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DISCLAIMER

THE FOLLOWING STANDARD OPERATING PROCEDURE PROVIDES GENERAL GUIDANCE FOR BRC CONTRACTORS FOR TECHNICAL ISSUES ADDRESSED DURING ENVIRONMENTAL SITE INVESTIGATION AND REMEDIATION ACTIVITIES.  IT IS NOTED, HOWEVER, THAT EACH SITE IS UNIQUE AND THESE GUIDELINES ARE NOT A SUBSTITUTE FOR COMMON SENSE AND GOOD MANAGEMENT PRACTICES BASED ON PROFESSIONAL TRAINING AND EXPERIENCE.  IN ADDITION, INDIVIDUAL CONTRACT TERMS MAY AFFECT THE IMPLEMENTATION OF THIS STANDARD OPERATING PROCEDURE.  BRC CONTRACTORS RESERVE THE UNRESTRICTED RIGHT TO CHANGE, MODIFY OR NOT APPLY THESE GUIDELINES IN THEIR SOLE, COMPLETE, AND UNRESTRICTED DISCRETION TO MEET CERTAIN CIRCUMSTANCES, CONTRACTUAL REQUIREMENTS, SITE CONDITIONS, OR JOB REQUIREMENTS.
1.0 INTRODUCTION

This Standard Operating Procedure (SOP) provides basic information on operating procedures for radiation field screening equipment that is typically used in the field. Field screening instruments are used for on site, real‑time measurements, evaluation of existing conditions, refinement of sampling locations, and health and safety evaluations. The objective of field screening analysis is to generate data that are generally used in refining sampling plans and in estimating the extent of contamination at the site. This type of support also provides real‑time data for health and safety purposes. The purpose of this SOP is to outline the operation, calibration, and maintenance procedures for equipment used for field screening.

2.0 DEFINITIONS

None.

3.0 RESPONSIBILITIES

The following is a general description of responsibilities related to operating, calibrating, and maintenance procedures for equipment used for field screening.

The Project Manager or Task Leader (a qualified Nevada Certified Environmental Manager [C.E.M.]) is responsible for identifying the appropriate equipment necessary to adequately define the parameters.

The Health and Safety Coordinator will work with the Project Manager in identifying the appropriate safety equipment. The Health and Safety Coordinator will also perform audits to observe field personnel using the equipment. If the equipment is not being used properly, the Health and Safety Coordinator will provide the necessary training and resources.

The Field Team Leader (FTL) (a qualified Nevada C.E.M.) is responsible for including a refresher course on the proper use, calibration, and maintenance of all equipment to be used on the project as part of the kick‑off meeting. The FTL will ensure on a daily basis that all field team members properly use the equipment through the duration of the project. When the equipment is owned by Basic Remediation Company (BRC) and is scheduled for or requires maintenance, these functions are conducted by qualified individuals or by sending the equipment to the manufacturer or a repair company. Before the instrument is taken into the field, it will be inspected and calibrated by the FTL to ensure that it is operating properly.

Field Team Members are responsible for renting equipment required for the project. The equipment should have proper calibration standards and certification, if required. The equipment that will be used should be shipped to the site and be inspected and calibrated in accordance with the equipment’s manual prior to use at the site. For specific operation and calibration procedures see the attached manual (Attachment 1; Ludlum Model 2241 Digital Ratemeter, December 2000).

If the equipment is owned by BRC or BRC Contractor, Field Team Members are to follow the procedure listed below. Prior to mobilization, a field team member will be required to check out equipment or supplies requested for the project and sign an equipment checklist form stating that all equipment is functioning, can be calibrated, is in good condition, all the necessary parts are included in the case, and all supplies requested are present. At that time, all equipment will be calibrated, if applicable, and checked for proper use by a field team member and the FTL. 
The field team members will be responsible for carefully reviewing instruction manuals for the equipment to be used on the project. All field team members will be required to sign a form indicating that they know how to properly operate each piece of equipment that will be used on their project.

This SOP provides a general description of the calibration, maintenance, and operating procedures defined in the manufacturer’s instruction manual, which accompanies each piece of equipment. This SOP should be used as a general reference and the manufacturer’s instruction manual should be followed at all times by field team members when using the equipment.

4.0 GUIDELINES

4.1 Applicability
These procedures apply to all work conducted for BRC, by BRC Contractors, or under the direction of BRC or its’ Contractors. The information in this SOP may be incorporated into project‑specific plans. Deviations or modifications to procedures not addressed in the project plans must be handled as a corrective action. For the purpose of this SOP, Ludlum Model 3 Radiation Survey Meter and Model 2241 Ratemeter/Scaler will be discussed below.

To protect the equipment, it must be kept in the proper cases, packaged properly, and/or secured during transport. If equipment is damaged during transport because it was not properly secured in its case, resulting charges will be directly applied to the job. 

Equipment or supplies at job sites should never be left unsecured where they can be lost or stolen. 

Any equipment failures are to be reported immediately to the FTL and returned as soon as possible for repairs. This notification ensures that proper charges/credits are documented and that a replacement is delivered to the site.

All equipment will be cleaned or decontaminated at the job site prior to returning the equipment. 
4.2 Radiation Field Screening
The instruments discussed in this SOP are designed to survey levels of radiation during field screening activities. Activities may include, but are not limited to, screening the immediate work area or environment for radiation as a standard health and safety procedure, and screening investigation matrix (soil) for radiation. Reference site specific work plans or Health and Safety Plans for required procedures to determine when radiation field screening is required.

4.3 Ludlum Model 3 Radiation Survey Meter and Model 2241 Scaler/Ratemeter
Ludlum Model 3 

The Ludlum Model 3 is a portable radiation survey meter. The instrument is set for 900 volt Geiger-Mueller Tube (GMT) measurement of beta and gamma radiation. The range of the meter is from 0 to 200 milliroentgen per hour (mR/hr). It is important that the operator realizes that this meter will not respond to most alpha radiation.

Ludlum Model 2241

Ludlum Model 2241 meter has a digital readout which records with automatic ranging in counts per minute (CPK) and kilo-counts per minute. It comes with a handheld Geiger-Mueller pancake probe that is used to survey surfaces such as equipment, clothing, skin, or investigation matrix for alpha, beta and gamma radiation.

4.3.1 Operation

To use the Ludlum Model 2241 meter, remove the instrument from the carrying case. Install the required “D” sized batteries by loosening the thumbscrew on the face of the meter and insert the two batteries. Ensure proper polarity, as indicated on the inside of the battery compartment cover. After properly inserting the batteries, close the compartment and retighten the thumbscrew. Remove the red plastic protective cover from the pancake probe. Assemble the meter by attaching the handheld probe to the cable, and the cable to the meter. Switch the selector switch to “rate meter”. Flip the “F/S” switch to the “F” position. Flip the “AUD” switch (audio control) to the on position. Verify the meter operation by placing the probe over the “check source” (the yellow plastic square location on the left side of the meter). Operation is verified if the meter readout displays digits and the audio output chirps at a high frequency. Proceed with meter calibration. For additional details refer to the attached manual for the Ludlum Model 2241 meter.

To use the Ludlum Model 3 meter, first remove the meter from the protective carrying case. Place the multifunction switch in the “BAT” position and note the meter’s reading. Then place the multifunction switch in the “X0.1” position, the F/S switch in the “S” position, and the “AUDIO” switch in the “ON” position. Note that an audible clicking sound can be heard while the meter is counting. After a few seconds, press the “RES” button and note that the meter returns to zero.

4.3.2 Calibration

The Ludlum Model 2241 calibration routine consists of entering detector parameters into memory via the switch board and adjusting the “CAL” controls (“HV,” “DISC”. and “OVL”) for the specific detector operating requirements. Reference Section 5.4 in the attached Ludlum Model 2241 Instructional Manual for additional calibration details. 

The Ludlum Model 3 calibration routine consists of first turning the meter on and reading and recording the background radiation level. Place the GMT probe flat against the casing of a certified Sr90 standard, or the recommended standard per the manufacturers manual. Then adjust the multifunction switch until the meter reading remains on scale. Then read and record the meter’s response. Calculate the detector’s efficiency as follows: E = Meter Reading – Background/Activity. Check to ensure that the calculated efficiency is within +/- 0.1 of the efficiency rating placarded on the meter. Then, set the multifunction switch to “X0.1” before entering the site.

Calibration events will be documented in a logbook. Documentation will include the date inspected, person responsible for calibrating the instrument, the instrument number, calibration results, calibration standard information (source, type, certified calibration standard).

4.3.3 Maintenance

Both the Ludlum Model 2241 and Model 3 maintenance consists of keeping the instruments clean and periodically checking the batteries and calibration. An instrument operational check should be performed prior to each use by exposing the detector to a known source and confirming the proper reading on each scale. Re-calibration should be accomplished after any maintenance or adjustment to the detector. Ludlum Measurements recommends re-calibrating at an interval no greater than one year. For the purpose of individual investigations, the detectors should be calibrated at the start of each field program at a minimum.

5.0 REFERENCE

Ludlum Measurement, Inc., 2000. Ludlum Model 2241 Digital Ratemeter, Ludlum Measurements, Inc., 501 Oak St., P.O. Box 810, Sweetwater, TX 79556, December 2000, SN 170658 and Succeeding Serial Numbers.
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