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Hydrogen Sulfide H2S 
A.
INTRODUCTION

Effective implementation of this program requires support from all levels of management.  This program will be communicated to all personnel that are affected by it.  It encompasses the total workplace, regardless of the number of workers employed or the number of work shifts.  It is designed to establish clear goals and objectives.

B.
SCOPE/OVERVIEW

Hydrogen Sulfide is a colorless gas possessing the disagreeable odor associated with rotten eggs.  It is occasionally encountered naturally as the result of decay of organic waste. Sewage and swamp water, for example, typically contain dissolved hydrogen sulfide.  However, in our work environment, the oil and gas industry, it can be found in drilling operations, drilling fluids, tank gauging, field maintenance, and refining operations.
C.
Health effects
Continued inhalation in an atmosphere containing hydrogen sulfide causes dizziness and the onset of a headache.  One deep breath of pure hydrogen sulfide is fatal; breathing a concentration of 600 ppm by volume is fatal within 30 minutes.  Since it possesses such a disagreeable odor, most people are initially aware of its presence.  However, hydrogen sulfide also deadens the sense of smell rapidly.  Thus individuals who remain in an atmosphere containing hydrogen sulfide become oblivious to its presence and may inhale dangerous or lethal amounts unknowingly.  Lack of oxygen to the brain also destroys the phrenic nerve which controls the lungs that control our breathing.  It also causes severe burning and irritation of the eyes.
D.  
OSHA/NIOSH overview 
Hydrogen Sulfide is available industrially, mainly as a liquid, in containers.  It is primarily used in the chemical industry to produce other sulfur-containing compounds, but hydrogen sulfide is also used in the metallurgical industry.  In the workplace, OSHA regulates the exposure of employees to hydrogen sulfide.  NIOSH stipulates a permissible exposure limit of 10 ppm by volume of hydrogen sulfide without personal protective equipment.

E.
DOT overview
The Department of Transportation regulates Hydrogen Sulfide as a poisonous gas.  Containers are labeled POISON GAS and FLAMMABLE GAS, and their transport vehicles are similarly placarded.

F. 
NFPA overview
Description:  Colorless gas; offensive strong odor similar to rotten eggs.

Fire and Explosion Hazard:  Flammable gas.  Forms explosive mixtures with air.

Flammable Range:  4.3% and 45%.

Ignition Temperature:  500 degrees.


Vapor Density:  1.2, (vapors are heavier than air) (air = 1.0) will seek lower 
areas.

Boiling Point:  -76 degrees.

Freezing Point:  -117 degrees.

Chemical Abstract Service (CAS) Number:  7783-06-4.

G. 
General requirements  
EAGLE INDUSTRIAL INSTRUMENTATION                                               will establish Hydrogen Sulfide operational procedures through the use of this document.  



1.  
Facility Evaluation.  This employer shall evaluate our facility(s) or 


host employer facilities to determine if any work area meets the 


criteria for designation as a Hydrogen Sulfide Hazard Area.

H.
  Permit-required confined space program  
This employer will implement our confined space program when performing work in areas designated as a confined space.  The permit-required confined space program will conform to the requirements of 29 CFR 1910.146.  This employer shall:



1. 
Implement the measures necessary to prevent unauthorized entry.



2. 

Identify and evaluate the hazards of permit spaces before 




employees enter them.



3. 
Pre-Entry requirements.  Develop and implement the means, 


procedures, and practices necessary for safe permit space 



entry operations, including, but not limited to, the following:



a. 
Specifying acceptable entry conditions.



b. 
Isolating the permit space.



c. 
Purging, inerting, flushing, or ventilating the permit space 


as necessary to eliminate or control atmospheric hazards.



d. 
Provide pedestrian, vehicle, or other barriers as necessary to 

protect entrants from external hazards.



e. 
Verify that conditions in the permit space are acceptable for 

entry throughout the duration of an authorized entry.



f. 
Develop and utilize checklists based on this standard 


practice instruction and 29 CFR 1910.146.



4. 
 Equipment requirements.  Provide the following equipment at no 


cost to 
employees, maintain that equipment properly, and ensure 


that employees are trained in the proper use of the equipment:

a Testing and monitoring equipment needed to determine if 



hazardous conditions exist or to verify that they do not 



exist.

b Ventilating equipment needed to obtain acceptable air 



quality entry conditions.

c Communications equipment necessary for communication 



between personnel involved in the entry operation.

d Personal protective equipment insofar as feasible 




engineering and work practice controls do not adequately 



protect employees.

e Lighting equipment needed to enable employees to see well 


enough to work safely and to exit the space quickly in an 



emergency.

f Barriers and shields as required to protect workers from 



pedestrian and vehicular traffic.

g Ladders, needed for safe ingress and egress by authorized 



entrants.

h Rescue, Retrieval, and Emergency equipment needed to 



extract or treat injured personnel, except to the extent that 



the equipment and or service is provided by rescue services 



that are immediately available. 

i Any other equipment necessary for safe entry into and 



rescue from permitted spaces at our facility.

I.
Procedures for atmospheric testing  

Atmospheric testing for Hydrogen Sulfide Hazard Areas is required for two 
distinct purposes:  Evaluation of the hazards of the work area and verification 
that acceptable entry conditions for entry into that area exist.


1.  
Evaluation testing.  EAGLE INDUSTRIAL INSTRUMENTATION                           will 
ensure that the atmosphere is analyzed using equipment of 
sufficient sensitivity and specificity to identify and evaluate any 
hazardous atmospheres that may exist or arise.  Evaluation 
and 
interpretation of these data, and development of the entry 
procedure, will be done by, or reviewed by a competent person 
based on evaluation of all serious hazards. The internal 
atmosphere will be tested, with a calibrated 
direct-reading 
instrument, for the following conditions in the order given:

· Oxygen content (19.5% - 23.5%)
OSHA Mandated

· Flammable gases and vapors

OSHA Mandated

· Potential toxic air contaminants  
OSHA Mandated

· Airborne combustible dusts

Site Specific

2.  
Verification testing.  The atmosphere of a work area designated as a permit space which may contain a hazardous atmosphere 
will be tested for residues of all contaminants identified by 
evaluation testing using permit specified equipment to determine that residual concentrations at the time of testing and entry are within the range of acceptable entry conditions. Results of testing (i.e., actual concentration, etc.) will be recorded on the 
permit in the space provided adjacent to the stipulated acceptable entry condition.  The atmosphere will be verified, with a calibrated direct-
reading instrument, for the following conditions in the order given:

· Oxygen content (19.5% - 23.5%)
OSHA Mandated

· Flammable gases and vapors

OSHA Mandated

· Potential toxic air contaminants  
OSHA Mandated

· Airborne combustible dusts

Site Specific



3.  
Duration of testing.  Measurement of values for each atmospheric 


parameter will be made for at least the minimum response 



time of the test instrument specified by the manufacturer.



4. 
Testing stratified atmospheres. When monitoring for entries 


involving a descent 
into atmospheres that may be stratified, the 


atmospheric envelope will be 
tested a distance of approximately 4 


feet (1.22 m) in the direction of travel and to each side.  If a 


sampling probe is used, the entrant's rate of progress will be 


slowed to accommodate the sampling speed and detector response.  

The stratified atmosphere will be tested, with a calibrated direct-


reading instrument, for the following conditions in the order given:

· Oxygen content (19.5% - 23.5%)
OSHA Mandated

· Flammable gases and vapors

OSHA Mandated

· Potential toxic air contaminants  
OSHA Mandated

· Airborne combustible dusts

Site Specific

J.
Training

1. 
Types of training.  EAGLE INDUSTRIAL INSTRUMENTATION will determine whether 
training required for specific jobs will be conducted in a classroom 
or on-the-job.  The degree of training provided shall be determined 
by the complexity of the job and the Hydrogen Sulfide exposure 
hazards associated with the individual job.

a. 
Initial Training.  Prior to job assignment, EAGLE INDUSTRIAL INSTRUMENTATION  shall provide training to ensure that the 
hazards associated with Hydrogen Sulfide are 
understood by employees and that the knowledge, skills and 
personal protective equipment required are acquired by 
employees.  The training shall as a minimum include the 
following:

· Each authorized employee shall receive training in the recognition of applicable hazards involved with the particular job and job site, as well as the methods and means necessary for safe work.

· The specific nature of the operation which could result in exposure to Hydrogen Sulfide.

· The purpose, proper selection, fitting, use and limitation of personal protective equipment (PPE)

· The adverse health effects associated with excessive exposure to Hydrogen Sulfide.

· The engineering controls and work practices associated with the employee's job assignment, including training of employees to follow relevant good work practices.

· The contents of any compliance plan in effect.



b. 
Refresher Training.  Scheduled refresher training will be 

conducted on 
an annual basis. 

K.
Retraining

1. 
Retraining shall be provided for all affected employees as a 



minimum under the following conditions:


a. 
Whenever there is a change in job assignments.


b.
 Whenever there is a change in personal protective 



equipment.


c. 
Whenever there is a change in equipment that presents a 


new hazard.


d. 
Whenever there is a change in processes that presents a new 

hazard.


e. 
Whenever their work takes them into hazardous areas.


f. 
Whenever there is a change in Hydrogen Sulfide safety 


procedures.


g. 
Whenever safety procedure fails resulting in a near-miss, 


illness, or injury.


2.  
Additional retraining.  Additional retraining shall also be 



conducted whenever 
a periodic inspection reveals, or whenever 


this employer has reason to 
believe, that there are deviations 


from or inadequacies in the employee's knowledge of known 


hazards, or use of equipment or procedures.



3. 
 The retraining shall reestablish employee proficiency and 



introduce new 
equipment, or revised control methods and 



procedures, as necessary.



4.  
Certification.  EAGLE INDUSTRIAL INSTRUMENTATION                                             shall 


certify that employee 
training has been accomplished and is being 


kept up to date.  The certification shall contain a synopsis of the 


training conducted, each employee's name, and dates of training.

L.
Work operations


1. 
Work operations in which Hydrogen Sulfide may be encountered 


involve welding, burning, cutting, brazing, grinding, and abrasive 


blasting, and general pipe fitting work.



2. 
Employee crew size will vary and employee job responsibilities 


will be that of 
their craft as stated in EAGLE INDUSTRIAL INSTRUMENTATION’S                       

policy manual.  Specific additional responsibilities will be:


a.
 Superintendent/General Supervisor

· Monitors procedure to ensure compliance with this work practice.




b. 
Supervisors

· Ensures that the initial determination for potential Hydrogen Sulfide or toxic exposure has been accomplished before work begins.

· Supervises the safe performance of work in accordance with this and other related work practices.

· Assigns jobs only to qualified employees.

3. 
Employees

· Use the protective and safety equipment as assigned and directed.

· Abide by the requirements of this and site-specific work practices.

M.
MONITORING AND measurement procedures


1. 
Eight Hour Time Weighted Average (TWA) Evaluations.  Where 


possible 8hr TWAs will be taken so that the average eight-hour 


exposure is based on a single eight-hour sample.  Air 



samples will be taken in the employee’s breathing zone and by 


qualified personnel.  The PEC/TWA for acceptable 
and safe 


working environment should not exceed 10 PPM.


2. 
Ceiling Evaluations.  Where possible, measurements to determine 


employee ceiling exposure will be taken during periods of 



maximum expected airborne concentrations of hydrogen Sulfide.  


Each measurement will consist of a fifteen (15) minute 



sample or series of consecutive samples totaling fifteen (15) 


minutes.  Air samples will be taken in the employee’s 



breathing zone and by qualified personnel.



3. 
Peak and Above Ceiling Evaluations.  Measurements to determine 


employee peak exposure will be taken during periods of 



maximum expected airborne 
concentrations of Hydrogen Sulfide.  

Each measurement will consist of a ten (10) minute sample or 


series of consecutive samples totaling ten (10) minutes.  A 



minimum of three measurements will be taken on one work 


shift and the highest of all measurements taken will be assumed to 


be an 
estimate of the employee’s exposure.  Air samples will be 


taken in the employee’s breathing zone and by qualified 



personnel.


4. 
Sampling Methods.  Sampling and analysis will be conducted in 


accordance with acceptable industrial hygiene practices.  



Sampling data will be maintained for the duration of 



employment of the affected employee plus 30 years. 


5.  
Whenever alarms sound, stop work immediately and report to pre-


established safe haven areas for roll call.  Never re-enter area 


without proper PPE.

N.
Spill and leak PROCEDURES 


Spill and leak procedures will largely depend on the capability and emergency 
procedures of the host employer.  This employer will coordinate with the host 
employer to ensure adequate 
procedures are in-place protection of all employees’ 
(host and contractor) and the surrounding area.


1. 
Persons not wearing protective equipment and clothing will be 


restricted from areas of spills or leaks until cleanup has been 


completed.


2. 
Emergency Containment.  Hydrogen Sulfide exposure can be fatal.  

Only 
authorized and trained emergency response personnel 


should attempt containment.  If you are not trained in 



containment of Hydrogen Sulfide Gas, evacuate the area in 



accordance with established procedures.  If 
Hydrogen Sulfide is 


spilled or leaked the following steps as a minimum 
should be 


taken.


a. 
Remove all ignition sources.


b. 
Ventilate the area of the spill or leak to disperse gas.


c. 
If in gaseous form, stop flow of gas.  If source of leak is a 


cylinder and the leak cannot be stopped in place, remove 


the leaking cylinder to a safe place in the open air and 


repair the leak or allow the cylinder to empty.


d.
 If in a liquid form, allow to vaporize.

O.
Emergency first aid procedures  

In the event of an emergency, institute first aid procedures and send for first aid or 
medical assistance in accordance with local procedures.


1.  
Eye Exposure:  Wash immediately with large amounts of water.  


Lifting the lower and upper lids occasionally, get medical 



attention as soon as possible.


2.  
Skin Exposure:  Immediately flush with copious amounts of water.  

Remove any clothing contaminated, and flush exposed skin areas, 


get medical attention as soon as possible.


3.  
Respiratory Exposure: Get the victim to open, fresh air 



immediately.  If breathing has stopped perform CPR.  Keep the 


victim warm and at rest.  Get medical attention as soon as possible.


4.  
Rescue Considerations.  Don’t become a second victim - Put on 


SCBA then move the affected person from the hazardous area.  If 


the exposed person has been overcome, initiate local emergency 


notification procedures. Understand the facility’s emergency rescue 

procedures and know the locations of rescue equipment before the 


need arises.

P.
Protective clothing and personal protective 
equipment (PPE)  

Where engineering controls, administrative controls, and job hazard analyses do 
not eliminate all job hazards, employees will (where appropriate) wear 
personal protective equipment (PPE).



1. 
These include items such as caps, hair nets, face shields, safety 


goggles, glasses, hearing protection, foot guards, gloves, 



NIOSH approved supplied air respirator (SAR, SCBA) etc.  


Supervisors will ensure that equipment selected will meet the 


following requirements:


a. 
Any respirator used in an H2S environment MUST be a 


FULL 
face piece mask and be positive  




pressure/pressure demand type.


b. 
It will be appropriate for the particular hazard.


c. 
It will be maintained in good condition.


d.
 It will be properly stored when not in use, to prevent 


damage or loss.


e. 
It will be kept clean, fully functional and sanitary.



2. 
Hazards associated with the wearing of protective clothing, PPE, 


personal clothing and jewelry.  Protective clothing and PPE can 


present additional safety hazards.  Supervisors will ensure that 


workers wear appropriate clothing and PPE.  The following items 


will be monitored so as not to create 
additional hazards.


a. 
Personal clothing and jewelry. Clothing or jewelry that 


could become 
entangled in tools, equipment or machinery 


or of an excessively flammable nature will be prohibited.



3. 
Documentation.  PPE requirements will be documented on a 


“Protective Measures Determination” form and properly filed.

Q.
CONTINGENCY PLANS


These plans should be available and should establish precautionary measures, safety equipment, emergency procedure, responsibilities and duties.


All personnel should become familiar with these plans and sign off that they have read and understand the overall plan.  In addition everyone should also be familiar with all related safety equipment and its use.
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