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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) is a general reference for the proper equipment and techniques for analytical field screening.

2.0 DEFINITIONS

Chain of Custody
A method for documenting the history and possession of a sample from the time of its collection through its analysis and data reporting to its final disposition.

Conductivity (electrical)
A measure of the quantity of electricity transferred across a unit area, per unit potential gradient, per unit time. It is the reciprocal of resistivity.

pH
A measure of the acidity or alkalinity of a solution, numerically equal to 7 for neutral solutions, increasing with increasing alkalinity and decreasing with increasing acidity. (Original designation for potential of hydrogen.)

Turbidity
Cloudiness in water due to suspended and colloidal organic and inorganic material.

3.0 RESPONSIBILITIES

The Project Manager or Task Leader (a qualified Nevada Certified Environmental Manager [C.E.M.]) selects site‑specific water sampling methods, locations for sampling and analytes to be screened (with input from the Field Team Leader or Superintendent and project geologist), and is responsible for project quality control and field audits.

The Field Team Leader (a qualified Nevada C.E.M.) implements the water sampling program; supervises the project geologist/hydrogeologist and sampling technician; ensures that proper chain‑of‑custody procedures are observed; and that samples are sampled, transported, packaged, and shipped in a correct and timely manner.

The Project Geologist/Hydrogeologist (a qualified Nevada C.E.M.) ensures proper collection, documentation, and storage of groundwater samples prior to shipment to the laboratory, and assists in the packaging and shipment of samples.

The Field Sampling Technician assists the project geologist/hydrogeologist in the completion of tasks and is responsible for the proper use, decontamination, and maintenance of groundwater sampling equipment.

4.0 FIELD ANALYTICAL PROCEDURES

The pH, specific conductance, water temperature, and turbidity (in accordance with American Society for Testing Materials [ASTM] D-1889) will be periodically measured and recorded on a log sheet. The following sections briefly outline the procedures for measuring these parameters. This SOP is not intended to be all-inclusive, but is intended to provide general guidance regarding these procedures. Specific SOPs have applicable measurements for the type of field activity and will contain any deviations or amendments to these procedures. All field instruments shall be calibrated according to manufacturer’s instructions. All field instruments will be calibrated prior to use. Calibration information shall be recorded in the field logbook. Detailed information regarding maintenance and servicing is available in the operation manual for each meter used. Servicing and maintenance information will be recorded in the field logbook..

4.1 pH

Obtain a sample where pH, temperature, and specific conductance are at equilibrium. Equilibrium is established as follows: pH variation is less than 0.2 pH units, temperature variation is less than 0.5 degrees Celsius (˚C), and less than 10 percent variation in specific conductance. Equilibrium will be established by three consecutive readings.

4.2 Conductivity
Obtain a sample where equilibrium is as follows: pH variation is less than 0.2 pH units, temperature variation is less than 0.5˚C, and less than 10 percent variation in specific conductance. Equilibrium will be established by three consecutive readings.

4.3 Temperature
Obtain a sample where equilibrium is as follows: pH variation is less than 0.2 pH units, temperature variation is less than 0.5˚C, and less than 10 percent variation in specific conductance. Equilibrium will be established by three consecutive readings.

4.4 Organic Vapor
A photoionization detector (PID) will be used to field-screen soil to determine if volatile organic compounds are present. Field screening will be performed by placing the detector within one inch of recently excavated or exposed in-place soil. The highest concentration detected will be recorded on the field notebook. 
Three PID probes, each containing a different ultraviolet (UV) light source, are available for use: 9.5, 10.2, and 11.7 electron volt (eV). Gases with ionization potentials near to or less than that of the lamp will be ionized. These gases will thus be detected and measured by the analyzer. Gases with ionization potentials higher than that of the lamp will not be detected. All three detect many aromatic and large molecular hydrocarbons. The 10.2 eV and 11.7 eV probes, in addition, detect some smaller organic molecules and some halogenated hydrocarbons. The 10.2 eV probe is the most useful for environmental response work, as it is more durable than the 11.7 eV probe and detects more compounds than the 9.5 eV probe. 

The 11.7 eV lamp measures the broadest range of compounds, while the 10.6 eV lamp is somewhat more selective. However, the 11.7 eV lamp provides lower resolution; that is, the lithium fluoride crystal in the 11.7 eV lamp does not allow as much light energy through, effectively making the 11.7 eV lamp “dimmer” than the 10.6eV lamp. Less energy transmitted means less ionization taking place, which reduces the potential resolution. Essentially a 10.6 eV lamp is 10 times more powerful than an 11.7 eV lamp. Therefore, for best accuracy, it is not recommended to use 11.7 eV lamps for applications requiring very high sensitivity. The 11.7 eV lamp should only be used when compounds with ionization potentials over 10.6 eV are expected. Examples include methylene chloride, chloroform, and carbon tetrachloride. (Note: see SOP-39 for additional information on PID principles and procedures.)
Flame ionization detectors (FIDs) will be used only as field screening tools, since they have the following limitations:

· FIDs measure the concentration of total organic vapors and serve as a general indicator of the level of contamination in soil.

· FIDs are not compound-specific and can detect the presence of a wide range of volatile organic compounds (e.g., the PID detects ammonia compounds and the FID detects methane). 

· FIDs read in parts per million equivalent units. The readings must be adjusted based on the instrument sensitivity correction factors, calibration gas span, and estimate of the type of contaminants being measured.

· Moisture and cold temperatures can cause inaccurate meter readings during field screening.

If more accurate field-screening data are required, a headspace sample can be collected by placing soil material (in-place or recently excavated soil) into a sample container. The container is partially filled (50 to 75 percent), leaving an excess space or “headspace” above the soil. The top of the container is covered with aluminum foil and sealed with the lid. The sample is heated by placing it in the sun or near a heat source. The foil is pierced with the detector probe to determine the concentration of the organic compounds, which have volatilized from the soil and into the container headspace. The highest concentration detected is recorded on the field log.

4.5 Turbidity
Obtain a sample where equilibrium is as follows four consecutive turbidity readings with 10 percent of each other. Sample measurements will be collected using a turbidimeter that detects sample opacity. Gross turbidity measurements may be collected using an Imhoff cone.







