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Environment, Safety and Health Management of Nanomaterials  



1. Applicability
This Functional Procedure applies to all Lockheed Martin Corporate elements, as defined in CPS-010.   
2. Definitions

2.1. Nanotechnology:  The science of developing and using technology at the atomic, molecular, or macromolecular range of approximately 1-100 nanometers (nm) to create structures, devices, and systems that have novel properties. 
2.2. Nanomaterials:  Materials incorporating engineered nanoparticles or nanoscale features that exhibit unique physical and chemical properties as a result of the nanoparticles or nanoscale features.

2.3. Nanoparticles:  Engineered particles in the range of greater than molecular to 100 nano-meters (nm) in at least one dimension.

3. Responsibilities

3.1. The Business Area EVP shall ensure that the safety and environmental hazards of nanomaterials are managed as described in the requirements of this procedure and in CPS-015.  The EVP shall appoint a senior level person who will be responsible for assuring compliance with this procedure.  
3.2. The senior person responsible for nanotechnology at each facility shall be responsible for implementing Section 4 of this procedure and shall notify and work with the site ESH organization to fulfill the requirements of this procedure.
3.3. The site ESH organization shall work with the designated senior person responsible for nanotechnology to implement this procedure and ensure areas where nanomaterials will be used or manufactured meet engineering control requirements of this procedure.  If new nanotechnology manufacturing facilities are to be constructed, ESH will review and approve construction plans and plan modifications prior and during construction. 

4. Requirements

A plan must be developed and executed that addresses the following requirements.
4.1. Hazard Analysis
Identify potential adverse health effects and environmental impacts that could result from the chemical and physical properties exhibited by the nanomaterials and/or nanoparticles in use, to be used, under development, or to be developed at the site. 
4.2. Exposure Assessment  
Evaluate all tasks involving nanomaterials and identify where exposures could occur.  The evaluation must include at a minimum, an evaluation of materials; chemical intermediates; by-products; end-products; waste products; processes; process equipment; the amount of material used; material form; degree of containment; duration of use; and work space including laboratory and manufacturing space.
4.3. Exposure Control

4.3.1. Implement appropriate controls to mitigate worker exposure and environmental emissions identified in sections 4.1 and 4.2 of this procedure. 

4.3.2. Implement Control Bands as indicated on the Control Band Matrix.  See Attachment 1.
4.3.3. Establish designated areas for Control Banding.  A designated area may be an entire laboratory or manufacturing area, or portion of the larger area, such as a laboratory hood or glove box.  The designated area shall, at a minimum, include warning signs informing employees that they are entering a nanomaterial work area as well as signs specifying administrative controls and personal protective equipment (PPE) required for entry.  

4.3.4. Identify appropriate administrative controls (e.g. good housekeeping methods, HEPA vacuums, wet wipe methods, employee training, safe work practices), engineering controls (e.g. containment, exhaust ventilation) and Personal Protective Equipment (e.g. respiratory protection, protective coveralls, gloves, goggles) based on Control Band and best industry practices.
4.3.5. Develop and execute procedures for housekeeping, including clean-as-you-go practices that do not re-suspend particles.
4.3.6. Develop and execute procedures for management of nanomaterial-associated waste.  

4.4. Update of Affected Plans, Programs and Training
4.4.1. Hazard Communication Plans, Job Hazard Assessments, and Laboratory Chemical Hygiene Plans shall be updated to include nanotechnology hazard information.  
4.4.2. Existing training programs (e.g. Job Hazard Assessment, Hazardous Material Management, Hazardous Material Emergency Response, Ventilation, Waste Management, Personal Protective Equipment, Respiratory Protection, and Environmental Impact Assessment) and their training materials are updated to include nanotechnology hazard information.  
4.4.3. Affected plans, training programs, and training materials shall reflect the fact that exposure leading to adverse health effects may occur via inhalation, ingestion and dermal absorption.
4.5. Record Keeping and Surveillance
Develop and execute a means of identifying personnel who work with nanomaterials in designated areas.  Update the facility medical surveillance program to include personnel who work in designated areas.  
5. Deviations from the Procedure

Deviations from this procedure must have the prior, written approval of the Corporate Vice President, Energy, Environment, Safety & Health or designee. 

Attachment 1:

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	Exposure Duration
	Bound Materials
	Potential Release
	Free / Unbound
	
	

	Hazard Group A (Known to be inert)
	
	Duration Key:

	Short
	1
	1
	2
	
	Short - Less than 4 hrs/day; 2 days/week

	Medium
	1
	1
	2
	
	Medium - Between 4 to 6 hrs/day; 3 to 5 days/week

	Long
	1
	2
	2
	
	Long - 6 to > 8 hrs/day; 3 to 5 days/week

	Hazard Group B (Understand reactivity/function)
	
	

	Short 
	1
	2
	2
	
	Release Key:

	Medium
	1
	2
	3
	
	Bound Materials:  Nanoparticles in a solid matix e.g. polycarbonate

	Long
	1
	3
	3
	
	Potential Release: Nanoparticles in friable or solgel matrix

	Hazard Group C (Unknown Properties)
	
	Free / Unbound: Nanoparticles unbound, not aggregated

	Short
	2
	2
	3
	
	

	Medium
	2
	3
	4
	
	Control Band:

	Long
	2
	4
	4
	
	1. General Ventilation and PPE

	
	
	
	
	
	2. Engineering Controls and/or Respirators and additional PPE

	
	
	
	
	
	3. Containment e.g. glove box

	
	
	
	
	
	4. Specialist Advise





Control Band Concepts for Nanotechnology Operations








