is signed by the shipper, HMTO, RCT, and driver, as applicable, keep a photocopy and carbon copy of the documents, as appropriate, for the RW&MS records.

8.11 Provide a photocopy and carbon copy of the RSR, UHWM, and exclusive use form to the HMTO, as applicable.

8.12 Provide the RCT with a carbon copy (and a photocopy if the carbon is illegible) of the RSR.
Attachment 1: 

Radioactive Waste

Pre-shipment Inspection Checklist

Container #: _________________________  





     
 Check ( ) if Ok
Portfolio # :                                                     





     
Enter N/A if  “Not Applicable”    

	Operations Staff Review:
	

	Are there any cracks, dents, corrosion, holes, bulges, or other damage that could compromise container integrity?
	

	Is the container sealed; the locking ring in place and the nut and bolt torqued tightly (ring ends not touching)?
	

	PIN, point of origin, gross weight labels applied to the top & side aligned with the barcode?
	

	Is the segregation group from the WSRd marked on the drum?
	

	Is a PCB label required? Is it marked with the Out of Service Date as specified in 40 CFR 761?
	

	Is an Asbestos label applied for wastes containing > 1% asbestos?
	

	Have any extraneous labels or markings been removed?
	

	The dose rate does not exceed 1 mSv/hr (100 mR/hr) at 30 cm from the package & hot spots do not exceed 2 mSv/hr (200 mR/hr) at any point for contact handled packages. (Refer to HNF-0063 for remote handled criteria.)
	

	The dose rate and contamination levels are marked on or near the Radioactive Material Trefoil (or on a secured Radiological Survey Tag).
	

	Mixed and TRU-Mixed Waste
	

	Is the EPA Hazardous Waste label applied?
	

	Have the major risks been identified by the DOT labels or other markings?
	

	Does the PSN on the Hazardous Waste label match the PSN on the manifest?
	

	Do the Waste Codes on the Hazardous Waste label match the codes on the manifest?
	

	Segregation Review: Can the items be shipped under the selected WSRd and Waste Stream Profile? Initials: ____ Date:____
	

	Are the TRU/TRUM containers vented?
	

	Are the TRUCON Codes identified?
	

	“Labpacks”
	

	Are orientation arrows applied to the drum 180 degrees apart on the top tier?
	

	By reviewing the packing slip, verify the liquid waste volume does not exceed 60 L.
	

	By reviewing the packing slip, verify the inner containers are no greater than 4 L for glass, and 20 L for poly.
	

	A compatibility review has been performed prior to packaging.  Initials: _______   Date: _________ (If performed by WMH prior to packaging and verification, attach a copy of the e:mail approval.)
	

	HMTO Review:
	

	The gross weight is marked on the container and within container specifications and/or the weight authorized by a SARP.
	

	Verify that the packaging is applicable for the payload. Does the packaging meet DOT requirements for the specific payload or is a SARP or SEP required?
	

	Is “RQ” marked on the package and RSR for RCRA waste or rad material, where applicable?
	

	The RSR is properly completed indicating the Proper Shipping Name, container type, physical and chemical forms, radionuclides and activities in SI units.
	

	For Limited Quantity packages:

	Verify that the dose rate is <0.005 mSv/hr (< 0.5 mR/hr).
	

	Verify that the package is marked “Radioactive”.
	

	Verify that the package is marked with the “limited quantity” statement, if applicable.
	

	LSA/SCO packages:
	

	Is the material less than an A2 value? Or is it in a Type A container?
	

	If shipped “Exclusive Use”, verify the container is marked “Radioactive-LSA” or “Radioactive-SCO”.
	

	If shipped “Exclusive Use”, verify the RSR is marked “Exclusive Use Shipment”.
	

	If NOT shipped “Exclusive Use”, is the package an IP-1, IP-2, or a DOT Type A container?
	

	If NOT shipped “Exclusive Use”, are the DOT White-I, Yellow-II, or Yellow-III labels applied 180 degrees apart.
	

	For Type A or Greater packages:

	Verify that the package does not exceed the A2 value of the radioactive material(s) present.
	

	Is the drum a DOT Type A container? Is it marked “DOT 7A” and “Type A”?
	

	Are the DOT Radioactive labels applied 180 degrees apart with one in proximity of the PSN?
	

	Is a tamper-indicating device in place and the seal number recorded on the RSR?
	

	Is a fissile material trefoil symbol and fissile inventory sticker in place for containers with > 1 gram fissile material?
	


Operations staff signature/date: __________________________________

Comments:

HMTO signature/date: ________________________________________

Comments:
Attachment 2: Container Compatibility Guidance

1. Nitric acid, alone or in combination with other inorganic acids, in concentrations greater than 10% must be stored in glass or Teflon.

2. Nitric acid, alone or in combination with other inorganic acids, in concentrations less than 10% may be stored in high- or low-density polyethylene.  The containers must be stamped with HDPE, LDPE, or the equivalent recycling symbol. Or other documentation indicating the type of plastic is acceptable. 

3. Polypropylene is NOT compatible with nitric acid even at low concentrations.

4. Plastic should be used for hydrofluoric acid solutions. Exceptions are permitted for wastes containing very low HF concentrations. (Check with RW&MS staff.)
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