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SC-SP-006 (psm)

SAMPLING SEDIMENT AND SLUDGE FOR

CHEMICAL AND RADIOLOGICAL CHARACTERIZATION
1.0 Scope

This document describes the standards, required equipment, and operational procedures to be used for collecting, handling, and preserving sediment and sludge samples for chemical and radiological characterization. This procedure does not address similar sampling performed by other Battelle Columbus Laboratories Decommissioning Project (BCLDP) organizations, such as sampling waste containers by Waste Management and environmental surveillance sampling by Environmental Monitoring. This procedure is applicable to the BCLDP Characterization and Final Site Surveys (CFSS) organization.
2.0 Purpose

The purpose of this document is to establish the requirements and procedures for monitoring, collecting, and preserving sediment and sludge for chemical and/or radiological characterization. This document also provides the procedure for proper documentation of methods used and control of collected samples.

3.0 References, Definitions, and Developmental Resources
3.1 References

3.1.1 RL-AP-01.0, Administrative Operating Procedure for the Radioanalytical Laboratory
3.1.2 WA-OP-020, Identification, Segregation, Separation, and Documentation of Low Level and Radioactive Mixed Waste

3.1.3 QD-AP-05.2, Work Instructions
3.1.4 HS-OP-001, Completion of the Industrial Safety Checklist
3.1.5 SC-SP-004, Radioactive Contamination Monitoring Requirements for Facility Surface Characterization

3.1.6 
3.1.7 
3.2 Definitions

Refer to the BCLDP Procedures Dictionary for definitions of the following terms.
	Container

Cross-Contamination

Label

Minimum Detectable Activity (MDA) 

	Population

Sample

Sediment

Sludge




	
	


3.3 Developmental Resources

NUREG/CR-5849, Manual for Conducting Radiological Surveys in Support of License Termination—Draft Report for Comment, 1992
3.3.1 
3.3.2 
3.3.3 
3.3.4 






3.3.5 
3.3.6 
3.3.7 
3.3.8 
4.0 General Considerations

4.1 Discussion

Measuring concentrations of contaminants at every location within a particular area is impossible. The well-thought-out sampling design should allow not only for taking samples that are representative of the entire area, but also for some flexibility in obtaining samples that best represent the total population. Several accepted methods and procedures, summarized in Exhibit 1, Sampling Techniques and Selection Criteria, allow for adequate sampling to meet the intended objective. These methods and their order of preference will be specified in the Work Instruction (DDO-104).

4.2 Documentation and Sample Control

4.2.1 Sketches of sample locations shall be provided by the sample team.

4.2.2 Proper control of samples must be maintained to ensure sample integrity as specified in Reference 3.1.1.

4.2.3 Clean gloves shall be worn during each sampling and decontamination effort. Gloves shall be changed after sampling each location.

4.2.4 Sampling equipment shall be decontaminated prior to sampling to avoid cross-contamination. Decontamination shall be performed in accordance with methods specified in Section 4.4. The radiological surveys required by Section 4.2.6 shall be performed after sampling equipment has been decontaminated.

4.2.5 After a sample container has been filled, the outside of the sample container shall be wiped down to remove any residual sample medium. The container shall then be labeled (see Section 4.3) and taped.

Custody tape shall be used for all samples sent to outside analytical laboratories for analysis.

4.2.6 Direct and indirect radiological surveys shall be performed on equipment, samples, and sample containers as specified in Exhibit 2 and documented on DDO-381. Equipment shall be considered free of residual contamination if monitoring results are less than MDA.

Direct and indirect chemical monitoring also shall be performed if chemical hazards are known or suspected to be present.

4.2.7 The post-decontamination equipment survey shall qualify as the pre-sample equipment survey for the next sample location.

4.2.8 Specific requirements for preserving samples shall be determined by the CFSS Task Leader or designee on the basis of the sample medium and analysis to be performed.

4.2.9 Specific requirements for post-analytical disposition of samples shall be determined by the CFSS Task Leader or designee and indicated on DDO‑027.

4.3 Containers and Labels

4.3.1 Sample containers shall be large enough to hold sufficient volume of the sample for analysis. If possible, sufficient amount of the sample should be retained for secondary analytical runs, as in the case of duplicate samples and spike samples. Suggested guidelines for sample volumes are shown in Exhibit 3.

4.3.2 The CFSS Task Leader shall determine the type of sample container and minimum sample quantity required for analysis based on individual laboratory requirements.

4.3.3 Sample containers for soil samples > background levels shall be new and clean inside and shall be stored with the lids in place; sample containers for soil samples ≤ background levels may be recycled.

4.3.4 Wide-mouth containers are preferred for ease of filling. Suitable plastic bottles are preferred, but glass may be necessary for certain types of analysis.

4.3.5 Labels shall include the following information:

· Sampler’s name

· Date and time of sample collection

· Site designation or name

· Sample location

· Sample number from Sample Tracking Logbook

· Preservation, if required.

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

Sample label is shown in Exhibit 4.

4.4 Decontamination

4.4.1 Chemical sampling

4.4.1.1 Wash the equipment with a mild detergent (e.g., Alconox).

4.4.1.2 Rinse the equipment with distilled water.

4.4.1.3 Wipe the equipment with a paper towel that has been wet with alcohol (i.e., ethanol).

4.4.1.4 Rinse the equipment with distilled water.

4.4.1.5 Dry the equipment with a clean paper towel.

4.4.2 Radiological sampling

4.4.2.1 Spray the equipment with an approved cleaning solution (e.g., pH-adjusted Spray Nine).

4.4.2.2 Wipe the equipment with a clean paper towel.

4.4.3 Remove any residual sample material from the outside of the sample container with a clean paper towel prior to affixing the sample label.

4.4.4 Waste generated from decontamination of sample/sampling equipment shall be turned over to Waste Management personnel for disposal in accordance with Reference 3.1.2.

4.5 Equipment
4.5.1 Detectors and associated electronics sensitive to alpha, beta, and/or gamma radiation and equipped with an aural indicator. Examples are gas proportional detectors, sodium iodide (NaI) detectors, and high purity germanium (HPGe) detectors. Appropriate instrumentation for chemical detection (e.g., Hnu and Mercury Vapor Analyzer), if applicable.

4.5.2 Appropriate samplers:  thin-tube sampler, stainless steel scoop, hand corer, split-spoon sampler, Ponar gas, scoopula, and drain scoop.

4.5.3 General supplies:  sample liners, stainless steel spoon, stainless steel pan, disposable aluminum pan, labels, field logbook, sample logbook, pens, chain-of-custody materials, map identifying sample location, plastic bags, coveralls, gloves, sample containers, ice chest and freeze packs, hammer, tamping rod, decontamination equipment (buckets, brushes, water, towels, etc.), and custody tape if applicable.

4.6 Transport of chemical / radiological samples that are processed off-site shall be performed in accordance with the provisions of the applicable Waste Management / Transportation procedures.  DDO-128, Chain-of-Custody, shall be utilized to maintain accountability.
4.7 
4.7.1 
4.7.2 
5.0 
5.1 
5.2 

5.3 
5.4 
6.0 Procedure

6.1 The CFSS Task Leader or designee shall (1) assure that all personnel assigned to participate in the survey activities have been trained in this and all appropriate procedures and that their qualifications have been documented; (2) schedule activities and conduct assessments of the activities; and (3) determine the proper sample container, quantity, preservation, and disposition of each sample or group of samples.

NOTE:
Sample Collection Personnel shall comply with all sections of this procedure and any related procedures. Unless otherwise indicated, Sample Collection Personnel shall perform the following steps of this procedure.

6.2 Start-up Documentation

6.2.1 A Work Instruction (DDO-104) and Industrial Safety Checklist (DDO-195) shall be completed in accordance with References 3.1.3 and 3.1.4.

6.2.2 Complete the Field Instrument Source Check (DDO-380), and Instrumentation/Personnel Log Sheet (DDO-090), prior to starting the survey, in accordance with Reference 3.1.5.

6.2.3 Ensure that all areas to be sampled are free of underground and overhead hazards (e.g., electrical and gas lines) by reviewing DDO-195 and performing a visual inspection of the sampling area for lines, markers, or signs.

6.3 Thin-Tube

NOTE:
When a sample medium and liquid layer are sufficiently shallow, using a thin-tube sampler is preferable because it results in less sample disturbance and also collects a sample of overlying liquid. Sludges that develop in sump pits usually can be collected by employing the glass tubes used for liquid sampling as thin-tube samplers.

6.3.1 Push the thin-tube sampler into the medium to the desired depth, not exceeding the length of the tube.

6.3.2 Seal the tube at the top end, if possible, and extract the tube from the medium.

6.3.3 If compositing a series of samples, use a tray for mixing.

6.3.4 Perform direct radiation survey on the sample and document on DDO-381.

6.3.5 Transfer the sample into an appropriate sample container with a stainless steel spoon.

6.3.6 Check that the Teflon liner is present in the cap, if required. Secure the cap tightly.

6.3.7 Label the sample container with the appropriate sample tag in accordance with Section 4.3.5. Be sure to label the tag carefully and clearly, addressing all categories of parameters. Complete all chain-of-custody documents (DDO-027) and record appropriate data on DDO-381.

6.3.8 Decontaminate sample container/sampling equipment after each sample in accordance with Section 4.4.

6.3.9 Monitor sample container/sampling equipment in accordance with Sections 4.2.6 and 4.2.7.

6.4 Scoop

NOTE:
Sludge and sediment samples can be collected using a stainless steel scoop. This method is more applicable to sludges, but it can be used for sediments provided the water depth is very shallow (a few centimeters). Note, however, that this method can disrupt the water-sediment interface and might cause substantial alterations in sample integrity if extreme care is not exercised. This method provides a simple, quick, and easy means of collecting a disturbed specimen of a sludge or sediment.

6.4.1 Insert the scoop into the material and remove the specimen.

6.4.2 If compositing a series of samples, use a stainless steel tray for mixing.

6.4.3 Perform direct radiation survey on the sample.

6.4.4 Transfer the sample into an appropriate sample container with a stainless steel spoon.

6.4.5 Check that the Teflon liner is present in the cap, if required. Secure the cap tightly.

6.4.6 Label the sample container with the appropriate sample tag in accordance with Section 4.3.5. Be sure to label the tag carefully and clearly, addressing all categories of parameters. Complete all chain-of-custody documents (DDO-027) and record appropriate data on DDO-381.

6.4.7 Decontaminate sample container/sampling equipment after each sample in accordance with Section 4.4.

6.4.8 Monitor sample container/sampling equipment in accordance with Sections 4.2.6 and 4.2.7.

6.5 Hand Corer/Split-Spoon

NOTE:
This device consists of a stainless steel core barrel (with optional liners), a nosepiece, and an optional “eggshell” core catcher. It has a handle to facilitate driving the corer and may have a check valve on top to prevent washout through an overlying liquid during retrieval. The hand corer/split-spoon is applicable to the same situations and materials as the scoop described in Section 5.4. It has the advantage of collecting a relatively undisturbed specimen that can profile any stratification in the population as a result of changes in the deposition.

Some hand corers/split-spoons can be fitted with extension handles for collecting specimens underlying a shallow liquid layer. Most corers also can be adapted to hold liners generally available in stainless steel, butyrate, or Teflon. A material that will not compromise the analytical results should be chosen.

6.5.1 Inspect the corer for proper precleaning and select the specimen location(s).

6.5.2 Assemble the corer/split-spoon sampler.

6.5.3 Force the corer into the medium.

6.5.4 Twist the corer and withdraw from the sample medium.

6.5.5 Remove the nosepiece. If a liner is not used, slide the specimen into a stainless steel or Teflon tray. If a liner is used, slide the liner out of the sample barrel.

6.5.6 Perform direct radiation survey on the sample.

6.5.7 Transfer the sample into an appropriate sample container with a stainless steel spoon, if required.

6.5.8 Check that the Teflon liner is present in the cap, if required. Secure the cap tightly.

6.5.9 Label the sample container with the appropriate sample tag in accordance with Section 4.3.5. Be sure to label the tag carefully and clearly, addressing all categories of parameters. Complete all chain-of-custody documents (DDO-027) and record appropriate data on DDO-381.

6.5.10 Decontaminate sample container/sampling equipment after each sample in accordance with Section 4.4.

6.5.11 Monitor sample container/sampling equipment in accordance with Sections 4.2.6 and 4.2.7.

6.6 Ponar Grab

NOTE:
The Ponar grab is a clamshell-type scoop activated by a counterlever system. The shell is opened, latched into place, and slowly lowered to the bottom of a body of liquid or deep vessel. When tension is released on the lowering cable, the latch releases, and the lifting action of the cable on the lever system closes the clamshell.

Ponars are capable of sampling most types of sludges and sediments from silts to granular materials. They are available in a “petite” version with a 232‑cm2 specimen area that is light enough to be operated without a winch or crane. Penetration depths usually will not exceed several centimeters. Grab samplers, unlike corers, are not capable of collecting undisturbed specimens. As a result, material in the first centimeter of sludge cannot be separated from that at lower depths. The sampling action of these devices causes agitation currents that may temporarily resuspend some settled solids. This disturbance can be minimized by slowly lowering the sampler the last half meter to allow gentle contact with the bottom. It is advisable, however, to collect sludge or sediment samples only after all overlying water samples have been obtained.

6.6.1 Attach a precleaned Ponar to the necessary length of sample line. Solid braided 5-mm (3/16-in.) nylon line is usually of sufficient strength; however, 20‑mm (3/4-in.) or thicker nylon line permits easier hand hoisting.

6.6.2 Measure and mark the distance to the bottom on the sample line. A secondary mark, 1 m shallower, will indicate when the lowering rate should be reduced to prevent unnecessary bottom disturbance.

6.6.3 Open the Ponar jaws until latched. From this point on, support the Ponar by its lift line; or the sampler will be tipped, and the jaws will close.

6.6.4 Tie the free end of the sample line to a permanent fixture to prevent accidental loss of the sampler.

6.6.5 Begin lowering the Ponar until the proximity mark is reached.

6.6.6 Decrease the rate of descent for the last meter until contact is felt.

6.6.7 Allow several centimeters of slack in the sample line to release the latch. In strong currents, more slack may be necessary to release the mechanism.

6.6.8 Slowly raise the Ponar clear of the water surface.

6.6.9 Pour off excess water.

6.6.10 Place the Ponar onto a stainless steel or disposable aluminum tray and open. Lift the ponar clear of the tray.

6.6.11 Perform direct radiation survey on the sample.

6.6.12 Collect a suitable sample with a stainless steel laboratory spoon or equivalent and place the sample into appropriate bottles.

6.6.13 Label the sample container with the appropriate sample tag in accordance with Section 4.3.5. Be sure to label the tag carefully and clearly, addressing all categories of parameters. Complete all chain-of-custody documents (DDO-027) and record appropriate data on DDO-381.

6.6.14 Decontaminate sample container/sampling equipment after each sample in accordance with Section 4.4.

6.6.15 Monitor sample container/sampling equipment in accordance with Sections 4.2.6 and 4.2.7.

6.7 Scoopula/Drain Scoop
6.7.1 Remove the drain cover and take a direct reading and smear sample on the lip of the drain.

6.7.2 Inspect the drain for standing water or dry sediment.

6.7.2.1 If water is present, use a suitable plastic or glass container for the sample.

6.7.2.2 If dry sediment is present, use a sealable suitable plastic bag for the sample container.

6.7.3 Using a scoopula or other appropriate scraping device, scrape sediment from the drain lip and place the sample in an appropriate sample container (Section 5.7.2)

6.7.4 Using a long-handled spoon, collect the sample from the drain trap and place in an appropriate sample container (Section 5.7.2).

If water is present, pour off as much of the water as possible before placing the sample in the container.

6.7.5 If possible, perform direct radiation survey on the trap sample.

6.7.6 Label the sample container with the appropriate sample tag in accordance with Section 4.3.5. Be sure to label the tag carefully and clearly, addressing all categories of parameters. Complete all chain-of-custody documents (DDO-027) and record appropriate data on DDO-381.

6.7.7 Decontaminate sample container/sampling equipment after each sample in accordance with Section 4.4.

6.7.8 Monitor sample container/sampling equipment in accordance with Sections 4.2.6 and 4.2.7. 

6.8 Summarize daily activities, including unusual situations, inaccessible areas, etc., on the Daily Summary Report Form (DDO-382). The CFSS Supervisor or designee shall sign sample log sheets after review for completeness and accuracy, review analytical data, and evaluate the radiological results.
6.9 The Waste Management Transportation Specialist or designee shall determine transportation and storage of samples per Step 4.6 of this procedure.

7.0 Records

All records generated by implementing this procedure will be attached to the controlling work instruction and will be sent to Project Records as a package at the conclusion of the work specified on the work instruction.

· Radioanalytical Laboratory Analytical Request
· Instrumentation/Personnel Log Sheet
· Work Instruction
· Chain of Custody
· Industrial Safety Checklist
· Field Instrument Source Check
· Characterization Sampling or Gamma Survey Report
· Daily Summary Report Form
8.0 Forms, Exhibits, and Attachments
8.1 Forms

· DDO-027, Radioanalytical Laboratory Analytical Request/Chain of Custody Record (Reference 3.1.1)
· DDO-090, Instrumentation/Personnel Log Sheet (Reference 3.1.5)
· DDO-104, Work Instruction (Reference 3.1.3)
· DDO-128, Chain of Custody (Reference 3.1.1)

· DDO-195, Industrial Safety Checklist (Reference 3.1.4)
· DDO-380, Field Instrument Source Check (Reference 3.1.5)
· DDO-381, Characterization Sampling or Gamma Survey Report (Reference 3.1.5)
· DDO-382, Daily Summary Report Form (Reference 3.1.5)
8.2 Exhibits

· Exhibit 1, Sampling Techniques and Selection Criteria

· Exhibit 2, Radiological Survey Matrix for Sampling

· Exhibit 3, Suggested Guidelines for Sample Submission to the Radioanalytical Laboratory

· Exhibit 4, Characterization Sample Label

8.3 Attachments

None.

EXHIBIT 1

SAMPLING TECHNIQUES AND SELECTION CRITERIA
	Sampling Technique
	Selection Criteria

	Thin Tube
	Preferred when sample medium and liquid layer are thin. Results in less sample disturbance and collects overlying liquid. Useful in sampling sump pits.

	Scoop
	Applicable to sludge, but used for sediment where water depth is shallow. Requires extreme care to avoid disturbing water-sediment interface. Quick and easy for collecting disturbed samples.

	Hand Corer/Split-Spoon
	Flapper check valve and “eggshell” core catcher make it useful for relatively undisturbed sample in deeper water locations. Best sampler for sediment profile.

	Ponar Grab
	Good for sludge and sediment. Sample depth not much greater than 10 to 15 cm. Water disturbance may cause resuspension of top of sediment.

	Scoopula
	Used to scrape sediment from drain lips.

	Drain Scoop
	Spoon or other suitable implement to obtain silt or sediment from drain traps or containers.



EXHIBIT 2

RADIOLOGICAL SURVEY MATRIX FOR SAMPLING
	Survey

Type
	Sampling Equipment

(Pre-Sample)
	Sampling Equipment

(Post-decontamination)
	Sample Container

(Post-Sampling)
	Sample Mediuma

	Direct
	X
	X
	X
	X

	Indirect
	X
	X
	X
	N/A


a
Exposed portion of sample in the sample container or sample medium prior to sampling or transfer to sample container.


EXHIBIT 3
SUGGESTED GUIDELINES FOR SAMPLE SUBMISSION

TO THE RADIOANALYTICAL LABORATORY

	Matrix
	System
	Geometry*
	Minimum Volume
	Average Prep Time
	Detector Count Time

	Air Filters
	gamma
	47 mm
	300 ft3
	10 min
	3-17 hr

	
	gamma
	10 mm
	300 ft3
	10 min
	3-17 hr

	
	gamma
	composite
	total vol
	10 min
	3-17 hr

	
	gross ( (
	47 mm
	total vol
	10 min
	10-300 min

	
	alpha spec
	Filter
	total vol
	40 hr
	16 hr

	Solid/Soil/Sludge
	gamma
	marinelli/800 ml
	1,300 g
	1-8 hr
	3-17 hr

	
	gamma
	marinelli/800 ml
	1,500 g
	1-8 hr
	3-17 hr

	
	gamma
	marinelli/1,500 ml
	3,000 g
	1-8 hr
	3-17 hr

	
	gamma
	round box
	150 g
	1-4 hr
	3-17 hr

	
	gamma
	planchet
	20 g
	1-2 hr
	3-17 hr

	
	gross ( (
	planchet
	10 g
	1-16 hr
	1 hr

	
	alpha spec
	N/A
	10 g
	40 hr
	16 hr

	Liquid
	gamma
	marinelli
	500 ml
	10 min
	3-17 hr

	
	gamma
	marinelli
	1,500 ml
	10 min
	3-17 hr

	
	gamma
	polybottle
	50-125 ml
	10 min
	3-17 hr

	
	gross ( (
	planchet
	500 ml
	16 hr
	1 hr

	
	alpha spec
	N/A
	2,000 ml
	40 hr
	16 hr

	Smear/Wipe
	gamma
	N/A
	N/A
	10 min
	3-17 hr

	
	gross ( (
	N/A
	N/A
	3 min
	2 min

	
	alpha spec
	N/A
	N/A
	40 hr
	16 hr

	Hot Particle
	gamma
	qualitative analysis
	N/A
	10 min
	1-17 hr


*Geometries may change at the request of the RAL; the RAL maintains a current listing of calibrated and approved geometries



	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	



EXHIBIT 4

CHARACTERIZATION SAMPLE LABEL
	                     (YR - BLDG - RM - ####)
Sample #:                                            

Location:                                             

Preservation:                                        

Date:                                                  

Time:                                                 

Initials:                                               


_1095078628

