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Plants 
A number of steps are crucial prior to mothballing or demolition and site restoration 
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Demolition Underway 

Figure 1. Decontaminating and tearing down this aluminum-oxide facility was a complex task. 

Source: Frontier Group. 

A plant can face shutdown for a variety of reasons, from poor economics due to outdated equipment or no-longer-competitive 

processes to product obsolescence. The last steps in the life of such a plant are decommissioning and demolition. These steps 

demand the same manner of organizing and executing as a design-and-construction project with special emphasis on personnel safety 

and environmental compliance. Figure 1 shows demolition underway by the Frontier Industrial Group at an aluminum-oxide facility in 

Gregory, Texas. The project to decommission and demolish the plant illustrates the complexity of the task. The environmental 

remediation, decommissioning, asset recovery and demolition work required 20 months. Frontier utilized barges to ship scrap metals 

generated during the demolition phase to steel makers in different parts of the country. The company explicitly made workplace safety 

the project's number one priority. 

Decommissioning may occur in preparation for either mothballing or demolition. Mothballing refers to putting the facility in an idle state 

or temporary shutdown in a manner that allows restarting later when the business environment makes the process attractive again. 

Mothballing, while buying time for decision-making, can be surprisingly expensive. Idled assets still need attention from maintenance 

and other staff. (Remember: "rust never sleeps.") In addition, items such as control systems' hardware and software can become 

obsolete over time. Mothballing requires its own specialized operating procedures and documentation, safety reviews, etc. Moreover, it 
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• performing engineering and hazard surveys;

• completing and issuing for review a site-specific safety and health plan draft;

• establishing and communicating emergency procedures, including minor and serious injury handling, fire protection, and spills/vapor

releases; 

• determining general task-specific safety requirements and compiling preliminary job-specific safety guidelines;

• conducting site-specific orientation and training;

• finishing final tool and equipment inspections; and

• discussing and finalizing crew work assignments.

Two other specific topics - piping, and storage tanks and vessels - need examination to ensure a successful decommission. 

Most process plants have numerous pipelines, both above and below ground. If drawings are unavailable or out-of-date, identifying 

these pipelines can be a formidable task. Use available drawings to identify and mark all piping. Ensure MSDS information is readily 

accessible on-site for every fluid within the piping. Develop a plan for recovery of process fluids during final plant shutdown. Piping 

should be blown into receiving vessels. Determine whether these fluids can be sold, recycled, or sent to the sewer. 

Lines that contain innocuous liquids, such as lubricating oils, can be drained by cutting and removing piping sections at low points. For 

draining volatile or hazardous fluids, environmental regulations or good engineering practice may require closed methods, such as 

installing temporary fittings for line pigging, flushing with cleaning fluids, or draining to vacuum trucks. 

Underground lines require special handling. First, you must identify every pipeline grade entry and exit point. At each pipe transition to 

"below grade," cut out a section of line and suck out the contents using a vacuum truck. Then, rinse or clean the line, and leave it either 

empty or filled with a flowable concrete mixture. If left empty, blind flanged ends and plug cut ends. 

Storage tanks and vessels need draining and cleaning in preparation for demolition. Tank and vessel product heels usually can be sold 

to a regular customer at a reduced price. Tanks in service for a long time can have a heavy buildup of sludge, resulting in significant 

difficulties in cleanout and environmentally safe disposal. Underground and above-ground storage tanks always are subject to local, 

state and federal regulations, so employing a validated contractor to handle these types of tanks is critical. 

After tanks and vessels are isolated and cleaned, stencil or affix a label on the side of each tank, near the nameplate, that clearly states 

"Permanently Out of Service" and also notes the date of closure. Follow the standard color codes used in the demolition industry for 

markings. 

If the plant or unit is to be demolished, the decommissioning phase may include "air-gapping," i.e., its clear, demonstratable isolation. 

The isolation refers to piping, utilities, power, underground facilities, etc. - anything that enters or leaves the unit. Generally, this 

involves installing a fence around the unit and performing isolation in such a manner that the demolition phase can proceed quickly. 

Due to the heavy equipment and the number of personnel involved in demolition activities, interruptions can be costly. 

Final Steps 

It is necessary to carefully assemble all the final documentation both for the project as well as for any legal actions in the future. A final 

closure report should document all activities as well as sampling results. All drawings and documents (P&IDs, utility distribution 

drawings, electrical, underground, etc.) should be updated to reflect the modifications made as part of the decommissioning, 

demolition, etc. This final project report also should contain any lessons learned that could help engineers in the future. 

Remember, a plant closure/demolition usually results from the development of a new process or the building of a state-of-the-art facility. 

So, the integration and optimization begins again. 
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Check Out The Source Of This Article 

This article is based on a chapter is the newly published book "Integration and Optimization of Unit Operations," edited by Barry 

Perlmutter, which covers all stages from research and development to production. 

https://www.elsevier.com/books/integration-and-optimization-of-unit-operations/perlmutter/978-0-12-823502-7

