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RADIOACTIVE WASTE AND RADIOACTIVE MIXED WASTE

ABSORPTION, PACKAGING, AND STORAGE

1.0
Scope
Liquid waste and waste containing free liquids must be converted into a form that contains as little freestanding and non-corrosive liquid as is reasonably achievable. This procedure outlines the general process and requirements for absorbing radioactive and radioactive mixed waste as defined in this procedure. This document addresses both the King Avenue and West Jefferson facilities. It does not cover the transportation to or storage of these wastes at off-site facilities. Disposal of non-radioactive hazardous waste is a function of Battelle Columbus Operations (BCO) Hazardous Waste Operations. The generator is responsible for arranging release and pickup of these items.

2.0
Purpose
The purpose of this procedure is to facilitate the proper handling of liquid radioactive and radioactive mixed waste by the method of absorption, prior to off‑site treatment, storage, or disposal. It also ensures compliance with 40 CFR 260-268, Washington Administrative Code (WAC) 173-303, WA-OP-030, WA-OP-022, and WA-OP-020, which govern the identification, segregation, handling, packaging, and storage of such wastes.

3.0
References, Definitions, and Development Resources
3.1
References
3.1.1
DD-OP-029, “Decontamination of Equipment, Materials and Tools
”
3.1.2
DOE Order 435.1, “Radioactive Waste Management”
3.1.3
Title 40 CFR Environmental Protection Agency

3.1.4
HNF-EP-0063, “Hanford Site Solid Waste Acceptance Criteria”
3.1.5
WAC 173-303, “Washington State Dangerous Waste Regulations”
3.1.6
WA-OP-030, “Packaging, Marking, and Labeling of Low-Level Waste and Low-Level Radioactive Mixed Waste”
3.1.7
WA-OP-006, “Packagings for Hazardous Material Shipments”
3.1.8
WA-OP-022, Radioactive Hazardous Waste Accumulation and Storage
3.1.9
WA-OP-020, Identification, Segregation, Separation and Documentation of Low Level and Radioactive Mixed Waste
3.1.10
WA-OP-033, Sampling of Waste Materials for Chemical and/or Radiological Characterization
3.1.11
HP-OP-014, Control of Radioactive Materials
3.1.12
OAC-3745, Part 50-45, Ohio Administrative Code, Special Inclusions and Exclusions for Hazardous Waste Permits
3.1.13
Nevada Test Site Generator Work Group, Position Paper for High Moisture Content Waste
3.1.14
DOE/WIPP-069, Waste Acceptance Criteria for the Waste Isolation Pilot Plant
3.1.15
DOE/NV-325, Nevada Test Site Waste Acceptance Criteria

3.1.16
 PR-AP-17.1, Operation of the Project Records Management System
3.1.17 QD-AP-5.2, Work Instructions
3.1.18 QD-AP-15.1, Nonconformance Reporting for Activities, Items and Materials
3.2
Definitions

Refer to the BCLDP Procedure Dictionary for the following terms:
Absorption Agent/Absorbent 
Hazardous Waste 
Low Level Waste (LLW)

Package 
Packaging 
PCB 
Radioactive Mixed Waste (RMW)

Segregation 
Site Waste Acceptance Criteria (SWAC)

Summary and/or Special Report Form (DDO-103)

Transuranic Waste

Waste Container 
Waste Management Personnel 
Waste Package Loading Report Form (DDO-155)
Waste Specification Record (WSRd)

















3.3
Developmental Resources

None
4.0
General
4.1
Precautions

4.1.1
Liquids of unknown or suspect origins shall be sampled per WA-OP-033 by Waste Management personnel to determine radiological and chemical characteristics prior to performing this procedure. Neutralization of acids/bases will be performed by Waste Management personnel as necessary.

4.1.2
This procedure applies to the absorption of low-level waste (LLW), transuranic (TRU) waste, or radioactive mixed water (RMW) water, oil, solvents, sludges, resins, alcohols, neutralized acids and bases, and other liquids, as well as items that are saturated with liquids. Non-radioactive wastes shall not be addressed using this procedure.

4.1.3
All waste addressed by this procedure must be handled in accordance with procedures WA-OP-020 (Reference 3.1.9) and WA-OP-022 (Reference 3.1.8).

4.1.4
All packaging shall be performed in accordance with WA-OP-030.

4.1.5
In accordance with HNF-EP-0063 (Reference 3.1.4), when liquids are bound by absorption, the absorbent shall be placed in direct contact with the liquid; and the minimum amount of absorbent used shall be sufficient to absorb twice the volume of liquid present.  A specific WSRd may specify a greater amount of absorbent.

4.1.6
Properly identified/characterized wastes that are absorbed must be properly packaged in accordance with procedure WA-OP-030 and the applicable site waste acceptance criteria (SWAC) prior to shipment for storage or disposal.

4.1.7
Absorbed RMW shall be handled and stored in accordance with 40 CFR 260 to 268 and 761. All waste shall be controlled in accordance with procedure HP-OP-014 (Reference 3.1.11) until prepared and offered for shipment.

4.1.8
Specific safety concerns shall be reviewed/addressed by Industrial Safety and Health prior to performing this procedure. Requirements shall be delineated on the applicable work instruction and addressed in a job-specific briefing.

4.1.9
Health Physics survey and job coverage requirements shall be delineated in the applicable radiation work permit and shall be performed by the Health Physics technician assigned to the work.

4.1.10
All personnel are responsible for safe work practices in regard to radiation and industrial safety concerns.
4.2
Limitations

4.2.1
This procedure shall be performed by or under the supervision of Waste Management personnel only. Personnel shall be qualified on this procedure and procedures WA-OP-020, WA-OP-022, and WA-OP-030.

4.2.2
Non-radioactive hazardous waste, as defined or listed in 40 CFR (Part 261, Subparts C and D), shall not be absorbed. 

4.2.3
Contact the Task Leader, LLW or designee for disposition of liquid volumes of 250 ml or less.

4.2.4
RMW shall only be absorbed at the time when waste is first placed in the container, in accordance with OAC-3745, Part 50-45, Subpart C7. Prior approval from the Project Manager, LLW, or designee is required before absorption of any RMW.

4.2.5
Only liquids that are adequately identified, segregated, and separated in accordance with procedures WA-OP-020 and WA-OP-022 may be absorbed.
4.2.6
Segregated liquids that display different physical and/or chemical characteristics and are considered to be incompatible shall not be combined.

4.2.7
For waste designated for shipment to Fluor-Hanford, only absorbents that are pre-approved by Fluor-Hanford, Inc. shall be used, unless otherwise specified by the Project Manager, LLW. Any other absorbents used in waste designated for shipment to other sites (e.g., NTS or WIPP) shall be authorized by the respective site and evaluated by the Project Manager, LLW or designee to be compatible with the waste and any packaging materials. 

4.2.8
When filled, the maximum gross weight of containers should not exceed the package limits set forth in the applicable SWAC. If material is being packaged for shipment, these limits shall not be exceeded.

4.2.9
Only containers that have been inspected and approved in accordance with procedure WA-OP-006 (Reference 3.1.7) shall be used if waste is being packaged for shipment.

4.2.10
Waste designated for shipment to the Nevada Test Site (NTS) must be evaluated to determine its potential to release liquid during handling, storage, and transportation. The WCO, when certifying absorbed LLW, shall verify and document that the DDO-436 Waste Absorption Calculation Form for the waste package is complete and correct. 
4.3
Equipment

4.3.1
Waste container as specified in the applicable SWAC

4.3.2
Absorption agent/absorbent

4.3.3
Paddle, stirring stick, or other implement used for mixing

4.3.4
Acceptable floor/surface covering material (i.e., plastic sheeting, Herculite7)

4.3.5
Dipper for liquid waste sampling

4.3.6
Ample supply of 20-ml capacity glass or plastic sample vials

4.3.7
Triple beam balance or similar scale.






5.0
Procedure
The Waste Management Technician is responsible for completing the following steps.
5.1
Ensure that the floor of the work area is covered with plastic, Herculite7, etc. to aid in the cleanup if a spill should occur.
5.2
Transfer the containers of identified/characterized liquid to be absorbed into the work area.
5.3
Open the containers for inspection. All solid debris should be removed and placed in a proper container for eventual processing or disposal. 
CAUTION:
For personnel safety, containers should always be opened carefully to avoid creating sparks or spilling materials.

5.4
Determine the amount of absorbent needed to absorb twice the amount of liquid to be absorbed. This determination is accomplished by completing the steps listed on the Absorption Calculation Form (DDO-436). 
5.4.1
Pull a 250-ml sample of the liquid to be sampled. 

5.4.2
Add absorbent gradually to the sample until it is fully absorbed, noting how many grams were needed on the Absorption Calculation Form (DDO‑436).

5.4.3
Enter the appropriate measurements for steps 3a through 3e in column 3 on the Absorption Calculation Form (DDO-436). Step 3e will tell you how much absorbent is needed per gallon of liquid.

5.4.4
Print and sign the name of the person completing the absorption calculation.

5.4.5
After this test is performed, it will be demonstrated that the liquid will either not support absorption or will require physical or chemical processing before absorption can occur. 
NOTE:

The most likely reasons a liquid will not support absorption would be either high salinity, which can be removed by ion exchange resins, or organics, which could be cleaned up with a carbon filtration system.
NOTE:

The absorption process does not affect waste volume significantly; and, therefore, the entire container volume can be used for waste. When dealing with drums or large containers, it is preferable to proceed in steps of 10 gallons or less. Record all additions on a Waste Package Loading Record (DDO-155), as required, to maintain an inventory. Add the desired amount of waste to an approved container. 

5.5
Add the amount of absorbent calculated to absorb the amount of waste in the container in accordance with step 3e of the DDO-436. Stir while adding. Stirring should be performed by hand.
5.6
When container has been filled or the expected weight limitation has been reached, cover the container and let it stand for 30 minutes.
5.7
Verify that the waste is fully absorbed. 
5.8
When finished, seal all containers and clean the outside surfaces. Health Physics Technicians should perform surveys on the containers and tools/equipment at this time. Decontamination shall be performed in accordance with DD-OP-029, if necessary.
5.9
Transfer containers to the appropriate storage area in accordance with WA-OP-022 (if waste is RMW) and/or applicable health physics procedures.

5.10
Tag, mark, and/or label containers according to the appropriate waste designation and the applicable procedures.

5.11
Ensure that the work area is restored to its original condition. Complete all documentation and forward the originals to the Project Manager, LLW, or designee.

5.12
Place a completed copy of DDO-155 on each container inventoried/filled. If the absorbed material is transuranic waste, the item description column of the form should note the waste as being such.

NOTE:

If the waste is designated for disposal at NTS, also complete form DDO-480, NTSWAC Addendum to Waste Package Loading Form. This form lists the waste criteria from Section 3.0 of the NTSWAC. Initial the box to the left of each criterion to indicate compliance with NTSWAC requirements.  If the waste fails to meet the listed criteria, an NCR shall be completed in accordance with reference 3.1.18.
6.0
Records
The following records and documents are completed by Waste Management and submitted to Project Records on a monthly basis or with the appropriate work instruction data packages (in accordance with Reference 3.1.16).
· Summary and/or special report form

· Waste package loading report

· Absorption Calculation Form

7.0
Forms, Exhibits, and Attachments
7.1
Forms

· DDO-103, Summary and/or Special Report Form (see Reference 3.1.17)
· DDO-155, Waste Package Loading Record (see Reference 3.1.16)
· DDO-480, NTSWAC Addendum to Waste Package Loading Form (See Reference 3.1.6)
· DDO-436, Absorption Calculation Form

7.2
Exhibits

None

7.3
Attachments

None
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ABSORPTION CALCULATION FORM
Step 1.

Pull a 250 ml sample of the liquid to be absorbed.

Step 2.

Add absorbent gradually to sample until it is fully absorbed. 

Step 3.

Complete the following calculations.

	Step 3a .
	Enter the amount of Absorbent added in step 2 here.
	____________
	Grams



	Step 3b.


	Convert line 3a into lbs. By dividing step 3a by 454.
	____________


	Pounds



	Step 3c.
	Convert step 3b into pounds per liters by multiplying by 4.
	____________
	Pounds required per Liter

	Step 3d.
	Convert step 3c into pounds per gallon by multiplying by 3.7854.
	____________
	Pounds required per Gallon

	Step 3e.
	Multiply step 3d by 2.

(For twice the absorption)
	____________
	Pounds required per Gallon


Conclusion

Step 3e gives the amount of absorbent in pounds needed to absorb 1 gallon of liquid material.

Material being sampled: ___________________________________________________

Print Name: _________________________________________ Date: ______________

Sign Name: _________________________________________ Date:______________

Reviewed By: _______________________________________ Date:_______________ 
� EMBED PBrush  ���





� EMBED PBrush  ���





� EMBED PBrush  ���








�PAGE \# "'Page: '#'�'"  ��


�PAGE \# "'Page: '#'�'"  ��





[image: image4.png]5<Battelle

. . . Putting Technology To Work



_918365401

