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1.0 INTRODUCTION 

1.1 Purpose 

The purpose of this procedure is to ensure that health hazards associated with benzene 
are evaluated, eliminated, or controlled in a consistent manner through sound 
engineering solutions, operating procedures, hazard awareness, and personal protective 
equipment. 

1.2 Scope 

This procedure applies to all Marathon Anacortes Refinery employees and contractors.  

Benzene is a hydrocarbon found naturally in crude oil and produced or concentrated in 
some Marathon Anacortes Refinery processes (Ex: catalytic reforming, catalytic cracking). 
Any process stream containing more than 0.1% benzene (i.e., by volume) is covered by 
this procedure. Streams and products that may contain benzene at or above 0.1% 
include the following: crude oil, slop oil, transmix, naphtha, reformate, mixed pentanes, 
gasoline blending components and gasoline. 

2.0 REFERENCES 

2.1 Marathon Standards, Policies & Procedures 

 HLT-2013, Benzene Exposure Control Program 

 HLT-200,1 Industrial Hygiene Program 

2.2 Government Regulations 

 OSHA 29 CFR 1910.1028, Benzene  

 WAC 296-62-073, Carcinogens 

 WAC 296-849, Benzene 

3.0 DEFINITIONS 

The following definitions are applicable to this procedure.  
 

Table 1 Definitions 

Term Description 

Action Level  An airborne concentration of benzene of 0.5 parts per million (ppm) calculated 
as an 8-hour time-weighted average (TWA-8). 

Authorized Personnel  Individuals specifically permitted by the employer to enter the exposure 
control area to perform necessary duties, or to observe employee exposure 
evaluations as a designated representative. 
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Table 1 Definitions 

Term Description 

Benzene A hydrocarbon found naturally in crude oil and produced or concentrated in 
some refinery processes. Any refinery stream containing more than 0.1% 
benzene by volume is covered by this procedure. Streams and products that 
may contain benzene at or above 0.1% include crude oil, slop oil, transmix, 
naphtha, reformate, mixed pentanes, gasoline blending components and 
gasoline.  

Breathing Zone The space around and in front of an individual’s nose and mouth, forming a 
hemisphere with a 6 to 9-inch radius. 

Exposure The contact an individual has with benzene, whether or not protection is 
provided by respirators or other personal protective equipment (PPE). Contact 
can occur through various routes of entry such as inhalation, ingestion, skin 
contact, or skin absorption. 

Permissible Exposure 
Limit (PEL) 

Limits that must not be exceeded during exposure to toxic substances or 
harmful physical agents. PELs are also specified in various DOSH rules. The 8-
hour PEL for benzene is an eight-hour time-weighted average (TWA) of 1 part 
per million (ppm). The 15-minute short-term exposure limit (STEL) for 
benzene is 5 ppm. Marathon has adopted these values. 

Short-Term Exposure 
Limit (STEL) 

An exposure limit averaged over a 15-minute period that must not be 
exceeded during any part of the workday. 

Time-Weighted Average  

(TWA) 

An exposure limit averaged over an 8-hour period that must not be exceeded 
during the workday. 

 

4.0 HEALTH DATA 

At room temperature, benzene is a colorless liquid with a sweet odor that can evaporate into the 
air quickly and dissolve slightly in water. It is highly flammable and is formed from both natural 
processes and human activities.  

Benzene can affect the body by various routes of exposure. These routes include direct liquid 
contact, inhalation of vapors, absorption through the skin, and ingestion. There can be 
immediate (i.e., acute) as well as delayed (i.e., chronic) affects associated with benzene 
exposure. Liquid benzene is irritating to the eyes and skin. Exposure to high airborne 
concentrations of benzene may cause irritation of the eyes, nose, throat, and respiratory tract. It 
may also cause drowsiness, lightheadedness, coughing, and blurred vision. At very high 
concentrations, unconsciousness and death may occur. Benzene has been classified as a known 
human carcinogen. 

5.0 EXPOSURE LIMITS 

The action level for benzene is 0.5 ppm calculated as an 8-hour TWA. The Permissible Exposure 
Limit (PEL) is 1.0 ppm as an 8-hour time weighted average. The Short-Term Exposure Limit 
(STEL) is 5 ppm as averaged over any fifteen-minute period.   

The Marathon Anacortes Refinery anticipates and recognizes potential benzene exposures 
utilizing the qualitative assessment process outlined in the Marathon Exposure Assessment 
Methodology (EXAM) HLT-2001, which includes: 
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 Determination of Similar Exposure Groups for positions with potential exposures. 

 Identification of routine and non-routine Similar Exposure Tasks (SET) for each SEG. 

 Calculation of a Health Risk Rating for each SEG and SET. 

 Periodic re-assessment according to the established schedule. 

Potential exposures are then evaluated and analyzed quantitatively to ensure statistical validity 
per the EXAM process. 

6.0 EXPOSURE CONTROL REQUIREMENTS 

Any employee working on equipment that contains, or had contained, benzene at a level of 0.1% 
by volume or more shall wear the following protective equipment: 

6.1 Respiratory Protection 

See R-14-008 for benzene respirator selection requirements. 

If supplied-air respirators are used for benzene protection, only the worker(s) needs to 
wear the mask - there is no need for a back-up worker (buddy system) to be in the same 
PPE. However, a bottle cart attendant is still required. The exception would be when 
benzene levels are above 500 ppm. At 500 ppm it is an immediately dangerous to life or 
health (IDLH) atmosphere, and two persons are required to wear supplied-air equipment 
with an egress (i.e., escape) bottle. 

6.2 Personal Protective Equipment 

If liquid or the potential for liquid splash is present, then personnel performing the work 
shall wear personal protective equipment (PPE) for hydrocarbons with benzene (see  
R-11-023). 

7.0 SPILLS OR LEAKAGE 

If a spill or leak of material containing benzene at a level of 0.1% (i.e., by volume) was to occur, 
individuals cleaning up the area shall adhere to the following procedures. 

7.1 Notification 

Notify the area Safety Specialist so personnel monitoring can be conducted. The area 
Safety Specialist shall assess how large of an area to isolate, and what type of PPE is 
required for personnel entering the area. Only personnel trained on the hazards of 
benzene shall perform work in the spill or leak area. 

7.2 Posting Signs 

Warning signs must be posted that denote the regulated area (see Section 8.0). 
Barricade tags with the same information as described in Section 8.0 is sufficient for 
spills. 
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7.3 Protective Clothing 

Protective clothing shall be thoroughly washed by the wearer before it is returned to the 
Safety Equipment Room. The decontaminated protective clothing is to be handled as 
described in Section 9.0 of this document. For full decontamination procedures, refer to 
R-11-023 Section 11.0. 

7.4 Post Spill or Leak Monitoring 

The area Safety Specialist shall conduct post spill or leak monitoring to assure the area is 
free of benzene. 

8.0 REGULATED AREAS AND WARNING SIGNS 

Industrial Hygiene Sampling Practices are utilized to monitor all areas of the Marathon Anacortes 
Refinery for regulated areas.  For periodic monitoring data, please contact a member of the 
Health & Safety Department. 

A regulated area must be established if the airborne concentration of benzene exceeds or can 
reasonably be expected to exceed 1 ppm of benzene. Air sampling may be required to make this 
determination. 

Warning signs shall be posted notifying personnel of potential exposure. Only authorized 
personnel shall be permitted to enter the area wearing appropriate protective equipment. 
Warning signs denoting a regulated area shall read as follows: 

 

 

9.0 BENZENE EXPOSURE 

The following steps must be followed if a worker handling a benzene-containing product or 
material becomes contaminated (i.e., clothing, inhalation without respiratory protection or body): 

 Remove all contaminated clothing. Any contaminated Tychem or chemical gear that is 
designated as single use should be discarded into a sealed bag and labeled as hazardous 
waste. 

 Shower or thoroughly wash body in area of contact. The use of cold water will help prevent 
the absorption of benzene through the dermal layer. 

 Obtain clean clothing from the Safety Equipment Room or Health Clinic. 
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 Place contaminated clothing in a clear plastic bag and tag as “benzene contaminated 
clothing.” Do not take contaminated clothing home. Contact the area Safety Specialist for 
questions regarding laundering. 

 The Industrial Hygienist or Safety Representative will help determine if a benzene exposure 
has occurred, thus requiring the collection of a urinary phenol sample. (Use flowchart in 
Attachment 1 for benzene exposure/urine phenol determinations).  Contractors shall adhere 
to their company’s benzene program requirements. 

 During normal working hours, exposed employees shall be sent to the Health Clinic for 
evaluation and potential phenol sampling (as determined necessary by the Industrial 
Hygienist or Safety Representative). Ideally, urine samples are collected 6-8 hours after 
benzene exposure.  If the employee is scheduled to leave work prior to the 6-8-hour time 
period, a phenol test kit should be sent home with them for a collection at home.  The 
sample must be analyzed within 72 hours of collection. 

 During off hours, request the C Zone Operations Supervisor who will contact the Safety Duty 
representative to assist with obtaining samples at the Medical Clinic. If it is determined that 
benzene exposure has occurred and urinary phenol testing is warranted, the Safety Duty 
Person will also notify Medical. All necessary containers and instructions are located in the 
storage closet next to the audiometric testing booth and are labeled “Phenol Test Kits” (See 
Attachment 1- Biological Monitoring Guide for Emergency Exposure to Benzene). 

10.0 BENZENE TESTING EQUIPMENT 

The work atmosphere shall be tested to determine the benzene concentration. If testing is not 
feasible, air-supplied respirators are required. 

See procedure R-11-017 on confined space sampling, and R-14-004 on Industrial Hygiene and Air 
Monitoring Equipment. 

At the Marathon Anacortes Refinery, an UltraRAE handheld monitor is generally used to collect 
benzene samples. The UltraRAE monitor has a photo-ionization detector (PID) which detects 
volatile organic compounds (VOCs) at very low concentrations. When the UltraRAE monitor is 
used in conjunction with a RAE-Sep filter tube (i.e., filters out most other VOCs), a benzene 
reading may be provided as low as 0.1 ppm. 

The person conducting the sampling should exercise caution and avoid spilling or breathing 
benzene vapors. Respiratory protection may be required while sampling.  

11.0 VENTING TO ATMOSPHERE 

The following criteria shall be used to determine when a piece of equipment can be vented to the 
atmosphere.  (Please keep in mind that in addition to the criteria below, EP-08 Maintenance Vent 
Compliance must also be followed, and equipment must be <10% LEL unless there is less than 
72 pounds VOC contained in the equipment after draining.) 

11.1 Columns and Vessels 

Benzene samples shall be taken from the vessel contents prior to venting to atmosphere. 
An exclusion zone must be in place to ensure personnel are not in the plume during 
venting. Additional benzene monitoring shall be conducted to ensure no overexposure 
occurs. See R-14-004 for additional exposure monitoring information. If the benzene 
level is less than 1.0 ppm, no additional precautions are required. If readings are above 
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1.0 ppm, the applicable respiratory protection is required (see R-14-008). If readings are 
above 10 ppm, venting should be stopped. 

11.2 Ground Level Equipment 

Benzene readings should be below 10 ppm at ground level equipment. If the benzene 
level is less than 1.0 ppm, no additional precautions are required. If benzene readings 
are at or above 1.0 ppm, respiratory protection is required (see R-14-008). 

12.0 PRODUCTS CONTAINING BENZENE 

Warning signs are posted at the Marathon Anacortes Refinery entrance and at control rooms 
where benzene may be present above 0.1% by volume in product streams. The SDS Database 
provides information on all benzene-containing chemicals at the Marathon Anacortes Refinery 
(see R-11-019). 

In some instances, terminology for a product stream differs from the SDS title. This is because all 
of the SDSs use API definitions, and local terms tend to be utilized instead. The benzene content 
of intermediate product streams varies and is best determined by reviewing the appropriate SDS 
for that stream. Expect benzene to be found wherever hydrocarbons containing C6 material is 
found. The SDS number may be found in the Chemical List Index in the SDS Database. 

13.0 TRAINING 

Initial training shall be given to all employees for whom benzene is present in their work area. 
The training should include any product stream that contains 0.1% or greater of benzene. 
Training shall also be done where exposures could exceed exposure limits. Annual training is 
required for employees who may be exposed above the action level of 0.5 ppm benzene in air for 
an 8-hour TWA. 

14.0 REVIEW AND REVISION HISTORY 

 

Revision # Preparer Date Description 

0 Mark Willand 2/6/2022 Reformatted and Numbered per Document Control Policy, 
R-63-001 

1 Michael Fazio 7/3/2024 Minor edit to Section 10.0.  Updated Content Custodian 
and Approver. 
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15.0 ATTACHMENT 1 – BIOLOGICAL MONITORING GUIDE FOR EMERGENCY 
EXPOSURE TO BENZENE 
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