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MANUAL AND MECHANICAL COLLECTION OF SURFACE AND 
SUB
SURFACE SOIL SAMPLES IN SUPPORT OF SITE CHARACTERIZATION

1.0 Scope

This document describes the procedure for collecting surface and subsurface soil samples via handheld tools and mechanical equipment in designated sampling locations in support of site characterization. This procedure is applicable to personnel assigned to the Characterization and Final Site Survey (CFSS) organization and, unless otherwise indicated, CFSS personnel shall perform the requirements of this procedure.
2.0 Purpose

The purpose of this document is to establish the requirements and procedures for monitoring, collecting, and preserving surface and subsurface soil samples, primarily as core samples. These soil samples shall be used to provide characterization information applicable to surface and subsurface soil in accordance with Reference 3.1.1.

3.0 References, Definitions, and Developmental Resources
3.1 References

3.1.1 SC-SP-004, Radioactive Contamination Monitoring Requirements for Facility Surface Characterization
3.1.2 RL-AP-1.0, Administrative Operating Procedure for the Radioanalytical Laboratory
3.1.3 WA-OP-20, Identification, Segregation, Separation and Documentation of Low Level Waste
3.1.4 QD-AP-05.2, Work Instructions
3.1.5 HS-OP-001, Completion of Industrial Safety Checklist
3.1.6 
3.1.7 
3.1.8 PR-AP-17.1, Operation of Project Records Management System
3.1.9 TD-AP-02.0, Indoctrination, Training, and Qualification
3.1.10 
3.2 Definitions

Refer to the Battelle Columbus Laboratories Decommissioning Project (BCLDP) Procedures Dictionary for definitions of the following terms:
	Container

Cross-Contamination

Decision Level Values (DLV)

Label

Mechanical Collection


	Minimum Detectable Activity (MDA)

Sample

Subsurface Soil

Surface Soil



























3.3 Developmental Resources

3.3.1 NUREG/CR-5849, Manual for Conducting Radiological Surveys in Support of License Termination – Draft Report for Comment, 1992
3.3.2 Geoprobe Macro Core Soil Sampler, Standard Operating Procedure
4.0 General
4.1 Documentation and Sample Control

4.1.1 Maps of sample locations shall be provided by the sample team.  Any maps shall be included in the data package generated by the Work Instruction.
4.1.2 Proper control of samples shall be maintained to ensure sample integrity as specified in Reference 3.1.2.

4.1.3 When directly handling samples, personnel shall wear clean gloves during each sampling and decontamination effort. Personnel shall change gloves after sampling each location.

4.1.4 Sampling equipment shall be decontaminated after use and prior to any additional sampling to avoid cross-contamination. This decontamination shall be performed in accordance with methods specified in Section 4.3. The radiological surveys required by Section 4.1.6 shall be performed after sampling equipment has been decontaminated.

4.1.5 After sample containers have 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 4.2) and taped.

4.1.6 Direct and indirect radiological surveys shall be performed on equipment, samples, and sample containers as specified in Exhibit 1 and documented on DDO-381. Equipment shall be considered free of residual contamination if monitoring results are less than MDA. If the results are greater than MDA, contact Health Physics, and then decontaminate the equipment. If the soil is above MDA, contact Health Physics, and handle according to Reference 3.1.3.

Direct and indirect chemical monitoring also shall be performed if chemical hazards are known or suspected to be present, as directed by the Work Instruction.

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

4.1.8 Specific requirements for preservation of samples shall be determined by the CFSS Supervisor or designee on the basis of the sample medium and analysis to be performed, and included in the Work Instruction.

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

4.1.10 The CFSS Task Leader or designee shall document the collection of all samples into the Characterization Sample Log Book.

4.2 Containers and Labels

4.2.1 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 2.

4.2.2 The CFSS Task Leader shall determine the type of sample container and minimum sample quantity required for analysis based on individual laboratory requirements, and included in the Work Instruction.

4.2.3 Sample containers may be new or cleaned used ones.

4.2.4 Wide mouth containers are preferred for ease of filling. Suitable plastic bottles are preferred, but glass may be necessary for certain types of analysis, as directed in the Work Instruction.

4.2.5 Labels shall include the following information:

4.2.5.1 Sampler’s name

4.2.5.2 Date and time of sample collection

4.2.5.3 Sample location

4.2.5.4 Sample number from Sample Tracking Logbook

4.2.5.5 Preservation, if required.

NOTE:
If no preservation is required, indicate “NONE” or “Preservation:  NONE” on the sample label. Sample label is shown in Exhibit 3.

4.3 Decontamination

NOTE:
Consult the Waste Manager prior to use of any hazardous materials.

4.3.1 Chemical sampling

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

4.3.1.2 Rinse the equipment with distilled water.

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

4.3.1.4 Rinse the equipment with distilled water.

4.3.1.5 Dry the equipment with a clean paper towel.

4.3.2 Radiological sampling

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

4.3.2.2 Wipe the equipment with a clean paper towel.

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

4.3.4 Waste generated from decontamination of sample/sampling equipment shall be turned over to the Waste Manager for disposal in accordance with Reference 3.1.3.

4.4 Equipment

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

4.4.2 Appropriate samplers:  stainless steel scoop, split-spoon sampler, and/or open tube macro-core sampler.

4.4.3 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.), custody tape if applicable.

4.4.4 Mobile mounted drill rig, capable of utilizing both static force and hammer-driving capability to advance sampling tools into the subsurface soil.

5.0 
5.1 

5.2 

5.3 
5.3.1 
6.0 Procedure

6.1 The CFSS Task Leader shall 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. The CFSS Task Leader also shall determine the proper sample container, quantity, preservation, and disposition of each sample or group of samples. 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 An Industrial Safety Checklist (DDO-195), Work Instruction (DDO-104) (with DLVs attached), and Waste Management Checklist (DDO-164) shall be completed in accordance with References 3.1.5, 3.1.4, and 3.1.3, respectively.

6.2.2 Complete the Field Instrument Source Check (DDO-380) and the Geoprobe Unit Daily Pre-Operational Check List (DDO-174 ) prior to starting the survey.

6.2.3 Obtain the sequential sample number (#) from the Characterization Sample Log Book.

6.2.4 Battelle (BCO) Facilities must be informed of the sampling area and review potential underground electrical, fiber-optic, utility, and drain lines. Facilities must notify the CFSS Supervisor and the Industrial Safety Officer of its findings and map locations (and ground markings). Facilities must approve the sampling area through the CFSS Supervisor / Task Lead AND the Industrial Safety Officer. The Ohio Utilities Public Service (OUPS, 1-800-362-2764) must be contacted within 48 hours prior to the start of sampling. Also, indicate if no OUPS positive findings are received. After the utilities have been identified by Facilities and/or contract personnel, each sampling location will be scanned with the MAC-51BX magnetometer or equivalent to ensure that a utility or foreign object has not been missed. Training on the use and safe operation of the magnetometer will be documented on the Attendance Record (DDO‑349) and retained for future reference. This utility survey will be documented on the Daily Summary Report Form (DDO‑382). The CFSS Task Leader or designee will confirm and initial DDO‑195 prior to the start of any sampling beyond the surface soil.

CAUTION: If an independent vendor, e.g., UTILOCATE, is retained to identify underground utilities, the vendor shall use the most recent BCO Facilities drawings/maps and provide the CFSS Supervisor / Task Leader and the Industrial Safety Officer with copies of changes or locations upon completion of vendor survey.
6.3 Refer to the Work Instruction to determine the location and type of soil sample to be collected.

6.4 Smear and directly monitor the inside surfaces of the corer, sampler barrel, or scoop prior to use. Record the number of the smear(s) on DDO-381.

6.5 Scoop (surface soil only)

6.5.1 Collect a shallow surface soil sample (to a depth of approximately 2 to 6 inches) using the metal scoop. The area over which the sample shall be collected shall be approximately 6 inches by 6 inches.

6.5.2 Perform a direct radiation survey on the soil sample and record the reading on DDO-381.

6.5.3 Transfer the soil sample to an appropriate container.

6.5.4 Label the sample container with the appropriate sample tag in accordance with Section 4.2.5. 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 form DDO-381.

6.5.5 Decontaminate sample container/sampling equipment after each sample in accordance with Section 4.3.

6.5.6 Monitor sample container/sampling equipment in accordance with Sections 4.1.6 and 4.1.7.

6.6 Hand Corer (surface soil only)

6.6.1 Press the hand corer into the ground (to a depth of approximately 6 inches) and rotate to obtain a clean-cut core.

6.6.2 Carefully remove the corer, to maintain integrity of the core.

6.6.3 Perform a direct radiation survey on the soil sample and record the reading on DDO-381.

6.6.4 Transfer the sample into an appropriate sample container, if required.

6.6.5 Label the sample container with the appropriate sample tag in accordance with Section 4.2.5. 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.

6.6.6 Decontaminate sample container/sampling equipment after each sample in accordance with Section 4.3.

6.6.7 Monitor sample container/sampling equipment in accordance with Sections 4.1.6 and 4.1.7.

6.7 Split-Spoon (surface and subsurface soil)

6.7.1 Assemble the split-spoon sampler.

6.7.2 With a hammer, mallet, or mechanical assistance (if necessary), drive the barrel into the ground to the specified depth (minimum of 6 inches). Mark the outside of the sampler barrel to indicate sample depth.

6.7.3 Remove the sampler barrel from the ground.

6.7.4 Remove the nosepiece.

6.7.4.1 If a liner is not used, transfer the core onto a piece of plastic film; wrap the core and identify the top end of the core with a “T” (top).

6.7.4.2 If a liner is used, slide the liner out of the sampler barrel, identify the top end of the core in the manner stated above, and cap both ends of the liner; or transfer the sample into an appropriate sample container, if required.

6.7.5 Perform a direct radiation survey on the soil sample prior to sealing and document the reading on DDO-381.

6.7.6 Record the depth (length) of the core on DDO-381.

6.7.7 Label the sample container with the appropriate sample tag in accordance with Section 4.2.5. 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.

6.7.8 Decontaminate sample container/sampling equipment after each sample in accordance with Section 4.3.

6.7.9 Monitor sample container/sampling equipment in accordance with Sections 4.1.6 and 4.1.7.

6.8 Subsurface Mechanical Soil Sampling

Obtain all samples in accordance with the provisions of Section 3.3.2 of this procedure.  Only certified personnel may operate the mobile drilling rig. Personnel are considered certified only when instructed on and approved by “Geoprobe” Trained Operators per Section 3.3.2.

6.9 Subsurface Mechanical Soil Sample Recovery

6.9.1 Remove macro core cutting shoe.

6.9.2 Slide the liner out of the sampler barrel and deposit the sample in a pan.

6.9.3 Monitor the sample in accordance with Sections 4.1.6 and 4.1.7.

6.9.4 Transfer the soil sample to an appropriate container.

6.9.5 Perform a direct radiation survey on the soil sample prior to sealing the container and document the reading on DDO-381.

6.9.6 Record the depth (length) of the core on DDO-381.

6.9.7 Label the sample container with the appropriate sample tag in accordance with Section 4.2.5. 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.

6.9.8 Decontaminate sample container/sampling equipment after each sample in accordance with Section 4.3.

6.10 If a sampling location has been altered by more than 1 foot in any direction, note the change of position on DDO-381 (under “Comments”), together with the reason for its change.

6.11 Summarize daily activities, including unusual situations, inaccessible areas, etc., on the Daily Summary Report Form (DDO-382). The CFSS Task Leader shall sign sample data sheets after review for completeness and accuracy.
6.12 The Waste Management Transportation Specialist or designee shall determine transportation and storage of samples.
6.13 The CFSS Supervisor shall plan overall characterization efforts and oversight of sampling and review analytical data and evaluate the radiological results.
7.0 Records

All records generated by implementing this procedure will be attached to the controlling work instruction and sent to Project Records (in accordance with Reference 3.1.6) as a package at the conclusion of the work specified on the work instruction.
· Radioanalytical Laboratory Analytical Request 
· Work Instruction 

· Waste Management Checklist

· Geoprobe Unit Daily Pre-Operational Checklist

· Industrial Safety Checklist

· Attendance Record

· 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 and Chain-of-Custody Record 
· (Reference 3.1.2)

· DDO-104, Work Instruction (Reference 3.1.4)

· DDO-164, Waste Management Checklist (Reference 3.1.3)
· DDO-174, Geoprobe Unit Daily Pre-Operational Checklist

· DDO-195, Industrial Safety Checklist (Reference 3.1.5)

· DDO-349, Attendance Record (Reference 3.1.7)

· 
· DDO-380, Field Instrument Source Check (Reference 3.1.1)

· DDO-381, Characterization Sampling or Gamma Survey Report (
· Reference 3.1.1)
· DDO-382, Daily Summary Report Form (Reference 3.1.1)
8.2 Exhibits

· Exhibit 1, Radiological Survey Matrix for Sampling

· Exhibit 2, Suggested Guidelines for Sample Submission to the Radioanalytical Laboratory
· Exhibit 3, Characterization Sample Label
8.3 Attachments

None.
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GEOPROBE UNIT
DAILY PRE-OPERATIONAL CHECKLIST

Unit ID:

Date

Hour Meter Reading

Operator's Name

VISUAL/OPERATIONAL CHECKS

OK

NOT
OK

OK

NOT
OK

OK

NOT
OK

OK

NOT
OK

OK

NOT
OK

Obvious damage/leaks Check floor

Check area for obstructions

Fluid Levels: Gas, oil, coolant,
transmission, etc.

Inspect electrical lines

Hour meter and gauges, battery

Inspect tires/tracks

Inspect unit for structural damage

Check unit operation

Hydraulic controls/lines

Hard hats being worn

Appropriate safety apparel

Check drive brake operation

Check drive functions

General Inspection, Belts, Air Filter

Repairs Needed:

Remarks:

Reviewed by:

Date:

DDO-174

09/00(tpa)






EXHIBIT 1
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
	-


a
Exposed portion of sample in the sample container or sample medium prior to sampling or transfer to sample container.
EXHIBIT 2
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
	[image: image7.png]5<Battelle
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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 3
CHARACTERIZATION SAMPLE LABEL

	(YR – BLDG – RM - #### )

Sample #:  







Location:






Preservation:







Date:








Time:








Initials:
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