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Executive Summary

Air quality issues have gained much importance due to the promulgation of federal regulations such as the
1990 Clean Air Act Amendments (CAAA). As environmental regulations increase in rigidity and become
more expansive, industry must continually evaluate their operations and focus on the potential for
proactive pollution prevention. Industry has the greatest understanding of their processes, practices, and
organization therefore, industry itself is best suited for determining cost effective methods for controlling
air pollution. Industry realizes that it should take a proactive approach to reduce air pollution because of
the importance of minimizing air pollution and reducing industrial impact on the environment and public
health.

In many cases, Air Quality Best Management Practices (AQBMPs) are the most effective mechanism to
minimize air pollution from shipbuilding and repair operations. For the purpose of this project, the NSRP
defines AQBMPs as low cost, low technology, common sense measures and practices designed to reduce
air pollution. AQBMPs are frequently the most cost effective method of pollution control and therefore,
an area of research that the NSRP directed project finding. The goal of this project was to investigate
shipyard operations and develop AQBMP ideas to be presented in aresource document. The resource
document provides environmental and production personnel with suggestions for minimizing emissions
from several production operations and equipment. The AQBMPs are designed to be flexible to be
customized for a specific shipyard. A suggested AQBMP implementation strategy is also provided in the
document for additional guidance.

Developing and implementing proactive AQBMPs will benefit shipyards and enhance their current
environmental management efforts. Potential benefits include: reductions in violations, increased
environmental compliance, reduced environmental liability, increased environmental awareness, and
increased employee health and safety. In some cases, process evaluation and improvements during the
analysis of AQBMPs may result in cost saving opportunities (e.g., waste minimization) and benefit
production operations through continuous improvement. A proactive AQBMP strategy will also help
prepare shipyards for fiture environmental and safety regulations. Similarly, developing and implementing
AQBMPs will be viewed positively by local, state, and federal regulators and may help shape future
regulations,



Project Approach and Acknowledgments

A Team Approach

To ensure the success of this project, ateam approach was used to combine the talents and experience of
four Environmental Engineers from diverse backgrounds. The AQBMP Project Team consisted of
NASSCO Engineers, WUie Gaters (Project Lead), Ron Miller, Michelle Won and Zachary F. Jacobs P.E.,

Jacobs Environmental Consulting. The team would like to acknowledge Project Sponsor T. Michael Chee,

NASSCO, for his support and guidance throughout the project and Thomas Bright, Quality Training
system, for project planning and meeting facilitation.

Shipyard Survey

The AQBMP Project Team would also like to acknowledge the many people who gave their support and
assistance throughout this project. Severrd individuas from the SP-1 Panel participated in a written survey,
phone interviews, a draft document review, and AQBMP presentations at panel meetings. The written survey
was prepared at the beginning of the project to determine the overall level of interest in the AQBMP project
and to determine areas in the shipyard where AQBMPs should be emphasized. A 67% response rate resulted
with 21 out of 31 surveys returned. The results indicated that there was much support for the project and many
individuals thought that implementing AQBMPs would enhance environmental compliance and reduce overall
emissions. Specific results concerning individual process areas helped direct AQBMP research and
development. A copy of the survey sent to the NSRP membersis supplied as Attachment 1.

Project Organization

The importance of project organization and planning cannot be overemphasized. A significant amount

of time savings, budget management, and schedule adherence were achieved through up-front planning

and organization. Once the AQBMP Project Team was assembled, a series of weekly meetings took place
to identify the following: project mission, project objectives, objective sub-tasks, deliverables, time

requirements, estimated start and completion dates, and team members assigned to sub-tasks. Once this
was complete, a gantt chart was created to refine the timeline, identify needs, and track project progress.

The AQBMP Project Team met weekly to perform project updates, submit sub-task deliverables, and
discuss project items. During AQBMP research and devel opment, another weekly meeting was added for

brainstorming and information exchange on specific AQBMP topics.



AQBMP Background

In recent years, the emphasis towards controlling air pollution has primarily been placed on the addition
of pollution control equipment. Pollution control equipment has many drawbacks such as expensive
purchase and maintenance costs and potential failure. Potential failure could result in excessive emissions
causing potentially unhealthy conditions and production delays. In most cases, pollution control equipment
isviewed as "end of the pipe" solutionsto problems that may be solved "up-stream.” Comprehensive
process analysis with respect to up-stream pollution prevention material substitution and improved
management practices can result in substantial reductions in air pollution and result in the most cost
effective approach to controlling and minimkhg pollution. Up-stream pollution prevention is most notably
used for water pollution prevention and implemented in the form of Best Management Practices (BMPs).

BMPs are defined in the 1977 Clean Water Act (CWA). The CWA dictates that most shipyards obtain a
National Pollutant Discharge Elimination System (NPDES) permit, which requires the development of
facility specific BMPs, defined in a"BMP Plan." Shipyard specific BMPs identify how the shipyard will

minimize water pollution and comply with provisions of the CWA. The process of investigating shipyard
operations and devel oping BM Ps, combined with employee educatiom have resulted in up-stream control
and pollution prevention. In recent years, shipyard rel eases to waterways have been significantly reduced
by developing and implementing water quality BMPs. Because of the success of the water BMP program
the NSRP SP-1 Panel decided to develop Air Quality Best Management Practices (AQBMPs) that
emphasize up-stream analysis, common sense procedures, and low cost technology to minimize air
pollution from shipyard operations.

This resource manual focuses on implementing pollution prevention AQBMPs directed at enhancing
environmental regulatory compliance. It is intended that each shipyard will analyze the AQBMP ideas
presented in this document and develop site specific measures to address related pollution prevention. The
following is a listing of subjects emphasized in AQBMPs:

AQBMP Criteria:
Low Cost, Low Technology, and Common Sense

AQBMPs Emphases:
Improved Procedures and Practices, Housekeeping, Awareness Education Self Inspection, Preventative
Maintenance, Containment, Recordkeeping and Minor Equipment Modifications



Resour ce Document Overview

Section |. Compliance Benefits of Implementing AQBMPs

This section identifies five mgor federa regulations that directly and indirectly require industry to develop
and implement measures to minimize air pollution through management practices, procedures, and
equipment modification. Much of the regulatory language suggests that industry should minimize pollution
on their own accord. Therefore, increasing requirements for air permits and regulatory enforcement are
driving the implementation of AQBMPs and are becoming extremely important for overall shipyard
environmental compliance.

Section 11. Potential Shipyard Emissions. Environmental and Health Concerns

Shipyards employ a wide variety of production operations and equipment during ship construction and
repair. Production processes include painting, decreasing, abrasive blasting, and severa others. In
addition production equipment, such as boilers, internal combustion engines, and furnaces are an integral
part of shipyard operations. Many shipyard operations and equipment produce air emissions that may
adversely affect public health employee healm and/or the environment. This section briefly identifies
potential health concerns and provides a destiption of seven major types of pollutants generally associated
with shipyard production operations.

Section 111. AQBMP ldeas For Shipyards

This section of the resource manud is the thrust of AQBMP research and development presented. It
contains AQBM Ps devel oped for 22 shipyard production processes, support equipment, and management
practices. Each AQBMP has a descriptive title followed by the three sections; 1) Objective, 2)
Background, and 3) AQBMP Ideas section. The AQBMP Ideas section is where specific practices,
process, and equipment modifications are suggested to minimize air emissions. Shipyards are encouraged
to use the AQBM Ps presented in this portion of the document to develop and implement site specific
Mmeasures.

Section V. Suggested AQBMP Implementation Strategy

This section of the resource document is dedicated to increasing this project’ s overall benefit and
usefulness by providing shipyards with some guidance, dnection and strategies for developing and
implementing shipyard specific AQBMPs. This section emphasizes that shipyard personnel (upper,
middle, and production management) must understand potential benefits and needs. This section also
suggests a three stage approach to help ensure AQBNIP success. First, a preliiary investigation and
analysis to evaluate existing processes and determine the need for AQBMPs; Second, development and
implementation using a team approach combined with an implementation plan; Third, continuous
evaluation refinement, and maintenance of AQBMPs to ensure continued success. |deally, AQBMPs will
be inexpensive to implement and maintain such an approach can be achieved through effective desigq
development, and an organized implementation strategy.

Section V. Conclusion And Recommendations
The resource manual is summarized and recommendations are made on how the document can be best
utilized by shipyards.
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Section |.
Compliance Benefits of Developing and
| mplementing Proactive AQBMPs

AQBMPsarePrimarily Viewed as Proactive

Unlike the BMPs required by NPDES permits, no federal or state legislation specifically requires
industry to develop and implement AQBMPs. Therefore, AQBMPs are viewed as proactive.
However, many fderal, state, and local rides and regulations directly and indirectly require industry
to implement measures tominimize air pollution through management practices. Also, much of the
environmental |egislation suggests that industry should continuously develop procedures, practices,
and equipment that minimize air pollution on their own accord and document these efforts. With
increasing requirements for air permits and regulatory enforcement implementing AQBMPs is
becoming extremely important for overall shipyard environmental compliance.

AQBMPs and Federal Regulations

AQBMPs can be designed and implemented solely as proactive measures to minimize the likelihood
for air pollution. On the other hand, shipyards can implement AQBMPs that are more specifically
designed to maintain and enhance compliance with several federal regulations. Table 1 displays five
(5) federd regulations that can be addressed by implementing AQBMPs. Following the brief
introduction provided in Table 1 are introductory sections that provide more background on each
regulation and its relation to AQBMPs.

Table 1. Federal

" Federal Regulatio) QBMP. ey :
Clean Air Act Amendments Minimize releases of Volatile Organic Compoun
(CAAA) of 1990 (VOCsTitlel), Minimize release; of hazardous air

pollutants (HAPs Title HI), Implement Title V permit
requirements, Reduce usage of ozone depleting
substances (ODSs Title VI)

Superfund Amendments and Minimize usage, releases, and disposal of SARA Section
Reauthorization Act (SARA) 313 listed substances
Titlell!, Section 313

Pollution Prevention Act (PPA) | Continuous pollution prevention multi-media approach

of 1990 continuous reduction in hazardous waste and air
emissions

Resour ce Conservation and Waste minimization reductions in use, proper handling

Recovery Act (RCRA) and disposa of toxic chemicals

Occupational Safety Health Act | Indoor air quality concerns, employee air pollutant
(OSHA) exposure levels &d standards




AQBMPs and the Clean Air Act Amendments of 1990

The signing of the Clean Air Act Amendments (CAAA) of 1990 led the way to some of the most
significant regulatory legidation ever enacted. The CAAA of 1990 contains 11 new and amended
titles, including enhanced non-attainment area provisions, additional conditions for controlling
hazardous air pollutants (HAPs), expanded monitoring and recordkeeping, and increased
etiorcement authority. Under the 11 new and amended titles, the intent of Title I, Title I1l, Title V,
and Title VI can be proactively addressed by implementing AQBMPs.

Title | focuses on achieving national ambient air quality goals and provides for an ambitious
program to reduce ozone through a combination of measures including substantial reductionsin
emissions of Volatile Organic Compounds (VOCS). VOCS are mainly emitted from shipyard coating
processes and other surface preparation and solvent cleaning operations. In some cases, industry
may be required to install units that collect and destroy VOCS. Controlling and minimizing VOC
emissions through implementation of AQBMPs is a positive step forward addressing Title |
objectives.

Toxic air emissions or HAPs are addressed in Title I11. The CAAA specifically directs the reduction
of 189 of the most hazardous air pollutants through the issuance of rnaxirnum available control

technology (MACT) standards for all major sources of theses air toxics within ten years. The
maximum degree of reduction in emissions can be achieved through a variety of process
improvement measures and techniques including design and operational changes. AQBMPs can
address HAP management efforts that reduce and/orminimize HAP usage and emissions, which
addresses the main objectives outlined in Title I11.

The cornerstone of the CAAA isthe federal operating permits program depicted by TitleV. The
purpose of the program is to establish a central point for tracking all applicable air quality
requirements and emissions for facilities required to obtain an operating permit. Under Title V, all
facilities considered a "major" source of air pollution will need a Title V permit to operate. Many
shipyards are considered "major" sources and will need aTitle V permit. In the past many states
have implemented regul ations requiring operating permits similar to Title V, while other states have
far less stringent air quality permitting requirements. Thisisthefirst time that a federally mandated
uniform permit processing approach has been adopted throughout the nation. It is expected that
within each facility’s Title V permit operating procedures and practices that minimize the potential
for fugitive releases will be addressed. In many cases, the implementation of management practices
will be included as Title V permit conditions.

Title VI focuses on the control of substances that contribute to the depletion of the ozone
concentrationsin the protective layers of the stratosphere. The most important part of thistitleisthe
schedule for phasing out of production and consumption of ozone-depleting substances. Chemicals
affected by this title include at a minimum, listed chloroflourocarbons, listed

hydrochlofofluorocarbons, listed halons, carbon tetrachloride, and methyl chloroform. The intent

of thistitleis to address chemicals and chemical releases that can accelerate ozone depletion. The
most effective way to address Title VI is through AQBMPs that address material substitution,

process changes, and equipment modification.



AQBMPs and SARA Titlelll, Section 313

Title 11l of the Superfund Amendments and Reauthorization Act (SARA) directs states,
communities, and industry to work together to plan for chemical accidents, develop hazardous
substance inventones, track toxic chemical releases, and provide release information to the public.
SARA Title 111 is the beginning of what many consider to be "regulation by itiormation.” The
simple fact that environmental groups, regulatory agencies, and the genera public were made aware
of toxic chemical usage, storage, and releases, has caused many industries to implement procedures
and practices to minimize toxic material usage, storage, and releases.

Minimizing releases of substances on the Toxic Release Inventory (TN) reporting list isin the best
interest of industry, and efforts can be addressed in the form of AQBMPs. Acetone, xylene, and n-
butyl alcohol are afew SAM listed toxic chemicals reported by the shipbuilding and repair
industry.

The majority of the TN listed substances reported are air releases from various shipyard operations.
Many of the emissions reported can be addressed with management practice improvements as
displayed in Table 2.

Table 2 Potential Shipyard Processes Affected by SARA Title ITT

13 o S
0 0 1 o BYOVE

Solvent Decreasing and Surface Material substitution% recycling, change cleaning process

Preparation technigques

Painting Operations Reformulation of paints, waste minimization, improved
painting technigues

Abrasive Blasting Operations Minimiaing fugitive abrasives during blasting, storage, and
transfer operations

Electroplating Operations Process eval uation wasteminimizatio~ container covers,
material segregation

Chemical paint Removal Process evaluation and material substitution

AQBMPs and the Pollution Prevention Act of 1990

With the Pollution Prevention Act (PPA) of 1990, the US Congress established pollution prevention

as a"national objective" and the most important component of the environmental management

hierarchy. This legidlation emphasizes pollution prevention rather than treatment, as the preferred

method for minimizing pollutants entering the environment. The PPA encourages "multimedia’
pollution prevention emphasizing that it is not only important to minimize waste, but also to reduce
ar emissions, wastewater discharges, and solid wastes. The multimedia approach involves anayzing

potential pollution of various media simultaneously and implementing measures to minimize, or

prevent overal pollution. The PPA possesses the potential for facility-wide and multimedia permits
that are designed to address all sources of potential pollution at afacility.

In most cases, state and federal initiatives on pollution prevention use the following hierarchy for
evaluating the effectiveness of efforts to reduce the volume ador the toxicity of toxic chemical
releases.



1) Substitution of nontoxic inputs to the production process

2) Substitution of reduced toxic inputs to the production process

3) Modification of the production process, technologies, and/or equipment
4) Changes in material and waste handling and storage practices

5) Use of closed-loop reckunation, reuse, or recycling

6) Use of on-site recycling technologies and processes

7) Use of off-site recycling technologies and processes.

Portions of the PPA work in conjunction with the SARA Title Il TRI reporting process and use the
SARA listed toxic substances as a priority for reduction. The PPA requires accurate accounting and
documentation of all TRI reporting issues and pollution minimization efforts. Therefore, many
objectives of the PPA can be addressed with the development of proactive AQBMPs.

AQBMPs and the Resource Conservation and Recovery Act (RCRA):

The Resource Conservation and Recovery Act (RCRA) governs the transportation, storage,

treatment, and disposal of hazardous wastes. In general RCRA requires hazardous waste
transporters, generators, and disposal companies to manage waste within the rules and regulations
of the act. The objectives are to minimize hazardous waste, increase stiety, and ensure that

hazardous waste is disposed properly. Waste generators, transporters, and disposal sites address
many of the objectives of RCRA through compliance with the"manifest system." The manifest
system is used to track hazardous waste from "cradle-to-grave" for increased hazardous waste
control. Under RCRA requirements and the manifest system all generators must certify that the
facility has a waste minimization and toxic reduction program in-place.

Air emissions are usually wasteful therefore, efforts to reduce emissions will also reduce waste. Any
substance that escapes through a smokestack containment system or is needlessly released into the
atmosphere during manufacture, usage, transportation or storage can represent a loss of resources.

Shipyards are required to manage and minimize all hazardous and toxic wastes. Minimizing and

otherwise controlling hazardous and toxic wastes through improved procedures, management

practices, and facilities have the potential to improve air quaky by reducing overall emissions and
adding an extra element of control to potential emission sources.

Although RCIU does not directly regulate air quahty issues, many of its requirements potentially
decrease the likelihood for air emissions through waste miinimization recordkeeping, and proper
handling procedures. Therefore, AQBMPs can be developed to address the concerns of RCRA
while emphasizing the need to manage potentially toxic or hazardous emissions, employee
hazardous materials stiety and to properly package and transport hazardous wastes.



AQBMPs and OSHA Regulations

Federal and State regulations affecting hazardous and potentially toxic air emissions area main area
where the Occupational Safety Health Agency (OSHA) and the Environmental Protection Agency
(EPA) regulations and responsibilities tend to overlap. Employees have gained rights that ensure
them a safe, healthy, and hazard-free breathing through OSHA, while the public outside seeks
protection provided by EPA air quality regulations. Employee health and stiety legislation,
administered by the OSW has primary control of potentially toxic air emissions that are indoors
and/or within the worker’s breathing zone. Employers are required to reduce work-place hazards,
implement programs aimed at promoting job safety and good health to meet all OSHA standards.
Well written AQBMPs that address employee health and srdiety, as well as pollution prevention,
should improve work-place conditions for employees aswell as for the public and environment.

The shipbuilding industry has a wide variety of industrial settings including: ships, buildings, and
work spaces where air quality must meet OSHA air quality standards to ensure a stie working
environment. OSHA sets federal guidelines for, among other things, safe concentrations of various
toxic substances, defining them as "threshold limit values' (TLVS) and "permissible exposure
limits" (PELS) for over 500 regulated substances. Several of these substances are routinely found
in shipyard industrial manufacturing operations that, through either short or long term exposure, can
create unsafe working environments.

Concerns over clean air in the industrial work-place are common and a very important issue for
shipyard management and shipyard unions. As exposure limits are reduced and the list of regulated
substances increases, shipyards must implement measures to reduce employee exposure. In many
cases, AQBMPs that address matexial Substitution employee education and work-practice
modification will be the most cost effective method of compliance.

Summary

Presently, no federal or state legislation specifically requires industry to develop AQBMPs. When
shipyards choose to develop, implement, and maintain AQBMPs, they will be taking proactive
measures to increase the effectiveness of their environmental pollution prevention program. Several
federal rules and regulations directly and indirectly require industry to reduce air pollution through
management practices and equipment modifications. Therefore, in some cases, AQBMP will be
designed to directly address the intent of and/or requirements of certain regulations. Similarly,
AQBMPs should always be designed to compliment enforce, and support other pollution prevention
compliance efforts within the shipyard's environmental program.

AQBMPs are effective low cost measures and the most practical method for reducing shipyard's

potential air pollution. Developing facility specfic AQBMPs will require that shipyards evaluate

their operations and equipment for emissions and potential methods to reduce pollution. Proactive

measures can have the benefit of increased compliance with the intent of several federal regulatio