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SAMPLING WASTE MATERIALS FOR CHEMICAL

AND/OR RADIOLOGICAL CHARACTERIZATION
1.0 Scope

This procedure applies to all samples collected for the Battelle Columbus Laboratories Decommissioning Project (BCLDP), by Waste Management personnel or their designees, for characterization of chemical and/or radiological constituents of waste materials.

2.0 Purpose

The purpose of this procedure is to provide general guidance for determining the level of planning needed for the proper collection of samples. This requires determining whether a sampling checklist is sufficient, if a sampling plan is also required, or if regulations provide specific guidance about sampling (e.g. 40 CFR 761.60(g) for PCB’s). This decision will be based on sampling objectives and requirements. The goal is to provide for consistent sampling of waste materials within the BCLDP and assure that the chemical and/or radiological constituents are properly collected, preserved, identified, and packaged to meet the requirements of 40 CFR Parts 122 through 270 (Reference 3.1.1) and 49 CFR Part 172 (Reference 3.1.2). 

3.0 References, Definitions, and Developmental Resources
3.1 References
3.1.1 40 CFR Parts 122-299 and 761 (applicable parts only)

3.1.2 49 CFR Part 172
3.1.3 WA-OP-034, Sampling Liquid or Slurry Waste Materials Utilizing a COLIWASA Tube
3.1.4 WA-OP-041, Sampling Loose Packed Solid Waste Materials Utilizing a Scoop
3.1.5 WA-OP-036, Sampling Soil or Solid Waste Materials Utilizing a Hand Corer/Split Spoon
3.1.6 WA-OP-037, Sampling Solid or Sludge Waste Materials from Small Access Areas Utilizing a Drain Scoop/Scoopula
3.1.7 WA-OP-038, Sampling Liquid Waste Materials Utilizing Manual or Powered Pumps
3.1.8 WA-OP-039, Sampling Sediment or Sludge Waste Materials Utilizing a Ponar Dredge
3.1.9 WA-OP-040, Complete and Track Sampling Documentation
3.1.10 U. S. EPA, SW 846 Test Methods for Evaluating Solid Waste
3.1.11 QD-AP-05.2, Work Instructions
3.1.12 TR-OP-001, Packaging and Transportation of Non-Regulated Samples/Materials
3.1.13 TR-OP-002, Packaging, Shipping, and Receiving Hazardous Materials

3.1.14 TR-OP-003, Shipping and Receiving Radioactive Materials
3.1.15 
3.2 Definitions

Refer to the BCLDP Procedures Dictionary for definitions of the following terms.
3.2.1 
3.2.2 
3.2.3 
3.2.4 
3.2.5 
3.2.6 
3.2.7 
3.2.8 
3.2.9 
3.2.10 
3.2.11 
3.2.12 
3.2.13 
3.2.14 
3.2.15 
3.2.16 
3.2.17 
3.2.18 
3.2.19 
3.2.20 
3.2.21 
3.2.22 
3.2.23 
3.2.24 
3.2.25 
3.2.26 
3.2.27 
3.2.28 
3.2.29 
3.2.30 
3.2.31 
3.2.32 
3.2.33 
3.2.34 
3.2.35 
3.2.36 
3.2.37 
3.2.38 
3.2.39 
3.2.40 
3.2.41 

	Aqueous

COLIWASA

Composite

Container

Cross-Contamination

Debris

Decontamination

Duplicate Sample

Field Rinsate

Generator/Process 
   Knowledge

Hazardous Material

Heterogeneous
	Homogenous

Judgment Sampling

Low Level Waste (LLW)

Material Safety Data Sheet (MSDS)

Matrix Spike

Peristaltic Pump

pH

Physical State

Population

Radioactive Mixed Waste (RMW)

Random Sampling Scheme

Sample
	Sample Blanks 

Sample Container

Sample Integrity

Sample Points 

Scoop

Sediment

Single Sample

Sludge

Slurry

Solid

Split Spoon

Volumetric Release


3.3 Developmental Resources 

3.3.1 QD-AP-05.1, Preparation of Procedures
3.3.2 10 CFR Part 20, Section 205

3.3.3 DOE Order 5480.3, Safety Requirements for the Packaging and Transportation of Hazardous Materials, Hazardous Substances, and Hazardous Wastes

3.3.4 Environmental Field Sampling Manual

4.0 General
All waste material must be characterized for disposal. Department of Energy (DOE) radioactive material slated for disposal requires sampling by Waste Management if generator knowledge, MSDSs, or historical data cannot be used to radiologically or chemically characterize the material. Material that is not contaminated with DOE radioactive material is volumetrically free released and reverts to Battelle for disposal as possible hazardous material. Sampling will be done in accordance with this and associated procedures.

Because it is not practical to measure concentrations of contaminants at every location within a particular area, samples must be collected that are representative of the entire area. Therefore, sufficient thought and planning should go into the sampling design. This planning will be documented in one of two ways, either on a standard checklist or on a standard checklist with an attached detailed sampling plan denoting sample points. The checklist will be used by itself whenever a single sample or a routine sample is pulled. It also will be used by itself when the material to be sampled is either a containerized liquid in a container of less than 500 gallons or a containerized solid in a container less than 540 cubic feet, and when 100% of the containers are sampled, either individually or as a composite, allowing judgment sampling to be applied.
 If the material to be sampled does not meet these criteria, a specific sampling plan must be written. However, since all circumstances cannot be anticipated, some flexibility must be allowed to obtain a sample that best represents the total population. The commonly accepted methods and procedures presented in this document allow for adequate sampling to meet the intended objective. If sampling equipment other than that described in WA-OP-034, WA-OP-041, WA-OP-036, WA-OP-037, WA-OP-038, and WA-OP-039 (References 3.1.3 through 3.1.8) is required, refer to the Waste Management Checklist (DDO-164) for sampling instructions. WA-OP-040 (Reference 3.1.9) discusses the required documentation and paperwork involved in taking, shipping, and analyzing samples.

5.0 
5.1 
5.2 
5.3 
5.4 
5.5 
6.0 Procedure
6.1 Pre-sample Information
The Waste Management Specialist shall acquire pre-sample information that may include, but is not limited to, sampling objective (i.e., waste characterization to identify LLW and RMW and meet regulatory requirements), additional sampling needed (i.e., duplicate samples, field rinsate samples, sample blanks, or matrix spike samples), physical state (solid, liquid, sludge, gas), type of container to be sampled (drum, tank, pond, etc.), access information about container (bung, valve, lid, etc.), physical or chemical dangers involved in collecting the sample (low beams, tripping hazards, possible chemical exposure, etc.), obstructions or hindrances that may impede sampling (valve located behind machinery, ladder required for access to container, etc.), and, if necessary, a map or drawing of the area to be sampled so a sampling matrix or grid can be developed.

6.2 Review of Pre-sample Data
6.2.1 The Waste Management Specialist shall review the pre-sample information. In accordance with WA-OP-040 (Reference 3.1.9), he or she shall complete the first section of the sampling checklist, which will determine whether the checklist is adequate to complete the task or a detailed sampling plan needs to be developed as well. He or she shall complete the remainder of the checklist, indicating the sampling method (i.e., select the sampling apparatus based on the waste type and location, using Exhibit 1), and how the samples will be contained, sealed, and preserved to maintain sample integrity. He or she shall then arrange for Waste Management staff to conduct the sampling after verifying and noting on the checklist that the Sample Collection Technician is qualified to perform the procedures, required to conduct the sampling. 

6.2.2 The Waste Management Specialist shall review the sampling instructions provided on the checklist and provide support to the Sample Technician(s), as needed, to complete the activity.

6.2.3 Should a sampling plan be required in addition to the checklist, the Waste Management Specialist shall refer to SW-846 (Reference 3.1.10) or related texts, which provide guidance on developing a sampling plan.
6.2.4 
6.2.4.1 These texts will help determine how many samples are needed, how to grid or divide the population to be sampled, and how to determine the sample points.

6.2.4.2 A random sampling scheme can be developed using standard statistical methods available in SW-846 (Reference 3.1.10) or related texts. It will be necessary to take into consideration the volume of material to be sampled, whether the material is contained or is an environmental media (i.e., soil, water, air), and the shape of the containment if it is contained.

6.3 Sampling

6.3.1 The Waste Management Specialist shall summarize daily activities, including sample information, on a modified DDO-103, Summary and/or Special Report Form.
6.3.2 The appropriate equipment should be assembled at the sampling location prior to beginning the actual sampling activity. This equipment may include, but is not limited to

6.3.2.1 Samplers such as COLIWASA, pond, Kemmerer, open tube (thief), thin-tube, stainless steel scoop, scoopula, drain scoop, hand corer, split-spoon, ponar dredge, manual pump, powered pump (usually a peristaltic pump is preferred), weighted bottle, extended bottle, bacon bomb, digging devices (shovel, posthole digger, pickax, etc.), or auger.

6.3.2.2 General supplies such as sample liners, stainless steel spoon, stainless steel pan, disposable aluminum or foil pans, labels, sample document log, pens, chain-of-custody materials, map identifying sample location, plastic bags, coveralls, gloves, sample containers, ice chest and freeze packs, hammer, tamping rod, and decontamination equipment (buckets, brushes, water, towels, etc.).

6.3.2.3 Detectors such as those, which are sensitive to radiation, gases, or chemical vapors.
6.3.3 Sample containers shall be large enough to hold a sufficient volume of the sample for analysis. If necessary, a sufficient amount of the sample should be retained for secondary analytical runs. Sample containers shall be new and certified by lot numbers and shall be stored with the lids in place. Suitable plastic bottles are preferred, but glass may be necessary for certain types of analysis or non-aqueous liquid samples.

6.3.4 If any questions exist concerning the number of samples, size of samples, or preservation of samples required, the testing lab can provide the proper information.
6.3.5 If sampling for radioactive isotopes, perform a pre-sample survey on non-disposable equipment to avoid cross-contamination. This is not required if sampling for chemical constituents.

6.3.6 After sample containers have been filled, the Sample Collection Technician shall wipe the outside of the sample container(s) to remove residual sample media. Both the sample container(s) and the sample media (if contained) shall then be securely closed, sealed, and labeled. The sample information shall be entered into the sample document log. Make sure that each container of sample media that is sampled is assigned a unique I.D. number and is labeled with that number in indelible markings. Also, record the container number and its corresponding sample number in the sample document log. If a composite sample has been collected, there may be multiple container I.D. numbers for each sample number. Sketches of sample locations are to be provided, if required by the sampling checklist or plan. Any radiological surveys for shipping shall be performed after the requirements of this section have been met. 
6.3.7 Labeling shall include the following information: unique sample number, sampler’s name or initials, date and time of sample collection, sample location, type of analysis, preservation, if required (e.g., pH adjustment, refrigeration).




NOTE:
If no preservation is required, indicate “NONE” or “Preservation: NONE” on the sample label.

6.3.8 The Sample Collection Technician shall seal the sample container with an approved custody seal so that sample integrity can be assured, if the Waste Management Technician specifies that a seal is needed. If the material was sampled to characterize waste for disposal, and the material is in a closeable container, then it should also be sealed with an approved custody seal. This is so that nothing is removed or added between the time of sampling and the time of disposal. If the containers cannot be closed or sealed, the material should be clearly marked as “Sampled for Waste Characterization. Do not add or remove material from the media in this container, or area!” 

6.3.9 The Sample Collection Technician shall complete the paperwork required by WA-OP-040 (Reference 3.1.9). Proper control of samples must be maintained to ensure sample integrity.

6.3.10 The Sample Collection Technician shall package the samples for shipment in accordance with TR-OP-001, TR-OP-002, TR-OP-003 (References 3.1.12 through 3.1.14), taking care to preserve the sample integrity as required. Transportation and storage of samples shall be determined by the Waste Management Transportation Specialist or designee. 
6.3.11 Waste generated from decontaminating sample/sampling equipment shall be held for disposal.

6.4 Post-sampling

6.4.1 Health Physics Technicians are responsible for all radiological survey, job coverage and documentation requirements, ensuring that personnel comply with all applicable Health Physics requirements/procedures and completing any documentation necessary to take and ship the samples.

6.4.2 The radiological surveys required for transportation determinations shall be performed after decontamination requirements have been met.

6.4.3 Radiological surveys need to be performed on non-disposable equipment, samples, and sample containers to avoid cross-contamination only if specified in the sampling plan or checklist.

6.4.4 Specific requirements for preservation of samples shall be determined by the Waste Management Specialist, on the basis of the sample medium and analysis to be performed.
6.4.5 
6.5 
6.5.1 Specific requirements for post-analytical disposition of samples shall be determined in advance by the Waste Management Specialist. Generally, if the sample is analyzed by non-destructive techniques, the sample should be returned to the original container or media from which it was removed. For destructive analyses, residual sample materials and solutions should be disposed of in accordance with applicable waste disposal regulations.

6.6 The Manager of Radiological Technical Support may be asked to evaluate the radiological hazard found in new and unfamiliar chemicals, and make recommendations for the safe accomplishment of tasks required by this procedure.
6.7 
6.8 
6.9 
6.9.1 
6.9.2 
6.9.3 
7.0 Records
No records are generated directly by this procedure. Records are generated by the referenced procedure WA-OP-040 (Reference 3.1.9), which discusses the completion, submission, and review of all records associated with sampling.

8.0 Forms, Exhibits, and Attachments

8.1 Forms
DDO-103, Summary and/or Special Report Form (see Reference 3.1.11)
8.2 Exhibits
Exhibit 1, Sampling Techniques and Selection Criteria
8.3 Attachments
None.
	PRIVATE 
EXHIBIT 1

SAMPLING TECHNIQUES AND SELECTION CRITERIA

	Sampling Equipment
	Selection Criteria

	COLIWASA, open tube (thief), and thin tube

(for use of a COLIWASA refer to WA-OP-034, Reference 3.1.3)
	Preferred when sample media is a liquid or a very thin sludge. Because of limited length, the sample media should be containerized or easily accessible. The COLIWASA is preferred if the material is multi-layered (heterogeneous), because it will provide the most representative sample.

	Scoop

(for use of a scoop refer to WA-OP-041, Reference 3.1.4)
	Preferred when material consists of soft, powdered, granular, or loose packed solids (homogenous), which are easily accessible. Quick and easy for collecting disturbed samples.

	Hand corer/split-spoon

(for use of a hand corer/split spoon refer to

WA-OP-036, Reference 3.1.5)
	Preferred for undisturbed soil and sediment samples. Best sampler for sediment profile.

	Ponar dredge

(for use of a ponar dredge refer to WA-OP-039, Reference 3.1.8)
	Good for solids, sludge, and sediment, which are under deep water or are deep in a pit, vat, tank, etc. However, sample depth is not much greater than 10 to 15 cm. 

	Scoopula

(for use of a scoopula refer to WA-OP-037, Reference 3.1.6)


	Scraping device used to obtain sediment from drain lips or other areas that require a small scraping device to obtain a sample.

	Drain scoop

(for use of a drain scoop refer to WA-OP-037 Reference 3.1.6)
	Spoon or other suitable apparatus with which silt or sediment can be obtained from drain traps or containers.


EXHIBIT 1 (Continued)
	Sampling Equipment
	Selection Criteria

	Manual or powered pump

(for use of a pump refer to WA-OP-038, Reference 3.1.7)


	Preferred when collecting large-volume liquid or thin sludge/slurry samples. However, if sample medium is multi-layered, to get a representative sample, the intake hose will need to be moved through the various layers.

	Pond sampler, weighted bottle, extended bottle
	Preferred when collecting small-volume liquid or thin sludge/slurry samples from a distance. However, if sample medium is multi-layered, use the extended bottle sample, since it can be opened and closed. Pull multiple samples to get material from each layer, and then composite each of those to get a multi-layered sample.

	Kemmerer sampler, bacon bomb
	Preferred when collecting small-volume liquid or thin sludge/slurry samples from a deep tank or pit. However, if sample medium is multi-layered, pull multiple samples to get material from each layer, and then composite each of those to get a multi-layered sample.

	Various digging devices (shovel, posthole diggers, pickax, etc.)
	Preferred when collecting large-volume, disturbed samples of solids or debris. However, this method is very basic, and the resulting sample will be basic as well.

	Auger
	Preferred when collecting small-volume, disturbed core samples, especially if pulling sample from greater depth than can be easily reached with other equipment.


NOTE: Not all of the listed types of sampling equipment have procedures for use. If a piece of equipment that does not have a procedure is required for sampling, a procedure shall be written on the proper method of use. 




Procedure Status:





[X]	Non- Critical Procedure





[   ]	Critical Procedure— – Procedure 


Qualification Packet (PQP) Required
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� 	Historical results have shown judgement sampling to be adequate for containers of this size or smaller, with no added benefit derived from developing a random sampling scheme, or a specific sampling plan.
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