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preface

organization:  This report is organized as follows:

The Executive Summary contains the report’s most important findings and recommendations. 
Volume 1 presents an overview of the Liaisons’ investigation, including: (a) the background and objectives of the project (b) the methods used and (c) major findings and recommendations. The most important issues are:

· Company management of its hazardous materials and processes 

· Environmental compliance and community impact of the plant

· Local systems available to alert and instruct residents in the event of an accident

Volume 2 includes descriptions of the plant, control equipment and surrounding community, and documentation for the report’s findings and recommendations pertaining to environmental and emergency response issues.

Volume 3 contains a comprehensive audit of the plant’s chemical hazards and safety systems conducted by the Liaison’s consultant, Peter Howell, P.E., CSP, an expert in OSHA safety standards and chemical plant accidents and safety systems. 
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VOLUME 1:
OVERVIEW

1.0 Introduction

1.1 September 10, 1997 and the Liaison Project. On September 10, 1997 the Georgia- Pacific Resins plant in Columbus experienced a large explosion in a resin kettle (reactor). The explosion resulted from a runaway reaction in Kettle No. 2. The reactor’s safety systems failed to contain the rapidly expanding gases that were under high temperature and pressure.
 Company officials believe that the operator may have triggered the explosion by adding all of the ingredients to the kettle at one time instead of sequentially.
  Inspectors from the Occupational Safety and Health Administration (OSHA), however, determined that the containment and emergency relief systems were inadequate to control the rapid buildup of heat and pressure. OSHA subsequently fined the company more than $400,000.
 

The accident caused the death of one reactor operator, injury to four other employees and chemical burns to three firefighters.  The blast could be felt at least two miles, and as far as seven miles, from the facility. The explosion also caused a release of liquid resin and other chemicals.  In response to the release of gases to the atmosphere, residents within a ¾ mile radius of the facility were evacuated.
 The blast apparently caused significant structural damage to a nearby church according to residents. According to the City of Columbus’ Incident Report5, 9 people including 8 residents and one safety officer complained of symptoms at the time of the incident; symptoms included burning of skin, rashes, sore throat, headaches, breathing problems due to bronchitis, burning of throat, and nausea. A number of residents reported burning eyes and irritation of their nose and throat.

As a result of the accident, residents brought a class action suit against Georgia-Pacific    (Roberta Booth et al. versus Georgia-Pacific Resins, Incorporated.6). The lawsuit ultimately resulted in an out-of-court settlement which included a multi-million dollar compensation for area residents, a medical intervention fund, and the “Environmental Liaison Project.” 

Under the terms of the Settlement Agreement, the Liaisons have several responsibilities; they serve as (a) technical consultants to Class and (b) liaisons between Class and GPRI. Furthermore, the Settlement Agreement requires GPRI to provide Liaisons with a wide range of information and opportunities to meet with GPRI officials and tour the plant. The Liaisons, Henry S. Cole, Ph.D. and William M. Auberle, P.E., were appointed by Judge Jennifer L. Brunner (Franklin County Court of Common Pleas) in November 2002. 

1.2 Liaison activities and public concerns.  The Liaisons started their work with several meetings with members of the Class (i.e. leaders of the class action group) and other residents of the Southside Area. Liaisons also met with officials from Georgia Pacific, Ohio EPA, and city and county governments. Liaisons very early in their activities participated in a public hearing by Ohio EPA in January 2003 regarding Georgia-Pacific’s proposed air pollution operating permit. 

On July 1, 2003 Liaisons participated in a large community meeting facilitated by the Southside Community Action Coalition. The purpose of the meeting was to explain the Liaison process and the issues being investigated by Liaisons, and to address questions and concerns of community members. (See Box 1.1)  From meetings and interviews, Liaisons were able to identify a number of major issues of concern to nearby residents. 

	Box 1.1:  Concerns reported by residents to Liaisons

Concerns regarding future accidents:  

· Fear that the GPRI plant will experience another serious accident

· The railroad and other plants in the area could also have a chemical accident

· Concern that residents wouldn’t even know if an accident takes place (no alarm)

· Residents have no information on what to do in the event of an accident (evacuation?)

· Concern that a warning will come too late

· Concerns about children at school or children being caught in a vapor cloud

· Concern for elderly and sick people who may not hear or respond to a warning

· When we see fire trucks or hear a loud noise, we don’t know what is going on

Concerns regarding air emissions and odors

· Reports of chemical smells and/or burning eyes 

· Experiences with odors, burning eyes, and visual plumes from the plant 

· Concern about formaldehyde emissions from Georgia Pacific Plant

· Awareness that formaldehyde is highly toxic

· General concern that air in the area is not healthy

· Awareness of other emission sources in area (including large numbers of trucks)

· Concern that high rates of asthma and other illness that may be attributable to air emissions 

· Concern that Ohio EPA doesn’t do enough to reduce air pollution in the area 

   Other Concerns: Speeding trucks (safety of school children), concern that plant will expand. 




Based on the Settlement Agreement and the expressed concerns, the Liaisons developed four specific tasks:  

1. Evaluate the plant’s environmental impact associated with routine operations with a focus on air emissions. (This includes an assessment of emissions as well as an evaluation of regulatory requirements.)

2. Evaluate the plant’s current potential for chemical accidents that could affect the community. (A critical focus is the adequacy of post-1997 measures taken by GPRI to prevent and control similar accidents in the future.) 

3. Evaluate the current emergency response program in the Southside community and recommend improvements needed to increase the effectiveness and timeliness of the program. 

4. Track possible GPRI plans to add new product lines and/or capacity at the plant and determine what potential hazards may be associated with such expansions. 

The principal objectives of the Liaisons are to: 

· Obtain and analyze information pertaining to environmental and safety conditions at GPRI’s plant and the surrounding community

· Develop accurate findings and sound recommendations aimed at improving public safety and health in the area. 

· Communicate findings and recommendations to the Class and residents living in the Southside community and to the agencies that regulate GPRI or that have the responsibility to protect community members in the event of a chemical accident. 

· An important part of our mission has been to effect changes that will improve community health and safety. In order to meet this objective, we have worked with corporate and government officials to win agreements for specific measures or commitments. 

1.3 The Georgia-Pacific Resins Plant. The plant, which is the principal focus of the Liaison program and this report, is located at 1975 Watkins Road. The plant consists of two formaldehyde production units and two resin kettles plus an extensive array of chemical piping, support equipment, and processes. The plant uses formaldehyde produced on-site along with phenol to produce phenol-formaldehyde resin. The resin is used as glue for particleboard, plywood and for man-made materials such as Formica.   

To make formaldehyde, liquid methanol (also known as wood alcohol) is heated to form a vapor. The vapors flow into a reactor where they mix with oxygen to form formaldehyde vapor. The formaldehyde is collected in a device called an absorber. The formaldehyde process is continuous – meaning that there is a steady flow of raw materials and products through the process equipment 24 hours per day. 

The resin plant uses two kettles to react phenol, formaldehyde and other chemical additives to produce resins. The synthesis of resins is carried out in batches rather than as a continuous process (such as that employed in formaldehyde production). The phenol-formaldehyde reaction is highly energetic and must be carefully controlled. This type of reaction went out of control and resulted in the 1997 accident. Georgia-Pacific has made significant modifications, however, in the resin production process. These modifications and their impacts on plant safety are discussed in later sections. (See also Volume 3.)
1.4 The Southside Community. The Southside community addressed in this report is shown in Figure 1.1. The area extends from west of Lockbourne Road to just east of Alum Creek Road and from Highway 104 south to the town of Obetz. This area includes approximately 4000 residents.    

One of the most significant characteristics of this area is the close proximity of major industrial, commercial, railroad and trucking facilities to residential neighborhoods. This is shown in the aerial photograph in Figure 1.2. Table 1.1 provides a list of major facilities in the area.

A number of these commercial and industrial facilities are significant sources of air emissions. Moreover, large volumes of hazardous materials are stored and processed at these facilities and move in and out of Southside neighborhoods via truck and rail. Residents frequently complain about the heavy truck traffic on Watkins Road, Alum Creek Road and other arteries in the area. Many of the trucks using the area’s terminal and rail yard are large tractor-trailer vehicles. Traffic concerns include speeding trucks, noise, vibrations, exhaust fumes, and above all the safety of children. There is little or no buffer (i.e. sidewalk) between Watkins Road and the homes that line this thoroughfare. 

Section 4.2.5 includes a discussion of the impact of multiple sources including the Georgia-Pacific Plant on air quality and potential health impacts in the Southside community. 
Table 1.1 – Area Facilities and Locations

(See Appendix I for details and information sources.)

	
	
	
	
	

	Map Number
	Facility
	Address
	
	

	C7
	Georgia-Pacific Resins, Inc.
	1975 Watkins Rd.
	
	

	C8
	Sherwin Williams Co
	2121 New World Dr.
	
	

	 
	ISG Columbus Coatings     (Mittal Steel Co.)
	1800 Watkins Rd.
	
	

	C13
	Coca-Cola Bottling Co.
	2455 Watkins Road
	
	

	C10
	Terminal Warehouse
	1658 Williams Rd.
	
	

	C4
	V&S Columbus Galvanizing, LLC
	1000 Buckeye Park Rd.
	
	

	C3
	Capital Resin Corp.
	324 Dering Ave.
	
	

	C1
	Franklin International
	2020 Bruck St.
	
	

	C9
	Norfolk & Southern Railway
	2450 Fairwood Ave.
	
	

	C10
	Columbus Fair Auction
	2222 New World Dr.
	
	

	C11
	Lafarge Company
	1801 Watkins Rd.
	
	

	C12
	United McGill
	2400 Fairwood Ave.
	
	

	C27
	Thornton Gas
	3898 Alum Creek Dr.
	
	

	C14
	Alum Creek Duchess
	3909 Alum Creek Dr.
	
	

	 
	Ellis Bros. Concrete No. 5
	Williams Rd
	
	

	C15
	Shell Oil
	2441 Lockbourne Rd.
	
	

	C16
	Skinner Diesel Service
	2440 Lockbourne Rd.
	
	

	C17
	United Parcel Service
	1667 Watkins Rd.
	
	

	C18
	Maaco Rapat Corp.
	2497 Fairwood Ave.
	
	

	C19
	Ohio Mulch
	881 Buckeye Park Rd.
	
	

	C6
	Essroc Cement
	1550 Williams Rd.
	
	

	C2
	Buckeye Steel Castings Co.
	2211 Parsons Ave
	
	


2.0 The Georgia-Pacific Resin Plant: evaluation of safety systems

2.1 Community Concerns.  Residents of the Southside area clearly are concerned that another serious accident might occur at the Georgia-Pacific plant on Watkins Road. They fear a recurrence of a resin reactor (kettle) explosion such as the one that occurred in 1997 or another kind of accident such as a tank rupture and vapor release, or a spill of hazardous materials from a tanker truck. 

2.2 Objectives and Liaison Activities. Following the accident in 1997, Georgia-Pacific made a number of significant changes at its resin plant. As a principal objective, the Liaisons have sought to determine whether the company’s steps have reduced the likelihood that another reactor accident could occur. Additional objectives are as follows: 

· Is the plant in compliance with government regulations that affect plant safety?

· Does the plant follow good engineering practices designed to minimize the likelihood and risks of chemical accidents? 

· What risks involving chemical accidents or sudden releases remain? 

In order to investigate these issues thoroughly, Liaisons retained Peter Howell, P.E., CSP, a chemical engineer, and a nationally recognized expert with more than 30 years of experience in the field of chemical plant safety. Mr. Howell has extensive experience as a safety auditor, chemical plant manager and as an expert consultant to companies, unions and government agencies. As an indication of Mr. Howell’s stature, he was retained recently by the Occupational Safety and Health Administration (OSHA) to draft new auditing guidelines for OSHA’s Compliance Safety and Health Officers to use when inspecting chemical process facilities for compliance with the agency’s Process Safety Management regulation.  This regulation applies to all chemical facilities, similar to, and including, GPRI, that handle highly hazardous chemicals. The regulation is designed to minimize the potential for a fire, explosion or release of toxic materials. 

Mr. Howell, with Georgia Pacific’s cooperation conducted an audit of the plant’s “process safety management” systems. This task involved Mr. Howell’s detailed examination of the plant and company records as well as interviews with plant operators and mechanics and meetings with officials from the plant and from Georgia-Pacific’s corporate headquarters. In this analysis, Mr. Howell compared Georgia-Pacific’s standards, practices, procedures, safety systems, information, equipment, etc. with (a) OSHA regulations and (b) “good engineering practices” as defined by a number of national professional associations that address plant safety issues.  

Mr. Howell prepared a draft report of his findings. An important part of the Liaison’s process was Georgia-Pacific’s review of Mr. Howell’s draft report. This included the company’s response to more than 90 recommendations contained in the safety report. The company categorized its response to each recommendation as follows: 

1. Will review and consider the recommendation

2. Disagrees with the recommendation

3. Currently complies with the recommendation

With respect to 1, Georgia-Pacific did not actually promise to implement Mr. Howell’s recommendations, but to review and consider a portion of his recommendations.

This “overview” presents what the Liaisons regard as the most important findings and recommendations contained in the Howell report. The presentation includes: (a) a summary of Mr. Howell’s recommendations, (b) Georgia-Pacific’s responses, and (c) Liaisons recommendations.  

2.3 Hazardous chemicals produced and used at the plant. Box 2.1 summarizes the most important hazardous chemicals used at Georgia-Pacific’s Columbus facility and describes the kinds of hazards associated with each. 

	Box 2.1: Hazardous chemicals used/produced at GP Columbus Plant

Methanol is a flammable liquid at room temperature that readily evaporates to form potentially explosive vapor clouds.  Methanol irritates the eyes, the skin, and the respiratory tract.  It may cause effects on the central nervous system, resulting in loss of consciousness.  Exposure may result in blindness and death.  Extended long-term exposure may cause persistent recurring headaches and impaired vision. 
Formaldehyde is a gas at room temperature.  It is produced in water solutions that may also contain methanol, caustic and/or urea.  The concentration of the formaldehyde may be as high as 52%.  Most formaldehyde solutions are combustible, but some are flammable.  The formaldehyde tends to rapidly evaporate from the solution and form a vapor that is flammable and explosive.  Formaldehyde is severely irritating to the eyes, skin and respiratory tract.  Long-term exposure may cause asthma-like symptoms.  Formaldehyde is also a carcinogen. 
Phenol is a combustible solid at room temperature.  The phenol in the process is heated above its melting point of 110°F so that it can be handled as a liquid.  Phenol and its vapors are corrosive to the eyes, skin and respiratory tract.  Inhalation of vapor may cause pulmonary edema.  Phenol may cause effects on the central nervous system, heart and kidneys, resulting in convulsions, coma, cardiac disorders, respiratory failure and death.  

Urea is used in the Formaldehyde plant and the Resin Plant.  Urea is a solid at room temperature.  It is a common ingredient of fertilizers.  Urea irritates the eyes, skin and respiratory tract.  Urea decomposes on heating above its melting point to form toxic gases.

Caustic soda (caustic) is used in the Formaldehyde Plant and the Resin Plant.  Caustic is a liquid at room temperature.  It is a strong alkali and causes severe burns to the eyes. Small quantities can result in very serious damage and loss of vision.  Contact with skin causes burns and frequently deep ulcerations.  Prolonged contact destroys tissue.  Inhalation of dusts or mists can cause severe damage to mucous membranes and destruction of lung tissues.  The effect of long-term exposure to low concentrations of dusts or mists has not been determined.

Formic acid is used in the Resin Plant.  Formic acid is a liquid at room temperature and is combustible.  Formic acid is very corrosive to the eyes, skin and respiratory tract.  Inhalation may cause pulmonary edema.  




2.4 Principal Findings  

2.4.1 The Resin Plant. Figure 2.1 is a schematic representation of a resin kettle including key safety systems. 
2.4.1.1 Improvements – Resin Plant. In rebuilding the resin plant, Georgia-Pacific has taken major steps to reduce the potential for another kettle explosion.
1. Computerized control of resin reaction. The most important safety measures include installation of a computer control system in place of the manually operated system that was used at the time of the 1997 accident. This system improves reliability and reduces the potential for human errors.
2. Enhanced safety systems. Georgia-Pacific also has enhanced several safeguards to the resin production process that can help to control or lessen the effects of a runaway reaction if one were to occur. These include: 
a. Enhanced “quench” system. This system can inject a reaction-stopping chemical (formic acid) into the kettle to control or minimize the affects of a runaway reaction. 
b. Enhanced rupture disks.  Larger rupture disks were installed in the kettles. Rupture disks are highly engineered thin metal sheets located in nozzles in the kettle top. They are designed to tear open and vent excessive pressure if the pressure in the kettle builds toward the point where an explosion of the vessel is possible. When the rupture disc opens it allows the high-pressure kettle contents to flow to a scrubber. The scrubber collects the gases and liquids that pass through the rupture disks, cools them with water and vents them to a process sewer for treatment. 
OSHA concluded that the rupture disks in place at the time of the 1997 accident were too small to handle the amount of material generated by the runaway reaction and as a result, the kettle exploded.  Following the 1997 accident Georgia-Pacific rebuilt the kettles to allow the use of larger rupture disks that should handle greater volumes of pressurized liquid and gas from a runaway reaction. 

2.4.1.2 Resin Plant – potential problems and recommended changes

1. Stress corrosion cracking. The kettles and some other pieces of equipment used in the resin process are made of stainless steel.  Although generally resistant to chemicals, stainless steel is susceptible to stress corrosion cracking caused by solutions containing chlorides or caustic soda. GPRI uses city water in the processes, which contains low concentrations of chlorides, and caustic soda is used as a catalyst and for cleaning the kettles and vapor condensers.  Stress corrosion cracking can weaken the kettle walls and increase the chance for a loss of containment and the resulting release of formaldehyde, methanol, phenol and other toxic gases. Volume 3 describes disturbing evidence that stress corrosion cracking can occur in resin kettles.   
Howell recommendation.  Mr. Howell advised Georgia-Pacific to install “corrosion coupons” within the kettles and perform metallurgical examinations on the coupons periodically. (The coupons are small metal pieces that can be removed from the kettle for examination in the laboratory.)  He also recommended frequent inspection of the kettles and changes in processing conditions that would reduce the probability of stress corrosion cracking.
Georgia-Pacific response. GPRI’s materials expert does not agree that stress corrosion cracking could occur under the conditions that the equipment is operated and stated that no evidence of stress corrosion cracking has been found during inspections of this vessel. Georgia-Pacific disagrees with Mr. Howell’s recommendation to utilize “corrosion coupons.” 
Liaison response and recommendation. The Howell review uncovered “disturbing evidence” that stress corrosion cracking can, and has, taken place in resin kettles. Documentation shows that during the rebuild of the plant’s K-1 reactor (following the 1997 accident) the shell and bottom of the head of the vessel had to be scrapped because of stress corrosion cracking. 

Mr. Howell concludes that Georgia-Pacific has not provided sufficient evidence to demonstrate that the conditions which caused stress corrosion cracking pre-1997 have been eliminated. The Liaisons recommend that Georgia-Pacific conduct additional tests for stress corrosion cracking and change processing conditions to reduce the potential for stress corrosion cracking to occur. 
2. Reliability of resin plant safety systems. Despite significant improvements, Georgia-Pacific has not documented that the level of risk has been adequately reduced for a resin kettle accident in the future. In particular, Mr. Howell raised concerns regarding the adequacy and reliability of two key systems designed to prevent kettle explosions. 
a. “The acid quench system is dependent on numerous pieces of equipment functioning as designed.  If some of these systems fail, the acid quench will not be able to enter the kettle and stop the runaway reaction.”    

b. Mr. Howell was unable to find documentation showing that the design of the rupture disks is capable of relieving the pressures generated in a runaway reaction that is sufficient to prevent an explosion of the kettle.
c. Mr. Howell noted that regulations do not require the facility to include a worst-case scenario involving an explosion (such as that in 1997).     
Howell’s recommendations. The Howell report recommends that Georgia-Pacific re-examine its Process Hazards Analysis (PHA) for the resin plant to ensure that critical safety systems are adequate and reliable. 

Georgia-Pacific Response. Georgia-Pacific disagrees with the recommendation to redo the PHAs for the resin plant. The company believes, however, that it has taken appropriate steps to ensure that the sizes of the kettle rupture disks are adequate. 

Liaison Recommendations.  We agree with Mr. Howell’s recommendation that Georgia-Pacific reexamine, better document, and modify the Resin Plant PHA and pressure relief system design as necessary. A resin kettle runaway reaction caused a major explosion in 1997. This is a principal community concern. Liaisons recommend that Georgia-Pacific voluntarily provide for a worst-case scenario for a kettle explosion including potential community impact in its Risk Management Plan. Despite the plant modifications and reduced accident probabilities, Georgia-Pacific has not presented sufficient evidence to rule out a serious reactor accident. Only by acknowledging and planning for the worst-case possibilities can the company ensure that all reasonable steps have been taken to prevent and control chemical accidents.  
2.4.2 The Formaldehyde plants – potential problems. The plant’s two formaldehyde plants produce large quantities of formaldehyde (water-based solutions). The formaldehyde is used in the plant’s resin kettles and to produce formaldehyde and urea-formaldehyde for sale. The hazards associated with methanol (the principal raw material) and formaldehyde are summarized in Box 2.1.
2.4.2.1 Worst-case analysis. As part of the Risk Management Plan (RMP) required by the USEPA, facilities that handle hazardous materials must estimate the release of materials that would occur under a “worst case scenario.” Georgia-Pacific determined this scenario to be a release of a 50% formaldehyde solution from the absorbers that mix the formaldehyde gas produced with water to form a solution.  By their calculations, would be released to form a vapor cloud large enough to endanger an estimated 340 neighboring residents. 

2.4.2.2 Principal findings. The Howell report emphasizes that the Georgia-Pacific has not made significant safety improvements to the formaldehyde plants. For example: 

1. No modern-computerized control system has been installed. The report finds that the current control systems are obsolete and do not employ good engineering practices. 
2. Not all areas of the formaldehyde plants potentially subject to methanol and formaldehyde vapors have been designated and designed with the appropriate flammability hazard electrical code.
3. The Howell report showed that in most cases, the documents reviewed for the formaldehyde plants had more deficiencies than those for the resin plant.

2.4.2.3 Recommendations and Georgia-Pacific Response. This section summarizes Mr. Howell’s major recommendations on the formaldehyde plant, as well as Georgia-Pacific responses and Liaison determinations. 
a. Automated Controls
Howell recommendation. Georgia-Pacific should reevaluate the controls for formaldehyde production and consider installing state-of-the-art automated control systems (such as those employed in the resin plant) for the formaldehyde plant. This improvement is likely to reduce substantially the potential for human error and potential accidents in the formaldehyde plants. 

Georgia-Pacific response. Georgia-Pacific has committed to reevaluate its control system for the formaldehyde plant. 

Liaison response. 
The worst-case analysis shows the need for maximum precaution with regard to all aspects of plant safety, including controls, preventive measures, equipment, safeguards, operating procedures, and worker training. Thus, we recommend that Georgia-Pacific replace its current, obsolete system, with an automated control system consistent with Mr. Howell’s recommendations.

2.4.3 Electrical classification.  The Georgia-Pacific plant handles flammable methanol in the formaldehyde plants and the resin plant.  The formaldehyde plants handle flammable formaldehyde gas, and both plants handle formaldehyde solutions. If formaldehyde solutions spill they can release flammable formaldehyde gas into the air. 

The presence of flammable gas in proximity to electrical equipment poses a risk of fire and explosion (for example, sparks can ignite the flammable vapors). Due to the potential hazards, OSHA and EPA regulations require that “good engineering practices” are followed to prevent electrically induced fires in areas where flammable vapors may be present. In this case the appropriate standards have been issued by both OSHA and the National Fire Protection Association (NFPA), which provide regulations and codes that deal with management systems for fire prevention, protection and control.  One of the most important examples is the requirement that appropriate electrical enclosures be used to prevent contact between flammable materials and sparks from electrical equipment. 

Howell’s Findings. Mr. Howell’s review found that: 
a. Significant areas are subject to potential flammable vapors in both the resin and formaldehyde plants that have not been designated with the appropriate electrical classification. 

b. The Georgia-Pacific plant does not meet current OSHA regulations or National Fire Protection Association codes; nor has it ruled out possible scenarios that could cause fires and explosions in portions of the plant that are not classified for flammable hazards. 

c. Mr. Howell’s interviews with plant employees also revealed that none of those interviewed understood the concept of electrical area classification.  Full understanding is required to be able to perform an adequate Process Hazard Analysis (PHA), purchase appropriate electrical equipment and develop appropriate work orders and work plans and other items.

Howell recommendations / Georgia-Pacific responses.  Mr. Howell recommends that Georgia-Pacific take a number of steps to bring electrical systems and electrical area classifications into compliance with OSHA regulations and National Fire Protection Association codes, including:

a.
Evaluate the electrical area classification requirements for the process buildings that house the formaldehyde and resin processes.  Much of the equipment and pipelines in this building contain methanol, or could contain methanol.  In addition, any formaldehyde processed, or potentially processed, above its flash point should be considered as flammable; Georgia-Pacific has agreed to review and address this recommendation.  

b. Evaluate the electrical equipment in the formaldehyde and resin plants for compliance with electrical area classification requirements and replace it as appropriate. Georgia-Pacific has agreed to review and address this recommendation.
c. Evaluate the adequacy of the building ventilation for the resin process building, including the controls used to control the hazards associated with a loss of ventilation; Georgia-Pacific states that it currently complies with this recommendation.
d. Train the operators, maintenance and other appropriate personnel in electrical area classification and how its principles are applied in the facility. Georgia Pacific has agreed to review and address this recommendation.
Liaison recommendations. Liaisons recommend that Georgia-Pacific implement Mr. Howell’s recommendations on electrical classification codes and take specific steps to reduce fire and explosion potential in all areas of the plant where potential for flammable methanol and/or formaldehyde vapors exists. 

2.4.4 Process Hazard Analysis (PHAs). A Process Hazards Analysis (PHA) is one of the most critical parts of a facilities safety program.  A PHA is a method that is used to determine the hazards present in the process and to identify the safeguards that are in place or that may be additionally needed to prevent accidents.  There are several methodologies that are used to perform a PHA.  The most common and usually most appropriate methodology is a Hazards and Operability (HAZOP) analysis.  The HAZOP analysis is used to identify:

· The hazards associated with the process;

· The consequences of deviations (departures) from intended operating conditions;

· The safeguards present to protect against the hazards and their adequacy. If the safeguards are found to be inadequate, a recommendation is made to management to provide the required additional safeguards. 

In the course of his audit, Mr. Howell examined a number of PHA documents as well as reports from the most recent PHAs performed for the resin and formaldehyde plants.  The analysis concentrated on those areas that had the greatest hazard potential.  

 Howell’s Findings. Mr. Howell’s audit found that:

a. Most of the policies, procedures and technical guidance provided were generally good, but did not include guidance and direction on determining if the reliability of the safeguards provided was adequate.  A safeguard can only be considered to be a safeguard if it can be counted on to function properly when needed.   

b. Some of the deviations analyzed were not adequately evaluated to determine if sufficient safeguards were provided.  Some of the items listed as being a safeguard for a particular deviation are ineffective.  As a result, some of the deviations do not have adequate safeguards.

c. The PHAs performed did not evaluate the reliability of the safeguards.  As a result, some of the deviations appear to have inadequate safeguards.   

Howell recommendations.  Mr. Howell recommends that several actions be taken by Georgia-Pacific to ensure that their PHAs effectively evaluate the safeguards required to protect against the hazards of the process as required by OSHA regulations and good engineering practices.  

a. Develop and implement a policy and procedure to evaluate the reliability of the safeguards provided;

b. Provide additional training on how to determine if a safeguard is effective for the deviation it is designed to protect; and to 

c. Revalidate the PHAs for the resin and formaldehyde plants.   
Georgia-Pacific response.  Georgia-Pacific has stated that they believe that their PHAs are adequate and do not plan to take any further actions.
Liaison’s recommendation:   The PHAs are extremely important.  They establish the basis for the design of the safety systems for the process.  Therefore, the Liaisons recommend that Georgia-Pacific accept all of Mr. Howell recommendations pertaining to PHAs. 
2.4.5 Standard Operating Procedures and Piping & Instrument Diagrams.  There are two sets of documents that are critically important to training and safe operation of a chemical plant: (a) standard operating procedures (SOPs) and (b) Piping and Instrument Diagrams (P&IDs). These documents should be readily accessible to plant operators and should contain information that is clear, well organized and complete. This will allow operators to follow key procedures, operate control equipment and respond effectively in the event of incidents that could lead to accidents. Moreover, the piping and instrument drawings are the primary tools used to perform a process hazards analysis (discussed later) and perform operator training.  They are also referred to by operators when performing tasks shown in their Standard Operating Procedures, and by engineers when considering modifications to the process, troubleshooting and incident investigation.
Following the 1997 accident, OSHA cited GPRI for inadequate SOP, P&IDs, and control room ventilation system.  As noted in Mr. Howell’s audit report, not all of the problems cited by OSHA have been corrected sufficiently.  

Howell Finding on P&IDs.  Mr. Howell found that GPRI has P&IDs but they are inadequate.  In general they do not show all of the equipment, or the characteristics of the equipment. Equipment, including piping and instrumentation, is not adequately identified. The Safety Instrumentation Systems are not shown on the diagrams. These are systems composed of sensors, transmitters, computers and controls (for example an interlock that automatically takes a process to a safe state when a predetermined condition is violated. Some equipment referenced in the Standard Operating Procedures is not shown. 

Howell recommendation.  Mr. Howell recommended that GPRI:

· Update all P&IDs to accurately represent all equipment required by good engineering practices. Mr. Howell’s full report contains a checklist of good engineering practices that apply to the GPRI plant. 

· Update all Standard Operating Procedures (SOPs): For example, “ensure that each procedure clearly describes the actions to be performed, the sequence for performing the tasks and consequences for performing tasks out of sequence;”  

GPRI responses. 

· GPRI’s position is that P&IDs do not have to include all such equipment since they are included in other sources of information.

· GPRI states that it will review and address the recommendation to update SOPs. 

Liaison recommendation.  Liaisons agree with both of Mr. Howell’s recommendations. In the case of P&IDs, we believe that operators must have ready access to all pertinent information on processes involving hazardous materials. 
3.0 Community Emergency Response

3.1 Community Concerns.  From the start of the Liaison program, community members expressed deep concerns that they would be extremely vulnerable in the event of another significant chemical accident in the Southside area. They reported to Liaisons that they had no knowledge of how they would be warned in the event of a chemical release, or what residents should do if an accident occurs. 

3.2 Objectives. Volume 2 of the Liaisons’ Report includes a description of the planned “community emergency response program” for the Southside area of Columbus, OH.  A community emergency response program includes plans and capacity to alert, instruct, and protect residents in the event of a chemical accident such as an explosion, toxic vapor cloud or other hazardous materials release. Liaison objectives are to:  
· Evaluate the current emergency response program available for the Southside community in the event of a chemical emergency. 

· Recommend improvements to increase the effectiveness and timeliness of the program. 

· Report on progress towards improvements

3.3 Liaison activities. From 2003 to the present, Liaisons organized and participated in numerous meetings involving city and county response agencies, Georgia-Pacific and community members. These meetings and interviews with residents and officials reveal that the current system needs significant improvement in order to protect residents in the event of future accidents. Liaisons, along with the Columbus Department of Public Safety, organized a multi-party field trip to Charleston, West Virginia (May 18, 2005). The Kanawha Valley has a large number of chemical plants and one of the nation’s most comprehensive emergency response programs; one that involves redundant early warning systems (sirens, autodial, radio, etc.). Officials from Kanawha Valley response agencies provided detailed information to the Columbus contingency including city response officials, Southside residents, and Georgia-Pacific officials. 

3.4 Principal Findings. Fortunately, local agencies and several companies have responded proactively and have recently begun a number of initiatives that should greatly improve the situation when fully implemented.  The principal findings and recommendations are summarized below: 

1. The Southside community has a number of facilities including the Georgia-Pacific plant that handle, use and transport large volumes of hazardous chemicals. Facilities include chemical plants, a steel coating plant, and a large railroad yard and truck terminal. (See Table 1.5 for list of these facilities.) The area has witnessed chemical incidents including the Georgia-Pacific explosion and accidental spills. Given the large quantity of hazardous materials stored, processed and transported in the area, the potential for chemical accidents and emergencies remains. 

2. These facilities are located in close proximity to many homes and to public buildings including schools, playgrounds and community centers. (See Map in Figure 1.2). 

3. Liaisons determined that mechanisms available in the Southside to alert residents of the occurrence of a chemical accident were insufficient to provide an early warning. Second, residents lacked information telling them what to do if an accident occurs. A similar situation exists in other areas of Franklin County where there are concentrations of facilities that handle or transport dangerous materials. Liaisons raised these issues with local agencies and companies. The agencies and a number of companies including Georgia-Pacific responded with a series of new initiatives that the Liaisons believe will significantly improve communications and response actions in the event of a chemical accident. These initiatives are described in Section 3.5. 

3.4.1 Emergency communications and needs. In the event of an accident, the facility with the problem must notify the Fire Division Hazardous Materials Unit by calling 911. The Columbus Fire Division’s “HAZMAT” unit located on Winchester Pike can reach the plant or other facilities in the area within 5-10 minutes. The Fire Division establishes the command in the event of a chemical emergency. It communicates with the facility, assists in control and rescue operations, and decides how to protect residents. The principal options are evacuation and “shelter-in-place.” The Police Division helps to implement the decisions of the Fire Division. 

In the case of the 1997 accident at the Georgia-Pacific plant, the Fire Division arrived at the scene within minutes of notification. However, it took the Fire Division about an hour-and-a-half to evaluate the situation and to order residents east of the plant to evacuate the area. Police coordinated the evacuation and instructed residents by going door-to-door and using bullhorns.  During the “lag” between notification and evacuation, some residents may have been exposed to toxic chemicals released from the reactor explosion. 

Case studies from other locations indicate that both evacuation and shelter-in-place can be used to reduce exposures to toxic vapors. However, for either to work, the response agency must activate an alert system that tells residents what they need to do. 

A second need is that residents have information and training prior to an accident in order to recognize the signal and know what to do. For example, if the notice is for shelter-in-place, residents know to go indoors, close all windows, doors, furnaces, vents and cooling units and to turn on the radio or TV to designated emergency stations and wait for further instruction (e.g. continued shelter, evacuation, all clear). If evacuation is required, residents should have some advanced information on likely evacuation methods and routes, what to bring with them, etc. West Virginia’s Kanawha Valley (greater Charleston area) uses a number of systems to alert and notify residents. These include: 

· Sirens with distinct signals

· An autodial (reverse 911) system capable of providing phone messages to an entire community in a matter of minutes. 

· Additional lines of communication such as radio and TV stations and e-mail networks.

Kanawha Valley officials emphasized that it is essential to have redundant systems to maximize effective crisis communications. Not all people are reached by any one mode. For example, people who are out of doors will not receive phone messages. People who are indoors may not hear a siren. Moreover, to be effective, responses to chemical accidents require significant preparedness including planning and education. Kanawha Valley officials stressed that citizens and local businesses were heavily involved in the planning of communications systems and training efforts. For example, citizen activists concerned about chemical accidents chair key committees and advisory committees.  

Liaisons have identified and recommended measures needed to ensure that an effective system of emergency communication is available in the Southside area. The most important needs identified include: 

· Early warning systems including an alert tower and autodial system. The Franklin County Emergency Management and Homeland Security Office (FCEMHSO) operate a series of towers with both siren and broadcast capability. This system, however, is used principally for severe weather events rather than chemical emergencies. Moreover, this system doesn’t have the capacity to reach large parts of the Southside community. 

· Development of a comprehensive emergency response plan. The effort to develop this program should involve Southside community organizations, residents and businesses.  

3.5 Progress towards a community emergency response program

1. The Columbus Safety Department’s Fire Division has taken steps to reduce the time required for an emergency assessment including better information on the chemicals at the plant and has held a number of drills with Georgia-Pacific. 

2. City and county officials currently are promoting “shelter-in-place” as a way to reduce exposures in the initial stages of a chemical emergency. They have held several educational meetings for Southside residents and distributed brochures.

3. FCEMHSO has recently installed a Reverse 911/Autodial system capable of targeting affected areas and sending out thousands of pre-recorded phone messages in minutes. This system could be used to alert residents with an early message to shelter-in-place or evacuate. This system, however, will not reach people who are outdoors or who rely on cellular phones. Thus, additional systems such as the warning tower described below are needed to compliment this system.  

4. The City of Columbus Department of Safety is coordinating an effort to deploy one or more “early warning towers” in the Southside area. The City and County have agreed to maintain and operate the towers, if companies in the Southside area provide sufficient funding to purchase and install the tower(s). At the time of this writing, Georgia-Pacific has agreed to provide about $18,000 in funding for the installation of one tower and several other companies including Sherwin Williams, ODW Logistics, and the Norfolk and Southern Railroad have made significant contributions. The total installation cost is about $25,000. A site on Norfolk and Southern property has been selected for the installation. 

5. Robert Patterson, Vice-President of the Marion-Franklin Area Civic Association, has organized a group to deal with public safety, environmental, and quality of life issues in the Southside area. This group has lobbied effectively for an early warning system and to reduce the volume of truck traffic in residential neighborhoods. 

3.6 Recommendations. A number of the measures recommended by the Liaisons during the course of the project, including the signal tower, autodial system, and meetings with community members have been implemented by the City Departments of Safety and Health, FCEMHSO plus companies in the area including Georgia-Pacific. The Liaison’s further recommendations are listed below: 

1. Local response agencies should move forward to implement the autodial (reverse 911 system), plus emergency communications on radio, weather band radio, television and automated e-mail messages for use in the Southside area. Local agencies can use the Southside program as a pilot to test and refine these systems for use in other parts of greater Columbus. 

2. Local government agencies should work with all parties including area industries and neighborhood associations to develop a community emergency response program for the south side of Columbus. The program can serve as a model for other industrialized parts of the City and County. The program should include a well defined and widely circulated plan including: 

· A description of the responsibilities of local response agencies and procedures to be carried out in the event of a chemical accident. (It is recognized, however, that each incident is different and that officials with expertise must be available to make timely and critical decisions based on their professional judgment of the situation.)

· Designation of personnel who have sufficient expertise in the field of public health to make critical decisions (e.g. shelter-in-place versus evacuation). Assured, timely access to public health experts at all times. Assured, timely expertise and equipment to measure and model atmospheric transport of hazardous emissions. 

· The methods that will be used to alert residents in the event of a chemical emergency (sirens, reverse 911/autodial messages). Designation of radio and TV stations that will broadcast messages/instructions to residents of affected areas. 

· Effective and continued training of residents on shelter-in-place and evacuation procedures. Provision of education brochures and videos. 

Local response agencies should hold periodic meetings/workshops with neighborhood associations and residents to answer questions and to obtain their concerns and recommendations. This may include emergency drills in the community to include industry, response agencies and residents. 
4.0 Air Emissions

4.1 Objectives and Liaison Activities. Liaisons have investigated community concerns regarding day-to-day (normal) emissions from the Georgia-Pacific plant: These concerns include:  

· Emissions from the company’s wastewater lagoon.

· Formaldehyde emissions from the lagoon and other plant sources (Many are aware that formaldehyde can cause irritation of eyes and respiratory system and is a human carcinogen according to the International Agency for Research on Cancer (IARC).

· Potential affects of formaldehyde and other hazardous air pollutants emitted from the plant on human health.   

· Potential impacts of air emissions from other sources. 

In addition, Liaisons have sought to determine whether the company’s permits and operations of the plant comply with state and federal laws and regulations. Liaisons analyzed GPRI’s proposed operating permit for the plant. GPRI has applied to Ohio EPA for a federally enforceable state operating permit or (FESOP). In order to qualify for a FESOP under the federal Clean Air Act, the facility must be a “minor source” of air pollution. A plant that has the potential to emit more than 25 tons of total hazardous air pollutants (HAPs) or ten tons per year of a single HAP is deemed a “major source” of air pollution and is required to obtain a Title V permit subject to more comprehensive requirements and enforcement than a minor source that operates under a FESOP.  

4.2 Findings 

4.2.1 Overall plant emissions. Georgia-Pacific has submitted estimates of its air pollution emissions as “potential after controls” as required by Ohio and federal laws and regulations.  The estimated totals for the most important air pollutants are summarized in Table 4.1 below.

	Source
	Pollutant
	Min Control Efficiency
	Annual Potential Emissions (PTE)

	
	HAPs in Bold
	%
	(tons/yr)

	 
	 
	
	

	Formaldehyde Plant No. 1
	 
	 
	 

	 
	Methanol
	98
	6.12

	 
	Formaldehyde
	90 
	1.13

	 
	DME
	98
	5.52

	 
	Total VOC
	98
	12.77

	 
	 
	 
	 

	Formaldehyde Plant No. 2
	 
	 
	 

	 
	Methanol
	98
	0.63

	 
	Formaldehyde
	 96
	1.19

	 
	DME
	98
	7.70

	 
	Total VOC
	98
	9.52

	 
	 
	 
	 

	Resin Kettle No. 1
	 
	 
	 

	 
	Methanol
	98
	0.03

	 
	Formaldehyde
	98
	0.57

	 
	Phenol
	98
	0.38

	 
	Total VOC
	98
	0.98

	 
	 
	 
	 

	Resin Kettle No. 3
	 
	 
	 

	 
	Methanol
	98
	0.51

	 
	Formaldehyde
	98
	0.11

	 
	Phenol
	98
	0.08

	 
	Total VOC
	98
	0.70

	 
	 
	 
	 

	Fugitive Emissions
	 
	 
	 

	 
	Methanol
	 
	1.10

	 
	Formaldehyde
	 
	0.90

	 
	Phenol
	 
	0.10

	 
	 
	 
	 

	Wastewater Lagoons
	 
	 
	 

	 
	Methanol
	 
	0.20

	 
	Formaldehyde
	 
	0.02

	 
	Phenol
	 
	0.02

	 
	 
	 
	 

	Plant Totals
	Methanol
	 
	8.59

	 
	Formaldehyde*
	 
	4.55

	 
	Phenol
	 
	0.58

	 
	DME
	 
	13.22

	 
	 
	 
	 

	 
	Total VOCs
	 
	26.94

	 
	Total HAPs*
	 
	13.72

	Source: GPRI detailed Summary Potential to Emit after Controls, Columbus Plant 8/13/04

	* Totals were taken and summed for the individual sources. The total formaldehyde obtained in this 

	manner was slightly higher than GPRI's total.




4.2.2 Findings on stack emissions. At the urging of Liaisons, and with the support of Ohio EPA, Georgia-Pacific conducted emissions testing of the formaldehyde and resin plants in fall 2003.  These tests were performed by an independent testing company. Georgia-Pacific used the results, in part, to develop the annual emissions estimates shown in Table 4.1. The focus of the 2003 testing was the performance of three critical air pollution control devices.  These “oxidizers” or “fume incinerators” are essential to destroy much of the toxic gas emissions produced at the plant.  In fact, each must operate at an efficiency of 98+% to meet regulatory requirements and to prevent air pollution from reaching neighbors at harmful concentrations.

Liaisons conclude that the three fume incinerators have the potential to perform well.  Continuous high level of performance, however, is essential to protect the Southside community and others.  Thus Georgia-Pacific should have frequent (every other year) independent performance testing to assure that all incinerators are performing as required. These comprehensive performance tests should be performed in addition to continuous inspection and monitoring of the performance of each system. This testing requirement should be incorporated in any air pollution permit issued by Ohio EPA.  Results must be submitted to Ohio EPA and be available for public review.

4.2.3 Findings on fugitive emissions.  As noted previously the formaldehyde and resin plants include and are supported by a vast array of tanks, pipes, valves, flanges, materials loading racks, etc.  Thus there is great potential for accidental leaks of hazardous air pollutants (and liquids).  One such operation, an off-specification resin-drying pad, was discontinued by GPRI during the Liaisons project. To limit leaks and to reduce the size of any leak, Georgia-Pacific is required to employ a “leak detection and repair” (LDAR) system.  Liaisons have been monitoring reports from this process for the years 2003 – 2005.  Few leaks have been reported.  Liaisons recommend that the current system be maintained and improved as detection devices evolve.  

4.2.4 Findings on lagoon emissions.  GPRI discharges waterborne wastes from resin production to a lagoon located near the rear of the plant property. The purpose of the lagoon is to reduce pollution concentrations in wastewater sufficiently to meet the “pre-treatment” requirements of its discharge permit with the City of Columbus. GPRI discharges large quantities of hazardous air pollutants to the lagoon. If the plant runs at the production limits set in its draft air pollution permit from Ohio EPA, it would discharge as much as 750 tons of formaldehyde, methanol and phenol to the lagoon. The 750 tons of these HAPs per year is associated with the plant’s potential to emit (based on capacity). The actual discharges vary from year to year. These organic compounds are designated and regulated as “hazardous air pollutants” (HAPs) under the federal Clean Air Act. 

As discussed below, Liaisons are generally confident in GPRI’s potential emission estimates from most of the plant’s sources.  Nevertheless, Liaisons attribute a very low level of confidence to the estimates of lagoon emissions of these important compounds. 

A critical question investigated by the Liaisons was the portion of each of the HAPs in the process wastewater that is emitted into the air. The answer is important; it determines: (a) what impact the hazardous air pollutants emitted from the lagoon will have air quality and exposure in the neighborhoods surrounding the plant and (b) the kind of permit and the level of state and federal regulation and enforcement required for the entire plant. 

Georgia-Pacific estimated that less than ½ of 1 percent of the HAPs in the wastewater is emitted to the air, and that more than 99.5 percent of these chemicals are broken down through biodegradation in which microbes in the lagoon water consume the chemicals as a source of food!
Figure 4.1: 

Schematic Diagram of Lagoon 
Source: GPRI, August 2004
How the lagoon works. Figure 4.1 shows a schematic diagram of GPRI’s wastewater treatment pond. The pond is quite large - about 275 feet long by 125 feet wide. The depth of the pond is variable due to the buildup of sludge. (Dredging conducted during the summer of 2004 increased pond depth from about 4 to 8 feet). Batches of influent wastewater (from 1000 – 5000 gallons) are discharged through an inlet pipe and immediately subject to vigorous aeration. The aeration is supplied by a blower that forces air through a series of perforated pipes that rest on the bottom of the lagoon. About 88 percent of the lagoon is covered with a series of floating plastic mats. The purpose of the mats is to prevent chilling of the water in winter. 

The Liaisons noted that intense bubbling occurs in areas not covered and in narrow areas between the mats. Moreover, an important factor relative to air emissions is that all of the air blown into the aeration system is forced under pressure into the atmosphere. 
 

The influent wastewater mixes over many hours with the water in the pond (a total of about 2 million gallons) and flows to a drain at the west end of the pond. Usually the effluent is recycled back to the pond through a recirculation line. However, about 250,000 gallons of treated wastewater are discharged to the City of Columbus sewage system about twice each month. 

4.2.4.1 Georgia-Pacific’s estimated lagoon air emissions were calculated using an EPA-developed method for estimating wastewater emissions known as Procedure 5. A detailed discussion of this method is provided in Section 5 of Volume 2. 

GPRI used this technique with a set of lagoon water concentration measurements to estimate HAP emissions for a single day, June 7, 2004. GPRI then estimated the percentages of total HAP loadings that are released into the air. The percentage emitted to the air for each HAP was calculated by dividing the emission (lbs/day) for the respective HAP by the total loading or discharge of the HAP (lbs/day). 

Using this technique, GPRI estimated that less than ½ of 1 percent of each of the three HAPs is emitted to air and more than 99.5 percent is biodegraded. It is important to note that in this technique neither the air emission rate nor the biodegradation rate is measured directly. The transfer of HAPs to the air is predicted based on a series of formulas that were developed using theoretical considerations and data from other wastewater systems. The biodegradation rate is estimated by subtracting the percent emitted to air from 100 percent (i.e., 100% - 0.5% = 99.5%). 

To determine annual emission rates, GPRI multiplied the percent emitted to air (determined for June 7) by company estimates of the annual wastewater loadings.  

The results shown on the following table were obtained by multiplying GPRI’s % air emission by their estimates of annual loadings. In this case, Liaisons used PTE loadings provided by GPRI – those that would accompany a resin production maximum specified in its draft permit (105,120 tons per year). The resulting estimates are known as Potential to Emit (PTE) estimates. As discussed below, the PTE estimates are used to determine whether the lagoon and plant exceed key regulatory thresholds. 

Table 4.2.  GPRI’s estimates of Annual HAP Lagoon Loadings and Emissions (Based on PTE loadings). 

	
	Phenol
	Formaldehyde
	Methanol
	Total 

HAPS
	PTE Resin Production
	Measure

	Loadings in wastewater to lagoon
	401
	232
	117
	750
	105,120 tons per year
	Tons per year

	Estimated % biodegraded
	99.97
	99.99
	99.56 
	99.91
	
	%

	Estimated % Emitted to air
	0.03
	0.01
	0.44
	0.09
	
	%

	Estimated Potential air emissions 
	0.12
	0.02
	0.52
	0.66
	
	Tons per year


Sources: 

1) Quantifying the Fraction of Hazardous Air Pollutants emitted (Fair) and Biodegraded (Fbio) in    the Bio-Pond at GPRI, Columbus, OH.  NCASI, Georgia-Pacific Corp., Aug. 12, 2004.
2) PTE loadings, GPRI, Sept. 2004 (from G. Griffith)
4.2.4.2 Interpreting the results. GPRI’s estimates for total potential HAPs are below the 1.825 ton per year threshold for regulated source (i.e. 10 lbs / day for combined organic emissions). Moreover, their lagoon potential HAP emission estimates when added to emissions from the other plant sources do not exceed the single or total HAP threshold for a major HAP source (10 TPY and 25 TPY, respectively). 

As discussed below, however, the Liaisons have concluded that GPRI’s Procedure 5 analysis is likely to contain significant uncertainties and is likely to underestimate substantially the portion of HAPs that are emitted and therefore underestimate HAP emissions. Note that it would take relatively small emission rates to exceed several regulatory thresholds: 

· If only 0.25 percent (1/4 0f 1%) of potential HAPs loadings escape to the atmosphere, the lagoon would result in the potential of more than 10 lbs/day (1.825 tons per year). This emission rate exceeds the threshold requiring that Ohio EPA regulate the lagoon. (Currently, Ohio EPA does not regulate ANY emissions from the lagoon)

·  An overall lagoon emission portion of only 3.5 % for the 3 HAPs would be sufficient for the lagoon alone to exceed the 25 tons per year total PTE threshold for plant wide emissions. This outcome would require GPRI to obtain a Title 5 permit as a major source of air pollution.  However, other sources at the plant (other than the lagoon) contribute nearly 13 tons per year. Thus a lagoon air emission rate of only 1.7 % for the 3 HAPs would be sufficient to exceed the threshold for major source. 

· A lagoon emission rate portion of less than 9 % for methanol would be sufficient to exceed the 10 ton/year single HAP threshold to be designated as a major source. However, other sources at the plant contribute about 8.5 tons per year. Thus a lagoon methanol emission rate of only 1.5 tons per year or about 1.3 % would be sufficient to exceed the threshold for a major source. 

4.2.4.3 Summary of Liaison’s review. Given, the large annual loadings to the lagoon and the relatively small percent of emissions required to exceed regulatory thresholds, the Liaisons examined GPRI’s methodology in detail. Our detailed critique is found in Volume 2 of the full report. The following points summarize our findings:   

1. GPRI did not use direct measurements of air emissions. For example, it could have collected gas samples from under the floating covers, but did not. Similarly, the company bypassed an opportunity to use laboratory bench-scale procedures contained in EPA guidance that enable the operator to gain important evidence on the air emission and biodegradation percents. EPA guidance suggests bench scale procedures using water from the site to provide such evidence.11 
2. GPRI did not provide any direct measurements in support of its theoretically-based finding showing biodegradation rates in excess of 99.5 percent. GPRI data shows that discharges of wastewater batches to the lagoon initially result in very high concentrations of volatile hazardous air pollutants in the portion of the lagoon near the inlet. The water containing high concentrations is subjected to intense aeration. Although the aeration is designed to promote biodegradation, it also causes “air stripping” of volatile chemicals like methanol and formaldehyde. Thus they may be emitted to the air before the batches have an opportunity to mix with microbes present in the pond water. Liaisons have determined (using GPRI’s data) that between 80 percent and 96 percent of the hazardous air pollutant loss occurs during the first hour.      This rapid rate of loss is not likely attributable to biodegradation for the following reasons: 

· The short period of time provides a limited time for the HAP-rich wastewater to mix with biologically active lagoon water.  

· The high initial concentrations in the inlet zone favor larger transfers to the atmosphere and will potentially inhibit microbial activity. We note that EPA guidance
 cautions that where such high concentrations in inlet areas are subject to aeration, significant volatilization may occur prior to efficient biodegradation.

4. GPRI’s modeling expert used several different theoretical formulas to estimate the mass transfer coefficients. The formulas are based on physical and engineering concepts along with experimental data from various wastewater systems – some of them quite different from company’s Columbus lagoon. The calculations based on these formulas are critical because the higher the mass transfer rates the higher the estimated HAP emissions. 

In summary, GPRI’s analysis rests on indirect evidence and theoretical formulas. GPRI used a number of inputs and assumptions based on their judgment rather than direct measurement. Moreover, the model estimates are quite sensitive to the choice of certain of the input parameters and considerable room for error and uncertainty exists. Evidence available to Liaisons indicates a much higher portion of the HAPs are emitted to the air than GPRI predicts. As stated previously, if only 1.3 percent of the methanol discharged to lagoon in a year escapes to the air, the plant would exceed the threshold for a major HAP source and require a Title V permit. (See recommendations in Section 4.3, below).  

4.2.5 Emissions: potential exposures and risks to community. Liaisons requested that Ohio EPA conduct a risk assessment to determine threats to residents associated with GPRI plant-wide formaldehyde emissions. Ohio EPA subsequently asked GPRI to conduct the analysis. In response, GPRI conducted a risk assessment as follows: 

· Air quality modeling which provides a theoretical calculation of annual average air concentrations based on (a) emissions from the different sources within the plant and (b) weather conditions (e.g. wind speed and direction, atmospheric turbulence) that occur over the course of a long time period (using 5 years of meteorological data). 

· A cancer “slope factor” obtained from toxicological evidence on the relationship between formaldehyde concentration and cancer risk. GPRI provided two different sets of cancer risk assessments based on two different EPA databases. 

· The annual formaldehyde concentration is then “translated” into long-term risk factors by multiplying the concentration by a cancer slope factor. 

Liaisons, however, expect that the plant-wide estimates of formaldehyde emissions are likely to be under-predicted due to probable errors in the estimates for the lagoon (see previous discussion). Moreover, the analysis fails to consider formaldehyde and other carcinogens likely to be present in background air. 
Other sources and cumulative effects. The emissions from the GPRI plant are emitted into air along with a variety of emissions from plants, vehicles and the photochemical oxidant problem (ground level ozone) that affects large portions of Ohio on many summer days. As a result, residents of the south side of Columbus often are exposed to unhealthful air. The following paragraphs provide further detail.

Industrial Sources. Citizen awareness of the many sources of air emissions in the south side of Columbus is accurate. As the table in Appendix 1 shows there are a number of industrial sources of air pollution in the area.  These facilities routinely emit volatile organic compounds including hazardous air pollutants (HAPs), oxides of nitrogen (NOx), sulfur oxides (SOx), and particulate matter. 

Truck (Diesel) emissions.  Another significant problem in the Southside area is the heavy truck traffic in the area. For example, there are large truck terminals and freight yards in the area. The large trucks that use these facilities, and that deliver materials to the industrial plants in the area, generally have diesel engines, as do most locomotive engines. The exhausts from these diesel engines contain a variety of toxic emissions including inhalable particulates which can accumulate in the lungs. Exposure to diesel particulates has been linked to asthma and respiratory illness and cardiovascular disease. The International Agency for Research on Cancer (IARC) has rated diesel exhaust as "probably carcinogenic to humans".
 Environmental Defense in a study of cancer risk in U.S. cities by census tract estimated that that from 86-97% of health risks associated with hazardous air pollutants (HAPs) in the south side of Columbus come from mobile sources such as trucks and locomotives. While the actual percentage is subject to uncertainty and locally specific conditions, it is clear that diesel emissions may pose a significant risk to residents of the Southside. 

Ozone non-attainment region. All of Franklin County and most surrounding counties have been designated as an ozone non-attainment region due to exceedances of the state and national 8-hour ozone standard. Ozone along with other “photochemical oxidants” forms when oxides of nitrogen (principally from vehicles and power plants) and hydrocarbons (principally from motor vehicles) react in sunlight. Periods of elevated ozone occur mainly on warm, sunny days. Exposure to ozone and other oxidants has been linked to respiratory disease including asthma.
Implications with regard to regulation. The impact of air pollution effects on community health is a product of many sources and a number of pollutants. Scientists generally regard the cancer risks associated with exposure to toxic chemicals to be additive. In other words, to estimate total risk, one would add the risk associated with breathing formaldehyde from the Georgia-Pacific plant to the risks associated with formaldehyde from other sources and to the risks from other carcinogens (e.g., benzene from cars, diesel fumes, etc.).  

Given the generally unhealthful state of community air in Southside neighborhoods, Liaisons believe that Ohio EPA and U.S. EPA should provide strict enforcement for all sources including Georgia-Pacific’s Columbus plant. In accord with the recommendations below we are also asking Georgia-Pacific to take a proactive, preventive approach with regard to its relationship to the community and environmental impacts. 

4.3 Recommendations. Liaisons recommend that: 

1. Ohio EPA and Georgia-Pacific acknowledge that HAP emissions from the lagoon have the potential to exceed the daily VOC and the annual thresholds for a major source of air pollution.

2. Ohio EPA designate the lagoon as a source requiring regulation.  

3. Ohio EPA require GPRI to obtain a federal Title V permit as a major source due to Hazardous Air Pollutants.  

4. Georgia-Pacific Resins, Inc. install a modern waste treatment facility capable of essentially eliminating the release of HAPs.

5.0 Potential for plant expansion and/or modification 

Changes in plant processes, such the production of new resins or changes in the formulas in the production of resins may have some effect on the plant’s safety and on air emissions. Two different possibilities for change have been put forth by the company in recent years.  

5.1 Novolac resin production. The September 1997 reactor explosion involved what is know as the Novolac process. This process (acid catalyzed) is more reactive and energetic than the base-catalyzed reaction currently being used. This means that the Novolac process requires strict control to ensure that a runaway reaction doesn’t occur. In its discussions with Liaison, Georgia-Pacific has emphasized that it no longer uses the Novolac process and has included the shift from Novolac as one of the modifications that make the plant safer. However, GPRI’s permit to operate application reserves the right to re-introduce the Novolac process. The company would presumably want to do so if market conditions are favorable. In this regard, it appears that the company is attempting to have it both ways – claiming credit for the change, yet reserving the right to use the process again. 
5.2 Wet strength resin. In 2002, Georgia Pacific applied to Ohio EPA for a permit to install a third resin kettle to produce “wet strength resin.” Georgia Pacific withdrew its application in late 2003. According to GP officials, the company has “no current plans” to add the new reactor due to unfavorable market conditions.
 Given the possibility that this plan may be reintroduced, we note that the planned wet strength kettle was to have a capacity of 20,000 gallon. If this expansion occurs, it would represent an increase in the plant’s overall resin capacity by 153 percent. This would require the transport, storage and handling of large volumes of an extremely hazardous (toxic, flammable and reactive) chemical epichlorohydrin.
 This chemical is a hazardous air pollutant (HAP) under the Clean Act and has been designated by the State of California as a carcinogen.
 

Liaisons found opposition in the community to expansion of the GPRI plant processes and capacity.  

5.3 Recommendations. Based on the information presented above and other information contained in this report, the Liaisons recommend the following: 

1. Georgia-Pacific’s operating permit should preclude use of the Novolac process at the plant. This action should be taken by Georgia Pacific voluntarily or required by Ohio EPA. This change will assure the use of resin processes which are inherently less risky due to less reactive chemistry. 

2. The City of Columbus and Ohio EPA should use the full extent of their permitting powers to ensure any new GPRI proposal for wet-strength resin production or other new process or capacity expansion will require a comprehensive public review. It is imperative that any plans for expansion or new processes be reviewed in detail experts using a process that includes community values and concerns. The review should include both environmental and safety concerns. 

Appendix I

	Facility
	Hazard Type
	Summary

	Georgia-Pacific Resins, Inc.
	Hazardous Materials
	These chemicals are in bulk tanks outside and inside: Formaldehyde solution, phenol, ethanol, methanol, Sulfuric acid, and urea-formaldehyde solution.

	1975 Watkins Rd.
	Emissions
	VOC
	NOx
	CO
	SOx
	Particulates

	 
	(tons/yr)
	29.55
	20.94
	95.57
	0.26
	1.11

	Data: (2003)
	Air Releases
	Stack / Point 
	Formaldehyde          2000
	Methanol       20
	Phenol        910
	 

	 
	(lbs/yr)
	Fugitive /        Non-Point
	Formaldehyde          2500
	Methanol     20,000
	Phenol        220
	 

	Sherwin-Williams Company  2121 New World Dr.
	Hazardous Materials
	These chemicals are in bulk tanks outside and inside:  Acrylic latex polymer, acrylic resin solution, aliphatic petroleum distillates, aluminum silicate, amino crosslinker resin, aromatic petroleum distillates and solvents, cyclohexanone, diethylene glycol monobutyl ether, ethylene glycol monobutyl ether, isobutyl methyl ketone, isopropyl acetate, methyl ethyl ketone, mineral spirits, n-butyl acetate, polyester resin solution, polyxyalkylated bisphenol A, reuse solvent, titanium dioxide, toluene, VM & P Naptha, and xylene.

	 
	Emissions
	VOC
	NOx
	CO
	SOx
	Particulates

	 
	(tons/yr)
	89.2
	0
	0
	0
	5.45

	Data: (2002)
	Air Releases
	Stack / Point 
	Methyl Ethyl Ketone       1,147
	Xylene (mixed isomers)     688
	Toluene      614
	Glycol Ethers  504

	 
	(lbs/yr)
	
	Methyl Isobutyl Ketone         217
	Triethylamine   171
	Ethylbenzene  53
	1,2,4-Tri methylbenzene  22      

	 
	 
	Fugitive /        Non-Point
	Methyl Ethyl Ketone       2,895
	Xylene (mixed isomers)     1,497
	Toluene      1,171
	Methyl Isobutyl Ketone         627

	 
	 
	
	Glycol Ethers  136
	Triethylamine   75
	1,2,4-Tri methylbenzene  72 
	N-Butyl Alcohol 35

	ISG Columbus Coatings     (Mittal Steel Co.)
	Hazardous Materials
	These chemicals are in bulk tanks outside and inside:  Acid zinc phosphate, acidic wastewater, activated alumina, dry lime, caustic cleaning solution, chromate, coating oils, ferrous chloride, liquid hydrogen tank, nitrogen tanks (2), sulfuric acid, temper mill detergent, and used oil.

	1800 Watkins Rd.
	Air Releases
	Stack / Point 
	Ammonia        5
	 
	 
	 

	 
	 
	Fugitive /        Non-Point
	Ammonia        5
	Zinc Compounds    5
	 
	 

	Coca-Cola Bottling Co.
	Hazardous Materials
	Sodium hydroxide in outside tank.

	1658 Williams Rd.
	Emissions
	VOC
	NOx
	CO
	SOx
	Particulates

	 
	(tons/yr)
	0.5
	26
	6.4
	0.1
	2.6

	Terminal Warehouse
	Hazardous Materials
	Lots of polymers and resins in totes and in drums.

	1658 Williams Rd.
	 
	
	
	
	
	 

	V&S Columbus Galvanizing, LLC
	Hazardous Materials
	Hydrochloric acid in vats, sodium hydroxide in vats, zinc ammonium chloride in vats.

	1000 Buckeye Park Rd.
	Emissions
	VOC
	NOx
	CO
	SOx
	Particulates

	 
	(tons/yr)
	0
	0
	0
	0
	19

	Data: (2002)
	Air Releases (lbs/yr)
	Fugitive /        Non-Point
	Lead               43
	 
	 
	 

	Capital Resin Corp.
	Hazardous Materials
	These chemicals are in bulk tanks outside and inside:  Formaldehyde 52% solution, phenol and distillate, phenol resin, sulfuric acid, urea formaldehyde solution, and methanol.

	324 Dering Ave.
	Air Releases
	Stack / Point 
	Formaldehyde 1,323
	Methanol    2,549
	Phenol        229
	Toluene            778

	Data: (2003)
	 
	Fugitive /        Non-Point
	Formaldehyde 622
	Methanol    430
	Phenol        466
	Toluene       268

	Franklin International
	Hazardous Materials
	 Acrylamide solution, n-methanolacrylamide, and vinyl acetate.

	2020 Bruck St.
	 
	
	
	
	
	 

	Norfolk Railway
	Hazardous Materials
	Most commonly shipped: Class 1 Explosives – none listed;2, Division 2.1 – butadienes, liquefied petroleum gases, propylene and vinyl chloride; Division 2.2 – carbon dioxide; Division 2.3 – anhydrous ammonia, chlorine and ethylene oxide; Class 3 – denatured alcohol, fuel, aviation, turbine engine, methyl methacrylate monomer, petroleum crude; Class 4 – Division 4.1 – molten sulfur; Division 4.2 – none; Division 4.3 – none; Class 5 – Division 5.1 – ammonium nitrate fertilizers and sodium chlorate; Division 5.2 – none listed; Class 6 – Division 6.1 – molten phenol; Division 6.2 – none listed; Class 7 – (radioactive) none listed; Class 8 – acrylic acid, hydrochloric acid, phosphoric acid, potassium hydroxide and sulfuric acid; Class 9 – elevated temperature liquid – N.O.S..

	Columbus Fair Auction
	Emissions
	VOC
	NOx
	CO
	SOx
	Particulates

	2222 New World Dr.
	(tons/yr)
	14.6
	0
	0
	0
	0

	Lafarge Company
	Emissions
	VOC
	NOx
	CO
	SOx
	Particulates

	1801 Watkins Rd.
	(tons/yr)
	0
	0
	0
	0
	1.7

	United McGill
	Emissions
	VOC
	NOx
	CO
	SOx
	Particulates

	2400 Fairwood Ave.
	(tons/yr)
	0.5
	6.3
	1.25
	0.04
	4.99

	Thornton Gas
	Emissions
	VOC
	NOx
	CO
	SOx
	Particulates

	3898 Alum Creek Dr.
	(tons/yr)
	15.6
	0
	0
	0
	0

	Alum Creek Duchess
	Emissions
	VOC
	NOx
	CO
	SOx
	Particulates

	3909 Alum Creek Dr.
	(tons/yr)
	7.7
	0
	0
	0
	0

	Ellis Bros. Concrete No. 5
	Emissions
	VOC
	NOx
	CO
	SOx
	Particulates

	Williams Rd
	(tons/yr)
	0
	0
	0
	0
	10

	Shell Oil
	Emissions
	VOC
	NOx
	CO
	SOx
	Particulates

	2441 Lockbourne Rd.
	(tons/yr)
	11.7
	0
	0
	0
	0

	Skinner Diesel Service
	Emissions
	VOC
	NOx
	CO
	SOx
	Particulates

	2440 Lockbourne Rd.
	(tons/yr)
	7
	0
	0
	0
	0

	United Parcel Service
	Emissions
	VOC
	NOx
	CO
	SOx
	Particulates

	1667 Watkins Rd.
	(tons/yr)
	4.8
	0
	0
	0
	0

	Maaco Rapat Corp.
	Emissions
	VOC
	NOx
	CO
	SOx
	Particulates

	2497 Fairwood Ave.
	(tons/yr)
	2.9
	0
	0
	0
	0

	Ohio Mulch
	Emissions
	VOC
	NOx
	CO
	SOx
	Particulates

	881 Buckeye Park Rd.
	(tons/yr)
	0
	0
	0
	0
	6.75

	Essroc Cement
	Emissions
	VOC
	NOx
	CO
	SOx
	Particulates

	1550 Williams Rd.
	(tons/yr)
	0
	0
	0
	0
	7

	Buckeye Steel Castings Co.
	Air Releases
	Stack / Point 
	Manganese     250
	Nickel               250
	Chromium        250
	Molybdenum Trioxide           5

	2211 Parsons Ave
	(lbs/yr)
	Fugitive /        Non-Point
	Manganese     750
	Nickel               250
	Chromium        250
	Molybdenum Trioxide           250

	 
	 
	
	
	
	
	

	 
	 
	
	Phenol 
	Naphthalene  2,425
	Xylene (mixed isomers)      1,050        
	Methyl Ethyl Ketone             44

	
	 
	
	884
	
	
	

	
	 
	
	Methanol
	
	
	

	 
	 
	
	3,969
	
	
	



 USEPA envirofacts data warehouse http://www.epa.gov/enviro/index.htm; Columbus Department of Health; and Toxics Release Inventory (USEPA).

Table 4.1: Summary of Potential VOC and HAP Emissions from GPRI Plant
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� See Volume 3.





� Peter Williams, GPRI, meeting with company, June 16, 2005. 


 


� OSHA, U.S. Department of Labor, Citation and Notification of Penalty, to Georgia-Pacific Resins, Inc., March 2, 1998. 


�   How to Prevent Runaway Reactions, EPA 550-F99-004 (August 1999), U.S. Environmental Protection Agency,    Office of Solid Waste and Emergency Response;  � HYPERLINK "http://www.epa.gov/ceppo" ��www.epa.gov/ceppo�; 





5 Columbus Departments of Health and Public Safety, Critical Incident Report on Georgia-Pacific Resins, Inc. plant (September 10, 1997),  November 1997. 





6 Case No. 98 CVC 05-3535.


� i.e., a distributed control system, triple redundant logic solver, and modern instrumentation.�





� International Agency for Research on Cancer (IARC) Evaluation of formaldehyde, 


www-cie.iarc.fr/htdocs/monographs/vol88/formal.html (8/22/2005)








� U.S. EPA, July 1999, Technical support document for the evaluation of aerobic biological treatment units with multiple mixing zones.


� International Agency for Research on Cancer (IARC). Diesel and Gasoline Engine Exhausts. IARC Monographs on the Evaluation of Carcinogenic Risks to Humans 1989; Vol. 46. � HYPERLINK "http://caonline.amcancersoc.org/cgi/content/full/51/3/193" \l "R4" �4�


�  The hazards of epichlorohydrin are described in a number Material Safety Data Sheets (MSDSs) as being:  Flammable - note wide explosion limits and low flash point. Vapors may flow along surfaces to source of ignition. Contact with strong oxidizers may lead to fire. Incompatible with strong acids, strong bases, strong oxidizing agents, metal salts, amines, aluminum, chlorine and a variety of chlorine compounds, most common metals. ptcl.chem.ox.ac.uk/MSDS/EP/epichlorohydrin.html





� Environmental Defense, Scorecard, List of Hazardous Air Pollutants, 
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