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Purpose, Objectives and Scope

1.1 Purpose

The purpose of this standard is to eliminate or manage the following atmospheric hazards:

· Oxygen deficient or oxygen rich atmospheres

· Flammable or explosive atmospheres
· Gases above the permissible exposure limits
1.2 Objective

This standard establishes minimum requirements for portable gas detection instruments and their use in the following situations:

· Before performing general work where hazardous atmospheres may exist

· Before performing hot work

· Before entering a confined space

Note: Each Americas Products strategic business unit (SBU) or business unit (BU) or location may have additional regulatory requirements.

1.3 Scope

This standard applies to all Company or contractor personnel performing portable gas testing at Americas Products (GD) facilities or property or joint-venture operations where joint-venture agreements allow its use.

This standard does not apply to fixed gas detection devices or systems.
2.0 Terms and Definitions

The following terms and definitions apply to this Americas Products – SWP Gas Detection Standard.

Approved Written Work Procedure – A written procedure developed by competent personnel using risk management considerations that have been approved, as appropriate, and maintained in a retrievable filing system in electronic or hard-copy format. The procedure lists task-oriented steps that have a starting and ending point and details how work is to be completed using the safe work practices (SWPs) and guidelines or other materials (where appropriate). The procedure also identifies activities, roles, responsibilities and authorities assigned to all the parties involved.
Bump Test (Response Check) – A functional check on test instruments prior to use. Test instrument sensors are briefly exposed to manufactures test gas concentrations to confirm that instrument is within calibration range and alarms work at appropriate set points. Bump tests may also be conducted after conducting gas tests, in addition to the prior to use test, to confirm the functionality of the instrument. If the instrument does not respond correctly it must be Field Calibrated. Test must be documented.
Classified Hazardous Area – Any area classified as a hazardous zone area (Zone 0, 1, 2 or Class I, Division 1 or 2) in accordance with American Petroleum Institute Recommended Practice (API RP) 505/API RP 500 or other equivalent local standards.

Combustible Gas Indicators – Meters using a filament heated or coated with a catalyst that reacts with flammable vapor. The reaction causes a change in the filament temperature, which registers on the meter’s readout. Typical instruments using the combustible gas indicator method include instruments normally known as lower flammable limit (LFL) or lower explosive limit (LEL) explosion meters/vapor testers. See also Lower Flammable Limit.

Company Representative – A Chevron employee who is responsible for liaising with and managing the contractor to ensure that the contractor performs the work safely in accordance with applicable SWP standards.

Competent Gas Monitor - A person who is competent in the calibration and use of portable gas-testing equipment and has successfully demonstrated the use of the equipment in the field and is able to recognize hazards inherent to Hot Work or Confined Space Entry.

Competent Person – An individual who has the skills, knowledge, experience, judgment and ability to perform the specific assigned tasks or activities to meet requirements of the relevant SWPs. 

Note: The competent person may vary for each SWP or element of those SWPs.
Confined Space – This definition may differ by SBU/BU, depending on the local regulatory requirements. Generally, confined space means any space that meets all of the following criteria:

· A person can bodily enter and perform assigned work;
· The space has limited means of entry and exit;
· The space is not designed for continuous occupancy; and

· The space contains (has contained or has the potential to contain) a hazardous atmosphere.

Continuous Gas Testing – A process whereby the required gas tests are continuously monitored. Continuous gas testing is normally required where there is a high likelihood of changing gas concentrations or where there is a high risk to workers if the gas concentration changes unexpectedly.

Field Calibration – A physical check of gas testing equipment to ensure that the testing element sensors and alarms are working within prescribed limits prior to use. The instrument sensors are briefly exposed to the manufacturer’s test gas concentrations to confirm that the instrument is within calibration range and the alarms work at the appropriate set points. This portion of the field calibration procedure is commonly identified as a Bump Test. If needed, the instrument is reset to the “optimum” reading, as detailed in the manufacturer’s handbook. Field calibrations may also be conducted after conducting gas tests, in addition to the prior-to-use test, to confirm the instrument did not malfunction during the testing. 
Follow-Up Testing – Testing performed after the initial testing at intervals sufficient to ensure that the atmosphere remains safe for the work being performed.  Follow-up tests must be performed and recorded whenever work has been stopped for more than 30 minutes, whenever operating conditions change, or at least every four hours.
Gas Testing – Using portable detection equipment, including detector tubes and combustible gas indicators, to determine the levels of oxygen and flammable or toxic vapors and gases.

General Work Permit – The written or printed document or collection of documents that is provided by the Permit Issuer to allow and control work.

Hazardous Area – Any classified hazardous area or those areas of a facility where flammable liquids, gases or vapors are present on a continual, intermittent or periodic basis or where flammable liquids, gases or vapors may be present, but are confined within closed containers or systems under normal operating conditions.

Hazardous Atmosphere – Atmospheres that expose personnel to the risk of death, incapacitation, impaired ability to self-rescue, injury, or acute or chronic illness that may be caused by any of the following:

· An atmospheric concentration of any substance that could result in employee exposure in excess of the permissible exposure limit (PEL), for example, to benzene or hydrogen sulfide.

· Flammable gas, vapor or mist in excess of 10 percent of its lower flammable limit (LFL).

· An atmospheric oxygen concentration less than 19.5 percent or above 23 percent.

· Any other atmospheric condition that is immediately dangerous to life or health (IDLH).

High-Risk Work – Job tasks involving the following SWPs: confined space entry, electrical work, hot work, isolation of hazardous energy, work at height and a excavation.

Hot Work – Any operation or job that could provide, become or create an ignition source for any flammable or combustible material in a hazardous area.

Initial Gas Testing – Gas test or tests taken prior to beginning work and that are designed to determine the following:

Requirements for entry

If the area is safe for hot work

The tests may be conducted in two parts: testing a confined space initially from the outside and then testing again on the inside to determine if it is safe for work to commence.

Job Safety Analysis (JSA) – A detailed, written hazard assessment that breaks down a job task into the sequence of steps required to do the following:

· Perform the task

· Identify the hazards specific to each step

· Evaluate the hazard risk 

· Detail mitigation measures to eliminate or manage the risk

Note: The job task is broken down into the sequence of steps required to perform the task, the potential hazards/risk for each of these steps are determined, and the controls necessary to eliminate or mitigate those hazards/risks are developed.

LFL/LEL Explosion Meter – An instrument used to measure the percentage of the lower flammable limit (LFL) or lower explosive limit (LEL) of a flammable substance. See also Combustible Gas Indicator.

Lower Flammable Limit (LFL) – The lowest mixture of hydrocarbon vapor and air that will support combustion. LFL is typically indicated on gas testing equipment as 100 percent and is sometimes referred to as lower explosive limit (LEL).

Manufacturer’s Calibration – A periodic physical test of gas testing equipment conducted by the equipment manufacturer or manufacturer’s nominated agent or representative to ensure that the testing element sensors are working within the prescribed limits and that the sensors check the other critical instrument operations. Manufacturer calibrations must be done according to the manufacturer’s specifications as described in the owner’s manual. Manufacturer calibrations should also be done when an instrument does not pass field calibration.

Non-Routine Task – Any operation or maintenance activity performed within an operating area that is outside of the operator’s or maintenance worker’s normal work duties where no approved written work procedure exists, for example, any task involving hot work or line-breaking by operational, maintenance or contractor personnel.

Oxygen Monitor – A device containing an electrochemical sensor that detects oxygen and is used for measuring the percentage of atmospheric oxygen. As the amount of atmospheric oxygen increases or decreases, the electrical current fluctuates and produces a signal that is sent to the instrument’s meter.

Permissible Exposure Limit (PEL) – An exposure limit to a chemical as established by regulatory authorities. Chevron also has internal exposure limits. The PEL may be either a:

· Time weighted average (TWA) limit or short-term exposure limit (STEL)

· Maximum concentration exposure limit (for example, a ceiling limit)

Permit Approver – A competent individual who has been trained, tested and authorized by the Company to review and, where applicable, sign and approve the relevant forms.  Business Unit Local Management will determine if a Permit Approver will be required to review and approve permitted job tasks deemed as ‘high risk’ permitted work.
Permit Issuer – A competent and trained individual who has been authorized by the Company to complete, review and issue the various types of work permits and work forms for his or her assigned area. BUs can determine if the Permit Issuer may also serve as the Permit Approver or whether an additional level of approval is required.

Permit Requester or Permit Holder - A competent individual who knows the requirements of general work permits; who reviews, signs and accepts an issued work permit; and who is responsible for ensuring that all requirements and conditions of the issued work permit and all related permit documentation are met.  As a minimum the Permit Requester must have undertaken Awareness training (or equivalent) on the GM SWP’s.
Person in Charge – A competent individual who is responsible for an assigned area and for the safe execution of the work in that area. The designated person may vary for specific work, depending on the work specified.  Note: Sometimes call Responsible Person/Party.
Qualified Gas Tester – A person who has received thorough training in gas-testing above the Competent Gas Monitor level.  This person is more knowledgeable in what gases are likely to be present in process areas and understands gas testing techniques to a deeper level.Routine Task – Any task performed in an operating area where the operations or maintenance personnel have been adequately trained in the task and are familiar with all of the hazards associated with the task, and where there is an approved written procedure for the task.

Safe Atmosphere – An atmosphere that meets all of the following requirements:

· The atmosphere is safe for a person to work in without wearing supplied air respiratory protection (for example, containing sufficient oxygen, and no toxic or hazardous vapors).

· No flammable vapors are detected in the atmosphere within 15 meters (50 feet) of a site where hot work will be performed.

3.0 Roles, Responsibilities and Training Requirements

All persons involved in gas testing must meet the training and competency requirements of this standard prior to starting work. When selecting personnel as gas testers, consideration should be given to his or her level of experience and past performance.

An individual may fill more than one role as long as he or she meets all of the competency requirements and is able to carry out multiple responsibilities. For example, a Permit Issuer may also serve as a Qualified Gas Tester. SBUs/BUs may determine the appropriateness of personnel fulfilling dual roles.

The following role is specific to Gas Detection:

· Qualified Gas Tester

There may be additional SWPs and roles needed for performing permitted work, such as, confined space entry, hot work or isolation of hazardous energy. Refer to the Roles, Responsibilities and Training Requirements section of the applicable SWP standard see  6.0 – References section and 7.0 – Other Guidance Documents section of this document) for additional relevant roles. 

3.1 Initial Training

Qualified Gas Testers must meet the competency requirements prior to starting work. Refer to the Americas Products – SWP Training Requirements Tool. 

3.2 Refresher Training

Refresher training must be provided as follows:

· Whenever an individual demonstrates insufficient knowledge of the Americas Products – SWP – Gas Detection Standard
· At least every three years 

· Whenever an incident has occurred where the root cause indicates a lack of knowledge of the work permit process
4.0 Standard Instructions

· The conditions under which Portable Gas Detection and personal gas monitors are to be used shall be described. (A)

· Gas testing shall be required when there is a potential for any hazardous working atmosphere, including oxygen deficient or enriched environments, flammable/explosive conditions, immediately dangerous to life or health (IDLH) atmospheres, or toxic atmospheres above permissible exposure limits. (B)

· Portable gas testing must be performed and evaluated by a Qualified Gas Tester (QGT). (M)

· Only a QGT may perform initial, renewal and revalidation gas testing for permit clearance 

· A Competent Gas Monitor (CGM) may perform only continuous gas monitoring 

· Gas testing shall be performed and/or personal gas monitors (wearable) shall be worn where there is a risk of a potentially hazardous atmosphere including, but not limited to the following activities: (C)

· Hot work

· Confined space entry

· Isolation of hazardous energy activities as predetermined by the Hazard Analysis. 

· Excavation and trenching

· Emergency response (e.g. leaks, spills, etc.)

· Process and production operations, handling or storage of hazardous materials or cargo (e.g., manufacturing facilities, drilling and productions facilities, storage tanks, ships/shipyards, tank cars, hazardous waste sites).

· Other activities or conditions as defined by the reporting unit/facility.

Note:  Personal passive gas monitors must not be used for initial, renewal and revalidation gas monitoring purposes.  They are only designed for personal alarm purposes.

· Gases must be tested in the following order: (D)

· Oxygen content

· Flammable/explosive gases and vapors (i.e., %LEL)
· Toxic gases and vapors (e.g., hydrogen sulfide (H2S), benzene).

· Acceptable criteria for gas testing results (e.g., %LEL, %oxygen, and permissible exposure limits of other gases) shall be described and conform to applicable legal requirements, as well as Chevron standards and/or accepted best practices. Appropriate controls (e.g., engineering, administrative or PPE) must be used to control exposures consistent with gas testing results. (E

The following atmospheric conditions / limitations apply:
· Oxygen outside of 19.5% to 23.5%.  Work in environments less than 19.5% O2 must only be conducted by specially trained personnel or contractors in conformance with all CHESM requirements. 

· LEL must not exceed 5%

· IDLH & Ceiling limits referenced from applicable regulatory and Chevron Occupational Exposure Standards (see http://etc.chevron.com/hes-thra/coesc.aspx).
· Work shall not commence until gas testing results are within acceptable criteria defined above. (F)

4.1 Assessing and Managing Hazards

The potential job hazards should have already been identified in accordance with the Americas Products – SWP Assessing Hazards and Managing High-Risk Work Procedure so that Qualified Gas Testers know what tests to take.

Refer to the Americas Products – SWP General Work Permit Standard for details on Work Permit requirements.

When gas testing will be occurring in support of high-risk work, competent personnel must determine the additional work forms or documentation needed based on the risk assessment. Refer to the relevant Americas Products SWP standards for more information.
4.2 Qualified Gas Tester Responsibility

A Qualified Gas Tester is responsible for conducting initial and follow-up gas tests and seeing that the atmosphere remains within the safe limits for entry as specified in the general work permit and related documentation.  The Qualified Gas Tester records the results on the relevant documents in accordance with the Americas Products – SWP General Work Permit Standard, Americas Products – SWP Hot Work Standard, and Americas Products – SWP Confined Space Entry Standard.
4.3 Observing Tests

Where feasible, personnel performing work tasks subsequent to the gas testing will be given the opportunity to observe the initial testing and any subsequent follow-up testing or monitoring. Personnel may request a retest before they commence work if they believe the gas testing is inadequate.

Where contractors conduct initial gas tests, these should be verified by a Americas Products competent person, wherever feasible. This is accomplished by reviewing the contractor’s results and verifying that the contractor’s gas detection equipment has been properly serviced and calibrated.

4.4 Gas Detection Equipment

4.4.1 Portable Gas Detection Equipment Systems

Americas Products currently uses a number of different types of portable gas detection instruments. At a minimum, portable gas detection equipment systems must have all the following components:
· The instrument handbook

· The manufacturer’s accessories (for example, sample lines, probes, water trap, hand aspirators, instrument cover), as appropriate

· The manufacturer’s calibration kit
· Spare, fresh batteries of the approved type, or the approved battery charger

· Consumable spares (as appropriate) – for example, filters

· The gas detection instrument

4.4.2 New Equipment Purchases

Where a Americas Products location is replacing gas detection equipment, new equipment must be purchased in accordance with the specification detailed in Appendix A: Multi-Gas Detector Purchasing Specifications/Questionnaire. This specification includes a supplier questionnaire that can be provided to Global Procurement when seeking bids for gas detection equipment.
4.4.3 Sensor Specification

Gas detection instruments should be purchased with only the relevant sensors required in the operating facility where the instrument will be used. Over-specification of sensors (for example, specifying H2S sensors for an instrument to be used only around light hydrocarbon products with ultra-low sulfur content) may result in significant increased cost of ownership over the lifetime of the instrument. Prior to final selection of new equipment, the appropriate subject matter experts should be consulted on the appropriate sensors for the proposed application(s) of the gas detector.

Note: As a minimum all instruments must contain a combustibles (LEL) sensor and an oxygen sensor.

4.4.4 Accessories

Use only manufacturer-approved accessories with your instrument. Incorrect accessories can compromise the operation of the instrument; for example, a non-approved sample line may contain silicone compounds that can poison the detection filament.

4.4.5 Equipment Use

Americas Products provides gas testing equipment for use only by its own Qualified Gas Testers. To avoid unfamiliarity with equipment and liability issues, Americas Products gas testing equipment must not be loaned to a contractor.

4.4.6 Maintenance Responsibility

The Person in Charge will designate one or more persons to be responsible for maintaining and calibrating the facility’s gas testing equipment.
4.4.7 Calibration Requirements

A calibration shall be performed on electronic instruments at least monthly.The calibration record sheet shall be retained with the gas detection equipment (or easily retrievable at the facility where it is being used) .Field Calibration Requirements
A field calibration (Bump Test) of the instrument must be performed daily, or each time the equipment is used, to ensure the instrument is functioning correctly. At a minimum, field calibrations must be performed monthly to ensure the instrument is not in need of repair and will function correctly when needed. The field calibration shall be in accordance with the manufacturer’s instructions.
Note: Field Calibration, including Bump Test, results may be stored electronically is made readily accessible to the user instrument user.

4.4.7.1 Calibration Gas

Test gases must be specifically selected for the gas you will be testing. Only test gases and relative response curves specified by the manufacturer shall be used to calibrate the instrument. Test gases shall be checked prior to calibration to ensure that they are within their service life. Expired test gases must not be used for calibration tests. 

If in doubt about a gas detection instrument’s ability to measure relevant gas concentrations, then consult the corresponding Material Safety Data Sheet (MSDS), your OE/HES contact or the manufacturer of the equipment.

4.4.7.2 Preferred Calibration Gas for Light Hydrocarbons
LFL instruments are designed to measure the flammability limits based upon the unit’s response to a calibration reference gas.
In contrast to light hydrocarbons, methane will over-respond, but the over-response during the calibration process is normally compensated for in the manufacturer’s response curves for the calibration gas. Methane also reveals potential problems with sensors at an early stage because it is one the first gases to lose its response when a filament is poisoned. For this reason, methane should be the preferred calibration gas where allowed by the instrument manufacturer.

When the manufacturer specifies a variety of calibration gases for testing the LFL sensor, the preferred procedure is to calibrate on a methane-in-air mixture (sometimes referred to as a pentane simulant) using the relative response curve from the instrument’s manufacturer.

Pentane simulates a reasonable instrument response for most light hydrocarbons present. However, pentane may not accurately simulate the flammable or explosive potential of other flammable vapors, such as paints or coatings. 
4.4.7.3 Prohibited Calibration Gas

The following must never be used to calibrate instruments:

· Gasoline

· Naphtha

· Test gases of unknown concentration

4.4.8 Equipment Inspection before Use

The Qualified Gas Tester must, at a minimum, perform all of the following inspections before using any portable gas detection equipment:
1. Ensure that all equipment is present (refer to Section 4.4.1 –- Portable Gas Detection Equipment Systems).

2. Check that the battery is sufficiently charged.

3. Check the instrument and all accessories to ensure that they are in good condition.

4. Check the filter (if fitted) and water trap (if fitted) for cleanliness. Clean or replace them if necessary.

5. Check the probe and sample lines (if used) to ensure that they the lines are connected properly, are free of obstruction and are the required length and that the probe and sampling line are fitted and, not leaking, free of obstruction and are the required length.

6. Check the manufacturer’s calibration record. If the manufacturer’s calibration is expired, do not use the instrument and arrange for a manufacturer’s calibration (refer to Section 4.4.7 – Manufacturer’s Calibration Requirements).

7. Check the Field Calibration Record Sheet. If the equipment was not field calibrated that day, conduct a field calibration (refer to Section 4.4.8 –- Field Calibration Requirements).

4.4.9 Equipment Storage

Gas detection equipment must be stored in a dry, dust-free environment away from chemical vapors. Storage locations should ideally be at the same, or similar, temperature to the location where the instrument is to be used. When an instrument is stored at a temperature significantly different (plus or minus 5°C [plus or minus 10°F]) to the temperature where the testing is to be performed, then the user must ensure sufficient time for the instrument to stabilize prior to use. This stabilization time may vary from 5 minutes to more than 30 minutes, depending on the instrument design and construction materials (see also Section 4.9.5 – Temperature Effects).
4.5 Detector Tubes

Detector tubes, also called “colorimetric tubes,” are another method for detecting chemical vapors when a gas detection instrument is unable to detect a particular vapor of concern or when an instrument with the relevant sensors is not available. Detector tubes consist of a chemical reagent housed in a closed glass tube.

Detector tubes are used with a squeeze-type or pull-type hand pump for “pulling” the sample through the detector tube or tubes.

4.5.1 Use of Detector Tubes

Detector tubes may be used to test for the presence and concentration of specific toxic constituents in hydrocarbon vapors (such as benzene or total hydrocarbons), or for other chemicals of concern (such as carbon monoxide or hydrogen sulfide).

4.5.2 Suitability of Using Detector Tubes

Detector tubes are suitable for taking spot samples only and are not suitable where continuous monitoring is required. Care must be taken when selecting detector tubes to ensure that tubes with the correct detection range are selected, for example, benzene tubes with a detection range of 20 to 100 parts per million (ppm) would not be suitable if the Qualified Gas Tester suspects that the air concentration is less than 20 ppm.
4.5.3 Leak-Testing the Sampling Pump 

Detector tube sampling pumps shall be leak-tested prior to taking a sample to ensure that the correct volume of air is pulled through. The pump is leak-tested by inserting a sealed tube (ends not broken off) and creating a vacuum to test the seal.

4.5.4 General Sampling Steps

The Qualified Gas Tester shall use detector tubes in accordance with the manufacturer’s instructions.

In general terms, the tubes operate according to the following procedure:

8. Clip off both ends of the glass tube.

9. Insert one end of the tube into the pump. Ensure that the tube is oriented correctly so that the direction of the air flow is correct. The arrow on the tube should be pointing toward the pump.
10. Squeeze the hand pump (or pull the sample pump) a specified number of strokes, as defined by the manufacturer’s instructions.

Note: The reagent inside the detector tube reacts by changing color when brought into contact with the specific gas or vapor for which the tube was selected.

11. Wait for the defined period of time, per the manufacturer’s instructions, and determine the concentration of the substance directly from a scale printed on the glass tube (typically in ppm).

12. Ensure that you take sufficient samples to adequately characterize the conditions within the area being tested.

4.5.5 Compatibility of Detector Tubes with Sampling Pumps

Detector tubes must only be used with the equipment they were designed for. Tubes from a different manufacturer are not normally interchangeable between different tube sampling pumps.

4.5.6 Shelf Life and Storage of Detector Tubes

Detector tubes have expiration dates beyond which they do not give reliable readings. Expired tubes must be discarded in a safe manner. Detector tubes must be stored in accordance with the manufacturer’s instructions.
4.6 Performing Gas Tests

Tests for flammable vapors and other hazardous vapors or gases must always be conducted before any work is performed in a classified hazardous area and where there is hazardous atmosphere potential.

Note: Prior to performing any gas test the qualified gas tester, and any other personnel involved in the gas testing process, must perform an LPSA and ensure the area they are about to test is safe.  In some situations it will be necessary to obtain relevant work permits to undertake the gas tests (e.g. when entry into a confined space is required to undertake gas tests).

Tests must be performed in all areas where hot work or confined space entry permits are required. In addition, there may be other situations where the Person In Charge or Qualified Gas Tester identifies a need to conduct gas testing (for operational requirements, General Work Permits, etc.).

Gas testing results may be recorded on the General Work Permit, the Hot Work Form or the Confined Space Entry Form, whichever is applicable. If additional space is needed to record results, see Appendix C - Additional Gas Testing Results Record Sheet. 
4.6.1 Isolate First

Before initial gas tests are taken, equipment and controls must be properly isolated, if required, in accordance with the Americas Products – SWP Isolation of Hazardous Energy Standard.
4.6.2 Additional Requirements for Hot Work
13. Prior to testing, cover all sewers and drains within 15 meters (50 feet) with a weighted drain cover.

14. Prior to testing, either:

Cover the vents (ensure sufficient safeguards for pressure/vacuum relief if tank vents are covered) or

Redirect the vent exhaust to a safe area, as appropriate.

15. Gas-test all of the following locations within 15 meters (50 feet) of where hot work will take place:

Drains

Vents

Low spots

Flange joints

Valve stems

Sumps

Suspect excavations or trenches

16. Gas-test at grade level in the immediate vicinity of where the hot work is to be performed.

Note: As some products have high flash points (such as diesel and jet fuel) the gas testing instrument may not give a reading. If, however, there is residue, then there is the potential for some of forms hot work (such as welding) to raise the product temperature above the auto-ignition temperature and cause a fire or explosion. Consequently, all residues must be removed prior to any hot work.

4.6.3 Additional Requirements for Confined Space Entry

4.6.3.1 Prepare Space Prior to Testing

Tests for confined space entry are generally performed in accordance with the following steps:

17. Personnel must affix warning signage or tags to the entry man-ways until gas tests have demonstrated that the space is safe for entry. The signs are: 

· Do Not Enter

· Confined Space

18. Verify that the necessary equipment and lines have been depressurized and isolated.

19. Ensure that preliminary cleaning has been completed as required. 

Note: Only cleaning that can be performed by personnel operating outside the tank is allowed at this stage.

20. Ensure that the equipment or space has been vented as required. Whenever possible, use mechanical ventilation to remove toxic or flammable levels of gases or vapors and to increase the oxygen content to a safe level. The use of mechanical ventilation reduces the time required to achieve a safe atmosphere and therefore should be considered as a preferred option in most cases. Any ventilation equipment: 

Must be non-sparking.

Must be bonded to the vessel.

May be an educator or blower.

Must not block emergency exit from the vessel if the equipment is still fitted once entry to the vessel has commenced.

Must be designed to discharge vapors to a safe area.

Must be turned off at least 15 minutes prior to personnel tests the internal atmosphere to establish safe entry conditions (this allows the internal atmosphere to reach equilibrium conditions prior to testing). Mechanical ventilation should continue to be used while work is being performed inside the confined space, where practicable.

4.6.3.2 Stratified Layers

When monitoring for confined-space entries involving a descent into atmospheres that may be stratified (such as vertical entry onto the roof of floating pans), test the atmospheric envelope approximately four feet in the direction of travel and to each side. If a sampling probe is used, the entrant’s rate of speed should be slowed to accommodate the sampling speed and detector response.

4.6.3.3 Initial Testing Performed Inside the Space (Requires Permit)

Where all areas of the confined space cannot be adequately tested from outside the confined space, then additional testing must be conducted inside the space; which is conditional on the readings taken from outside of the confined space being within the acceptable range for entry. The entry must also be permitted and managed in accordance with the Americas Products – Managing SWPs Assessing Hazards and Managing High-Risk Work Procedure to ensure safety.  Gas Testing after cleaning may be performed using the CSE permit for cleaning, however a separate General Work Permit must be completed.  
The Americas Products – Managing SWPs Assessing Hazards and Managing High-Risk Work Procedure requires that appropriate personnel: 

· Conduct a hazard assessment using appropriate subject matter experts.

· Physically inspect/walk the job site prior to signing the permit.

· Write a JSA or an approved, written work procedure. 

· Create a written work plan.

· Conduct a pre-job briefing with personnel – or when changes in personnel occur – before performing work.

· Ensure that a field review of work in progress occurs at least once during a work shift (or once during a 24 hour time period).

· All individuals have the authority and responsibility to stop the work if an unsafe condition occurs or if there is uncertainty about the scope of work or work plan.

Because a confined space is considered hazardous until the initial gas tests are taken and the requirements for entry are determined, the Qualified Gas Tester must wear supplied air respiratory protection (airline with escape cylinder) or self-contained breathing apparatus (SCBA) when entering the confined space prior to work beginning to conduct the initial gas testing. 

Note: Refer also to the Americas Products – SWP Confined Space Entry Standard and the Americas Products – General Work Permit Standard for full details on confined space entry requirements.

4.6.3.4 Sequence of Testing is Critical

Tests for oxygen shall be conducted prior to tests for LFL. Many instruments require a minimum amount of oxygen to function correctly, typically around 15 percent or higher, otherwise the instrument may display incorrect readings. The atmosphere inside a confined space must be tested for all of the following vapors or gasses in the following order:

21. Oxygen

22. Flammable vapor (see LFL)

23. Toxic gases and vapors identified as requiring testing by the work permit and job safety analysis (JSA).

4.6.4 Compare Results with Standards

Work shall not be allowed to proceed if results exceed those specified in the Americas Products – SWP Confined Space Entry Standard or other relevant standards deemed appropriate to the work situation. Work shall not commence until hazardous atmospheres can be eliminated or managed.

4.6.5 Follow-up Tests 
The Qualified Gas Tester must conduct follow-up tests on those jobs involving hot work and confined space entry, as follows:

· Immediately after lunch or any other work break of 30 minutes or longer

· At the commencement of a new work shift

· When the operating conditions change

· At any other time that the facility specifies follow-up testing

Work may continue while follow-up tests are being conducted.

The Qualified Gas Tester must re-conduct tests before the work restarts when hot work is disrupted or must be shut down due to operational changes or an emergency. When in doubt of current conditions or if follow-up testing is required, always re-test. All follow-up results of gas retesting must be recorded on the relevant work permit documentation.

4.7 Changing Conditions

When conducting gas tests and follow-up tests, the Qualified Gas Tester must be aware of changing conditions that may impact the atmosphere at the test location. Changing conditions may include, but are not limited to, the following:

· A change of wind direction

· Increasing ambient temperature

· Other work activities that may commence in the vicinity, for example, a fuel receipt occurring

4.8 Continuous Gas Tests

Continuous gas testing is required during all Confined Space Entry operations and Open Flame Hotwork. Testing may be stopped if the worker is performing activities that can affect the instrument, such as water washing, steam cleaning or sandblasting (grit blasting).  Periodic testing, however, must still be conducted.

Where continuous monitoring is required, the gas testing instrument shall be set up by a Qualified Gas Tester. The Qualified Gas Tester does not have to remain in the immediate vicinity of the work task but must be available at the facility where the work is being performed and must ensure that all workers are aware of which actions to take should the gas test instrument alarm activate.

Note: Where continuous monitoring is performed, results shall be recorded on the relevant permit documentation at a minimum of once every 4 hours.

4.9 Precautions for Gas Testing

4.9.1 Read-and-Run Concept

When using a gas detection instrument, adopt the read-and-run concept. (This refers to the concept of immediately leaving the area and going to safety when the instrument gives you a reading outside what it should be or what you expect.) The instrument should be constantly monitored and if it detects any reading of toxic or flammable gases, all personnel should retreat to a safe atmosphere until the reason for the reading can be ascertained. When an area is suspected to be contaminated, readings must be taken on the approach to the area requiring testing. This is particularly important for the response to a hazardous materials spill (HAZMAT).

4.9.2 Filament Poisons

Avoid exposing the gas detection instrument to chemicals or substances that may poison the detection filament. Refer to the manufacturer’s instruction and technical manuals for details on filament poisons. Listed below are some typical poisons for combustible 
(% LFL/LEL) filaments that may be encountered in Americas Products:

· Tetraethyl lead or Tetra methyl lead

· Silicone and silicone-containing products

· Some hydraulic fluids and lubricants

4.9.3 Liquid Contamination

Do not draw liquid into the probe. Where there is a risk of drawing liquid into the probe, ensure that a water trap or water protection filter (if available for the instrument used) is installed.

4.9.4 Using Sample Lines

Consider the line length when a sample is drawn to ensure sufficient sampling time to draw a representative sample. Refer to manufacturer’s handbook for more detailed information.

4.9.5 Temperature Effects

Avoid situations where the sampling atmosphere is at a significantly different temperature than the gas detection equipment (instrument and sample line/probe). If the sampled air has a significant temperature difference to the instrument or sample line, then the sample can condense on the sample lines or instrument internals, which will result in false readings. Examples of such situations may include drawing samples of heated gases or vapor (such as sampling from a tank still hot with steam or heated heavy-hydrocarbon vapors) or using equipment that has been taken from a cool environment to a warmer environment (such as from an air conditioned office to outside on a warm day).

4.10  Interpreting Readings and Alarms

4.10.1 Equipment Alarms

On most (but not all) digital readout instruments with fitted sensors, an alarm sounds to indicate high levels of any of the following:

· Flammable vapors

· Hydrogen sulfide 
· Oxygen (alarm also sounds when a low level is detected)
· Carbon monoxide
4.10.2 Actions on Alarms

When an alarm sounds, anyone in the work area must immediately stop all work and move to a safe area. Competent personnel must then determine the reason for the alarm. 

Where an instrument without an alarm is used, competent personnel must watch the instrument display for upscale movements. If the display indicates any movement beyond the safe limits, everyone in the work area must immediately stop all work and move to a safe area. Competent personnel must investigate the reason for the change in readings.
4.10.3 Differences in Subsequent Readings

If a follow-up gas test shows significant changes from previous test results (increase of more than 5% LFL/LEL or change in oxygen of more than 2 percent), the following steps shall be followed:
24. Assess the situation and determine if work should be stopped immediately and the area evacuated. Any unexplained significant increase in LFL/LEL levels shall result in an immediate stoppage of work and evacuation to a safe area until the reason for the increased levels is determined.

25. Increase the frequency of follow-up readings.

26. If readings do not return to the original levels, stop the job until it is safe to continue.

4.10.4 Sudden Drop in High Readings

If the needle/display gives a high reading and then falls back near zero or if the alarm activates, then perform the following procedure:

27. Retreat to a safe atmosphere area and ensure that no one enters (or remains in) the space where the test was taken.

28. Remove the test probe and purge the meter with fresh air.

29. Isolate any open vapor or fuel source and purge the space with fresh air.

30. Retest the space.

31. If the needle rises again and then falls to zero or the alarm activates, do not permit entry into the space or allow work to proceed.

32. Continue to ventilate the area or space until it tests safe.

4.10.5 Cautions for Older Instruments

On older gas detection equipment that uses a dial, it is important to observe the meter needle constantly. The needle’s final resting place may not be as significant as the traveling it did to get there. Generally, if the needle moves to a high reading and then falls back near zero, the sample is too rich (greater than 100% LFL/LEL). This means the area is not only unsafe for hot work or entry, but it is unsafe for personnel.

4.11 Contractor Requirements

4.11.1 Select Contractors

Remote-permitting by select contractors may be a viable option for the permitting of work and for conducting gas tests. Contractors must meet all of the requirements in the Americas Products – SWP General Work Permit Standard. For additional information on contractor management, refer to Americas Products – Contractor HES Management Process requirements. Each SBU/BU will make the determination if contractor self-permitting is acceptable.
Only those contract personnel who are qualified in the use of gas detection equipment are permitted to conduct gas tests at Americas Products facilities. The contract personnel must provide certification that the person conducting the tests meets the requirements of a Qualified Gas Tester, as defined in Section 3.0 - Roles, Responsibilities and Training Requirements. The contractor’s Qualified Gas Tester must be trained on the specific gas detection equipment they will be using.
4.11.2 Equipment and Records
Contractors must provide and use their own gas testing equipment whenever contract personnel perform the gas tests. Contractors must ensure that the gas testing equipment:

· Is calibrated (at a minimum, in accordance with the requirements of this standard) and provides accurate readings

· Functions per the manufacturer’s instructions

· Is complete (contains all necessary components as defined in Section 4.4.1 – Portable Gas Detection Equipment Systems.

Contractors must provide their own calibration equipment (or engage the services of an external calibration agency) and keep calibration logs for their gas testing equipment. They must provide a copy of the log to the Company prior to the job start and monthly thereafter for any jobs that exceed one month in duration.

Records

4.12 Required Records

The following records are required for conformance with this standard:

· Field Calibration Sheets (see Appendix B)

· Manufacturer’s calibration record

Electronic computer-based equivalents are acceptable alternatives to the records listed above provided they are readily accessible to ensure that the necessary checks and calibrations have been completed.

4.13 Retention Requirements

All documents will be retained in accordance with the Chevron’s Retention Schedule and as required by local regulations. At a minimum, records will be kept for the periods specified below:

· Field Calibration Sheets will be kept for one year. In the event of a recordable incident, a copy will be retained with the relevant work permit.
· The most current manufacturer’s calibration record will be kept until a new manufacturer’s calibration record is issued.
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	Physical Characteristics

	Size
	The instrument must be small enough to be handheld.

	Weight
	Less than 1 kilogram (2.2 pounds) – this is to be the combined weight of the instrument and pump unit if a separate pump module is used.

	Handling
	Instrument must be easily held in one hand. Unit must also be capable of being worn either on a belt clip or neck strap.

	Case Material
	The instrument casing must be constructed from a high-strength, non-corrosive material that is not capable of generating a spark.

The casing material must be easily cleanable by the user.

	Environmental Protection
	The instrument must be protected from dust and water penetration to a rated protection level of at least IP54.

	Display Location
	The instrument display must be clearly visible in the normal handheld position of the instrument.

	Display Type
	The instrument display must be sufficiently large and clear to enable the user to see of all gas readings simultaneously. The display must be capable of being read in both intense light and low light (use of a backlight is permissible in low-light situations).

	Battery Life Indication
	The instrument display must provide the user with a clear indication of estimated remaining battery operation time.

	Monitoring Characteristics

	Number of Gases
	The instrument must be capable of measuring the following four gases simultaneously: methane gas (CH3), oxygen, H2S and carbon monoxide (CO).

The instrument must be capable of operating with only two sensors in place: methane gas and oxygen.

	Methane (LFL/LEL) Gas Display
	The instrument must display the methane gas reading as the percentage of Lower Flammable Level (percentage of LFL).

	Pressure Compensation
	The instruments oxygen sensor must have built-in pressure compensation

	Sensor Types
	The instrument must be available with the following gas sensing capabilities:

Gas Type

 Range

Resolution

Methane

0–100% LFL/LEL

1%

Oxygen

0–25%

1% (from >10% by volume)

Carbon Monoxide 

0–1000 ppm

1 ppm

Hydrogen Sulfide 

0–100 ppm

1 ppm

  

	Monitored Gases
	The instrument must be capable of indicating which gas sensors are fitted and displaying the measurement units for each gas.
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	Sampling Method

	Pump sampling
	The instrument must be able to use a sampling pump for drawing the air sample to the gas sensor (either an integrated pump or an external pump attachment).

	Diffusion sampling
	Instruments that use an external pump, or instruments that enable the user to switch off the internal pump, must be capable of diffusion sampling for all gas sensors.

	Sample line length
	The instrument pump must be capable of drawing a sample a distance of 5 meters (16½ feet).

	Sampling accessories
	The following sampling accessories will be available (or included) with the instrument:

· Replaceable sampling system filters to prevent the penetration of liquids and dust into the instrument

· Sample probe (hard probe) that includes provisions to prevent water and debris from entering the sample line

· Sample lines for drawing samples from remote areas (minimum sample line length of 5 meters [16½ feet])
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	Instrument Alarms

	Visual alarms
	A visual alarm must be available for each gas sensor and must consist of a bright light source and provide a positive indication as to which gas sensor is in alarm mode.

	Audible alarms
	An audible alarm must be available for each gas sensor and will be rated at 85 decibels (dB).

	Oxygen alarms
	Oxygen alarm set points must be available for both oxygen deficiency and oxygen enrichment.

	Alarm set points
	Alarm set point will be able to be set by the user.

	Alarm latching
	· All gas sensor alarms must be of the latching type that requires the user to reset the alarm to silence the alarm.

· Alarms must not be able to be reset unless the conditions have returned to below the level of the alarm set point.

	Low power alarms
	The instrument must provide a low power source alarm which will provide both an audible and a visual alarm at least five minutes prior to battery power loss.

	Calibration / Response Checking

	User calibration 
	User calibration of the instrument must be possible. Necessary calibration accessories and calibration gas(es) will be included in the price schedule submitted.

	Calibration service
	The supplier must provide a certified calibration service in each of the geographies listed in the Gas Detection Instrument Questionnaire. 

	Field response check
	An end-user field response check system must be available to confirm the appropriate response of each of the fitted gas sensors.

	Miscellaneous

	Intrinsic safety approval
	The instrument must carry an approval certificate issued by a certifying agency that is recognized in all of the geographies listed in the Gas Detection Instrument Questionnaire, certifying the instrument as intrinsically safe to:

· Class 1, Division 1, Groups A,B,C and D Temp code T4 (US System)

· Group IIC, Temp. code T4 (European System)

	Sensor replacement
	Sensors must be easily accessed and replaceable by the user.

	Warranty
	· The instrument must have a two-year (minimum) warranty on all components.

· The instrument electronics and mechanical components must have a five year (minimum) warranty.

	Operating environment
	The instrument must be capable of operating within the following environmental conditions:

Temperature:


Normal Range: -10 to +40º C (+15 to +105º F)


Extended Range: -20 to +50º C (-5 to +120º F)

Humidity:


20–90% continuous


5–95% for short durations
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	Miscellaneous

	Instruction manual
	A comprehensive instruction manual must be available for the instrument. The manual must be available in English, and it may be supplied as a hard copy or as a soft copy in an Adobe Acrobat file format.

	Training
	The instrument supplier must be capable of delivering technical training on the instrument use, care and maintenance within the (insert region name) region. 
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Gas Detection Instrument Questionnaire

Please attach a full product specification sheet for gas detection instruments and complete the following questionnaire.

1. Instrument size:  [image: image2.wmf]

 x [image: image3.wmf]

 x [image: image4.wmf]

 mm/inches (delete one) (height x width x depth)

2. Instrument weight: [image: image5.wmf]

 g./lbs. (delete one) including pump/excluding pump (delete one)

3. Case material: [image: image6.wmf]


4. Environmental protection: IP [image: image7.wmf]


5. Battery rypes: [image: image8.wmf]


(specify the types of batteries the instrument uses or can use) [image: image9.wmf]


6. Time to recharge the battery [image: image10.wmf]

 hours

7. Battery charger voltage: 
[image: image11.wmf]110 V

 110V   [image: image12.wmf]220 V

  220V   [image: image13.wmf]Duel (110/220 

 Dual (110/220)             
Other (specify): [image: image14.wmf]


8. Display details:


a. Display type [image: image15.wmf]



b. Character size [image: image16.wmf]

 mm


c. Backlight  [image: image17.wmf]Yes

 [image: image18.wmf]No


9. Are “zero” and calibration adjustments protected from accidental adjustment (knocking)?


[image: image19.wmf]Yes

 [image: image20.wmf]No

     If yes, specify how. [image: image21.wmf]


[image: image22.wmf]


10. Sensor details:


a. Methane:

  Range [image: image23.wmf]

%LEL   
  Resolution [image: image24.wmf]

%


b. Oxygen:
 
  Range [image: image25.wmf]

%      
  Resolution [image: image26.wmf]

%


c. Carbon monoxide:
  Range [image: image27.wmf]

ppm    
  Resolution [image: image28.wmf]

ppm


d. Hydrogen sulfide:
  Range [image: image29.wmf]

ppm     
  Resolution [image: image30.wmf]

ppm
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11. Sensor life (minimum life expectancy guaranteed by manufacturer):


a. Methane (% LEL):
  [image: image31.wmf]

 months


b. Oxygen:

  [image: image32.wmf]

 months


c. Carbon monoxide:
  [image: image33.wmf]

 months


d. Hydrogen sulfide:
  [image: image34.wmf]

 months

12. Sensor accuracy (at constant temperature and pressure):


a. Methane (% LEL):
  ±[image: image35.wmf]

 %


b. Oxygen:

  ±[image: image36.wmf]

 %


c. Carbon monoxide:
  ±[image: image37.wmf]

 %


d. Hydrogen sulfide:
  ±[image: image38.wmf]

 %

13. Sensor response time (minimum time to achieve 90% of final reading):


a. Methane (% LEL):
  [image: image39.wmf]

 seconds


b. Oxygen:

  [image: image40.wmf]

 seconds


c. Carbon monoxide:
  [image: image41.wmf]

 seconds


d. Hydrogen sulfide:
  [image: image42.wmf]

 seconds

14. Operating temperature range:  [image: image43.wmf]

º to [image: image44.wmf]

º  C/ F (delete one) (normal operation)

15. Operating humidity range:  [image: image45.wmf]

 to [image: image46.wmf]

 RH (normal operation)

16. Maximum sample line length: [image: image47.wmf]

 meters/feet (delete one) 

17. Power supply (list as many options as available):


a. Type [image: image48.wmf]

 Nominal operating time [image: image49.wmf]

 hours


b. Type [image: image50.wmf]

 Nominal operating time [image: image51.wmf]

 hours


c. Type [image: image52.wmf]

 Nominal operating time [image: image53.wmf]

 hours


d. Type [image: image54.wmf]

 Nominal operating time [image: image55.wmf]

 hours
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18. Indicate if you have in-country representation through your own branch office or through a locally appointed agent (if a local agent, provide the agent’s name):


Insert Country Name

[image: image56.wmf]Branch Office

  Branch Office   [image: image57.wmf]Branch Office

  Local agent  [image: image58.wmf]Branch Office

 No representation


Local agent’s name: [image: image59.wmf]



Insert Country Name

[image: image60.wmf]Branch Office

  Branch Office   [image: image61.wmf]Branch Office

  Local agent  [image: image62.wmf]Branch Office

 No representation


Local agent’s name: [image: image63.wmf]



Insert Country Name

[image: image64.wmf]Branch Office

  Branch Office   [image: image65.wmf]Branch Office

  Local agent  [image: image66.wmf]Branch Office

 No representation


Local agent’s name: [image: image67.wmf]



Insert Country Name

[image: image68.wmf]Branch Office

  Branch Office   [image: image69.wmf]Branch Office

  Local agent  [image: image70.wmf]Branch Office

 No representation


Local agent’s name: [image: image71.wmf]



Insert Country Name

[image: image72.wmf]Branch Office

  Branch Office   [image: image73.wmf]Branch Office

  Local agent  [image: image74.wmf]Branch Office

 No representation


Local agent’s name: [image: image75.wmf]



Insert Country Name

[image: image76.wmf]Branch Office

  Branch Office   [image: image77.wmf]Branch Office

  Local agent  [image: image78.wmf]Branch Office

 No representation


Local agent’s name: [image: image79.wmf]


19. Indicate if you can provide in-country calibration service; in-country instrument repairs; and in-country use, care and maintenance training:


Insert Country Name

[image: image80.wmf]Calibration

 [image: image81.wmf]Repairs

 [image: image82.wmf]Training



Insert Country Name

[image: image83.wmf]Calibration

 [image: image84.wmf]Repairs

 [image: image85.wmf]Training



Insert Country Name

[image: image86.wmf]Calibration

 [image: image87.wmf]Repairs

 [image: image88.wmf]Training



Insert Country Name

[image: image89.wmf]Calibration

 [image: image90.wmf]Repairs

 [image: image91.wmf]Training



Insert Country Name

[image: image92.wmf]Calibration

 [image: image93.wmf]Repairs

 [image: image94.wmf]Training



Insert Country Name

[image: image95.wmf]Calibration

 [image: image96.wmf]Repairs

 [image: image97.wmf]Training
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20. Supplied accessories: 

[image: image98.wmf]


21. Optional accessories:

[image: image99.wmf]


Appendix B: Field Calibration Sheets
DO NOT USE ANY TESTING EQUIPMENT WITHOUT VERIFYING CALIBRATION PER THE MANUFACTURER’S INSTRUCTIONS.

Detector Model: ___________________

Detector Serial #:



Today’s Date:

    Manufacturer’s Last Calibration Date:



Response Gases and Target Range 
(Enter details from the instrument’s instruction manual)

	Calibration
	Test Gas
	Optimum (target) Reading
	Acceptable Range

	Oxygen
	
	
	

	Combustible (LFL/LEL)
	
	
	

	H2S
	
	
	

	Other (specify)
	
	
	


Instructions

The Qualified Gas Tester must field calibrate the equipment just prior to using the equipment and at least monthly. Each of the following steps is to be performed and the results recorded in the calibration sheets that follow.

1. Zero in fresh air.

2. Check the battery.

3. Check the internal pump operation (if fitted).

4. Empty and clean the line trap (if fitted).

5. Verify the calibration of the oxygen (O2) meter at 20.8 percent or 20.9 percent (adjust if necessary) in fresh air

6. Verify that the combustible meter is set to zero (adjust if necessary).

7. Zero H2S meter (if fitted).

8. Calibrate the combustible meter with the test gas (adjust if necessary and record the amount of the adjustment).

9. Check the alarm(s) (if fitted).

10. Check the light (if fitted).

11. Calibrate the H2S meter with test gas (adjust if necessary and record the amount of adjustment).

12. Calibrate other sensor(s) with test gas(es), if fitted (adjust if necessary and record the amount of adjustment).

13. Check the sampling probe, when it is fitted, to ensure that there is no infiltration of air that would dilute the sample.

14. Perform any other steps the required in the manufacturer’s instruction manual.

15. Record all final calibrated meter readings, record the amount of any adjustments, and sign off (initial) on the field calibration sheet.
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Daily Calibration Sheet
	Year: 20__
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	DAY
	1
	
	
	
	
	
	
	
	
	
	
	
	

	
	2
	
	
	
	
	
	
	
	
	
	
	
	

	
	3
	
	
	
	
	
	
	
	
	
	
	
	

	
	4
	
	
	
	
	
	
	
	
	
	
	
	

	
	5
	
	
	
	
	
	
	
	
	
	
	
	

	
	6
	
	
	
	
	
	
	
	
	
	
	
	

	
	7
	
	
	
	
	
	
	
	
	
	
	
	

	
	8
	
	
	
	
	
	
	
	
	
	
	
	

	
	9
	
	
	
	
	
	
	
	
	
	
	
	

	
	10
	
	
	
	
	
	
	
	
	
	
	
	

	
	11
	
	
	
	
	
	
	
	
	
	
	
	

	
	12
	
	
	
	
	
	
	
	
	
	
	
	

	
	13
	
	
	
	
	
	
	
	
	
	
	
	

	
	14
	
	
	
	
	
	
	
	
	
	
	
	

	
	15
	
	
	
	
	
	
	
	
	
	
	
	

	
	16
	
	
	
	
	
	
	
	
	
	
	
	

	
	17
	
	
	
	
	
	
	
	
	
	
	
	

	
	18
	
	
	
	
	
	
	
	
	
	
	
	

	
	19
	
	
	
	
	
	
	
	
	
	
	
	

	
	20
	
	
	
	
	
	
	
	
	
	
	
	

	
	21
	
	
	
	
	
	
	
	
	
	
	
	

	
	22
	
	
	
	
	
	
	
	
	
	
	
	

	
	23
	
	
	
	
	
	
	
	
	
	
	
	

	
	24
	
	
	
	
	
	
	
	
	
	
	
	

	
	25
	
	
	
	
	
	
	
	
	
	
	
	

	
	26
	
	
	
	
	
	
	
	
	
	
	
	

	
	27
	
	
	
	
	
	
	
	
	
	
	
	

	
	28
	
	
	
	
	
	
	
	
	
	
	
	

	
	29
	
	
	
	
	
	
	
	
	
	
	
	

	
	30
	
	
	
	
	
	
	
	
	
	
	
	

	
	31
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Monthly Calibration Sheet

	Year 20___
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	Oxygen (O2)
	
	
	
	
	
	
	
	
	
	
	
	

	Initial Reading
	
	
	
	
	
	
	
	
	
	
	
	

	Adjustment
	
	
	
	
	
	
	
	
	
	
	
	

	Final Reading
	
	
	
	
	
	
	
	
	
	
	
	

	Combustible
	
	
	
	
	
	
	
	
	
	
	
	

	Initial Reading
	
	
	
	
	
	
	
	
	
	
	
	

	Adjustment
	
	
	
	
	
	
	
	
	
	
	
	

	Final Reading
	
	
	
	
	
	
	
	
	
	
	
	

	Hydrogen Sulfide (H2S)
	
	
	
	
	
	
	
	
	
	
	
	

	Initial Reading
	
	
	
	
	
	
	
	
	
	
	
	

	Adjustment
	
	
	
	
	
	
	
	
	
	
	
	

	Final Reading
	
	
	
	
	
	
	
	
	
	
	
	

	Other _____
	
	
	
	
	
	
	
	
	
	
	
	

	Initial Reading
	
	
	
	
	
	
	
	
	
	
	
	

	Adjustment
	
	
	
	
	
	
	
	
	
	
	
	

	Final Reading
	
	
	
	
	
	
	
	
	
	
	
	

	Signature (initials):
	
	
	
	
	
	
	
	
	
	
	
	


Note: Gas detection equipment that fails any check must be immediately taken out of service. Affix a “Danger – Do Not Operate” tag and contact the manufacturer’s representative to arrange for equipment service.
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Appendix C: Additional Gas Testing Results Record Sheet
Click here to view a sample of an Additional Gas Testing Record Sheet.

[image: image1.jpg]



Appendix D:   Chevron Occupational Exposure Standards for Chemicals

The following are Chevron’s enterprise-wide occupational exposure standards. Where local, regional or national government standards exist, they shall prevail unless Chevron has adopted a more stringent enterprise-wide standard for the company. If the Chevron standard is more stringent, it shall be complied with.

	Chemical
	Standard


	Aviation Gasoline
	600 mg/m3 (200 ppm) 

3000 mg/m3 (1000 ppm), 15-minute Short Term Exposure Limit (STEL)

	Benzene
	1 ppm 

5 ppm, 15-minute STEL

Refer to comprehensive standard on OE site.

	Diesel Fuel
	Committee recommends using ACGIH TLV-TWA and guidance for excursions.

ACGIH TLV-TWA is 100 mg/m3 as total hydrocarbons (vapor and aerosol).

	Hydrogen Sulfide
	5 ppm

15 ppm, 15-minute STEL

100 ppm, IDLH

Refer to comprehensive standard on Corp. OE site. 

	Jet Fuel
	Committee recommends using ACGIH TLV-TWA and guidance for excursions.

ACGIH TLV-TWA is 200 mg/m3 as total hydrocarbons (application restricted to conditions in which there are negligible aerosol exposures).

	Mercury
	25 µg/m3

10,000 µg/m3  (10 mg/m3), IDLH

Refer to comprehensive exposure standard on Corp. OE site. 

	Methyl Tert-Butyl Ether (MTBE)

(CAS 1634-04-4)
	50 ppm (15 min. STEL) (interim)



	Petroleum Coke
	5 mg/m3


	Refractory Ceramic Fibers (RCFs)
	Committee recommends using ACGIH TLV-TWA of 0.2 f/cc for Synthetic Vitreous Fibers - Refractory Ceramic Fibers

	Synthetic Vitreous Fibers (except RCFs)


	Committee recommends using ACGIH TLV-TWA for Synthetic Vitreous Fibers of 1 fiber/cc. 

	Tertiary-Amyl Methyl Ether (TAME)

(CAS 994-05-8)
	50 ppm, 15 minute STEL (interim)

	Wax Particulates
	2 mg/m3 (Respirable Fraction) (interim)


� 8-hour Time Weighted Average unless otherwise noted. The “interim” designation indicates that studies are in progress that may provide significant new information.


� ACGIH guidance for excursion limits apply to those TLV-TWAs that do not have TLV-STELs: Excursions in worker exposure levels may exceed 3 times the TLV-TWA for no more than a total of 30 minutes during the workday, and under no circumstances should they exceed five times the TLV-TWA, provided that the TLV-TWA is not exceeded.
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