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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 equipment that is typically used in the field. Field monitoring instruments are used when data quality objectives specify Level I and Level II analytical support. Level I analysis provides data for on site, real‑time measurements, evaluation of existing conditions, refinement of sampling locations, and health and safety evaluations. The objective of Level I 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 calibration and operating procedures for equipment used for field monitoring.

2.0 DEFINITIONS

None.

3.0 RESPONSIBILITIES

The following is a general description of responsibilities related to calibration and operating procedures for equipment used for field monitoring.

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 solutions 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.

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 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

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.

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. If equipment is lost or stolen while it is checked out to a project, that project will be responsible for replacing the equipment.

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 decontaminated at the job site prior to returning the equipment. 
Multi-Parameter Water Quality Meters for Field Measurements
There are numerous multi-parameter meters available. Any meter used to collect field measurements should be equipped with probes to measure pH, dissolved oxygen (DO), conductivity, temperature, turbidity, and oxidation-reduction potential (REDOX). These measurements should be recorded in the following units:

· standard pH units

· DO—milligrams per liter (mg/L)

· Conductivity—milliSiemans per meter (mS/m)

· Temperature—degrees centigrade ((C)

· Turbidity—Nephelometric Turbidity Units (NTUs)

· REDOX—millivolts (mV)

A relative accuracy of ±0.1 pH, ±0.2 mg/L, ±3% mS/m, ±1(C, ±5% NTU, and ±15 mV is adequate for the type of measurement being performed.

4.1.1 Calibration

Always calibrate the instrument according to the manufacturer’s instructions, taking into account the guidelines provided in this section. The meter must be calibrated before the start of each workday and checked periodically throughout the workday. The instrument can be generally calibrated with one solution (auto calibration) or can be calibrated by a span calibration, which will give more accurate readings. Consult the instruction manual for further details.

4.1.2 Operation

The main use of this instrument is in a flow-through cell, which will take a reading as water is being continuously pumped through using the low flow or purging methods. The reading can be taken at any time while water is moving through the flow-through cell. Be aware that the meter is not waterproof, but the probe is waterproof.

4.1.3 Maintenance

Clean and decontaminate the instrument at the end of each project. Use a solution of soapy water. Rinse the instrument with clean water. Do not clean the instrument while it is disassembled. Rinse the probe several times with distilled or deionized water. 

See the manual for instructions on replacing batteries either in the probe or in the LCD readout meter.

Lamotte Model 2020 Turbidity Meter
The LaMotte Model 2020 portable turbidity meter measures the amount of light scattered at right angles from a beam of light passing through the test sample. Turbidity readings are the measure of the interaction of light with suspended solid particles in the sample. Test results are read directly in NTUs on the LCD digital readout. The accuracy of the LaMotte is ±2% for readings below 100 NTU and ±3% for readings above 100 NTU.

4.1.4 Calibration

The turbidimeter is pre‑calibrated in LaMotte laboratories, and a simple standardization is the only step required prior to testing. Two standards are supplied with each Model 2020 turbidimeter for standardization.

Always calibrate the instrument according to the manufacturer’s instructions taking into account the guidelines provided in this section. The meter must be calibrated before the start of each workday and checked periodically throughout the workday. Consult the instruction manual for further details.

4.1.5 Operation

Rinse the sample tube with the liquid sample and shake the excess liquid out. Fill the sample tube to its neck, taking care to pour the sample gently down the side to avoid creating any bubbles. Cap the sample tube. While holding the sample tube by the cap only, wipe the outside surface with a clean, lint‑free, absorbent wipe until the tube is dry and smudge‑free. Insert the sample tube, make sure the arrows line up and close top to the chamber, and press button to read the sample. 
Water Level Meters
4.1.6 Operation

Upon receipt of meter, set the switch to “on” position. To check the circuit, submerse the electrode (probe) in tap water. This completes the circuit and activates the buzzer. Depress the test button to test the battery and circuitry.

The zero measurement on most meters is at the tip of the inner electrode, visible near the center of the probe. 
4.1.7 Maintenance

After the depth of water has been recorded, the cable should be carefully rewound onto the reel, the probe wiped dry and replaced into the probe holder. Decontaminate the probe, cable, and reel between each use.

To replace the battery, remove the face plate on the reel by unscrewing the three faceplate screws and carefully lifting off to the side to avoid damaging the wiring. Replace the 9‑V battery making sure the polarity is correct. Replace the faceplate.

4.2 Interface Meter
4.2.1 Operation

Turn main switch to the “on” position. Also twist probe to the “on” position. A flashing light on the faceplate indicates that the probe is in the “on” position, but the main switch is not “on.” A continuous buzz indicates that the main switch is “on”, but the probe is “off.”

Lower probe slowly until lights and audible tone are on. Raise and lower the probe gently to determine the exact upper level of the nonconductive floating product. Note level from marked tape. If no floating product exists, one single light will come on.

Continue to lower the probe until only one light is on. Shake the probe slightly at this point to clear any residual product from the conductivity sensor. Raise the probe slowly until both lights and the audible tone are on to determine the product/water interface. Read level directly from the tape.

Repeat steps 2 and 3 to confirm readings.

Continue lowering the probe to the bottom of the well to determine if any sinking product is present in the well. If both lights and buzzer come on, determine the top of the layer by reading directly from the tape.

One light indicates a conductive liquid (i.e., water).

Both lights plus the audible tone indicate a non‑conductive liquid (i.e., product).

4.2.2 Maintenance

The tape should be wiped and carefully rewound onto the reel after each use. The probe should be cleaned with a cleaner, rinsed with a hexane and distilled water mixture, wiped, and returned to the holder. Make sure both switches are turned off.

To replace the battery in the reel, remove the three screws in the faceplate and carefully lift to one side. Replace the heavy-duty 9‑V alkaline or lithium type battery, noting the proper polarity. Replace the faceplate and three screws, being careful to keep all wires within the hub.

To replace the probe battery, remove the three Phillips screws at the top of the probe. Gently pull the probe body apart to expose the battery holder. Remove and replace the 9‑V lithium or heavy-duty alkaline battery. Ensure correct polarity when replacing the battery. Check the three wire connections between the battery holder and the probe body to ensure a tight connection. Push the probe body back together and replace the screws.

4.3 Portable Photoionization Analyzer 

The photoionization analyzer uses an ultraviolet light source to ionize individual molecules that have an ionization potential less than or equal to that rated for the ultraviolet light source. Ambient air is drawn into the chamber with the aid of a small fan. Gaseous contaminants are ionized as they emerge from the column, and the ions are then attracted to an oppositely charged electrode, causing a current, and finally an electric signal that is proportional to the number of ions. See SOP-39 for additional information on photoionization analyzer principles and procedures.
The analyzer has the following limitations: 

· It does not detect methane. 

· It does not detect a compound if the probe used has a lower energy level than the compound’s ionization potential. 
· Response may change when gases are mixed. 
· Other voltage sources such as power lines may interfere with the measurements. 
· Readings can be reported only relative to the calibration standard used. 
· Response is affected by high humidity. 
· During cold weather, condensation may form on the ultra-violet (UV) light source window, resulting in erroneous results. 
· Total concentrations are relative to the calibration gas used. Therefore, contaminant concentrations cannot be identified. Also, while the instrument scale reads 0 to 2,000 parts per million (ppm), response is linear to the calibration gas. 
· Greater concentrations may be “read” at a higher or lower level than the true value. 
· Wind speeds of greater than 3 miles an hour may affect fan speed and readings, depending on the position of the probe relative to wind direction.

4.3.1 Calibration

There are two steps to the calibration: fresh air and a span calibration to a standard gas. See the operation manual for the specific model being used. Also note that there are two different types of bulbs (9.25 electron volt [eV] and 11.7 eV). 

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 gas information (source, type, concentration).

4.3.2 Operation

Unpack the instrument carefully. Unclamp the fasteners on the instrument cover from the main readout assembly. Remove the inner lid from the instrument cover by pulling out the two one‑quarter turn fasteners. Remove the probe, handle, and cable from the instrument cover. Attach the handle and probe extension to the probe.

4.3.3 Maintenance

Perform routine calibration prior to each use and at the end of each day.

Factory calibrate yearly, when malfunctioning, when the span setting exceeds the maximum span setting for the probe in use, and after the UV light source has been replaced.

Clean the main readout assembly after each use. Thoroughly decontaminate the instrument at the completion of the project.

Recharge the battery daily.

Care should be taken when sampling over solids and liquids so that it is not drawn into the instrument.

Carbon Monoxide, Combustible Gas and Oxygen Indicator
Ambient air monitoring at hazardous waste sites is a common safety practice. Activity at a site may cause disturbances that release hazardous vapors into the ambient air. These releases can be detected by commercially available portable air monitoring devices that register real‑time data. This data can be used to establish the existence of hazards such as oxygen deficient or explosive atmospheres. Personnel protective levels may be based on these readings.

The combustible gas sensor of the Model 360 is designed to measure combustible gas or vapor content in air. It will not indicate the combustible gas content in an inert gas background, furnace stack, or in other atmospheres with less than 10 percent oxygen. Further, these instruments should not be used where the oxygen concentrations exceeds that of fresh air (oxygen enriched atmospheres) because the extra oxygen makes any combustible mix easier to ignite and, thus, more dangerous.

Combustible gases will burn or explode only when the fuel/air mixtures are within certain proportions. The minimum concentration of a particular combustible gas in air that will burn and continue to burn when ignited is defined as the lower explosive limit (LEL). The maximum concentration that can be ignited is defined as the upper explosive limit (UEL).

A small pump pulls the atmospheric sample through a filter and pushes it through the flow indicator and the manifold blocks in which the toxic gas, combustible gas and oxygen sensors are mounted. The flow is then exhausted to the side of the case. The approximate flow rate is 1.5 liters per minute.

It is important that every work area be evaluated by someone trained in hazard control to make sure that the correct instrument is chosen and to determine whether other instruments are necessary to assess the hazard. Evacuate all personnel from the area if the instrument the alarm indicates the possibility of a hazardous condition.

To establish a zero background reading, the explosimeter should be prepared for operation in an area known to be free of combustible gases and vapors. A flush of fresh air should be passed through the instrument to zero the meter needle.

Prior to each day’s usage, sensitivity must be tested on a known concentration of each of the gases for which the instrument is calibrated. The indication must be equal to or higher than the actual concentration.

Calibration should be checked and adjusted in fresh air at the elevation where the instrument is to be used. Refer to the manual for more calibration information.

Consult the manufacturer’s instruction manual for details.

Alpha‑Beta‑Gamma (Pancake) Detector
Radiation or radioactivity is the property of the nucleus of an atom to spontaneously emit energy in the form of high‑energy electromagnetic waves or particles. Types of radiation that are of concern are alpha and beta particles, and gamma and X‑radiation.

Stable atoms of an element are composed of a dense nucleus containing an equal number of protons and neutrons. Surrounding the nucleus are clouds or orbits of electrons. The number of electrons in the atom of an element equals the number of protons. The number of neutrons in the atom can vary and, if it does, the atom is known as an isotope. Most isotopes are radioactive; they are unstable and tend to transform into an atom of a different element called a “daughter” by releasing a particle (either alpha or beta) or by emission of gamma and X‑rays. The type of energy released and the rate of this release (decay rate or half-life) is particular to each isotope. An isotope can be identified by determining the type of energy released by measuring the decay rate.

Radiation detectors operate on the principle that radiation causes ionization in the detection media. The ions produced are counted electronically, and a relationship is established between the number of ionizing events and the quantity of radiation present.

Consult the manufacturer’s instruction manual for details.

Draeger Hand Pumps and Direct‑Read Colorimetric Indicator Tubes
The colorimetric tube and pump measure the concentrations of specific inorganic or organic vapors and of gases that cause a discoloration, which is proportional to the amount of material present. The detector tubes are specific for individual compounds, or groups of compounds, and require specific sampling techniques. This information is supplied with the tubes; it details the required sample volume, the proper tube preparation and insertion into pump, and the applicability and limitations of the individual tube. A known volume of air is drawn through a reagent using a pump. The compound reacts with the indicator chemical in the tube, producing a stain whose length or color change is proportional to the compound’s concentration.

Some of the limitations are the measured concentration of the same compound may vary among different manufacturer’s tubes. Many similar chemicals interfere. The tubes provide limited accuracy and results are dependent on the operator’s judgment. Readings are affected by high humidity.

4.3.4 Operation

Do not use an opened tube.

Complete a pump check at the beginning of each operational day. Check the pump for leaks before and after use by placing a tube into the suction inlet of the pump and completely depressing the bellows. The bellows should not completely extend in fewer than 30 minutes.

Refrigerate the tubes prior to use to help maintain the shelf life. Always check the expiration date on the tubes prior to use. Break off both tips of the Draeger tube in the break‑off eyelet located on the front pump plate.

Tightly insert the tube into the pump head with the arrow pointing toward the pump head. If multiple tubes are used (i.e., vinyl chloride), join the tubes with the rubber tube provided, then insert the tube into the pump head.

Fully compress the bellows and allow the bellows to re‑extend until the chain is taut. Repeat as often as specified in the tube operating instructions.

Evaluate the tube according to instructions.

4.3.5 Maintenance

Each unit on return from the field should be visually examined for surface dirt, deformities, cracks, and cuts.

The pump integrity will be checked in the following manner:

· Block the inlet with an unopened tube.

· Fully compress; then release the pump bellows. If the bellows do not completely fill (limit chain slack) in 30 minutes, the unit is operating properly. If the unit does not pass the leak test, proceed as follows:

· Remove the pump plate.

· Unscrew the valve with the special wrench provided.

· Clean the valve in water and dry.

· Replace the disc if it is sticky, brittle, hard, or cracked.
· Reassemble and retest.

· Calibrate the pump volume at least quarterly.
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