Recommendations for Minimizing Occupational Exposure to Chemical Hazards in Hazardous Waste Site Groundwater Treatment Plants.  
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Operating a groundwater treatment plant creates the potential for occupational exposure to chemical hazards due to the obvious (contaminated groundwater), and the not so obvious but often times more dangerous (process chemicals) used to treat contaminated groundwater.  The intent of this article is to provide guidance on the cost-effective application and implementation of appropriate, beneficial and useful OSHA standards to manage and minimize occupational exposure to chemical hazards while operating groundwater treatment plants.

Recommendation #1

Hire a professional industrial hygienist (IH) to evaluate and document the source of chemical exposure during plant start up and at periodic intervals during operation and maintenance.  Require the industrial hygienist to evaluate operation and maintenance personnel for chemical exposures to contaminants in the groundwater, slurries and precipitates generated by the treatment process, as well as the treatment chemicals themselves.

Uncovered tanks, sumps, reaction vessels etc… are the most likely sources of plant-wide chemical exposure. This is especially true downstream of points where process chemicals are added to the treatment process.  Ideally, the plant will be designed so that contaminants and treatment chemicals are contained inside closed tanks, piping and reaction vessels.  Plant design deficiencies (open tanks, vessels, piping etc…) should be corrected based on the industrial hygienist’s documented findings of occupational health hazards.  

Recommendation #2

Implement OSHA’s Hazard Communication Standard, 29 CFR 1910.1200, for the management and handling of chemicals used in the treatment process.  (Note that the Hazard Communication standard does not apply to groundwater contaminants...only to the treatment process chemical.) 

Most treatment plants require storage and handling of acids and bases to balance pH, precipitate metals and control scale.  Organic contaminant removal and destruction sometimes requires the addition of hydrogen peroxide and/or ozone to the groundwater stream. Treatment chemicals are usually very concentrated and present immediate health threats to plant personnel if not stored and handled properly.

The best way to avoid the chemical exposure hazards inherent to process chemicals is to store them correctly and instruct operation and maintenance (O&M) personnel how to handle them properly.  All of these issues and more are covered in OSHA’s Hazard Communication Standard.

Recommendation #3

Require compliance with OSHA’s Permit Required Confined Spaces Standard, 29 CFR 1910.146, to assure workers know how to enter and work safely in confined spaces throughout the plant.  

The vault-like structures requiring worker entry  (valve pits, carbon vessels, reaction vessels, holding tanks etc….) in a typical treatment plant present life threatening oxygen deficient and chemical exposure situations.   Oxygen depleted atmospheres are most likely, but not exclusively, found in carbon vessels (activated carbon scavenges oxygen from the atmosphere) and in valve pits or tanks with biologically active standing water.  Drastically elevated chemical exposures can be expected in confined spaces throughout the plant. 

All permit-required confined spaces have to be identified, personnel have to be trained, and appropriate monitoring equipment purchased and used in order to safely enter and work in confined spaces.

Recommendation #4

Implement the emergency response section of OSHA’s Hazardous Waste and Emergency Response (HAZWOPER) Standard, 29 CFR 1910.120(q), so that plant personnel will know how to safely shut down plant operations in an emergency. 

Storage tanks, piping and control equipment in a groundwater treatment plant create the potential for an accidental leak or spill of contaminated groundwater and/or treatment chemicals.  Plant personnel need to know how to respond if and when a leak or spill occurs.  

Train plant operators to the “First Responder Operations” level (defined in 1910.120 (q)) so that they know how to safely minimize and contain the leak or spill by closing valves, turning off pumps and taking defensive action with materials and equipment available in the plant.  Preplanned arrangements must be made with local emergency response agencies to provide more elaborate emergency response services.

The portions of 29 CFR 1910.120 that are typically enforced for hazardous waste site cleanup projects described in paragraphs (a)(i), (a)(ii), (a)(iii) and (a)(iv) of the HAZWOPER standard do not need to be implemented for most groundwater treatment plant operations.  If designed and operated correctly, workers will not be exposed to groundwater contaminants except in emergency or unusual maintenance situations.  The comprehensive application of OSHA’s HAZWOPER standard will create unnecessary expense and provide little benefit.  Added expense may result from excluding some potentially qualified O&M contractors from the bidding process because they lack the training and medical surveillance qualifications described in paragraphs (e) and (f) of the HAZWOPER standard.  In addition, much of what is required in HAZWOPER (a) through (o) does not make sense and is not necessary for the controlled environment in a groundwater treatment plant.  (For a more detailed discussion on the cost of applying OSHA’s HAZWOPER standard, see Adventures in Wasteland, Volume 11, No. 3, Summer 2001,  “Cost Effective Application of OSHA’s Hazardous Waste Operation (HAZWOPER) Standard on Hazardous Waste Remedial Action Projects.”)

In summary, the sources of chemical exposure to workers in groundwater treatment plants operated on hazardous waste sites are:

1. Hazardous contaminants in groundwater 

2. Hazardous chemicals used in the treatment process  

Project planners and designers are encouraged to make use of recommendations 1 through 4 in this article to plan for the efficient and cost effective control of potential chemical exposures to workers in groundwater treatment plants. 

