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21.
Waste management personnel shall demonstrate a familiarity level knowledge of chemistry fundamentals.


52.
Waste management personnel shall demonstrate a familiarity level knowledge of chemistry fundamentals in the areas of corrosion and water treatment.


103.
Waste management personnel shall demonstrate a familiarity level knowledge of probability and simple statistics.
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Waste management personnel shall demonstrate a familiarity level knowledge of the basic principles and concepts of hydrology, geology, and soil science.
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Waste management personnel shall demonstrate a familiarity level knowledge of the basic principles and concepts of meteorology.
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Waste management personnel shall demonstrate a familiarity level knowledge of the basic terms and concepts of environmental biology.


367.
Waste management personnel shall demonstrate a working level knowledge of engineering drawings.


368.
Waste management personnel shall demonstrate a familiarity level knowledge of basic heat transfer, fluid flow, and thermodynamics concepts and theories.


489.
Waste management personnel shall demonstrate a working level knowledge of problem analysis principles and techniques necessary to determine potential causes of the problems and identify corrective actions(s) as identified in DOE O 225.1A.


5310.
Waste management personnel shall demonstrate a familiarity level of knowledge of the training and qualification requirements for defense nuclear facility personnel described in DOE Order 5480.20A.


5611.
Waste management personnel shall demonstrate a familiarity level of knowledge of Conduct of Maintenance (DOE O 433.1) principles and DOE requirements to ensure maintenance is performed in a safe and efficient manner.


6412.
Waste management personnel shall demonstrate a familiarity level knowledge of Department of Energy Technical Standard DOE-STD-1073-93, Guide for Operational Configuration Management Program.


7013.
Waste management personnel shall demonstrate a familiarity level knowledge of monitoring techniques and monitoring equipment related to environmental compliance.


8214.
Waste management personnel shall demonstrate a familiarity level knowledge of basic pneumatic and hydraulic systems in the areas of components, operations, and theory.
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Waste management personnel shall demonstrate a familiarity level knowledge of valve construction, operations, and theory.


8716.
Waste management personnel shall demonstrate a familiarity level knowledge of basic strainer and filter construction, operations, and theory.


8817.
Waste management personnel shall demonstrate familiarity level of knowledge of the following DOE Orders:


9218.
Waste management personnel shall demonstrate working level knowledge of the Occupational Safety and Health Act (OSH Act) requirements (and Mine Safety and Health Act [Mine Act] requirements where facility applicable) in the following documents:


9419.
Waste management personnel shall demonstrate a working level knowledge of Department of Energy radiation protection requirements sufficient to assess the effectiveness of radioactive material containment, exposure control, and radiological work practices.


10120.
Waste management personnel shall demonstrate a working level knowledge of the requirements for the use of personal protective equipment for chemical hazards, requirements for hazardous substances, and the impact of hazardous waste operations on worker safety and health.


11521.
Waste management personnel shall demonstrate a working level knowledge of the principles, concepts, and requirements of environmental risk assessment.


12222.
Waste management personnel shall demonstrate a working level knowledge of the purpose and requirements of DOE O 5400.5, Radiation Protection of the Public and the Environment.


13023.
Waste management personnel shall demonstrate a familiarity level knowledge of Documented Safety Analyses as described in 10 CFR 830, Subpart B, Nuclear Safety Management.


13524.
Waste management personnel shall demonstrate a familiarity level knowledge of Department of Energy (DOE) Technical Standard DOE-STD-1027-92, Hazard Categorization and Accident Analysis Techniques.


13725.
Waste management personnel shall demonstrate a familiarity level knowledge of nuclear criticality safety, with respect to its impact on Department nuclear safety.


14126.
Waste management personnel shall demonstrate a familiarity level knowledge of the Price-Anderson Amendments Act of 1988 and its impact on Department of Energy nuclear safety activities.


14427.
Waste management personnel shall demonstrate a working level knowledge of DOE O 450.1, Environmental Protection Program.


14728.
Waste management personnel shall demonstrate a familiarity level knowledge of the Clean Air Act (CAA) and implementing regulations.


15829.
Waste management personnel shall demonstrate a familiarity level knowledge of the following laws and regulations as related to the environmental medium of water:


17430.
Waste management personnel shall demonstrate the ability to review the following National Environmental Policy Act documentation:


18731.
Waste management personnel shall demonstrate a familiarity level knowledge of the following as it relates to waste management.


19132.
Waste management personnel shall demonstrate a working level knowledge of the storage and disposal of Polychlorinated Biphenyl (PCB) waste as regulated by  10 CFR Part 761.


20533.
Waste management personnel shall demonstrate a working level knowledge of the reporting of the releases of hazardous chemicals and community right-to-know reporting as regulated by the Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) and the Emergency Planning and Community Right-to-Know Act of 1986 (EPCRA).


21534.
Waste management personnel shall demonstrate a working level knowledge of the Federal Facility Compliance Act of 1992 (FFCA).


21935.
Waste management personnel shall demonstrate a familiarity level knowledge of the supporting environmental laws and regulations including:


22236.
Waste management personnel shall demonstrate a working level knowledge of the management and negotiation of regulatory requirements.


22937.
Waste management personnel shall demonstrate a familiarity level knowledge of how environmental laws and regulations are enforced.


23438.
Waste management personnel shall demonstrate a familiarity level knowledge of the development, review, and assessment of the following Comprehensive Environmental Response, Compensation, and Liability Act documentation.


24139.
Waste management personnel shall demonstrate working level knowledge of hazardous waste as described in 40 CFR 261-270, Resource Conservation and Recovery Act.


28540.
Waste management personnel shall demonstrate working level knowledge of the management of low-level radioactive waste as described in DOE O 435.1, Radioactive Waste Management, and any accompanying office or site-specific implementation plan.


29341.
Waste management personnel shall demonstrate a working level knowledge of the management of transuranic waste as described in DOE O 435.1, Radioactive Waste Management, and any accompanying office or site specific implementation plan.


29942.
Waste management personnel shall demonstrate a working level knowledge of the management of high-level waste and/or other materials which, because of their highly radioactive nature, require similar handling as described in DOE O 435.1, Radioactive Waste Management, and any accompanying office or site specific implementation plan.


30743.
Waste management personnel shall demonstrate a working level knowledge of the packaging and transportation of waste as described in DOE O 460.1A, Packaging and Transportation Safety, and DOE O 460.2, Departmental Materials Transportation and Package Management.


31244.
Waste management personnel shall demonstrate the ability to appraise the contractor’s program(s) and/or permits to assess compliance with the requirements for Waste Management.


31245.
Waste management personnel shall demonstrate a familiarity level knowledge of 29 CFR 1910.119, Process Safety Management of Highly Hazardous Chemicals.


32046.
Waste management personnel shall demonstrate a familiarity level knowledge of Inter-Agency Agreements (IAG), Agreements in Principle, and Department Consent and Compliance Orders that are applicable to waste management programs.


32547.
Waste management personnel shall demonstrate a familiarity level knowledge of Department Notice of Violations (NOVs) that are applicable to waste management programs.


32648.
Waste management personnel shall demonstrate a familiarity level knowledge of the Pollution Prevention Act of 1990 (PPA).


32949.
Waste management personnel shall demonstrate a working level knowledge of financial management necessary to integrate program resources and apply those resources to meet project commitments as described in Department of Energy (DOE) Guide 430.1-1, Life Cycle Asset Management.
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	FONSI
	finding of no significant impact
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	Fish and Wildlife Coordination Act
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	geographic information system

	GOCO
	government-owned contractor-operated

	HASP
	health and safety plan

	HEPA
	high efficiency particulate air

	HHC
	highly hazardous chemical

	HLW
	high-level waste

	HMR
	Hazardous Material Regulations

	HSWA
	Hazardous and Solid Waste Amendments

	HWMU
	hazardous waste management unit
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	Inter-Agency Agreement
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	International Commission on Radiological Protection
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	ISMS
	Integrated Safety Management System

	ISO
	International Organization for Standardization

	KE
	kinetic energy
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	LCC
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	LCRS
	leachate collection and removal system
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	land disposal restrictions

	LEPC
	Local Emergency Planning Committee

	LLW
	low-level waste

	LLWPAA
	Low-Level Waste Policy Amendment Act

	LOAEL
	lowest observed adverse effect level

	LQG
	large quantity generator

	M&O
	management and operating

	M&TE
	measuring and test equipment

	MACT
	maximum achievable control technology

	MCL
	maximum contaminant level

	MCLG
	maximum contaminant level goal

	MIP
	maintenance implementation plan

	MOU
	memorandum of understanding

	MSDS
	material safety data sheet

	MSHA
	Mine Safety and Health Act

	MTRU
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	NEPA
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	National Marine Fisheries Service
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	no observed adverse effect level

	NOV
	notice of violation

	NPDES
	National Pollutant Discharge Elimination System

	NPL
	National Priorities List

	NRC
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	NRHP
	National Register of Historic Places

	NSPS
	New Source Performance Standards

	NSR
	new source review

	NTS
	Nevada Test Site

	NWCF
	New Waste Calcining Facility

	O3
	ozone

	OAQPS
	Office of Air Quality Planning and Standards

	ODS
	ozone-depleting substance

	OMB
	Office of Management and Budget

	OPA
	Oil Pollution Act

	OSHA
	Occupational Safety and Health Administration

	OSWER
	Office of Solid Waste and Emergency Response

	PAAA
	Price-Anderson Amendments Act

	PCBs
	polychlorinated biphenyls
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	Pollution Prevention Act
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	parts per billion

	PPE
	personal protective equipment
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	PrHA
	process hazard analysis
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	Resource Conservation and Recovery Act
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PURPOSE

The purpose of this reference guide is to provide a document that contains the information required for a National Nuclear Security Administration (NNSA) technical employee to successfully complete the Waste Management Functional Area Qualification Standard. In some cases, information essential to meeting the qualification requirements is provided. Some competency statements require extensive knowledge or skill development. Reproducing all the required information for those statements in this document is not practical. In those instances, references are included to guide the candidate to additional resources. In some cases, the references listed herein are located in the archive section of the Directives home page.

SCOPE

This reference guide has been developed to address the competency statements in the January 2003 version of DOE-STD-1159-2003, Waste Management Functional Area Qualification Standard. Competency statements and supporting knowledge and/or skill statements from the qualification standard are shown in contrasting bold type, while the corresponding information associated with each statement is provided below it. The qualification standard for Waste Management contains 49 competency statements.

The competencies and supporting knowledge, skill, and ability statements are taken directly from the functional area qualification standard. Most corrections to spelling, punctuation, and grammar have been made without remark, and all document-related titles, which variously appear in roman or italic type or set within quotation marks, have been changed to plain text, also mostly without remark. Capitalized terms are found as such in the qualification standard and remain so in this reference guide. When they are needed for clarification, explanations are enclosed in brackets.

Every effort has been made to provide the most current information and references available as of July 2007. However, the candidate is advised to verify the applicability of the information provided. It should be noted that some of the Directives referred to have been archived.

A comprehensive list of acronyms and abbreviations is found at the beginning of this document. It is recommended that the candidate review the list prior to proceeding with the competencies, as the acronyms and abbreviations may not be further defined within the text unless special emphasis is required.

Please direct your questions or comments related to this document to the NNSA Learning and Career Development Department.

TECHNICAL COMPETENCIES

1. Waste management personnel shall demonstrate a familiarity level knowledge of chemistry fundamentals.

a. Discuss the following types of chemical bonds:

Ionic

Covalent

Metallic

Ionic

An ionic bond is formed when one or more electrons is wholly transferred from one element to another, and the elements are held together by the force of attraction due to the opposing charges.
Covalent

Covalent chemical bonds involve the sharing of a pair of valence electrons by two atoms, in contrast to the transfer of electrons in ionic bonds. Such bonds lead to stable molecules if they share electrons in such a way as to create a noble gas configuration for each atom. Hydrogen gas forms the simplest covalent bond in the diatomic hydrogen molecule. The halogens such as chlorine also exist as diatomic gases by forming covalent bonds. The nitrogen and oxygen, which make up the bulk of the atmosphere, also exhibit covalent bonding in forming diatomic molecules.

Metallic

The properties of metals suggest that their atoms possess strong bonds, yet the ease of conduction of heat and electricity suggest that electrons can move freely in all directions in a metal. The general observations give rise to a picture of “positive ions in a sea of electrons” to describe metallic bonding.

References:
DOE-HDBK-1015/1-93 

b. Discuss how elements combine to form chemical compounds.
A chemical compound is a chemical substance formed from two or more elements, with a fixed ratio determining the composition. For example, dihydrogen monoxide (water, H2O) is a compound composed of two hydrogen atoms for every oxygen atom.

In general, this ratio must be fixed due to some sort of physical property, rather than an arbitrary man-made selection. This is why materials such as brass, the superconductor Yttrium barium copper oxide, and the semiconductor aluminum gallium arsenide, are considered mixtures or alloys rather than compounds.

A defining characteristic of a compound is that it has a chemical formula. Formulas describe the ratio of atoms in a substance and the number of atoms in a single molecule of the substance (thus the formula for ethene is C2H4 rather than CH2). The formula does not indicate that a compound is composed of molecules; for example, sodium chloride (table salt, NaCl) is an ionic compound.

Compounds may have a number of possible phases. Most compounds can exist as solids. Molecular compounds may also exist as liquids or gases. All compounds will decompose to smaller compounds or individual atoms if heated to a certain temperature (called the decomposition temperature). Every chemical compound that has been described in the literature carries a unique numerical identifier known as its chemical abstract service number.

References:
DOE-HDBK-1015/1-93 

c. Define and discuss the following terms:
Mixture

Solvent

Solubility

Solute

Solution

Equilibrium

Density

Molarity

Parts per million (ppm)

Acid

Base

pOH

Salt

pH

Mixture

A mixture is a chemical substance that is a homogeneous or heterogeneous association, without chemical bonding, of chemical elements and/or chemical compounds in varying proportions that retain their own individual properties and makeup. Mixtures can usually be separated by mechanical means.

Solvent

A solvent is a liquid that dissolves a solid, liquid, or gaseous solute, resulting in a solution. The most common solvent in everyday life is water. The term organic solvent refers to most other solvents that are organic compounds and contain carbon atoms. Solvents usually have a low boiling point and evaporate easily or can be removed by distillation, thereby leaving the dissolved substance behind. Solvents should therefore not react chemically with the dissolved compounds; they have to be inert. Solvents can also be used to extract soluble compounds from a mixture, the most common example being the brewing of coffee or tea with hot water. Solvents are usually clear and colorless liquids and most of them have a characteristic smell. The concentration of a solution is the amount of compound that is dissolved in a certain volume of solvent. The solubility is the maximal amount of compound that is soluble in a certain volume of solvent at a specified temperature.

Solubility

The maximum equilibrium amount of solute that can normally dissolve per amount of solvent (or solution) is the solubility of that solute in that solvent. It is often expressed as a maximum concentration of a saturated solution. The solubility of one substance dissolving in another is determined by the intermolecular forces between the solvent and solute, temperature, the entropy change that accompanies the solvation, the presence and amount of other substances, and sometimes the pressure or partial pressure of a solute gas.

Solute

A solute is a substance that is dissolved into a solvent. When a solute is dissolved into a solvent, especially polar solvents, a structure forms around it (a process called solvation), which allows the solute-solvent interaction to remain stable.

When no more of a solute can be dissolved into a solvent, the solution is said to be saturated. However, the point at which a solution can become saturated changes significantly with different environmental factors such as temperature, pressure, and contamination. Raising the solubility (such as by increasing the temperature) to dissolve more solute, and then lowering the solubility causes a solution to become supersaturated.

In general the greater the temperature of a solvent, the more of a given solute it can dissolve. However, some compounds exhibit reverse solubility, which means that as a solvent gets warmer, less solute can be dissolved. Some surfactants exhibit this behavior.

Solution

In chemistry, a solution is a homogeneous mixture of one or more substances (the solutes) dissolved in another substance (the solvent). A common example would be a solid dissolving into a liquid, like salt or sugar dissolving in water (or even gold into mercury, forming an amalgam). Gases may also dissolve into liquids, like carbon dioxide or oxygen in water, and liquids and gases may dissolve into themselves.
Equilibrium

Equilibrium, or balance, refers to any of a number of related phenomena in the natural and social sciences. In general, a system is said to be in a state of equilibrium if all influences on the system are cancelled by the effects of others. A related concept is stability; the equilibrium may or may not be stable. Chemical equilibrium is the state in which a chemical reaction proceeds at the same rate as its reverse reaction, resulting in no net change in the amount of each compound.
Density

Density is a measure of mass per unit of volume. The higher an object’s density, the higher its mass per volume will be. The average density of an object equals its total mass divided by its total volume. A denser object (such as iron) will have less volume than an equal mass of some less dense substance (such as water).
Molarity
Molarity denotes the number of moles of a given substance per liter of solution. For example, 4.0 liters of liquid containing 2.0 moles of dissolved particles constitutes a solution of 0.5 M. Such a solution may be described as “0.5 molar.” (Working with moles can be highly advantageous, as they enable measurement of the absolute number of particles in a solution, irrespective of their weight and volume. This is often more useful when performing stoichiometric calculations.)
Parts per Million (ppm)

Parts per million (ppm) is a measure of concentration that is used where low levels of concentration are significant. The ppm value is equivalent to the absolute fractional amount multiplied by one million (106). It is a term with several variants in meaning, so the meaning should be made clear if this term is used. Parts per million is related to percent (parts per hundred) as follows:

1% = 10,000 ppm or 1/100 = 10,000/1,000,000

Acid

An acid (often represented by the generic formula AH) is typically a water-soluble, sour-tasting chemical compound. In common usage, an acid is any substance that, when dissolved in water, gives a solution with a pH of less than 7. In general scientific usage, an acid is a molecule or ion that is able to give up a proton (H+ ion) to a base, or accept an unshared pair of electrons from a base. An acid reacts with a base in a neutralization reaction to form a salt.
Base

In chemistry, a base is the reactive complement to an acid.

pOH

In a sense, pOH is the opposite of pH, which measures the concentration of OH− ions.
Salt

In chemistry, a salt is a neutral compound composed of ions. 

pH

pH is a measure of the activity of hydrogen ions (H+) in a solution and, therefore, its acidity or alkalinity. The pH value is a number without units, usually between 0 and 14, that indicates whether a solution is acidic (pH < 7), neutral (pH = 7), or basic/alkaline (pH > 7).

The concept was introduced by S.P.L. Sorensen in 1909. The p stands for the German Potenz, meaning power or potency, and the H for the hydrogen ion (H+). Sometimes it is referred to by its Latin name, pondus hydrogenii.
References:
DOE-HDBK-1015/1-93 

2. Waste management personnel shall demonstrate a familiarity level knowledge of chemistry fundamentals in the areas of corrosion and water treatment.

d. Explain the process of general corrosion of iron and steel when exposed to water.

Corrosion is the deterioration of useful properties in a material due to reactions with its environment. Weakening of steel due to oxidation of the iron atoms is a well-known example of electrochemical corrosion. This type of damage usually affects metallic materials, and typically produces oxide(s) and/or salt(s) of the original metal. Corrosion also includes the dissolution of ceramic materials and can refer to discoloration and weakening of polymers by the sun’s ultraviolet light.

Electrochemical corrosion causes between $8 billion and $128 billion in economic damage per year in the United States alone, degrading structures, machines, and containers. Most structural alloys corrode merely from exposure to moisture in the air, but the process can be strongly affected by exposure to acids, bases, salts, and organic chemicals. It can be concentrated locally to form a pit or crack, or it can extend across a wide area to produce general deterioration. Efforts to reduce corrosion sometimes merely redirect the damage into less visible, less predictable forms.

References:
DOE-HDBK-1015/1-93 

e. Discuss the two conditions that can cause galvanic corrosion.
Galvanic corrosion is the corrosion that results when two dissimilar metals with different potentials are placed in electrical contact in an electrolyte.

Of all the different types of corrosion, galvanic corrosion corresponds most closely to the electrochemical cells described previously in this module because galvanic corrosion occurs when two electrochemically dissimilar metals are joined together (in electrical contact) in a conducting medium (electrolyte). It may also take place with one metal with heterogeneities (dissimilarities) (for example, impurity inclusions, grains of different sizes, difference in composition of grains, differences in mechanical stress); abnormal levels of pH; and high temperatures. A difference in electrical potential exists between the different metals and serves as the driving force for electrical current flow through the corrodant or electrolyte. This current results in corrosion of one of the metals. The larger the potential difference, the greater the probability of galvanic corrosion.

References:
DOE-HDBK-1015/1-93 

f. Discuss the following types of specialized corrosion:
Pitting corrosion

Stress corrosion cracking

Crevice corrosion

Pitting Corrosion

Pitting corrosion is a form of extremely localized corrosion that leads to the creation of small holes in the metal. The driving power for pitting corrosion is the lack of oxygen around a small area. This area becomes anodic, while the area with an excess of oxygen becomes cathodic.
Stress Corrosion Cracking

Stress corrosion cracking (SCC) is the cracking induced from the combined influence of tensile stress and a corrosive environment. The impact of SCC on a material usually falls between dry cracking and the fatigue threshold of that material. The required tensile stresses may be in the form of directly applied stresses or in the form of residual stresses. The problem of SCC can be quite complex. SCC of buried pipelines is a good example of such complexity.

Crevice Corrosion

Crevice corrosion is a localized form of corrosion usually associated with a stagnant solution on the micro-environmental level. Such stagnant microenvironments tend to occur in crevices (shielded areas) such as those formed under gaskets, washers, insulation material, fastener heads, surface deposits, disbonded coatings, threads, lap joints, and clamps. Crevice corrosion is initiated by changes in local chemistry within the crevice.

References:
DOE-HDBK-1015/1-93 

g. Explain the following water treatment processes.
Ion exchange

pH adjustment

Clarification

Solids handling

Disinfection techniques

Enhanced evaporation

Reverse osmosis

Electrodialysis

Carbon adsorption

Precipitation

Flocculation

Ion Exchange

Ion exchange is a reversible chemical reaction wherein an ion (an atom or molecule that has lost or gained an electron and thus acquired an electrical charge) from a solution is exchanged for a similarly charged ion attached to an immobile solid particle. These solid ion exchange particles are either naturally occurring inorganic zeolites or synthetically produced organic resins. The synthetic organic resins are the predominant type used today because their characteristics can be tailored to specific applications.

An organic ion exchange resin is composed of high-molecular-weight polyelectrolytes that can exchange their mobile ions for ions of similar charge from the surrounding medium. Each resin has a distinct number of mobile ion sites that set the maximum quantity of exchanges per unit of resin.

pH Adjustment

Soda ash is used to regulate pH in chemical process streams. The superior buffering capacity of soda ash versus caustic soda offers advantages in plant wastewater pH ranges.

Clarification

Clarification is the process of removing colloidal materials from water. A chemical coagulant (for example, alum) or a chemical flocculant (for example, polymer), or both, are added to the water. Colloidal particles attach to each other and to the additives, and clumps grow to sufficient size that they can be separated from the water by gravity settling, centrifuging, hydrocycloning, or filtration. Clarification is a final step in a closed mud system when a clear effluent is needed.
Solids Handling

A complete solids-handling system can be easily derived using a five-step methodology: 

· Separate. The solids must first be removed from the well or process fluid stream. This can be accomplished using desanding hydrocyclones, vessel drainage, or settled tank bottoms. 
· Collect. To facilitate simple system design, all collected or removed solids must be gathered into one central location. Collection can be as simple as using a desander accumulator vessel or a dedicated sump tank. 

· Clean. In many cases the sand may require cleaning for oil or chemical removal prior to further handling. A sand cleaning system can be employed as a modular add-on to remove the contaminants. 

· Dewater. The total volume of sand slurry to be disposed can be greatly reduced by a dewatering step. 

· Haulage. Haulage is a simple term used to define removal, hauling, and disposal of the solids. The design of the haulage system will depend on the location (land based or offshore) and disposal requirements (i.e., disposal well, overboard, landfill, road surfacing).
Disinfection Techniques

There are a variety of techniques used to disinfect fluids and surfaces. Three common techniques are 

· disinfection ozone 

· ultraviolet (UV) radiation

· chlorine dioxide

Ozone. Ozone has been used for disinfection of drinking water for over 100 years and is used by a large number of water companies where ozone generator capacities in excess of 100 kg/h are common.

Ultraviolet Radiation. UV radiation can be an effective viricide and bactericide. In the past, disinfection using UV radiation was more commonly used in wastewater treatment applications, but is finding increased usage in drinking water treatment. Recently it was discovered that UV radiation could treat the microorganism Cryptosporidium, which was previously unknown. The findings resulted in two U.S. patents and the use of UV radiation as a viable method to treat drinking water.
Chlorine Dioxide. Chlorine dioxide (ClO2) is a synthetic yellowish-green gas with a chlorine-like odor. ClO2 is unstable as a gas and will undergo decomposition into chlorine gas (Cl2), oxygen gas (O2), and heat. However, ClO2 is stable and soluble in an aqueous solution. For example, solutions of approximately 1 percent ClO2 (10 g/L) may safely be stored if the solution is protected from light and kept chilled. In solution, ClO2 exists as a true gas.

The instability of ClO2 has an important consequence. It negates the possibility of creating and transporting cylinders or rail cars of the gas. Instead ClO2 must be produced and used at the same location.

However, despite the care and safety considerations which must be taken when using ClO2, the potential advantages of using this chemical greatly outweigh the possible disadvantage of on-site production. When produced and handled properly, ClO2 is an extremely effective and powerful biocide, disinfectant agent, and oxidizer. C1O2 is presently used extensively in the pulp and paper industry, and new applications for ClO2 in other areas, such as municipal water treatment, are increasingly being investigated.
Enhanced Evaporation

Enhanced evaporation depends upon the availability of sufficient surface moisture, and over land, this depends on the existing climate. Surface moisture comes directly from evaporation as well as through transpiration in plants, together called evapotranspiration. However, it follows that naturally occurring droughts are likely to be exacerbated by enhanced potential evapotranspiration (drying).

Thus if the water carrying capacity of the atmosphere increases and there is enhanced evaporation, the actual atmospheric moisture should increase, as is observed to be happening in many places. Over the United States and Gulf of Mexico, for example, moisture amounts in the lowest 20,000 feet of the atmosphere have increased about 10 percent since 1973. 

Reverse Osmosis

Reverse osmosis (RO) was the first cross-flow membrane separation process to be widely commercialized. RO removes virtually all organic compounds and 90–99 percent of all ions. A large selection of reverse osmosis membranes is available to meet varying rejection requirements.

RO can meet most water standards with a single-pass system and the highest standards with a double-pass system. RO rejects 99.9+ percent of viruses, bacteria, and pyrogens. Pressure on the order of 200 to 1,000 psig (13.8 to 68.9 bar) is the driving force of the RO purification process. It is much more energy efficient compared to heat-driven purification (distillation), and is more efficient than the strong chemicals required for ion exchange. No energy-intensive phase change is required.

Electrodialysis

Electrodialysis and electrodialysis reversal employ specially prepared membranes which are semi-permeable to ions based on their charge, and they employ electrical current to reduce the ionic content of water. Two flat sheet membranes, one that preferentially permeates cations and the other anions, are stacked alternately with flow channels between them. Cathode and anode electrodes are placed on each side of the alternating stack of membranes to draw most ions through the membranes. This leaves much lower concentrations of ions in the water of the alternate channels. Recent developments have improved the efficiency of electrodialysis by reversing the polarity of the electrodes periodically. This is called electrodialysis reversal and has reduced the scaling and fouling problems common to electrodialysis.

Carbon Adsorption

Activated carbon is a very mature technology that is designed to help remove taste and odor from water through adsorption of the compounds that cause problems.

Activated carbon operates through adsorption. Adsorption is a surface phenomenon and is therefore directly related to the surface area of the media. In the case of activated carbon, the surface area is related to the pore structure of the raw materials. The cost of the media is also related to the raw materials, so there are other factors that must be taken into consideration besides the total surface area. 

Precipitation

Precipitation is used mainly to convert dissolved ionic species into solid-phase particulates that can be removed from the aqueous phase by coagulation and filtration. Remedial application of this technology usually involves removal of dissolved toxic metals and radionuclides. Depending on the process design, sludges may be amenable to metal recovery.

Flocculation

Flocculation refers to water treatment processes that combine or coagulate small p articles into larger p articles, which settle out of the water as sediment. Alum and iron salts or synthetic organic polymers (used alone or in combination with metal salts) are generally used to promote coagulation. Settling or sedimentation occurs naturally as flocculated particles settle out of the water
References:
DOE-HDBK-1015/2-93

3. Waste management personnel shall demonstrate a familiarity level knowledge of probability and simple statistics.

h. State the definition of the following statistical terms:

Mean

Variance

Standard deviation of the mean

Median

Mode

Standard deviation
Mean

The mean, in general terms, is the average value of the data set.

An average is a value that is typical or representative of a set of data. The mean of a set of quantitative data is defined as the sum of the measurements divided by the number of measurements contained in the data set.

The arithmetic mean, or briefly the mean, of a set of N numbers x1, x2, x3, …, xN, is denoted by  
[image: image1.wmf]x

  (read “X bar”), or the symbol m for a population, and is defined as:
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Example:

For the data set 5, 3, 7, 9, 8, 5, 4, 5, and 8, the mean is
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Variance

This spread, or distance, of each data point from the mean is called the variance. The variance of each data point is calculated by
Variance 
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where:
xi = each data point
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The variance of each data point does not provide very useful information. But if the mean of the variances is calculated, a very useful number is determined. The mean variance is the average value of the variances of a set of data. 
The mean variance, or mean deviation, can be calculated and used to make judgments by providing information on the quality of the data. For example, if you were trying to decide whether to buy stock and all you knew was that this month’s average price was $10, and today’s price is $9, you might be tempted to buy some. But, if you also knew that the mean variance in the stock’s price over the month was $6, you would realize the stock had fluctuated widely during the month. Therefore, the stock represented a more risky purchase than just the average price indicated.

It can be seen that to make sound decisions using statistical data, it is important to analyze the data thoroughly before making any decisions.

Example:

This example shows how to calculate a sample variance.

Step 1. Compute the sample mean.

Step 2. Compute the deviation of each measurement from the mean: (X-
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Step 3. Square each deviation: X-
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Step 4. Sum the square deviations: 
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Step 5. Divide the sum by (number of measurements – 1).
[image: image10.png]sample
measurements | 1 2 3 4 5

mean or X 1+2+3+4+5 15
5 3

XX 1-3  2-3  3-3 4-3  5-3

2 Rl 0 1 2

(X-X) 4 1 0 1 4
Y(X-X? 4+1+0+1+4=10

SX-XE| 10 _10
N1

s 25





Standard Deviation of the Mean

Mathematicians have shown that the uncertainty of the mean value of a normal distribution is much smaller than the standard deviation of the entire distribution. They have proven that there is about a two-thirds probability that the true value will lie within ±[image: image11.wmf]n

s

 (where σ is the standard deviation of the data, and n is the number of data values) of the mean value, and about a 95 percent probability that the true value will lie within twice this distance from the mean value. This number (±[image: image12.wmf]n

s

) is called the standard deviation of the mean. 

Table 1 shows some (contrived) data for two fictitious lab groups, Group A and Group B. In this experiment, Group A has run 10 trials for a measurement and has calculated a mean value of 9.8 (in some units). Group B has run 5 trials, and their mean value is also 9.8. 

Most (but not all) of the data falls within one standard deviation of the mean value, and just about all of the data falls within two standard deviations of the mean. In the example above, only Group A’s trial # 3 (10.5) is more than two standard deviations from the mean. This means that it is an unusual value.

Group A has not only taken more data than Group B, but their data values are much more closely grouped, as indicated by the much smaller standard deviation of their data (which possibly indicates more care and skill in gathering the data). Notice, too, that their data produces a much smaller standard deviation of the mean, which means that their experiment can provide a much better test.

Table 1. Sample statistical data TC  "Table 1. Sample statistical data" \f t \l 1 
	Trial
	Group A
	Group B

	1
	9.7
	16.4

	2
	9.9
	4.6

	3
	10.5
	2.6

	4
	10.1
	20.3

	5
	9.6
	5.2

	6
	9.7
	

	7
	9.4
	

	8
	9.8
	

	9
	10.0
	

	10
	9.6
	

	Mean value
	9.8
	9.8

	Standard deviation
	0.3
	8.0

	Standard deviation of the mean
	0.1
	3.6


Source: Original 
Median

The median of a set of numbers — arranged in order of magnitude — is either the middle value for a data set with an odd number of members or the average of the two middle values if the data set contains an even number of members.

Table 2. Sample median data TC  "Table 2. Sample median data" \f t \l 1 
	
	Odd-Member Set
	Even-Member Set

	Data set
	7 3 5 9 7 5 4 5 9
	2 3 6 4 2 7 2 7 9 8 

	Order data set
	3 4 5 5 5 7 7 9 9 
	2 2 2 3 4 6 7 7 8 9

	Median
	5
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Source: Original
Mode

The mode of a set of numbers is that value which occurs with the greatest frequency. The mode may not exist, and even if it does exist, it may not be unique.

Table 3. Sample mode data TC  "Table 3. Sample mode data" \f t \l 1 
	
	Example 1
	Example 2
	Example 3

	Data set
	3 4 5 5 5 7 8 8 9
	3 5 8 10 12 15 16
	2 3 4 4 4 5 5 7 7 7 9

	Mode
	5
	No mode
	4 and 7 bimodal


Source: Original
Standard Deviation

In a normal distribution, the standard deviation is the square root of the variance, represented by an σ (pronounced “sigma”). The standard deviation of a population is defined mathematically as: 
σ= 
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If most of the data points are located close to the mean, the curve of the distribution will be tall and steep and have a low numerical value for a standard deviation. If data points are scattered, the curve will be lower and not as steep and have a larger numerical value for a standard deviation.

The area of the curve represents the probability of success in a random process. For instance, in radiation protection this random process is the decay of a radioactive sample. The known statistical distribution is used in radiation protection when setting up a counting system and in evaluating its operation by means of daily pre-operational source checks. In performing the calibration of the system, a radioactive source with a known activity is counted twenty times for one minute each time. Using the data from the twenty counts, the mean and standard deviation can be calculated. The mean can then be used to determine the efficiency of the system while allowing for a certain number of standard deviations during operation.
References:
DOE-HDBK-1014/2-92 

DOE-HDBK-1122-99 
i. Explain the structure and function of distributions.

The concept of a normal distribution curve is used frequently in statistics. In essence, a normal distribution curve results when a large number of random variables are observed in nature, and their values are plotted. While this “distribution” of values may take a variety of shapes, it is interesting to note that a very large number of occurrences observed in nature possess a frequency distribution which is approximately bell-shaped, or in the form of a normal distribution, as indicated in figure 1.

[image: image15.emf]
Figure 1. Graph of a normal distribution
References:
DOE-HDBK-1014/2-92 

j. Calculate the mathematical mean of a given set of data.

k. Calculate the mathematical standard deviation of the mean of a given set of data.

l. Given the data, calculate the probability of an event.

Elements c through e are performance based. The Qualifying Official will evaluate their completion.
m. Describe how measures of samples (i.e., measures of central tendency and variability) are used to estimate population parameters through statistical inference.

A statistical inference is a decision about one or more unknown or unobserved population parameter(s) based on estimation and/or hypothesis testing. Measures of central tendency and variability such as the standard deviation or the mean value are used in hypothesis testing.  

Hypothesis testing draws a conclusion about the tenability of a stated value for a parameter. For example, sample data may be used to test whether an estimated value of a parameter (such as the difference between two population means) is sufficiently different from zero that the null hypothesis, designated H0 (no difference in the population means), can be rejected in favor of the alternative hypothesis, Ha (a difference between the two population means).
References:
National Center for Education Statistics, Glossary

n. Discuss Type I and Type II decision errors and the relationship to sampling and confidence levels.

It is common in statistics to estimate a parameter from a sample of data. The value of the parameter using all of the possible data, not just the sample data, is called the population parameter or true value of the parameter. An estimate of the true parameter value is made using the sample data. This is called a point estimate or a sample estimate. 
For example, the most commonly used measure is the mean. The population, or true, mean is the sum of all the members of the given population divided by the number of members in the population. As it is typically impractical to measure every member of the population, a random sample is drawn from the population. The sample mean is calculated by summing the values in the sample and dividing by the number of values in the sample. This sample mean is then used as the point estimate of the population mean. 
Interval estimates expand on point estimates by incorporating the uncertainty of the point estimate. In the example for the mean above, different samples from the same population will generate different values for the sample mean. An interval estimate quantifies this uncertainty in the sample estimate by computing lower and upper values of an interval which will, with a given level of confidence (i.e., probability), contain the population parameter. 
Hypothesis tests address the uncertainty of the sample estimate. However, instead of providing an interval, a hypothesis test attempts to refute a specific claim about a population parameter based on the sample data. For example, the hypothesis might be one of the following: 

· The population mean is equal to 10 

· The population standard deviation is equal to 5 

· The means from two populations are equal 

· The standard deviations from 5 populations are equal 

To reject a hypothesis is to conclude that it is false. However, to accept a hypothesis does not mean that it is true, only that we do not have evidence to believe otherwise. Thus hypothesis tests are usually stated in terms of both a condition that is doubted (null hypothesis) and a condition that is believed (alternative hypothesis). 
A common format for a hypothesis test is
· H0: A statement of the null hypothesis, e.g., two population means are equal.

· Ha: A statement of the alternative hypothesis, e.g., two population means are not equal. 

· The Test Statistic: The test statistic is based on the specific hypothesis test. 

· Significance Level: The significance level α, defines the sensitivity of the test. A value of α = 0.05 means that we inadvertently reject the null hypothesis 5% of the time when it is in fact true. This is also called the type I error. The choice of α is somewhat arbitrary, although in practice values of 0.1, 0.05, and 0.01 are commonly used. 
· The probability of rejecting the null hypothesis when it is in fact false is called the power of the test and is denoted by 1 - β. Its complement, the probability of accepting the null hypothesis when the alternative hypothesis is, in fact, true (type II error), is called β and can only be computed for a specific alternative hypothesis. 
References:
NIST/SEMATECH, e-Handbook of Statistical Methods, section 1.3.5, Quantitative Techniques
4. Waste management personnel shall demonstrate a familiarity level knowledge of the basic principles and concepts of hydrology, geology, and soil science.

o. List the different soil textures (compositions) and soil structures.

Soils with similar properties (composition) are grouped into soil classifications as follows:

· Alfisols are typically forest soils with clay translocations and deposition, and with high base status.

· Aridisols are soils existing in a dry climate where salts and carbonates may have accumulated.

· Entisols are recently formed soils with a limited development of horizons (layers).

· Histosols classify the soils in peat bogs and fens which may have high amounts of undecomposed organic matter.

· Inceptisols are young soils that possess few diagnostic features.

· Mollisols are temperate grassland soils with high organic matter content.

· Oxisols are highly weathered tropical soils.

· Spodosols are soils with substantial subsoil accumulation of humus and iron/aluminum oxides.

· Ultisols are soils with clay translocations and deposition, and with low base status.

· Vertisols are swelling clay soils.

Soil structure is a description of the grouping or aggregation of particles in soil and is important in determining its characteristics. Structure is strictly a field term descriptive of the gross, overall aggregation or arrangement of the primary soil separates. Four primary types of soil structure are recognized: platy, prismlike, blocklike, and spheroidal. The mechanics of structure formation are exceedingly complicated and rather obscure. The nature and origin of the parent material are important factors as are the physical and biochemical processes of soil formation, particularly those resulting in the synthesis of clay and humus. Climate is also a prime consideration. 

References:
U.S.D.A., Soil Taxonomy: A Basic System of Soil Classification for Making and Interpreting Soil Surveys, 2nd ed., 1999 

p. Define humus and explain its role in chemical reactions in the soil.

Soil organic matter is the storehouse for the energy and nutrients used by plants and other organisms. Bacteria, fungi, and other soil dwellers transform and release nutrients from organic matter.
Organic matter is many different kinds of compounds – some more useful to organisms than others. In general, soil organic matter is made of roughly equal parts humus and active organic matter. Active organic matter is the portion available to soil organisms. Bacteria tend to use simpler organic compounds, such as root exudates or fresh plant residue. Fungi tend to use more complex compounds, such as fibrous plant residues, wood, and soil humus.
Intensive tillage triggers spurts of activity among bacteria and other organisms that consume organic matter (convert it to CO2), depleting the active fraction first. Practices that build soil organic matter (reduced tillage and regular additions of organic material) will raise the proportion of active organic matter long before increases in total organic matter can be measured. As soil organic matter levels rise, soil organisms play a role in its conversion to humus — a relatively stable form of carbon sequestered in soils for decades or even centuries.
Humus or humified organic matter is complex organic compounds that remain after many organisms have used and transformed the original material. Humus is not readily decomposed because it is either physically protected inside of aggregates or chemically too complex to be used by most organisms. Humus is important in binding tiny soil aggregates, and improves water and nutrient holding capacity
References:
U.S.D.A., Natural Resources Conservation Services, Soil Biology, chapter 1, “The Soil Food Web”
q. Define erosion and describe the characteristics and effects of water and wind erosion.
Erosion is a natural process caused by the forces of water and wind. It is influenced by a number of factors, such as soil type, vegetation, and topography, and it can be accelerated by various activities. 
Soil particles are dislodged by the impact of falling rain (which lifts and shifts particles), by the overland flow of water (from precipitation, snowmelt, or manmade sources such as irrigation or construction activities), by wave action along shorelines, or by the action of wind.
Dislodged soil particles are then transported by flowing water or the wind. As the flow of water increases in speed and volume, it transports particles either in rather uniform thin layers over a broad area (sheet erosion) or in concentrated channels (rill and gully erosion). Wave action and currents can transport soil and sand away from or along the shoreline. Wind can transport heavy particles in a low trajectory above the surface in which individual particles may continually strike the ground and dislodge other particles, thereby increasing erosion. Wind can also lift and transport lighter soil particles several thousands of feet into the air and many miles in distance.
As the wind or the flow of water decreases, soil particles are deposited as sediment. In standing water, particles will settle to the bottom. The rate of settling is related to the movement of the water and the size of the suspended soil particles; as the water slows, particles begin to settle out, but fine particles may remain in suspension for long periods. 
References:
U.S.A.F., Landscape Design Guide, Erosion Control
r. Describe the following processes and explain how water and soil interact in each:

Infiltration and percolation

Groundwater recharge

Runoff

Evapotranspiration

Infiltration and Percolation

Infiltration is the downward entry of water through the soil surface into the soil. Infiltration constitutes the sole source of water to sustain the growth of vegetation and it helps to sustain the ground water supply to wells, springs, and streams. The rate of infiltration is influenced by the physical characteristics of the soil, soil cover (i.e., plants), water content of the soil, soil temperature, and rainfall intensity. The terms infiltration and percolation are often used interchangeably.

Groundwater Recharge

The addition of water to the saturated zone is called groundwater recharge. In another context, recharge may refer to the amount of water added per unit of time, e.g., cubic meters per year. The recharge area is simply the geographic area in which recharge occurs.

Runoff

Runoff is the flow of water, usually from precipitation, which is not absorbed into the ground. It flows across the land and eventually runs to stream channels, lakes, oceans, or depressions or low points in the earth’s surface. The characteristics that affect the rate of runoff include rainfall duration and intensity as well as the ground’s slope, soil type, and ground cover. Runoff can pick up pollutants from the air and land, carrying them into the streams, lakes, etc.

Evapotranspiration

Evapotranspiration is the process of water vapor transfer from vegetated land surfaces into the atmosphere, and is an essential part of the global hydrologic cycle. Evapotranspiration includes evaporation (the change of liquid water from bodies of water and wet soil into water vapor) and transpiration (in which water is drawn from the soil into plant roots, transported through the plant, and then evaporated from leaves and other plant surfaces into the air).

References:
Brady, Nyle C. and Harry O. Buckman, The Nature and Properties of Soils, 8th ed., Macmillan Publishing Co., NY, 1974
s. Describe how soil characteristics, slope factors, and land cover conditions impact contaminant detachment and transport processes.

Erosion and sediment transport occur as a result of water flowing across the ground. This process does not take place until the rainfall intensity exceeds the infiltration rate of the soil. The size of the soil particles that are detached, or entrained, is a function of the velocity of the runoff water. A soil’s erodibility is a function of the degree of slope, the texture of the soil (where finer textured soils can be detached and transported by lower velocities of water), and the degree of surface roughness (cover condition class). At some point down slope when the velocity of the surface water decreases, sediment will be deposited with the larger aggregates deposited first and the smaller sized particles carried further down slope. The sorted deposition of different sizes is a function of reduced velocities. The density of vegetation and the amount of accumulated litter is a primary factor in increasing surface roughness, promoting infiltration, and reducing the velocity of water flowing across the surface. A high degree of surface roughness aids in preventing the detachment of soil particles, in slowing water, and in promoting deposition. The transport of pollutants through the soil is dependent on physical soil properties and the soil’s chemical properties, which determine its ability to retain (adsorb) the chemical constituents of the pollutants. Water solubility of the contaminant is a large determinant in the release and transport of the contaminant in surface and groundwater. Usually, highly soluble chemicals tend to have a low adsorption potential with regard to soils and sediments, and tend to be quickly and easily distributed by the hydrologic system. Dissolved pollutants being transported by surface waters mostly travel the route that the surface water flows, which is dependent on slope (among other factors). Transport of pollutants into the groundwater is dependent on the rate of percolation. Pollutants that are strongly adsorbed to soil particles are transported at the rate of soil erosion (i.e., transported with the soil particle).

References:
Barfield, B.J., R.C. Warner, and C.T. Haan, Applied Hydrology and Sedimentology for Disturbed Area, Oklahoma Technical Press, Stillwater, OK, 1981 

ORISE Environmental Compliance Standard Study Guide, CS 1.9e http://www.orau.gov/tdd/QualPrgm/learningmaterials/Environmental/ec.pdf
t. Discuss contaminant loading and the contaminant delivery ratio.

Contaminant Loading

There are two types of contaminant loading: rate-limiting contaminant loading and capacity-limiting contaminant loading.

Rate-limiting contaminant loading defines a waste loading rate that is limited by the migration of a contaminant of concern from a treatment zone as a result of limited degradation, transformation, and/or immobilization during its residence time in the treatment zone. This loading rate is defined by those contaminants that do not readily degrade, transform, or sorb to the solid matrix in the land treatment unit before they move out of the treatment zone.

Capacity-limiting contaminant loading describes a waste loading rate that is limited by the accumulation of nondegradable contaminants to levels within the land treatment unit that limit or prevent the future beneficial use of the waste-amended soil. Inorganic contaminants (i.e., heavy metals) that have plant and animal toxicity thresholds are typically the contaminants of concern for the capacity-limiting criterion.

Contaminant Delivery Ratio

The contaminant delivery ration is the fraction of a pollutant leaving an area that actually enters a body of water.

References:
Hyman, Marve and R. Ryan Dupont, Groundwater and Soil Remediation: Process Design and Cost Estimating of Proven Technologies, American Society of Civil Engineers Publishing, 2001 


University of Illinois, Agricultural and Biological Engineering, Glossary of CAFO, LMFA, and NRCS Terms
u. Discuss the use of soil survey maps.

Soil surveys most commonly are made for areas that have more than one kind of important land use and for users who have varied interests and needs. These needs may be few and noncomplex in areas of extensive land use where change is not expected or they may be many and complex in areas of intensive land use where changes are expected. 
Predictions for uses of soils other than farming, grazing, wildlife habitat, and forestry have tended to concentrate on limitations of soils for the intended uses. Where investment per unit of area is high, modifying the soil to improve its suitability for the intended use may be economically feasible. Soil scientists work with engineers and others to develop ways of improving soils for specific uses. Such predictions are increasingly important in areas where the demand on soil resources is high. 
The information assembled in a soil survey may be used to predict or estimate the potentials and limitations of soils for many specific uses. The information must be interpreted in forms that can be used by professional planners and others. A soil survey represents only part of the information that is used to make workable plans, but it is an important part. 
The predictions of soil surveys serve as a basis for judgment about land use and management for both small tracts and regions of several million acres. The predictions must be evaluated along with economic, social, and environmental considerations before recommendations for land use and management become valid. 
Soil surveys also may be used to evaluate soil resources in multicounty or multi-State areas that have problems that cannot be resolved by local political units. Regional planning deals with land use in broad perspective and appraises large areas. Regional planning is done in less detail than community planning. Soil surveys and their interpretations for regional planning are correspondingly less detailed and less specific. Soil maps and their interpretations for regional planning must provide graphic presentations of the predominant kinds of soil of similarly large areas. 
Soil surveys provide basic information about soil resources needed for planning development of new lands or conversion of land to new uses. Failures of trial-and-error land settlements influenced the start of the soil survey in the United States. The use of soil surveys avoids the waste caused by ignorance of soil limitations when major changes of land use are contemplated or when new lands are to be brought into use. 
References:
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v. Describe the geometry and properties of the following rock mass features:
Folds

Faults

Structural Discontinuities

Residual Stress

Sheet Joints

Shear strength of discontinuities

Folds

Folds are undulations or waves in the rocks. Folds are best displayed in stratified rocks such as sedimentary and volcanic rocks or their metamorphosed equivalents. However, any layered rock, such as banded gabbro or gneiss, may display folds. Folds may be developed over very small distances of less than an inch, or they may be several feet or even miles across. Folds can even have continental proportions of several hundred miles. 
Anticlines are folds that are convex upward. Anticline, in Greek, means “opposite inclined.” It refers to the characteristic, in the simplest anticlines, of the two sides or limbs being inclined or dipping away from each other. In anticlines, the oldest rocks are exposed at the center of the fold. Anticlines generally result from compressive forces that push the earth’s surface together.

Synclines are folds that are concave upward. Syncline, in Greek, means “together inclined.” It refers to the characteristic of the two limbs dipping toward each other. In synclines, as opposed to anticlines, the youngest rocks are exposed at the center of the fold.

These simple folds can be greatly complicated by forces within the crust. Folds can be overturned such that the limbs actually dip in the same direction. They can be repeated, forming a series of alternating anticlines and synclines.

In a plateau area where strata are relatively flat, the strata may locally assume a steeper dip. Such a fold is a monocline. The beds of a monocline may dip from a few degrees up to 90 degrees, and the elevation of the same bed on opposite sides of the fold may differ by several hundred to thousands of feet.
Groundwater tends to flow within permeable strata that act as aquifers and tends to be confined by less permeable strata that act as aquitards. Flow is, therefore, controlled by the permeable character of the various layers of the subsurface. The difference in elevation between the recharge area and the point of discharge is the force referred to as the head that causes groundwater to flow. Therefore, flow tends to follow the topographic surface with groundwater flowing from the highest point, the recharge area, to the lowest point, the discharge area. In unfolded rocks, groundwater flows along permeable beds to a point of withdrawal such as a spring, water body, or pumping well. This flow is disrupted by strata that are dipping, and flow may be channeled in some other direction than that which would be expected based on the topographic surface. Flow may be directed around an anticline if the oldest rocks (the rocks at the center of the fold) are less permeable than those in the limbs. Therefore, it is the permeability differences in the different strata and the relative positions of these strata that control groundwater flow around or through folds. Each case must be analyzed individually to determine how the fold geometry and the permeabilities of the rock strata direct groundwater flow.

From an engineering perspective, folds can also increase the vertical stresses in the rock layers surrounding the fold. It is possible for the vertical stress to go up by as much as 60 percent. With changes in the vertical stress, the horizontal stresses are increased by a factor of the vertical stress. Different portions of the fold can see drastically different stresses, and even if this material is homogenous, the varying horizontal and vertical stresses can induce strength, porosity, and deformation anisotropy. The stress induced anisotropy can require design changes in an engineered structure if located near the fold.

Faults

Stress placed on rocks results in deformation. If the deformation caused by the stress proceeds far enough, the rocks eventually fail by rupture. Failure by rupture is expressed in the rocks of the outer shell of the earth’s crust by joints, faults, and some kinds of cleavage. Rocks are characteristically broken by smooth fractures known as joints.

Joints may be defined as divisional planes or surfaces that divide rocks, and along which there has been no visible differential movement of the rocks parallel to the plane of the joint. A fault occurs when differential movement in a direction parallel to the plane of the joint has occurred. If movement at right angles to the joint surface takes place, the resultant feature is called a fracture. 
The attitude of fault planes that result from horizontal tensional and compressional forces is usually not vertical. Therefore, the rock on one side of the fault is essentially beneath the fault plane. The rock beneath the fault plane is called the foot wall, and the rock above the fault plane is the hanging wall. Faults result from either tensional or compressional forces. 

Tensional forces result in a lengthening of the rock mass. Lengthening the rock mass causes distinctive relative movement along a fault plane. If a fault occurs as a result of tensional forces, the relative movement of the hanging and foot walls allows the hanging wall to move downward relative to the foot wall. Such a fault is called a normal fault.

Compressive forces tend to shorten the affected rock mass. Movement along a fault resulting from compressional forces allows the hanging wall to move upward relative to the foot wall. Such a fault is called a reverse fault. Thrust faults are a special case of normal faults in which the angle of the fault plane is particularly low. The relative movement along a thrust fault plane can be extensive, resulting in considerable crustal shortening.

Shearing stress may be imposed on a rock mass. Shear stress results in lateral movement along the fault plane of the rock masses relative to each other. Such faults are called strike slip faults. Strike slip faults can have a vertical plane.

Faults, fractures, and joints can have considerable impact on groundwater movement. Open fractures obviously offer an easy route for water movement. Fractures are the principal method for movement of groundwater in igneous and most metamorphic rocks because these rocks are usually not porous. However, fractures usually do not have large volume and, consequently, do not hold large volumes of water. Therefore, water will move quickly through fractures, but the volume of water involved will be small unless the fractures either have wide openings, or the fractured rock is porous or in contact with porous and permeable rocks. Faults may have a variety of hydraulic properties. Faults that form from compressional forces may actually seal existing permeable rocks. The compressive force in these cases causes the minerals along the fault plane to recrystallize and fill the existing pore space. Faults and fractures may have been conduits for mineralized solutions. These solutions could have deposited sufficient minerals in the fault or fracture to completely fill the void and essentially seal it to further groundwater migration.

Structural Discontinuities

Discontinuities in rocks are characterized by an abrupt change in rock type. If strata suddenly end against different rock beds, a fault may be present. Discontinuity of rock structures is characteristic of faults, but is not proof of faulting unless other possible interpretations are eliminated. Fault related discontinuities occur when movement along a fault results in dissimilar strata coming in contact with each other across the fault plane. 
Structural discontinuities can impact groundwater movement. Abrupt permeability changes can occur at a structural discontinuity if the permeability of the rocks on either side of the fault plane differs greatly. An increase in groundwater mobility can occur if a saturated low‑permeability rock is in contact with a high-permeability rock through such a discontinuity. This may result in unexpected movement of contamination.

Residual Stress

Residual stress is the stress that remains in the rock mass after some release in stress energy has occurred. Such a release may be associated with movement along a fault during an earthquake. An earthquake occurs when the stress within the rock mass exceeds its elastic limit. Movement occurs and some part of the energy associated with the stress on the rock mass is released. In general, not all of the energy may be released, and that which remains is the residual stress. In tectonically active areas, stress continues to build until another earthquake occurs.

Another example of residual stress is stress in a rock mass that remains after a glacial mass has been removed by melting. The weight of a glacier pushes the underlying rock mass downward. The elevation of the rock mass is actually depressed under the weight of the glacier. After the glacier melts, the depressed rock mass rebounds through a process of isostatic readjustment. Isostatic readjustment lags behind the unloading of the crust caused by the melting glacier. The lag is a result of the time necessary for material deep in the crust and the upper part of the mantle to move under the area of reduced load. The rocks within the crust are under a residual stress in the period after the glacier melts and before the rocks return to isostatic equilibrium.

Sheet Joints

Sheet joints, or sheeting, are somewhat curved joints essentially parallel to the topographic surface. The joints are close together near the surface. In many places the interval between joints may be only inches. The intervals between the joints increase with depth, and a few tens of feet below the surface, sheeting disappears. Sheeting is best developed in granite-like rocks, but can occur in sandstone. 

The effect of sheet joints on groundwater flow is similar to that of fractures. However, sheeting effects will only be noticed in groundwater within a few tens of feet of the surface where sheet joints exist.

Shear Strength of Discontinuities

The shear strength of a rock mass is the resistance of that mass to deform by slippage along an internal plane. Shear strength of discontinuity is the mutual resistance of the two rock masses on either side of the discontinuity to slip along the plane of the discontinuity.

Shear strength is a function of the discontinuity geometry and other characteristics related to its genesis. A highly undulating plane of discontinuity would have more resistance to movement than would a flat plane discontinuity. A discontinuity along a normal fault that resulted from tensional stress may be weaker than one along a reverse fault that resulted from compression stress because the increased pressure from compression may have effectively welded the rocks across the discontinuity together.

In other types of discontinuities, rock masses may have been invaded by dikes of rocks that are less resistant to weathering. In these cases, the dikes, because of increased weathering, may be weaker than the invaded rocks, and the shear strength of the discontinuity will be low.
The shear strength of the discontinuity will in itself not impact groundwater movement. However, if the discontinuity is characterized by hard, impermeable rocks, or rocks that have been highly recrystallized by the forces that resulted in the discontinuity, groundwater movement may be impeded. Also, if the discontinuity is highly weathered and the weathering results in conversion to clay minerals, the movement of groundwater may be impeded. On the other hand, if the discontinuity is characterized by highly fractured rocks that have not been welded by recrystallization, groundwater movement may be enhanced.

References:
Fetter, C. W. Jr., Applied Hydrogeology, Charles E. Merrill Publishing Co. Columbus, OH., 1980


ORISE Environmental Restoration Qualification Standard Study Guide, CS 1.9d, http://www.orau.gov/tdd/QualPrgm/learningmaterials/Civil_Structural/er.pdf#search=%22%22Humus%20usually%20possesses%20a%20negative%20electrical%20charge%22%22
w. Discuss the use of geological and geotechnical maps.

Geologic mapping is a highly interpretive, scientific process that can produce a range of map products for many different uses, including assessing groundwater quality and contamination risks; predicting earthquake, volcano, and landslide hazards; characterizing energy and mineral resources and their extraction costs; waste repository siting; land management and land-use planning; and general education.

The value of geologic map information in public and private decision making (such as for the siting of landfills and highways) has repeatedly been described anecdotally, and has been demonstrated in benefit-cost analyses to reduce uncertainty and, by extension, potential costs.

The geologic mapper strives to understand the composition and structure of geologic materials at the earth’s surface and at depth, and to depict observations and interpretations on maps using symbols and colors. Within the past 10 to 20 years, geographic information system (GIS) technology has begun to change some aspects of geologic mapping by providing software tools that permit the geometry and characteristics of rock bodies and other geologic features (such as faults) to be electronically stored, displayed, queried, and analyzed in conjunction with a seemingly infinite variety of other data types.

For example, GIS can be used to spatially compare possible pollutant sources (such as oil wells) with nearby streams and geologic units that serve as groundwater supplies. In addition, GIS can be used to compare the position of a proposed road with the surrounding geology to identify areas of high excavation costs or unstable slopes. These comparisons have always been possible, but GIS greatly facilitates the analysis, and as a result, offers geologists the opportunity to provide information in map form that is easily interpreted and used by the nongeologist.

The public has come to expect near-instantaneous delivery of relevant, understandable information via the Internet, which in turn has begun to affect the methods used in geologic mapping, as well as the nature of the product. Geologists are rapidly incorporating GIS and information technology  techniques into the production and dissemination of geologic maps.
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x. Describe the geologic considerations, criteria, and procedures used to assess natural hazards and potential environmental problems related to the following topographic features and conditions:
Areas of high or low relative relief

Potentially unstable slopes

Flood plain

Karst terrain
Areas of High or Low Relative Relief

Relative relief is the difference between the summit level (the highest altitude for a given area) and the base level (the lowest altitude for a given area). Relative relief can be used as an index of the relative velocity of vertical tectonic movements. Relative relief is applied to reveal active tectonic structures, to recognize palaeosurfaces, to estimate seismic activity, and to study the interaction between endo- and exogenic processes of orogenesis.
Potentially Unstable Slopes

Potentially unstable slopes or landforms are one of the following:

· Inner gorges, convergent headwalls, or bedrock hollows with slopes steeper than 35 degrees

· Toes of deep-seated landslides with slopes steeper than 33 degrees

· Groundwater recharge areas for glacial deep-seated landslides

· Outer edges of meander bends along valley walls or high terraces of an unconfined meandering stream

· Any areas containing features indicating the presence of potential slope instability which cumulatively indicate the presence of unstable slopes

The conditions listed have the potential to deliver sediment or debris to a public resource or have the potential to threaten public safety.

Flood Plain

A flood inundates a floodplain. There are different types of floodplains and they are based on they type of flooding that forms them. Most floods fall into one of three major categories:

· Riverine flooding

· Coastal flooding

· Shallow flooding

Riverine Flooding

When a channel receives too much water, the excess flows over its banks and into the adjacent floodplain. Flooding that occurs along a channel is called riverine flooding.
Channels are defined features on the ground that carry water through and out of a watershed. They may be called rivers, creeks, streams or ditches. They can be wet all the time or dry most of the time.
Coastal Flooding

Development along the coasts of the oceans, the Gulf of Mexico, and large lakes can be exposed to two types of flood problems not found in riverine areas: coastal storms and coastal erosion. The Pacific and Caribbean coasts face a third hazard: tsunamis.
Hurricanes and severe storms cause most coastal flooding. These include “Nor’easters,” which are severe storms on the Atlantic coast with winds out of the northeast.

Persistent high wind and changes in air pressure push water toward the shore, causing a storm surge which can raise the level of a large body of water by several feet. Waves can be highly destructive as they move inland, battering structures in their path.

On open coasts, the magnitude of a flood varies with the tides. An increase in the level of the ocean during high tide will flood larger areas than a storm that strikes during low tide.

Major coastal storms can significantly change the shape of shoreline land-forms, making sandy coastal floodplains particularly unstable places for development.

Shallow Flooding

Shallow flooding occurs in flat areas where a lack of channels means water cannot drain away easily. Shallow flood problems fall into three categories: sheet flow, ponding and urban drainage.

Where there are inadequate or no defined channels, floodwater spreads out over a large area at a somewhat uniform depth in what’s called sheet flow. Sheet flows occur after an intense or prolonged rainfall during which the rain cannot soak into the ground. During sheet flow, the floodwaters move downhill and cover a wide area

In some flat areas, runoff collects in depressions and cannot drain out, creating a ponding effect. Ponding floodwaters do not move or flow away. Floodwaters will remain in the temporary ponds until they infiltrate into the soil, evaporate or are pumped out.

Ponding is especially a problem in glaciated areas, where glaciers carved out depressions; in areas where caves and sinkholes are common, and in other areas where man-made features, such as roads and railroad embankments, have blocked outlets.

An urban drainage system comprises the ditches, storm sewers, retention ponds and other facilities constructed to store runoff or carry it to a receiving stream, lake or the ocean. Other man-made features in such a system include yards and swales that collect runoff and direct it to the sewers and ditches.

When most of these systems were built, they were typically designed to handle the amount of water expected during a 10-year storm. Larger storms overload them, and the resulting backed-up sewers and overloaded ditches produce shallow flooding.

Another urban drainage problem occurs in the areas protected by levees. Being in floodplains, they are flat and don’t drain naturally, especially when a levee blocks the flow to the river.

To drain these areas, channels have been built and pumps installed to mechanically move the water past the levee. Often, these man-made systems do not have the capacity to handle heavy rains or intense storms.
Karst Terrain

Karst terrain is the type of geologic terrain underlain by carbonate rocks where significant solution of the rock has occurred due to flowing groundwater.
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y. Discuss weathering and its significance in geotechnical engineering.

Weathering involves two processes that often work in concert to decompose rocks. Both processes occur in place. No movement is involved in weathering. Chemical weathering involves a chemical change in at least some of the minerals within a rock. Mechanical weathering involves physically breaking rocks into fragments without changing the chemical make-up of the minerals within it. Weathering is a surface or near-surface process. Metamorphism also produces chemical changes in rocks, but metamorphic chemical changes occur at depth where either the temperature and/or pressure are significantly higher than conditions found on the Earth’s surface. 

As soon as a rock particle (loosened by one of the two weathering processes) moves, we call it erosion or mass wasting. Mass wasting is simply movement down slope due to gravity.  

Rock falls, slumps, and debris flows are all examples of mass wasting. It is called erosion if the rock particle is moved by some flowing agent such as air, water or ice. 

Basically, if a particle is loosened, chemically or mechanically, but stays put, it is weathering. Once the particle starts moving, it is erosion.
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z. Describe and discuss tests that assess weatherability.

Chemical alteration produces the effect of preconsolidation by changing the physiochemical bonds between the clay particles or by introducing stresses by the expansion or contraction of the grains during the alteration process. Most residual soils and weathered rocks exhibit this kind of preconsolidation. The preconsolidation load can be estimated from the stress-void ratio curve. Preconsolidation is extremely important in foundation engineering. A soil that is inherently compressible usually will not settle appreciably until the stress imposed by the structure exceeds the preconsolidation load. 

The triaxial shear test is considered to be the most reliable strength test. The sample is subjected to confining pressure (by the application of axial stress or by holding axial stress constant and increasing confining pressure) until the sample fails in shear. Weathering reduces the strength, increases the compressibility, and reduces the rigidity of intact rock.

The triaxial test system provides control for initial consolidation of the sample followed by control of the shear failure. This provides data to evaluate sediment moduli, ratio of horizontal to vertical effective stress under uniaxial strain, and sediment shear strength. The triaxial experiment has five phases: 

· Sample selection, trimming, and preparation 

· Back pressure saturation 

· Consolidation 

· Shear 

· Unloading and sample breakdown

Phase 1 requires that a sample be selected and carefully trimmed for the triaxial test. The typical sample has a diameter of 3.5cm and a length of 7cm. The sample is jacketed in a latex membrane and then placed in the triaxial chamber where it is subject to a confining fluid and a pore pressure (Phase 2) to obtain total water saturation. Water saturation is checked by performing a B test during Phase 2. Phase 3 monitors consolidation of the specimen at a prescribed strain rate under uniaxial strain. This allows monitoring of the vertical stress required for the strain rate and the horizontal stress necessary to maintain uniaxial strain. After the desired consolidation is achieved, the shear portion (Phase 4) of the test is initiated until a target strain or stress is achieved. Finally the sample is unloaded and removed from the triaxial chamber (Phase 5) so bulk grain volume can be evaluated. 
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aa. Describe and discuss the process for logging rock cores.

The process of rock core logging is the primary means of communicating rock properties that should be considered in the design and construction of underground works, including foundations in and on rock, rock slope and tunnel support, and excavations in rock. The quality of rock descriptions can have far-reaching implications for the success of a project. An appropriate level of detail must be collected and conveyed. Rock descriptions are developed for each rock material unit, defined as a discrete mass, exhibiting a different set of geologic and engineering properties than adjacent materials. Material unit-based rock core logging minimizes the risk of overlooking design-critical rock mass conditions. Material unit descriptions are constructed using a standard descriptive code consisting of well-defined terminology arranged in a consistent format. Standardization of the rock core logging descriptive code results in more useful rock descriptions to facilitate geo-engineering interpretation, spatial correlation of material units, and engineering analysis for developing design recommendations and construction considerations.
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5. Waste management personnel shall demonstrate a familiarity level knowledge of the basic principles and concepts of meteorology.

ab. Discuss the properties of high pressure and low pressure systems and their impact on air pollution.

High Pressure

A high pressure center is an area where the pressure has been measured to be the highest relative to its surroundings. This means that moving any direction away from the high will result in a decrease in pressure. High pressure centers often represent the centers of anticyclones. A high pressure center is represented on a weather map by a blue H. Winds flow clockwise around the high in the northern hemisphere. The opposite is true in the southern hemisphere, where winds flow counterclockwise around an area of high pressure. Sinking air in the vicinity of a high pressure center tends to suppress the upward motions required for clouds and precipitation to develop, which is why fair weather is commonly associated with an area of high pressure.

Low Pressure

A surface low pressure center is an area where the pressure has been measured to be the lowest relative to its surroundings. This means that moving any horizontal direction away from the low will result in increasing pressure. Low pressure centers often represent the centers of midlatitude cyclones. A low pressure center is represented on a weather map by a red L. Winds flow counterclockwise around the low in the northern hemisphere. The opposite is true in the southern hemisphere, where winds flow clockwise around an area of low pressure. The counterclockwise winds associated with northern hemisphere midlatitude cyclones play a significant role in the movement of air masses, typically transporting warm, moist air northward and ahead of a low, while dragging colder and drier air southward behind it. Rising air in the vicinity of a low pressure center favors the development of clouds and precipitation, which is why cloudy weather (and likely precipitation) is commonly associated with an area of low pressure. 

Large-scale horizontal air movements result from the differential heating, including cooling, of the earth’s surface. Basically, this solar energy creates large-scale pressure gradients. Air flow moves laterally from high pressure areas to low pressure areas; this pressure gradient creates local weather conditions (e.g., wind conditions, storm fronts). Classic air pollution episodes — most notably smog — occur when pressure systems allow air motion to stagnate. Stagnant air is also known as light wind. Pollutant concentrations increase with light wind conditions. In periods of high winds of variable direction, pollutants are dispersed over greater lateral distances, and pollutant concentrations are lower.
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ac. Discuss the following horizontal dispersion terms:

Wind rose

Pollution rose/plume meander

Wind Rose

A wind rose is a graphical representation of wind direction frequency and speed for a set time period. Data are plotted for eight primary and eight secondary compass directions. The length of each spoke delineates the wind speed. The center of the wind rose presents the percentage of calms, with each concentric circle showing the wind speed in the depicted range.

Pollution Rose/Plume Meander

Plumes are dispersed by variations in the wind and vertical mixing. Horizontal wind variations cause the plume to move away from the centerline of the plume. For a plume generated at the surface, vertical mixing initially transports the plume up into the marine boundary layer. The mixing processes cause the plume scattering to decrease over time. 

The size of the plume meander is defined as the difference between the plume location derived for a constant advection velocity and the actual observed lidar location. 
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ad. Describe the role of lapse rate in determining dispersion coefficients.

Dry adiabatic lapse rate

Prevailing lapse rate

Neutral lapse rate

Subadiabatic lapse rate

Weak lapse rate

Inversion

Superadiabatic lapse rate

Dry Adiabatic Lapse Rate

Lapse rate is the decrease in temperature due to increasing altitude. The lapse rate continues in the troposphere to an elevation of approximately 10 kilometers (km). The decrease in temperature with height is due to a reduction of heating processes and radiative cooling of the air. The average normal lapse rate is -0.65°C/100m or -6.5°C/km.

The temperature values measured in a vertical column of air may vary widely with elevation. This measured temperature variance is called the lapse rate (or environmental lapse rate). These different lapse rate values characterize the stability of the atmosphere according to air motion and thus pollutant dispersion. Stability then is the turbulence created by buoyant forces in the atmosphere and is related to the vertical temperature profile. The atmosphere is considered stable when the lapse rate approximates a normal lapse rate (-0.65°C/100m).

For warm, dry air being lifted vertically in dry air conditions, adiabatic expansion and cooling take place. Under these conditions, the lapse rate is called the dry adiabatic lapse rate and has a value of -1°C/100m or-10°C/km.
Prevailing Lapse Rate

The prevailing lapse rate is the term used to describe the consistent current atmospheric conditions at a given geographic location. This lapse rate is dependent on various factors such as elevation, prevailing winds, moisture content, etc., and varies from location to location.

Neutral Lapse Rate

A neutral lapse rate occurs when atmospheric conditions approach the adiabatic lapse rate 
(-0.65°C/100m). Neutrally stable air is warmer than the surrounding atmosphere and rises, resulting in good dispersion of pollutants. 

Subadiabatic Lapse Rate

The subadiabatic lapse rate (≤-1°C/100m) is less than the dry adiabatic lapse rate. Atmospheric conditions are considered stable under a subadiabatic atmosphere.

Weak Lapse Rate

A weak lapse rate, or isothermal conditions, occurs when a warm parcel of air is released into an environment where the temperature remains constant with elevation. Under these atmospheric conditions, the atmosphere is weakly stable and dispersion of pollutants is limited.

Inversion

In an inversion, air parcel temperature is cooler than the surroundings, allowing the air to sink. Atmospheric conditions are very stable, with restricted vertical motion and resistance to change. Dispersion potential during inversion conditions is very poor. An inversion represents unusually stable air and is particularly favorable for the entrapment of pollutants to the degree that heavy smog or highly toxic fog can develop. Local topography, as in a mountain valley, can exacerbate inversion conditions by naturally trapping stable air. A frontal inversion results when rapidly moving warmer air masses move into air masses of lower temperature, passing over the cooler air mass and forcing it to remain at ground level.

Superadiabatic Lapse Rate

Superadiabatic lapse rate (-2°C/100m) occurs when unstable atmospheric conditions are such that warm air is cooling at a rate greater than the adiabatic lapse rate (-1°C/100m) allowing air to rise rapidly. A superadiabatic lapse rate is excellent for vertical dispersion of pollutants.

References:
NASA, Remote Sensing Tutorial, section 14
ae. Describe the classes of atmosphere stability, including inversions.

Table 4 shows the Atmospheric Stability Categories that are used on the Emergency Management Division EOC Weather Charts, the Energy Northwest Classification Notification Form, the United States Department of Energy Hanford Site Notification Form, the Naval Nuclear Propulsion Program Event Classification/Notification Form, and the Umatilla Chemical Depot Notification Form. These category listings are not used by the Trojan Nuclear Facility.

Table 4. Pasquill stability classifications and categories  TC  "Table 4. Pasquill stability classifications and categories" \f t \l 1 
	Classification
	Pasquill Stability Category

	Extremely unstable
	A

	Moderately unstable
	B

	Slightly unstable
	C

	Neutral
	D

	Slightly stable
	E

	Moderately stable
	F

	Extremely stable
	G


Source: Washington State, Recovery Plan, Coordinating Draft, November 1999
The Pasquill Stability Classification general descriptions and definitions are as follows:

· Extremely Unstable “A.” Weather conditions are very unpredictable. Wind speeds average 1 meter/second, but are gusty. The temperature rapidly decreases with altitude. This condition is called superadiabatic. It is common on a hot, sunny day. Due to these conditions, a contamination plume would loop and be unpredictable.

· Moderately Unstable “B.” Weather conditions are still unpredictable, but less so than for category “A.” Wind speeds average 2 meters/second, and are not gusty. The temperature still decreases with altitude, but not as rapidly. Looping of a plume would still occur, but would not be as severe. This condition is common on a warm, sunny day.

· Slightly Unstable “C.” Weather conditions are somewhat unpredictable. Wind speeds average 5 meters/second. A little gustiness may be expected. The temperature still decreases, and looping of a contamination plume may occur, but it would be progressively less pronounced than for categories “A” or “B.” This condition is common on a slightly cloudy average day.
· Neutral “D.” Weather conditions are more predictable. Wind speeds average 
5 meters/second, with no expected gustiness. The temperature still decreases with altitude, but the change is less pronounced. At this point, the condition name changes from superadiabatic to adiabatic. A contamination plume is more predictable, with minor looping. This condition is common on an overcast day or night (heavy overcast).

· Slightly Stable “E.” Weather conditions become more predictable than they would be under category “D.” Wind speeds average 3 meters/second. The temperature does not change with altitude. This condition is called isothermic. A contamination plume is easy to predict with this condition. “Coning” of the plume occurs. This condition generally occurs at night, and is considered an average night (partly cloudy).

· Moderately Stable “F.” Weather conditions become very predictable. Wind speeds average 2 meters/second. This is an inversion. Temperatures increase with altitude. This condition is the opposite of Category “A.” With this condition, little vertical dispersion occurs, i.e., the plume doesn’t reach the ground rapidly.

· Extremely Stable “G.” This condition is very predictable, but rarely occurs. No winds blow and the temperature increases rapidly with altitude. This condition may occur over a city, and is even less pronounced than a category “F” condition.

It should be noted that the above conditions are generalities. Stability classes change several times per day as wind speeds change and as sun and cloud cover change.

· Categories “A,” “B,” and “C” are most common during the day.
· Categories “D,” “E,” and “F” are most common at night.
· Category “G” occurs at night, but is very rare.

Stability classes also change with altitude and with day and night changes. Inversions (stable) can occur at low altitudes and can be topped by an unstable class. When this occurs, “lofting” of a plume occurs, i.e., the contamination is carried higher into the atmosphere. The opposite can also occur. Closer to the ground, it can be unstable, while an inversion can exist at higher altitudes. When this happens, fumigation occurs, i.e., the plume rapidly disperses to the ground.
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af. Describe the kind of information given by a wind rose and pollution rose.

See element b of this competency statement for information regarding this topic.

6. Waste management personnel shall demonstrate a familiarity level knowledge of the basic terms and concepts of environmental biology.

ag. Define the following terms:

Ecosystem

Habitat

Species

Pathways analysis

Bioaccumulation

Bioconcentration

Biotoxicity

Biodiversity

Ecosystem

The interacting system of a biological community and its non-living environmental surroundings.

Habitat

A habitat is the place or niche within the physical environment where a species or population lives. A habitat includes living factors, such as plants and animals, and non-living factors, such as soil, climate, and light.

Species

A species is a categorical subdivision of a genus. Species generally resemble each other in appearance, behavior, chemical makeup and processes, and genetic structure. A species is a group of morphologically and ecology similar organisms that (usually) can reproduce successfully only with each other. 

Pathways Analysis

A pathway is the physical course a chemical or pollutant takes from its source to the exposed organism. Pathways analysis examines the relationship between the exposure routes of chemicals from the chemical source through air, water, sediment, and soil to populations of living organisms. The three exposure routes considered in ecological risk assessment are ingestion, dermal/surface contact, and inhalation/respiration. Selected major pathways through which chemicals reach a population include

· source → 
air → 

animals → 
inhalation

· source → 
soil → 
plants → 

surface contact

· source → 
soil → 
plants → 
animals →
ingestion

· source → 
soil → 

animals → 
ingestion or dermal contact

· source → 
water → 
plants → 
animals →
ingestion

· source → 
water → 

animals → 
ingestion or dermal contact

· source → 
sediment →
 
animals →
ingestion or dermal contact

Bioaccumulation

Bioaccumulation is the collection of substances that increase in concentration in living organisms as they take in contaminated air, water, or food because the substances are very slowly metabolized or excreted 
Bioconcentration

Bioconcentration is the accumulation of a chemical in tissues of a fish or other organism to levels greater than in the surrounding medium.

Biotoxicity

Biotoxicity is a measure of the effect a chemical can cause in an organism and the amount of chemical necessary to produce the effect. Acute toxicity causes death or extreme physiological disorders to organisms shortly following exposure to the chemical. Chronic toxicity involves long-term effects of small doses of a chemical and their cumulative effects over time. These effects may lead to the death of the organism or to disruptions of vital functions such as reproduction. Biotoxicity is influenced by the organism (e.g., life stage, species, and sex), the concentration of the substance, the duration of exposure, synergism with other chemicals, and environmental conditions.

Biodiversity

Biodiversity refers to the variety and variability among living organisms and the ecological complexes in which they occur. Diversity can be defined as the number of different items and their relative frequencies. For biological diversity, these items are organized at many levels, ranging from complete ecosystems to the biochemical structures that are the molecular basis of heredity. Thus, the term encompasses different ecosystems, species, and genes.
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ah. Discuss how synergism makes it difficult to establish a cause and effect relationship between pollutants and disease.

Synergism is the interaction of individual chemicals to produce an effect greater than the sum of the independent effects of the individual chemicals. In other words, synergism is demonstrated when two or more relatively harmless substances become toxic when mixed.

For example, a laboratory study of the effect of a single chemical on an organism may underestimate the effects that will occur in the natural environment where the organism may be simultaneously exposed to a multitude of other chemicals which may interact with the original chemical.

References:
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7. Waste management personnel shall demonstrate a working level knowledge of engineering drawings.

ai. Given an engineering drawing, read and interpret the information contained in the title block, the notes and legend, the revision block, and the grid. 

aj. Identify the symbols used on engineering drawings for the following:

Types of valves and actuators

Basic types of instrumentation

Types of instrument signal controllers and modifiers

Types of system components (pumps, etc.)

Types of lines, piping, and vessels

Types of materials of construction

ak. Identify the symbols used on engineering piping and instrument drawings that denote the location of instruments, indicators, and controllers. 

al. Identify how valve conditions are depicted.
am. Determine system flowpath(s) for a given valve lineup. 

Elements a through e are performance based. The Qualifying Official will evaluate their completion.

8. Waste management personnel shall demonstrate a familiarity level knowledge of basic heat transfer, fluid flow, and thermodynamics concepts and theories.

an. Define the following terms:

Specific volume

Density

Specific gravity

Mass

Weight

Specific Volume

The specific volume of a substance is the total volume of that substance divided by the total mass of that substance (volume per unit mass). It is expressed in units of cubic feet per pound-mass (ft3/lbm).

Density

The density of a substance is the total mass of that substance divided by the total volume occupied by that substance (mass per unit volume). It is expressed in units of pound-mass per cubic feet (lbm/ft3). The density of a substance is the reciprocal of its specific volume.

Specific Gravity

Specific gravity is a measure of the relative density of a substance as compared to the density of water at a standard temperature. Physicists use 39.2°F (4°C) as the standard, but engineers ordinarily use 60°F. In the International System of Units, the density of water is 1.00 g/cm3 at the standard temperature. Therefore, the specific gravity (which is dimensionless) for a liquid has the same numerical value as its density in units of g/cm3. Since the density of a fluid varies with temperature, specific gravities must be determined and specified at particular temperatures.

Mass

The mass of a body is the measure of the amount of material present in that body. The weight of a body is the force exerted by that body when its mass is accelerated in a gravitational field.

Weight

The weight of a body is the force exerted by that body when its mass is accelerated in a gravitational field.
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ao. Describe the relationship between absolute pressure, gauge pressure, and vacuum.

When pressure is measured relative to a perfect vacuum, it is called absolute pressure (psia), and when measured relative to atmospheric pressure (14.7 pounds per square inch, or psi), it is called gauge pressure (psig). The latter pressure scale was developed because almost all pressure gauges register zero when open to the atmosphere. Therefore, pressure gauges measure the difference between the pressure of the fluid to which they are connected and that of the surrounding air.

If the pressure is below that of the atmosphere, it is designated as a vacuum. A perfect vacuum would correspond to absolute zero pressure. All values of absolute pressure are positive, because a negative value would indicate tension, which is considered impossible in any fluid. Gauge pressures are positive if they are above atmospheric pressure and negative if they are below atmospheric pressure.
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ap. Define the following and describe their relationship:

Energy

Potential Energy

Kinetic Energy

Work

Heat

Energy

Energy is defined as the capacity of a system to perform work or produce heat.

Potential Energy

Potential energy (PE) is defined as the energy of position. Using English system units, it is defined by the following equation:

PE = mgz/gc

where:

PE = potential energy (ft-lbf)

m = mass (lbm)

z = height above some reference level (ft)

g = acceleration due to gravity (ft/sec2)

gc = gravitational constant = 32.17 ft-lbm/lbf-sec2

In most practical engineering calculations, the acceleration due to gravity (g) is numerically equal to the gravitational constant (gc); thus, the potential energy (PE) in foot-pounds-force is numerically equal to the product of the mass (m) in pounds-mass times the height (z) in feet above some reference level.

Kinetic Energy

Kinetic energy (KE) is the energy of motion. Using English system units, it is defined by the following equation:

KE mv2/2gc

where:

KE = kinetic energy (ft-lbf)

m = mass (lbm)

v = velocity (ft/sec)

gc = gravitational constant = 32.17 ft-lbm/lbf-sec2
Work

Work is a form of energy, but it is energy in transit. Work is not a property of a system. Work is a process done by or on a system, but a system contains no work.

This distinction between the forms of energy that are properties of a system and the forms of energy that are transferred to and from a system is important to the understanding of energy transfer systems.

Work is defined for mechanical systems as the action of a force on an object through a distance. It equals the product of the force (F) times the displacement (d).

In dealing with work in relation to energy transfer systems, it is important to distinguish between work done by the system on its surroundings and work done on the system by its surroundings. Work is done by the system when it is used to turn a turbine and thereby generate electricity in a turbine-generator. Work is done on the system when a pump is used to move the working fluid from one location to another. A positive value for work indicates that work is done by the system on its surroundings; a negative value indicates that work is done on the system by its surroundings.

Heat

Heat, like work, is energy in transit. The transfer of energy as heat, however, occurs at the molecular level as a result of a temperature difference. The symbol (Q) is used to denote heat. In engineering applications, the unit of heat is the British thermal unit (Btu). Specifically, this is called the 60° Btu because it is measured by a one degree temperature change from 59.5°F to 60.5°F.

As with work, the amount of heat transferred depends upon the path and not simply on the initial and final conditions of the system. Also, as with work, it is important to distinguish between heat added to a system from its surroundings and heat removed from a system to its surroundings. A positive value for heat indicates that heat is added to the system by its surroundings. This is in contrast to work that is positive when energy is transferred from the system and negative when transferred to the system. The symbol (q) is sometimes used to indicate the heat added to or removed from a system per unit mass. It equals the total heat (Q) added or removed divided by the mass (m). 

References:
DOE-HDBK-1012/1-92 

aq. Describe the following types of thermodynamic systems:

Isolated system

Open system

Closed system

Isolated System

An isolated system is one that is not influenced in any way by the surroundings. This means that no energy in the form of heat or work may cross the boundary of the system. In addition, no mass may cross the boundary of the system.

Open System

An open system is one that may have a transfer of both mass and energy with its surroundings.
Closed System

A closed system has no transfer of mass with its surroundings, but may have a transfer of energy (either heat or work) with its surroundings.
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ar. Using the ideal gas law discuss the relationship between pressure, temperature, and volume.

The ideal gas constant is designated by (R), and the ideal gas equation is

Pv = RT

where:

P = pressure

v = volume

T = temperature, and the pressure and temperature are absolute values

The ideal gas constant (R) may be obtained by dividing the universal gas constant (Ro) by the molecular weight (MW) of the gas. The units of (R) must always be consistent with the units of pressure, temperature, and volume used in the gas equation. No real gases follow the ideal gas law or equation completely. At temperatures near a gas’s boiling point, increases in pressure will cause condensation to take place and cause drastic decreases in volume. At very high pressures, the intermolecular forces of a gas are significant. However, most gases are in approximate agreement at pressures and temperatures above their boiling point.

The ideal gas law is used by engineers working with gases because it is simple to use and approximates real gas behavior. Most physical conditions of gases used by man fit the above description. Perhaps the most common use of gas behavior studied by engineers is that of the compression process using ideal gas approximations. Such a compression process may occur at constant temperature (pV = constant), constant volume, or under adiabatic conditions (no heat transfer). Whatever the process, the amount of work that results from it depends upon the process.
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as. Describe the effects of pressure and temperature changes on confined fluids.

The predominant effect of an increase in pressure on a compressible fluid, such as a gas, is an increase in the density of the fluid. An increase in the pressure of an incompressible fluid will not have a significant effect on the density. For example, increasing the pressure of 100°F water from 15 psia to 15,000 psia will only increase the density by approximately 6 percent. Therefore, in engineering calculations, it is assumed that the density of incompressible fluids remains constant.

An increase in temperature will tend to decrease the density of any fluid. If the fluid is confined in a container of fixed volume, the effect of a temperature change will depend on whether the fluid is compressible.

If the fluid is a gas, it will respond to a temperature change in a manner predicted by the ideal gas laws. A 5 percent increase in absolute temperature will result in a 5 percent increase in the absolute pressure.

If the fluid is an incompressible liquid in a closed container, an increase in the temperature will have a tremendously greater and potentially catastrophic effect. As the fluid temperature increases, it tries to expand, but expansion is prevented by the walls of the container. Because the fluid is incompressible, this results in a tremendous increase in pressure for a relatively minor temperature change. The change in specific volume for a given change in temperature is not the same at various beginning temperatures. Resultant pressure changes will vary. A useful rule for water is that pressure in a water-solid system will increase about 100 psi for every 1°F increase in temperature.
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at. Describe how the density of a fluid varies with temperature.

An increase in temperature will tend to decrease the density of any fluid.  Conversely, a decrease in temperature will increase a fluid’s density.
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au. Describe the two types of heat exchanger construction.

The transfer of thermal energy between fluids is one of the most important and frequently used processes in engineering. The transfer of heat is usually accomplished by means of a device known as a heat exchanger. Common applications of heat exchangers in the nuclear field include boilers, fan coolers, cooling water heat exchangers, and condensers.

The basic design of a heat exchanger normally has two fluids of different temperatures separated by some conducting medium. The most common design has one fluid flowing through metal tubes and the other fluid flowing around the tubes. On either side of the tube, heat is transferred by convection. Heat is transferred through the tube wall by conduction.

Heat exchangers may be divided into several categories or classifications. In the most commonly used type of heat exchanger, two fluids of different temperature flow in spaces separated by a tube wall. They transfer heat by convection and by conduction through the wall. This type is referred to as an ordinary heat exchanger, as compared to the other two types classified as regenerators and cooling towers.

An ordinary heat exchanger is single-phase or two-phase. In a single-phase heat exchanger, both of the fluids (cooled and heated) remain in their initial gaseous or liquid states. In two-phase exchangers, either of the fluids may change its phase during the heat exchange process. The steam generator and main condenser of nuclear facilities are of the two-phase, ordinary heat exchanger classification. 

Single-phase heat exchangers are usually of the tube-and-shell type; that is, the exchanger consists of a set of tubes in a container called a shell (figure 2). At the ends of the heat exchanger, the tube-side fluid is separated from the shell-side fluid by a tube sheet. The design of two-phase exchangers is essentially the same as that of single-phase exchangers.

[image: image16.emf]
Figure 2. Typical tube and shell heat exchanger

Although ordinary heat exchangers may be extremely different in design and construction and may be of the single- or two-phase type, their modes of operation and effectiveness are largely determined by the direction of the fluid flow within the exchanger.

The most common arrangements for flow paths within a heat exchanger are counter-flow and parallel flow. A counter-flow heat exchanger is one in which the direction of the flow of one of the working fluids is opposite to the direction to the flow of the other fluid. In a parallel flow exchanger, both fluids in the heat exchanger flow in the same direction. Figure 3 represents the directions of fluid flow in the parallel and counter-flow exchangers. Under comparable conditions, more heat is transferred in a counter-flow arrangement than in a parallel flow heat exchanger.
[image: image17.emf]
Figure 3. Fluid flow direction
The temperature profiles of the two heat exchangers indicate two major disadvantages in the parallel-flow design. First, the large temperature difference at the ends (figure 4) causes large thermal stresses. The opposing expansion and contraction of the construction materials due to diverse fluid temperatures can lead to eventual material failure. Second, the temperature of the cold fluid exiting the heat exchanger never exceeds the lowest temperature of the hot fluid. This relationship is a distinct disadvantage if the design purpose is to raise the temperature of the cold fluid.

[image: image18.emf]
Figure 4. Heat exchanger temperature profiles

The design of a parallel flow heat exchanger is advantageous when two fluids are required to be brought to nearly the same temperature. The counter-flow heat exchanger has three significant advantages over the parallel flow design. First, the more uniform temperature difference between the two fluids minimizes the thermal stresses throughout the exchanger. Second, the outlet temperature of the cold fluid can approach the highest temperature of the hot fluid (the inlet temperature). Third, the more uniform temperature difference produces a more uniform rate of heat transfer throughout the heat exchanger.

Whether it is parallel or counter-flow, heat transfer within the heat exchanger involves both conduction and convection. One fluid (hot) convectively transfers heat to the tube wall where conduction takes place across the tube to the opposite wall. The heat is then convectively transferred to the second fluid. Because this process takes place over the entire length of the exchanger, the temperature of the fluids as they flow through the exchanger is not generally constant, but varies over the entire length, as indicated in figure 4. The rate of heat transfer varies along the length of the exchanger tubes because its value depends upon the temperature difference between the hot and the cold fluid at the point being viewed.
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av. Describe hot and cold fluid flow in parallel flow, counter flow, and cross flow heat exchangers.

Although ordinary heat exchangers may be extremely different in design and construction and may be of the single- or two-phase type, their modes of operation and effectiveness are largely determined by the direction of the fluid flow within the exchanger.

The most common arrangements for flow paths within a heat exchanger are counter flow and parallel flow. A counter flow heat exchanger is one in which the direction of the flow of one of the working fluids is opposite to the direction of the flow of the other fluid. In a parallel flow exchanger, both fluids in the heat exchanger flow in the same direction.

The temperature profiles of the two heat exchangers indicate two major disadvantages in the parallel flow design. First, the large temperature difference at the ends causes large thermal stresses. The opposing expansion and contraction of the construction materials due to diverse fluid temperatures can lead to eventual material failure. Second, the temperature of the cold fluid exiting the heat exchanger never exceeds the lowest temperature of the hot fluid, which is a distinct disadvantage if the design purpose is to raise the temperature of the cold fluid. However, the design of a parallel flow heat exchanger is advantageous when two fluids are required to be brought to nearly the same temperature.

The counter flow heat exchanger has three significant advantages over the parallel flow design. First, the more uniform temperature difference between the two fluids minimizes the thermal stresses throughout the exchanger. Second, the outlet temperature of the cold fluid can approach the highest temperature of the hot fluid (the inlet temperature). Third, the more uniform temperature difference produces a more uniform rate of heat transfer throughout the heat exchanger.

Whether the type of heat exchanger is parallel or counter flow, heat transfer within the heat exchanger involves conduction and convection. One fluid (hot) convectively transfers heat to the tube wall where conduction takes place across the tube to the opposite wall. The heat is then convectively transferred to the second fluid. Because this process takes place over the entire length of the exchanger, the temperature of the fluids as they flow through the exchanger is not generally constant, but varies over the entire length. The rate of heat transfer varies along the length of the exchanger tubes because its value depends upon the temperature difference between the hot and the cold fluid at the point being viewed.
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aw. Discuss the following heat exchanger applications:

Evaporator

Radiator

Condenser

Cooling tower

Evaporator

An evaporator is any of many devices in which liquid is changed to the vapor state by the addition of heat (e.g., distillers, stills, dryers, water purifiers, or refrigeration system elements where evaporation proceeds at low pressure and consequent low temperature). 

Radiator

A radiator is any of numerous devices, units, or surfaces that emit heat, mainly by radiation, to objects in the space in which they are installed. Because their heating is usually radiant, radiators are of necessity exposed to view. They often also heat by conduction to the adjacent thermally circulated air.

Radiators are usually classified as cast-iron (or steel) or nonferrous. They may be directly fired by wood, coal, charcoal, oil, or gas (such as stoves, ranges, and unit space heaters). The heating medium may be steam, derived from a steam boiler, or hot water, derived from a water heater, circulated through the heat-emitting units.

Condenser

A condenser is a device used for reducing a gas or vapor to a liquid. Condensers are used in power plants to condense exhaust steam from turbines, and in refrigeration plants to condense refrigerant vapors such as ammonia and Freons. The petroleum and chemical industries use condensers for hydrocarbons and other chemical vapors. In distillation, a condenser transforms vapor to liquid. All condensers work by removing heat from the gas or vapor. In some, the gas passes through a long tube of heat-conductive metal, such as copper (usually arranged in a coil or other compact shape), and heat escapes into the surrounding air. Large industrial condensers use water or some other liquid to remove the heat. The term condenser also refers to a device attached to carding machines in textile factories to collect fibers into roving for spinning machines. 
Cooling Tower

A cooling tower is a tower-like device in which atmospheric air circulates and cools warm water, generally by direct contact (evaporation).
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ax. Define the term buoyancy.

Buoyancy is defined as the tendency of a body to float or rise when submerged in a fluid. We all have had numerous opportunities of observing the buoyant effects of a liquid. When we go swimming, our bodies are held up almost entirely by the water. Wood, ice, and cork float on water. When we lift a rock from a stream bed, it suddenly seems heavier on emerging from the water. Boats rely on this buoyant force to stay afloat. The amount of this buoyant effect was first computed and stated by the Greek philosopher Archimedes. When a body is placed in a fluid, it is buoyed up by a force equal to the weight of the water that it displaces. 

If a body weighs more than the liquid it displaces, it sinks but will appear to lose an amount of weight equal to that of the displaced liquid, as in the example of the rock. If the body weighs less than that of the displaced liquid, the body will rise to the surface eventually floating at such a depth that will displace a volume of liquid whose weight will just equal its own weight. A floating body displaces its own weight of the fluid in which it floats. 
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ay. Describe the relationship between the pressure in a fluid column and the density and depth of the fluid.

Anyone who dives under the surface of the water notices that the pressure on his eardrums at a depth of even a few feet is noticeably greater than atmospheric pressure. Careful measurements show that the pressure of a liquid is directly proportional to the depth, and for a given depth, the liquid exerts the same pressure in all directions.

As shown in figure 5, the pressure at different levels in the tank varies and this causes the fluid to leave the tank at varying velocities. Pressure was defined to be force per unit area. In the case of this tank, the force is due to the weight of the water above the point where the pressure is being determined.

[image: image19.emf]
Figure 5. Pressure versus depth
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m = mass in lbm
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The volume is equal to the cross-sectional area times the height (h) of liquid. Substituting this into the above equation yields
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This equation tells us that the pressure exerted by a column of water is directly proportional to the height of the column and the density of the water and is independent of the cross-sectional area of the column. The pressure 30 feet below the surface of a 1-inch diameter standpipe is the same as the pressure 30 feet below the surface of a large lake.
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az. Define the property of viscosity.

Viscosity is a fluid property that measures the resistance of the fluid to deforming due to a shear force. Viscosity is the internal friction of a fluid which makes it resist flowing past a solid surface or other layers of the fluid. Viscosity can also be considered to be a measure of the resistance of a fluid to flowing. Thick oil has a high viscosity; water has a low viscosity. The unit of measurement for absolute viscosity is as follows:

μ = absolute viscosity of fluid (lbf-sec/ft2)

The viscosity of a fluid is usually significantly dependent on the temperature of the fluid and relatively independent of the pressure. For most fluids, as the temperature of the fluid increases, the viscosity of the fluid decreases. An example of this can be seen in the lubricating oil of engines. When the engine and its lubricating oil are cold, the oil is very viscous, or thick. Once the engine is started and the lubricating oil has increased in temperature, the viscosity of the oil decreases significantly and the oil seems much thinner.
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ba. Define the terms head, head loss, and frictional loss, with respect to their use in fluid flow.

Head

Since the units for all the different forms of energy are measured in units of distance, these terms are sometimes referred to as heads (pressure head, velocity head, and elevation head). The term head is used by engineers in reference to pressure. It is a reference to the height, typically in feet, of a column of water that a given pressure will support. Each of the energies possessed by a fluid can be expressed in terms of head. The elevation head represents the potential energy of a fluid due to its elevation above a reference level. The velocity head represents the kinetic energy of the fluid. It is the height in feet that a flowing fluid would rise in a column if all of its kinetic energy were converted to potential energy. The pressure head represents the flow energy of a column of fluid whose weight is equivalent to the pressure of the fluid.

The sum of the elevation head, velocity head, and pressure head of a fluid is called the total head. Thus, Bernoulli’s equation states that the total head of the fluid is constant.

Head Loss and Frictional Loss

Head loss is a measure of the reduction in the total head (sum of elevation head, velocity head, and pressure head) of the fluid as it moves through a fluid system. Head loss is unavoidable in real fluids. It is present because of: the friction between the fluid and the walls of the pipe; the friction between adjacent fluid particles as they move relative to one another; and the turbulence caused whenever the flow is redirected or affected in any way by such components as piping entrances and exits, pumps, valves, flow reducers, and fittings.

Frictional loss is that part of the total head loss that occurs as the fluid flows through straight pipes. The head loss for fluid flow is directly proportional to the length of pipe, the square of the fluid velocity, and a term accounting for fluid friction called the friction factor. The head loss is inversely proportional to the diameter of the pipe.
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bb. Define the terms water and steam hammer and describe their physical effects on piping systems.

Water Hammer 

Water hammer is a liquid shock wave resulting from the sudden starting or stopping of flow. It is affected by the initial system pressure, the density of the fluid, the speed of sound in the fluid, the elasticity of the fluid and pipe, the change in velocity of the fluid, the diameter and thickness of the pipe, and the valve operating time.

During the closing of a valve, kinetic energy of the moving fluid is converted into potential energy. The elasticity of the fluid and pipe wall produces a wave of positive pressure back toward the fluid’s source. When this wave reaches the source, the mass of fluid will be at rest, but under tremendous pressure. The compressed liquid and stretched pipe walls will now start to release the liquid in the pipe back to the source and return to the static pressure of the source.

This release of energy will form another pressure wave back to the valve. When this shockwave reaches the valve, due to the momentum of the fluid, the pipe wall will begin to contract. This contraction is transmitted back to the source, which places the pressure in the piping below that of the static pressure of the source. These pressure waves will travel back and forth several times until the fluid friction dampens the alternating pressure waves to the static pressure of the source.

Normally, the entire hammer process takes place in under one second. The initial shock of suddenly stopped flow can induce transient pressure changes that exceed the static pressure. If the valve is closed slowly, the loss of kinetic energy is gradual. If it is closed quickly, the loss of kinetic energy is very rapid. A shock wave results because of this rapid loss of kinetic energy. The shock wave caused by water hammer can be of sufficient magnitude to cause physical damage to piping, equipment, and personnel. Water hammer in pipes has been known to pull pipe supports from their mounts, rupture piping, and cause pipe whip.
Steam Hammer

Steam hammer is similar to water hammer except it occurs in a steam system. Steam hammer is a gaseous shock wave resulting from the sudden starting or stopping of flow. Steam hammer is not as severe as water hammer for three reasons:

1. The compressibility of the steam dampens the shock wave.

2. The speed of sound in steam is approximately one third the speed of sound in water.

3. The density of steam is approximately 1,600 times less than that of water.

The items of concern that deal with steam piping are thermal shock and water slugs (i.e., condensation in the steam system) as a result of improper warm up.
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9. Waste management personnel shall demonstrate a working level knowledge of problem analysis principles and techniques necessary to determine potential causes of the problems and identify corrective actions(s) as identified in DOE O 225.1A.

bc. Describe and explain the application of problem analysis techniques including the following:

Root cause analysis

Causal factor analysis

Change analysis

Barrier analysis

Root Cause Analysis

Root cause analysis is a term used to denote a class of problem solving methods aimed at identifying the root causes of problems or events. The practice of root cause analysis is predicated on the belief that problems are best solved by attempting to correct or eliminate root causes. Any root cause analysis method may be used that includes the following steps:

4. Identify the problem.

5. Determine the significance of the problem.

6. Identify the causes (conditions or actions) immediately preceding and surrounding the problem.

7. Identify the reasons why the causes in the preceding step existed, working back to the root cause (the fundamental reason which, if corrected, will prevent recurrence of these and similar occurrences throughout the facility). 

Causal Factor Analysis

Events and causal factor analysis identifies the time sequence of a series of tasks and/or actions and the surrounding conditions leading to an occurrence. The results are displayed in an events and causal factor chart that gives a picture of the relationships of the events and causal factors. This process is used for multi-faceted problems.
Change Analysis

Change analysis is used when the problem is obscure. It is a systematic process that is generally used for a single occurrence and focuses on elements that have changed.

Barrier Analysis

Barrier analysis is a systematic process that can be used to identify physical, administrative, and procedural barriers or controls that should have prevented the occurrence.
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bd. Describe and explain the application of the following root cause analysis processes in the performance of occurrence investigations: 

Events and causal factors charting

Root cause coding

Recommendation generation

Events and Causal Factors Charting

Events and causal factor analysis is used for multi-faceted problems or for long, complex causal factor chains. The resulting chart is a cause and effects diagram that describes the time sequence of a series of tasks and/or actions and the surrounding conditions leading to an event. The event line is a time sequence of actions or happenings while the conditions are anything that shapes the outcome ranging from physical conditions (such as an open valve or noise) to attitude or safety culture. The events and conditions as given on the chart describe a causal factor chain. The direct, root, and contributing cause relationships in the causal factor chain are shown in figure 6.
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Figure 6. Causal factor relationships
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Root Cause Coding

All causes must be identified as required in DOE M 231.1-2, Occurrence Reporting and Processing of Operations Information, section 11, “Occurrence Reporting Model,” and included in the occurrence report. The cause codes to be used for reporting are provided in the causal analysis tree, which is also in section 11 of DOE M 231.1-2. Guidance on selecting the appropriate cause code is provided in DOE G 231.1-2, Occurrence Reporting Causal Analysis Guide. The cause description field should include a brief discussion to clearly link the event to the cause code(s). 

For those occurrences that require a formal root cause analysis, any of the site-approved root cause analysis methodologies are permitted. The methodology used must be included in the cause description field of the occurrence report.
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Recommendation Generation

Following identification of the root causes for a particular causal factor, achievable recommendations for preventing its recurrence are generated. The root cause analyst is often not responsible for the implementation of recommendations generated by the analysis. However, if the recommendations are not implemented, the effort expended in performing the analysis is wasted. In addition, the events that triggered the analysis should be expected to recur. Organizations need to ensure that recommendations are tracked to completion.
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be. Compare and contrast Type A and Type B accident investigations and discuss an example of the application of each. 

DOE O 225.1A provides an accident investigation categorization algorithm as attachment 2. This algorithm provides the criteria for categorizing an accident investigation as either a type A or a type B investigation. Table 5 is a representation of the algorithm that breaks the criteria into four different categories of effects: human, environmental, property, and other.
Table 5. Accident investigation types TC  "Table 5. Accident investigation types" \f t \l 1 
	Type A Investigation
	Type B Investigation

	Human Effects

	Any fatal or likely to be fatal injury, or chemical or biological exposure to an employee or a member of the public
	Any one or series of injuries, chemical exposures, or biological exposures that results in hospitalization of one or more employees or members of the public for five continuous days or longer

	Any one accident that requires the hospitalization for treatment of three or more individuals
	Any one accident resulting in five or more lost-workday cases

	
	A series of accidents involving five or more lost-workday cases occurring within a one-year time period that involve identical or similar facilities, systems, equipment, materials, or procedures (This criterion is intended to cover injuries, illnesses, and exposures that reveal a pattern and cause for concern.)

	A single radiation exposure to an individual resulting in

a. a total effective dose equivalent of 25 rem or more

b. a dose equivalent to the lens of the eye of 75 rem or more

c. a shallow dose equivalent to an extremity of skin of 250 rem or more
d. the sum of the deep dose equivalent for external exposure and the committed dose equivalent to any organ or tissue other than the lens of the eye of 250 rem or more
e. a dose equivalent to the embryo or fetus of a declared pregnant worker of 2.5 rem or more
	A single radiation exposure to an individual resulting in

a. a total effective dose equivalent of at least 10 rem but <25 rem

b. a dose equivalent to the lens of the eye of at least 30 rem but <75 rem

c. a shallow dose equivalent to an extremity of skin of at least 100 but <250 rem

d. the sum of the deep dose equivalent for external exposure and the committed dose equivalent to any organ or tissue other than the lens of the eye of at least 100 rem but <250 rem

e. a dose equivalent to the embryo or fetus of a declared pregnant worker of at least 1.0 rem but <2.5 rem

	Environmental Effects

	Release of a hazardous substance, material, waste, or radionuclide from a DOE facility (on-site or off-site) in an amount greater than five times the reportable quantities specified in 40 CFR 302 that results in serious environmental damage
	Release of a hazardous substance, material, waste, or radionuclide from a DOE facility (on-site or off-site) in an amount greater than or equal to two times but less than five times the reportable quantities specified in 40 CFR 302 that results in serious environmental damage

	Property Effects

	Estimated loss of, or damage to, DOE or other property, including aircraft damage, greater than or equal to $2.5 million or requiring estimated costs greater than or equal to $2.5 million for cleaning, decontaminating, renovating, replacing, or rehabilitating structures, equipment, or property
	Estimated loss of, or damage to, DOE or other property of less than $2.5 million but more than $1 million, including aircraft damage, and costs of cleaning, decontaminating, renovating, replacing, or rehabilitating structures, equipment, or property

	Any apparent loss, explosion, or theft involving radioactive or hazardous material under the control of DOE, contractors, or subcontractors in such quantities and under such circumstances to constitute a hazard to human health and safety or private property
	The operation of a nuclear facility beyond its authorized limits resulting in the consequences identified in paragraphs 2, 3, or 4 of attachment 2 to DOE O 225.1A

	Any unplanned nuclear criticality
	

	Other Effects

	Any accident or series of accidents for which a Type A investigation is deemed appropriate by the Secretary or the Assistant Secretary of Environment, Safety, and Health
	Any accident or series of accidents for which a Type B investigation is deemed appropriate by the Secretary or the Assistant Secretary of Environment, Safety, and Health, the associate deputy secretary for field management, the cognizant Secretarial Officer, or the head of the field element, including departmental cross-cutting issues and issues warranting the attention of local news or interest groups


Source: DOE G 225.1A-1

bf. Explain the necessity for and differences between the immediate, short-term, and long-term actions taken as the result of a problem identification or occurrence.

Immediate actions are usually those required to fix or mediate the problem and prevent re-occurrence. The time frame for completion of short-term and long-term corrective actions depends on many factors, including priority (urgency), available budget and personnel, and technology.
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bg. Explain and apply problem analysis techniques to the identification of potential problems and/or the prevention of problems. Include data gathering techniques and the use of trending/history in your explanation. 

Kepner-Tregoe is a problem analysis technique that is used when a comprehensive analysis is needed for all phases of an occurrence investigation process. Its strength lies in providing an efficient, systematic framework for gathering, organizing, and evaluating information, and consists of four basic steps:

8. Situation appraisal to identify concerns, set priorities, and plan the next steps.
9. Problem analysis to precisely describe the problem, identify and evaluate the causes, and confirm the true cause. (This step is similar to change analysis.)

10. Decision analysis to clarify purpose, evaluate alternatives, assess the risks of each option, and make a final decision.
11. Potential problem analysis to identify safety degradation that might be introduced by the corrective action, identify the likely causes of those problems, take preventive action, and plan contingent action. (This final step provides assurance that the safety of no other system is degraded by changes introduced by proposed corrective actions.)

These four steps cover all phases of the occurrence investigation process and thus, Kepner-Tregoe can be used for more than causal factor analysis. Separate worksheets (provided by Kepner-Tregoe) provide a specific focus on each of the four basic steps and consist of step by step procedures to aid in the analyses. This systems approach prevents overlooking any aspect of the concern. As formal Kepner-Tregoe training is needed for those using this method, a further description is not included in this document.
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bh. Participate in a contractor problem analysis and critique the results.

Note: This element is performance based. The Qualifying Official will evaluate its completion.

10. Waste management personnel shall demonstrate a familiarity level of knowledge of the training and qualification requirements for defense nuclear facility personnel described in DOE Order 5480.20A.

bi. Discuss the purpose and scope of DOE Order 5480.20A.

Purpose

The purpose of DOE Order 5480.20A is to establish selection, qualification, and training requirements for management and operating (M&O) contractor personnel involved in the operation, maintenance, and technical support of DOE-owned Category A and B reactors and non-reactor nuclear facilities.

Scope

The provisions of this Order apply to all departmental elements that are responsible for operable DOE-owned Category A and B reactors and nonreactor nuclear facilities. The Director, Naval Nuclear Propulsion Program, is exempt from this Order.

bj. Describe the five elements of a systematic approach to training.

The five elements of a systematic approach to training are analyze, design, develop, implement, and evaluate. The steps associated with each element follow.
Analyze

· Analyze the system (department, job, etc.) to gain a complete understanding of it. 

· Compile a task inventory of all tasks associated with each job (if needed). 

· Select tasks that require training (needs analysis). 

· Build performance measures for the tasks that require training. 

· Choose an instructional setting for the tasks to be trained (e.g., classroom, on-the-job, self-study). 

· Estimate what the cost will be to provide training for the tasks. 

Design 

· Develop the learning objectives for each task to include both terminal and enabling objectives. 

· Identify and list the learning steps required to perform the task. 

· Develop the performance tests to show mastery of the tasks to be trained (e.g., written, hands on). 

· List the entry behaviors that the learner must demonstrate prior to training. 

· Sequence and structure the learning objectives (e.g., easy tasks first). 

Develop 

· List activities that will help the students learn the task. 

· Select the delivery method such as tapes, handouts, etc. 

· Review existing material so that you do not reinvent the wheel. 

· Develop the instructional courseware. 

· Synthesize the courseware into a viable training program. 

· Validate the instruction to ensure it accomplishes all goals and objectives. 

Implement 

· Create a management plan for conducting the training. 

· Conduct the training. 

Evaluate 

· Review and evaluate each phase (analyze, design, develop, implement) to ensure it is accomplishing what it is supposed to. 

· Perform external evaluations (e.g., observe that the tasks for which training was provided can actually be performed by the learner on the job). 

· Revise the training system to make it better.
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bk. Discuss the relationship between training, risk, and safe facility operations.

Because the operation of DOE reactor and non-reactor nuclear facilities involves certain risks to employees, the public, and the environment, well-trained and qualified operating organization personnel are of extreme importance. A vital element in ensuring a well-trained and qualified work force is the implementation of a systematic approach to training. 
Training to support qualification and certification programs shall be based on a systematic approach to training. A graded approach shall be used to establish the systematic approach to training for operations personnel, maintenance personnel, technicians, and the technical staff. For example, the methods used to develop training programs and materials for personnel at category 3 (low) hazard nuclear facilities do not need to be as detailed or formally developed and implemented as some of the training programs and materials for the category 1 and 2 (higher-hazard) nuclear facilities because the nuclear safety-related risk to the work force, the environment, and the public is significantly less.

The training and qualification program for nuclear facilities should be developed on the basis of the hazards involved and risk associated with the operation of the facility or activity. Accordingly, the level of detail and the content of the Training Implementation Matrix and the content of the training programs should reflect the training and qualification needs of these facilities to ensure personnel are qualified to carry out their assigned responsibilities (i.e., a graded approach should be applied).
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bl. Discuss key elements of an effective on-the-job training program.

The key elements of an effective on-the-job training program are as follows:

· Understand the importance and key elements of a successful injury and illness prevention program in the workplace.

· Identify a full range of potential hazards on the job and uncover root causes of injury and illness.

· Evaluate control measures for common hazards.

· Explain the legal requirements for maintaining a safe and healthful workplace and support employers’ compliance efforts.

· Participate actively in injury and illness prevention efforts and problem-solving in the workplace.

· Serve as a health and safety resource for others, including co-workers, joint labor-management committees, unions, and employers.

· Contribute to the reduction of workers’ compensation costs through preventive actions and early return to work efforts.
DOE-HDBK-1206-98, Guide to Good Practices for On-the-Job Training (April 1998), states that instructors should use the “Three Ts” of effective training as they conduct on-the-job training. The first “T” is “tell them what you are going to tell them,” the second is “tell them,” and the third is “tell them what you told them.” Use of the “Three Ts” helps to ensure effective on-the-job training.

bm. Identify the types of training records required to be retained as permanent records.

Contractors shall develop and implement administrative procedures that specify requirements for the maintenance of training, qualification, and certification records for operating organization personnel. The guidance in the Nuclear Information and Records Management Association Guidelines for Management of Nuclear Related Training Records, TG-17, should be used to help standardize identification, handling, and storage of training records. 

Qualification and certification of personnel shall be documented in an easily auditable format. Individual record documentation shall include the following at a minimum:

· Education, experience, and employment history, and most recent health evaluation summary (e.g., similar to NRC Form 396)

· Training programs completed and qualification/certification achieved

· Latest completed checklists, graded written examinations (with answers corrected as necessary or with examination keys), simulator examinations (where applicable), and operational evaluations used for certification (this requires controlling access to training records to maintain examination security) (The record should include an evaluation of knowledge and performance during operational evaluations.)

· Lists of questions asked and the examiner’s overall evaluation of the responses on oral examinations

· Correspondence relating to exceptions to training requirements and extensions of qualification/certification

· Records of qualification for one-time-only special tests or operations 

· Attendance records for required training courses or sessions

A historical record that documents initial qualification or certification and applicable information from the above list that verifies the most recent qualification or certification shall be retained in individual records.
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11. Waste management personnel shall demonstrate a familiarity level of knowledge of Conduct of Maintenance (DOE O 433.1) principles and DOE requirements to ensure maintenance is performed in a safe and efficient manner.

bn. Explain DOE’s role in the oversight of contractor maintenance operations.

The responsibilities of all DOE elements are delineated in section 9 of DOE M 411.1-1B, Safety Management Functions, Responsibilities, and Authorities Manual. These responsibilities include ensuring that
· sufficient resources are budgeted in a timely manner to accomplish the maintenance program’s objective of providing DOE with the highest confidence in the reliable performance of mission-critical safety structures, systems, and components (SSCs) through proactive maintenance practices; 
· a cost-effective and efficient maintenance program is developed and implemented for all DOE nuclear facilities consistent with DOE’s mission, safety and health, reliability, quality, and environmental protection objectives; 
· the responsibility, authority, and accountability for maintenance are clearly defined, appropriately assigned, and executed; 
· DOE operational awareness review and analysis capability exists for evaluation of maintenance program performance and effectiveness; 
· where maintenance requirements or accepted maintenance standards cannot be met, such instances are appropriately documented and acknowledged by DOE field elements, including the granting of exemptions by DOE, as appropriate, when requested; 

· the requirements and standards for maintenance of nuclear facilities are incorporated into contracts and subcontracts, including support services contracts, as appropriate.

The criteria for acceptability of the maintenance program are as follows:
· The provisions are sufficient to provide reasonable assurance that the facility SSCs are capable of fulfilling their intended function as identified in the safety analysis report (SAR).
· The maintenance program includes the safety SSCs identified in the SAR (in the absence of an approved SAR, the maintenance program shall include the safety SSCs identified in the Basis for Interim Operation [BIO]) and management systems consistent with the requirements of 10 CFR 830.122.
bo. Explain the intent of DOE O 433.1, Maintenance Management Program for DOE Nuclear Facilities.

The intent of DOE O 433.1 is to define the program for the management of cost-effective maintenance of DOE nuclear facilities. Guidance for compliance with this Order is contained in DOE G 433.1-1, Nuclear Facility Maintenance Management Program Guide for Use with DOE O 433.1, which references Federal regulations, DOE directives, and industry best practices using a graded approach to clarify requirements and guidance for maintaining DOE-owned government property.

bp. Define each of the following maintenance related terms and explain their relationship to each other:

Corrective

Preventive

Periodic

Planned

Reliability Centered

Corrective

Corrective maintenance is the repair of failed or malfunctioning equipment, systems, or facilities to restore the intended function or design condition. This maintenance does not result in a significant extension of the expected useful life.

Preventive

Preventive maintenance includes all those planned, systematic, periodic, and seasonal maintenance actions taken to prevent SSC or facility failures, to maintain designed-in operating conditions, and to extend operating life. The preventive maintenance process takes into account the inevitability of failures in any simple or complex piece of equipment, although the consequences of failures can be controlled by careful design and effective maintenance. The reason for the failure incident can be apparent if basic differences between expected behaviors and the actual behaviors of SSCs are considered. These differences can be translated into possible failure modes. Preventive maintenance identifies any differences between the actual and expected behavior of SSCs. Generally, regulatory and code requirements, DOE TSR for surveillances, in-service inspection and testing, vendor recommendations, and other forms of maintenance action and frequency selection based on engineering judgment or analytical methods are the pursuit of proactive planned maintenance.
Periodic

Periodic maintenance includes preventive, predictive, or seasonal maintenance activities performed on a routine basis (typically based on operating hours or calendar time) that may include any combination of external inspections, alignments or calibrations, internal inspections, overhauls, and SSC replacements.

Planned

Planned maintenance includes preventive or seasonal maintenance activities performed before SSC failure that may be initiated by predictive or periodic maintenance results, through vendor recommendations, or by experience/lessons learned. These include actions such as scheduled cold weather protection, valve repacking, replacement of bearings as indicated from vibration analysis, major or minor overhauls based on experience factors or vendor recommendations, and replacement of known life-span components. For example, repacking a valve because of packing leakage would be corrective maintenance, but scheduled repacking before leakage would be planned maintenance.

Reliability Centered

Reliability centered maintenance is a proactive, systematic, decision logic tree approach to (1) identify or revise preventive maintenance tasks or plans to preserve or promptly restore operability, reliability, and availability of facility SSCs, or (2) to prevent failures and reduce risk through types of maintenance action and frequency selection to ensure high performance. Reliability centered maintenance is the performance of scheduled maintenance for complex equipment, quantified by the relationship of preventive maintenance to reliability and the benefits of reliability to safety and cost reduction through the optimization of maintenance task/frequency intervals. The concept relies on empirical maintenance task/frequency intervals to make determinations about real applicable data suggesting an effective interval for task accomplishment. The approach taken to establish a logical path for each functional failure is that each functional failure, failure effect, and failure cause be processed through the logic so that a judgment can be made as to the necessity of the task, and includes reporting preventive maintenance activities, plans, and schedules; optimizing/calculating the preventive maintenance interval by balancing availability, reliability, and cost; ranking preventive maintenance tasks; accessing preventive maintenance information from piping and instrumentation drawings; accessing preventive maintenance and other maintenance data; listing recurring failure modes/parts, including failure to start and failure to run; calculating and monitoring SSC availability; accessing preventive maintenance procedures; and keeping track of preventive maintenance costs.
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bq. Explain the purpose and content of a Master Equipment List.

A detailed master list of safety and non-safety equipment, components, and structures to be included in the maintenance program should be developed. Special tools and equipment should be included in this master list. It can be used effectively in establishing the maintenance history program.
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br. Describe the procedure development, verification, and validation process.

Procedure Development

Procedures should be written for and used in all work that could result in a significant process transient, a condition of degraded facility reliability, or a personnel or equipment hazard. Work complexity is also an indicator of the need for a procedure. Procedures should be written for each preventive maintenance action or written generically for similar preventive maintenance actions (including applicable equipment lists). Because procedures are used repeatedly, they should include information such as personnel and skill levels required; time needed to accomplish the action; special tools and materials needed; facility or system conditions needed; and clearance, radiological work permit (RWP), and other safety requirements and precautions needed to perform the preventive maintenance. Workers should be involved in procedure development and verification whenever possible.

Information provided in procedures should be clear and concise, minimizing the need for interpretation and the possibility of misinterpretation. Experienced craft personnel and engineers can be trained to write maintenance procedures, or procedure writers can be used, with craft personnel or engineers providing technical input. 

Maintenance procedures must be written with the users (crafts workers) in mind and should include the following:

· Procedure identification and status (titling or numbering, location, and page and revision identification)

· Procedure purpose and scope

· Consistent organization, presentation, and designation of instruction steps, caution and note style, and page style

· Clearly understood text, using correct grammar and punctuation and the appropriate level of detail; concise instruction steps organized in a logical sequence; specific nomenclature; quantitative and compatible values; referencing and branching methods; coordination of multiple actions; warning and caution location; effective formatting; and clear table, graph, and data sheet layout

· Consistent presentation of illustrations (e.g., preparation, compatibility, views, level of detail, and legibility when reproduced)

· Clear indication of steps that could initiate an equipment trip or transient or the initiation or interruption of any process action

· Clear indication of hold points, independent verification requirements, or data to be recorded

· Systematic nuclear facility and system prerequisites, precautions and limitations, required special tools and materials, and required personnel

· Clear indication of acceptance criteria, follow-on steps, and restoration instructions

· Steps that inform operations personnel of expected alarms or equipment operations

· Guidance to craft personnel to notify the operations organization of maintenance that cannot be completed as originally planned, or that will be delayed and extended past the anticipated due date and/or across shift changes

· Development and preparation using a personal computer, desktop-publishing, and computer-aided writing programs, which aid in providing easy-to-read text and clear illustrations

Verification

Verification is the review of a new or revised procedure to determine whether it is technically accurate and properly arranged. This review should ensure that the procedure incorporates human factors principles and appropriate administrative policies. The technical accuracy review should also include a review of the procedure against the design requirements for the system or component it concerns. This may be accomplished by comparing the vendor manual and design specifications to the procedures.

Verification should be conducted by one or more reviewers from the facility producing the procedure who were not involved in writing the procedure. Reviewers from other disciplines, such as health physics, engineering, and operations, should also be considered for involvement in the process.

Validation Process

Validation is the review of a procedure to determine its usability and correctness. This review evaluates whether the procedure provides sufficient and understandable guidance and direction to the craft personnel, and that it is compatible with the equipment or system being maintained. Validation may be conducted in a shop, in a training environment, or on a mockup or simulator.
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bs. Explain the purpose of maintaining good facility condition and housekeeping.

Management should conduct periodic inspections of safety equipment and facilities to ensure excellent facility condition and housekeeping 10 CFR 830.122(h). The condition of a facility depends on many factors, including design, fabrication, modifications, ongoing maintenance, facility work control programs, and day-to-day operation. After initial facility construction, ongoing maintenance and the control of modifications are prime contributors to keeping systems and equipment in optimum condition to support safe and reliable operation.

The involvement of facility managers and supervisors in periodic walkdowns and inspections clearly displays management standards to all personnel and can significantly improve the condition of the facility. Establishing a program for the identification and dispositioning of condition deficiencies and housekeeping discrepancies is an important step in maintaining facilities and equipment in a condition of maximum safety, reliability, and availability.

The appearance and proper functioning of facility systems and equipment are key indicators of a well-maintained and well-operated facility. Good facility condition, cleanliness, and housekeeping can be established and maintained by knowledgeable individuals who are alert to on-site deficiencies and who take prompt corrective action. Additionally, there should be a periodic, focused inspection effort, by thoroughly trained personnel, to assist in effective identification and correction of facility deficiencies.

The maintenance of systems and equipment within design conditions produces such benefits as minimizing fluid leakage, minimizing control room alarms caused by malfunctioning equipment, and maintaining environmental integrity of equipment. Providing easier access for operations and maintenance activities by reducing the sources and spread of radioactive contamination constitutes another benefit of good facility condition and housekeeping.
If properly used, a facility condition and housekeeping inspection program is an effective means for identifying and correcting deficiencies.
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bt. Conduct a facility observation walk through and identify deficiencies often found with respect to Material, Housekeeping, Industrial Safety, and Radiological areas.

Note: This element is performance based. The Qualifying Official will evaluate its completion. Guidance on conducting a walkthrough is available in U.S. Department of Energy, Oak Ridge Office, Office of Environmental Management (EM), EM-3.3, Integrated Assessment Program, section 5.2, September 2006.
bu. Describe configuration control and its relationship to the maintenance work control process and the maintenance history file.

Management should ensure that plant configuration, including the manner in which the facility is maintained, conforms to the established design basis requirements. Many routine activities, if carried out improperly, can have an adverse impact on facility configuration and cause eventual equipment damage or increase the probability or consequences of a significant event. Effective control of facility configuration requires rigorous attention to detail as well as the understanding and commitment of every member of the maintenance organization to observe and report/record material condition and status.

The maintenance policy regarding the control of plant configuration should be clearly defined and communicated to all levels of the organization. The policy should address the scope of configuration management controls, the responsibilities of the maintenance organization, and the principal interfaces between the facility and maintenance organization that directly control material condition assessments and facility design basis requirements. In addition, the policy should identify each maintenance line manager’s responsibility for implementing the necessary controls to ensure effective implementation of the configuration management policy.

Each facility or group of facilities should have an administrative procedure describing the work control system. Administrative requirements may be contained in separate documents covering individual areas or in one overall procedure that describes the administrative control of maintenance activities. The work control procedure helps all personnel understand the requirements and controls required for performing work. The basic intent of the work control system is to identify all facility deficiencies and work needed, avoid redundant identification of deficiencies, and guide the safe accomplishment of work and subsequent post-maintenance activities. If the work control system does not include modifications, in-service tests, surveillance, and preventive maintenance actions, the systems controlling these activities should interface with the work control system.

A maintenance history and trending program should be maintained to document data, provide historical information for maintenance planning, and support maintenance and performance trending of facility systems and components. The documentation of complete, detailed, and usable history will be increasingly important as plant life extension becomes an issue. Trending should be directed toward identifying improvements for the maintenance program and needed equipment modifications.

The maintenance history program should document SSC maintenance and performance data as a basis for improving facility reliability. This history should assist in ensuring that root causes of failures are determined, corrected, and used in future work planning. This may be accomplished by a thorough review and analysis of maintenance performed, diagnostic monitoring data, and industry experience reports.

Maintenance history files should include component identification numbers and descriptions; complete maintenance records for all components/facilities in the system; diagnostic monitoring data; and relevant correspondence, including correspondence with vendors. To be an effective method for maintenance history control, the files should be computerized, with individual groups responsible for collecting data and populating the system. Provisions should be made for engineering review and analysis of both the history files and the overall program.

One objective of a good equipment maintenance history program is the ability to readily retrieve equipment maintenance, performance, and reference information to improve facility reliability. The work control system may be useful as a maintenance history data collection tool. The maintenance history program should provide a system to document component identification and description, vendor reference information and correspondence, diagnostic monitoring data, corrective and preventive maintenance or modification information, and spare parts information. This system may be maintained centrally or locally by the group responsible for collecting the data. In either case, easy access should be provided to all groups needing the information. The historical data, combined with operating experience at similar facilities, operating logs and records, and facility performance monitoring data, can be effective in analyzing trends and failures in equipment performance and making adjustments to the maintenance program. The maintenance history program should clearly define systems and equipment to be included, data to be collected, methods for recording data, and uses for the data.
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bv. Explain facility management’s role in facility maintenance.

Facility management’s role in facility maintenance is to implement planned and routine maintenance programs which will extend the useful life of all buildings and prevent premature capital outlay for replacement. 
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bw. Describe the purpose and scope of the Maintenance Implementation Plan.

DOE contractors should develop a maintenance implementation plan (MIP) for each nuclear facility under their cognizance. Where one contractor has more than one facility on a site, the contractor may develop a consolidated plan that can accommodate the facility differences without losing effectiveness. DOE contractors may include facility-related nonsafety equipment within the MIP.
The MIP should establish maintenance priorities based on mission needs, and the priorities should be tracked directly to maintenance budget requests. This provides a forum on maintenance priorities between DOE and the contractor operating a nuclear facility. The maintenance priorities should be derived from or based on the SAR/BIO/TSR to preserve the facility’s safety envelope so that the SSCs covered by the MIP are maintained in a condition suitable for their intended use.

The MIP should describe in detail the integration of the MIP with the quality assurance program (QAP) and the safety management system (see 10 CFR 830.122a; DOE G 450.4‑1B; ISMS principles 1 and 2; and ISMS function l).

The MIP should establish a configuration management process to ensure the integrity of the identified nuclear facility SSCs using a graded approach (see DOE-STD-1073-93 and 10 CFR 830.122(d) and (e)).

The MIP should establish how an accurately documented, computerized maintenance history engineering database will be maintained locally, and how certain data fields will be incorporated into the DOE corporate Facility Information Management System. The MIP will facilitate DOE maintenance planning, performance evaluation, and prioritizing in a way that balances safety requirements, the maintenance backlog, and facility availability so that resources can be effectively allocated to address safety, programmatic, and operational considerations.

The MIP should establish how performance requirements for those infrastructure elements identified as part of the nuclear safety basis will be enforced.
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bx. Identify the types of data and records required to be retained as permanent records.

A maintenance history file should be kept for all measuring and test equipment (M&TE). This file should include the following, as appropriate:

· Manufacturers’ data, including model serial numbers

· Facility-unique identification number

· Calibration interval and specifications

· History of calibrations, repairs, restrictions on use, and other appropriate data

· Calibration nonconformance evaluations

· Usage record

· Nonscheduled actions

Records for lost, destroyed, unavailable, or removed-from-use M&TE should also be maintained in the history file.
Manufacturers’ information manuals and supplemental bulletins should be filed in accordance with document control procedures.

A maintenance history and trending program should be maintained to document data, provide historical information for maintenance planning, and support maintenance and performance trending of facility systems and components. The documentation of complete, detailed, and usable history will be increasingly important as plant life extension becomes an issue. Trending should be directed toward identifying improvements for the maintenance program and needed equipment modifications. The maintenance history program should clearly define systems and equipment to be included, data to be collected, methods for recording data, and uses for the data.
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12. Waste management personnel shall demonstrate a familiarity level knowledge of Department of Energy Technical Standard DOE-STD-1073-93, Guide for Operational Configuration Management Program.

Note: DOE-STD-1073-2003, Configuration Management, superseded DOE-STD-1073-93.

by. Describe the purpose and objectives of the Operational Configuration Management Program.

DOE-STD-1073-2003, Configuration Management, states that much of the material in the original version of this standard issued in November 1993 was provided to establish configuration management programs for existing facilities where none existed. This involved a substantial effort including, in some cases, reconstitution of the design bases. DOE-STD-1073-2003 deleted the reference to configuration management “programs” to emphasize that configuration management should be part of an integrated management scheme and not a separate, isolated effort.
bz. Discuss what constitutes acceptable contractor compliance consistent with the requirements of DOE-STD-1073-93, Guide for Operational Configuration Management Program, for the following elements of the contractor’s Configuration Management Plan:

Program planning

Equipment scope criteria

Concepts and terminology

Interfaces

Databases

Procedures

Program Planning

DOE contractors are expected to use an Integrated Safety Management System (ISMS) to integrate safety into all aspects of work planning and execution. All safety management systems and programs should be designed to fit together to permit safe and efficient performance. Consistent with that goal, configuration management should function as an integrated process that marries seamlessly with other safety management processes at the facility or activity, and not as a separate and distinct program. In addition, the contractor must flow down the configuration management process to subcontractors and suppliers as appropriate to the work and ensure subcontractors and suppliers are implementing it appropriately.
Equipment Scope Criteria

Contractors must develop configuration management equipment databases that cross-reference SSCs with their design requirements, design basis, and associated documents. These databases will make up the primary information source for design requirements. Contractors should use the best available design information when filling in the database fields.

The configuration management equipment database can be used to contain and correlate key information such as the following:

· System designators

· Component designators

· Component descriptive information, such as type, manufacturer, model, and size

· Grades/priority/classification
· Design requirements or references to design requirements

· Design basis references

· Design topical area references (e.g., seismic, environmental qualification, fire protection)

· The range of acceptable setpoints

· Facility document references (e.g., drawings, procedures, DSAs)

· Technical safety requirement references

· Maintenance equipment lists 

· Other desired system and component information

Linking the configuration management equipment database with other databases, such as the maintenance equipment lists, will not only result in greater efficiency because there are fewer databases to maintain, it will also facilitate configuration management as changes will be more thoroughly reviewed and coordinated. The actual format, contents, and capabilities of an organization’s configuration management equipment database will depend greatly on the identified needs and intended uses. The contractor must assign a database owner for the equipment database, with established roles and responsibilities. As most of the information is design information, the design authority is a likely choice. As such, the design authority would be the focal point for resolving discrepancies and updating the database. Other organizations should use the configuration management equipment database as their primary source of design information.
Concepts and Terminology

Contractors with existing processes that satisfy the configuration management criteria should continue to use those processes, modifying them only as necessary. DOE-STD-1073-2003 should not be used to justify repackaging existing processes that are already adequate. For example, if a facility has an adequate document control process, there would be little benefit in requiring that facility to repackage the process for the sole purpose of matching the format or terminology in this standard. Improvements can be made to existing processes to ensure they address the criteria in this standard, rather than completely revising existing processes. Contractors who have questions regarding changes that may be necessary to comply with this standard are urged to consult with their DOE line organizations prior to expending significant amounts from their budget.
Interfaces

Configuration management supports a number of contractor organizations and initiatives by ensuring conformance with the established design requirements. Figure 7 illustrates some of these interfaces. 


[image: image30.wmf] 


Source:  DOE-STD-1073-2003

Figure 7. Configuration management interfaces
Databases

Refer to the equipment scope criteria section of this competency for a discussion of databases and configuration management.

Procedures

To be effective, procedures should 

· facilitate complete and timely change identification and control

· be easy to use and encourage participants to use them

· provide for management tracking and reporting

Contractors should develop and implement procedures that specify the document identification, control, storage, and retrieval requirements. These procedures should establish responsibilities and methods for each document control function. They should also include provisions for the review of controlled documents to ensure they are complete and approved prior to distribution. Document change notices should be used to notify users of document changes.
ca. Discuss the following elements of the Configuration Management Program:

Design requirements

Document control

Change control

Assessments

Design reconstitution adjunct

Material condition and aging adjunct

Design Requirements

The objective of the design requirements element of configuration management is to document the design requirements. The design requirements define the constraints and objectives placed on the physical and functional configuration. The design requirements to be controlled under configuration management will envelope the safety basis and, typically, the authorization basis. Consequently, proper application of the configuration management process should facilitate the contractor’s efforts to maintain the safety basis and the authorization basis. Contractors must establish procedures and controls to assess new facilities and activities and modifications to facilities and activities to identify and document design requirements.
Document Control

Document control ensures that only the most recently approved versions of documents are used in the process of operating, maintaining, and modifying the nuclear facility. Document control helps ensure that

· important facility documents are properly stored;

· revisions to documents are controlled, tracked, and completed in a timely manner;

· revised documents are formally distributed to designated users;

· information concerning pending revisions is made available.

As controlled documents are updated to reflect changes to the requirements and/or physical installation, the contractor must ensure that (1) each updated document is uniquely identified and includes a revision number and date, and (2) each outdated document is replaced by the latest revision.

Change Control

Contractors must establish and use a formal change control process as part of the configuration management process. The objective of change control is to maintain consistency among design requirements, the physical configuration, and the related facility documentation, even as changes are made. The change control process is used to ensure changes are properly reviewed and coordinated across the various organizations and personnel responsible for activities and programs at the nuclear facility.

Through the change control process, contractors must ensure that

· changes are identified and assessed through the change control process;

· changes receive appropriate technical and management review to evaluate their consequences;

· changes are approved or disapproved;

· waivers and deviations are properly evaluated and approved or denied, and the technical basis for the approval or the denial is documented;

· approved changes are adequately and fully implemented, or the effects of the partial implementation are evaluated and accepted;

· implemented changes are properly assessed to ensure the results of the changes agree with the expectations;

· documents are revised consistent with the changes, and the revised documents are provided to the users.

Assessments

The objective of assessing configuration management is to detect, document, determine the cause of, and initiate correction of inconsistencies among design requirements, documentation, and physical configuration. Properly performed assessments should help identify inconsistencies between these areas, evaluate the root causes for these problems, and prescribe improvements to avoid similar inconsistencies in the future.
Design Reconstitution Adjunct
The design reconstitution adjunct is an adjunct program to the configuration management process that accomplishes the one-time effort of identifying, retrieving, extracting, evaluating, verifying, validating, and regenerating missing critical design requirements and bases. Design reconstitution encompasses the following functions: developing associated program plans and procedures; identifying and retrieving design information from identified source documents; evaluating, verifying, and validating the design information; resolving discrepancies; regenerating missing critical design information; and preparing and issuing design information summaries.
Material Condition and Aging Adjunct
The material condition and aging adjunct is an adjunct program to the configuration management program that encompasses the following functions: developing associated program plans and procedures; screening components to determine those that are potentially life-limiting for the facility; evaluating aging degradation mechanisms; estimating the facility remaining lifetime; evaluating the feasibility of continued operations and extended operations; performing detailed material condition and aging analysis; and developing necessary life-extension techniques to achieve the facility desired lifetime defined by DOE.

cb. Discuss the purpose, concepts, and general process for applying the graded approach to operational configuration management.

The main purpose of using a graded approach is to determine and apply a level of resources that is appropriate when implementing a program. The goal is to apply the highest level of resources to the most important equipment in the most important facilities and to avoid expenditures where they are not warranted.
For a highly hazardous facility, such as a large nuclear reactor which could potentially have serious off-site personnel safety consequences, a significant investment of resources is appropriate for the systems that prevent, detect, or mitigate such consequences. At the other extreme, for a low-hazard facility — a glovebox operation, for example — where the greatest hazard is localized (i.e., offsite persons and workers at other collocated facilities are not affected), the same investment of resources may not be necessary. The grading system should take into account both facility grades and SSC grades in determining the appropriate level of resources to be applied. 

In applying the graded approach to the configuration management process, the following factors should be considered:

	Relative Importance Factors
	Situational/Circumstantial
Considerations

	Facility grade
	Facility type and technical characteristics

	SSC grades
	Facility remaining lifetime
Facility operational status and life-cycle phase
Programmatic and technical issues
Existing programs and procedures


Source: DOE-STD-1173-2003
The first column lists factors that can be used to grade based upon relative importance. That is, one item can be identified as more important than another and therefore can be assigned a higher priority. The second column lists special situations and circumstances that are independent of relative importance.
cc. Identify the types of data and records required to be retained as permanent records.
Maintenance of documents and records is required by the quality assurance requirements in 10 CFR 830.122(d).

Documents to be controlled should include those documents that reflect the facility’s requirements, performance criteria, and associated design bases.  
Title 36 CFR 1220 and 48 CFR 945.102-71 provide additional guidance.

cd. Using the guidance in DOE-STD-1073-93, Guide for Operational Configuration Management Program, discuss the System Engineer concept as it applies to oversight of safety systems. Specifically address the areas of configuration management, assessment of system status and performance, and the technical support for operation and maintenance activities or for Documented Safety Analysis reviews.

Note: DOE-STD-1073-93, Configuration Management, has been superseded by DOE‑STD‑1073-2003.

The cognizant system engineer must be knowledgeable of the system and the related safety basis. The cognizant system engineer must also retain a working knowledge of the facility’s operation and the existing condition of the system. Consequently, the cognizant system engineer is also responsible for overseeing the configuration of the assigned system to ensure that it continues to be able to perform its expected functions. The cognizant system engineer should

· be knowledgeable of the system safety functions, requirements, and performance criteria and their bases;

· understand how the system SSCs are designed and how they function to meet the requirements and performance criteria;

· understand system operation;

· be knowledgeable of the testing and maintenance necessary to ensure the system continues to be able to perform its safety functions;

· be responsible for ensuring that documents related to the system are complete, accurate, and up-to-date, including system design descriptions, technical drawings, diagrams, and procedures for surveillance, testing, and maintenance;

· be appropriately involved in the design, review, and approval of changes affecting/impacting system design, operation, and maintenance.

Because cognizant system engineers are expected to have a thorough understanding of system design expectations, operating requirements, and current configuration, cognizant system engineers should have a major role in identifying the configuration management SSCs. Each cognizant system engineer should also participate in the identification of the design requirements for their system and the SSCs within the system. Finally, the cognizant system engineer should participate in the configuration management review of any changes that are made to the system for which the cognizant system engineer has cognizance responsibility.

13. Waste management personnel shall demonstrate a familiarity level knowledge of monitoring techniques and monitoring equipment related to environmental compliance.

ce. Describe the types of equipment used to monitor a site for the following:

Ambient air quality

Emissions

Groundwater contamination

Meteorological factors

River and stream contamination

Soil and sediment contamination

Wildlife contamination

Ambient Air quality

Many of the sites in the ambient monitoring program include Federal reference methods (FRM) and non-FRM samplers that allow for the collection and detailed chemical characterization of samples. Continuous in-situ monitors are also deployed for mass and chemical composition and for measuring the concentration of important gas species such as sulfur dioxide (SO2), CO, ammonia, ozone (O3), and reactive nitrogen. In addition, meteorological information, including upper and lower wind speed and direction, relative humidity, precipitation, UV radiation, and temperature, is being collected. 

Emissions

The National Energy Technology Laboratory (NETL) uses an array of innovative laboratory techniques and field methods to detect and monitor fugitive emissions of CO2 stored in geologic formations. By providing an accurate accounting of stored CO2 and a high level of confidence that the CO2 will permanently remain in storage, these efforts can help ensure the technical soundness and economic viability of carbon sequestration, a technology that is critical to meeting the national goal of reduced greenhouse gas emissions. Successful research to establish the stability and integrity of host formations will help developers of sequestration projects secure permits and emissions reduction credits, while preventing damage to ecosystems and ensuring public health and safety.

To identify possible CO2 migration pathways, NETL scientists are investigating surface and near-surface characteristics by combining satellite and aerial photography with remote sensing, ground-penetrating radar, and ground-based measurements. In cooperation with regional sequestration partnerships, long- and short-term CO2 monitoring is being conducted at depleted oil wells, saline aquifers, and coal-bed methane test sites. For example, using ground-penetrating radar, NETL found extremely low levels of CO2 leakage associated with subsurface thinning and faulting under the sandy soil at the West Pearl Queen depleted oil well sequestration pilot site in southeast New Mexico. NETL registered similar low levels of leakage using several techniques to monitor the Frio saline aquifer sequestration test site near Houston, Texas.

A novel technique NETL used at the West Pearl Queen and Frio sites to monitor sequestered CO2 is to add chemically inert perfluorocarbon tracer compounds to the CO2 stream being sequestered, and then detect any resulting tracer emissions in soil-gas at extremely low concentrations. NETL developed the protocol for tracer detection and quantification, the soil sampling pump, and several sampling systems. Other NETL-developed techniques are capable of monitoring fugitive emissions of non-CO2 greenhouse gases such as methane.

Ground Water Contamination

Ground water monitoring wells, vadose zone monitoring techniques, piezometers, springs, seeps, and other observation points where measurements are taken constitute the site-wide ground water monitoring network. Each observation point should be a component of one or more unique facility-specific or area-specific monitoring networks. A facility-specific monitoring network is a unique set of ground water observation points designed to detect releases to the subsurface that have affected the ground water or may cause ground water impact in the future. A series of ground water and vadose zone monitoring wells and methods that have been placed up and down gradient from, and below, an operating facility (e.g., a reactor, an accelerator, a low-level radioactive waste disposal unit) is an example of a facility-specific network. The information provided by this network of wells will allow site managers to determine whether any releases from the facility are occurring that may trigger specific actions included in the site-wide contingency plan.

An area-specific monitoring network is a unique set of ground water observation points designed to monitor existing subsurface conditions (i.e., hydrological parameters and contaminant concentration levels) to determine if significant deviations from expected conditions are observed that may warrant further investigation. An example of an area-specific network is a series of wells designed to monitor a contaminant plume where active remediation has ceased and monitored natural attenuation is being implemented. Another example is a series of wells within the site boundary designed to determine whether contaminants from any one of a number of possible sources may potentially affect off-site ground water resources.

A series of monitoring wells designed to measure the effectiveness of active remediation of a contaminant plume, as a component of a Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) or Resource Conservation and Recovery Act (RCRA) remedial action, is another type of ground water monitoring network. This type of network which is typically developed and described in a regulatory compliance document should also be included in a surveillance monitoring network, either facility-specific or area-specific. Monitoring performed to comply with external regulatory requirements provides the framework for the long-term monitoring program that will provide surveillance and site maintenance information for closed waste management units and passive remediation sites. Eventually, active remediation will be completed and post-closure monitoring and maintenance will become the responsibility of appropriate DOE program offices and field elements.

The monitoring network developed to provide information on current remediation activities should continue to be modified to address needs for long-term site surveillance. The description of the site-wide surveillance monitoring network, and identification of facility- and area-specific networks should be included in a site-wide monitoring plan, as discussed later in this section. Each network should be made up of designated wells or observation points. The plan should specify frequency of sampling and specific data to be obtained from each well at each sampling event. Each network design should be based on the conceptual site model and should be regularly reevaluated based on numeric modeling using monitoring network results.

Meteorological Factors
Geographic design considerations depend on plant location. Facilities located in hot and humid climates will have different parameters than those located in a dry, cooler climate. The National Weather Bureau; the American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc.; U.S. meteorological services cited data; or similar service provides local weather data that can be used in determining the minimum, maximum, and average daily temperatures, wind, humidity, and rainfall. A review of the following parameters should give the necessary design data:

· Wind

· Snowfall

· Extreme temperatures

· Relative humidity

· Rainfall

· Water table

· Seismic readings
If a plant is located near an industrial complex, where potentially corrosive chemicals are present, or near coastal areas, which can affect the insulation selection, weatherproofing materials, and application procedures. Insulated equipment located near a cooling tower or ashhandling equipment will be exposed to a more corrosive environment than will other plant equipment.

River and Stream Contamination

Members of two bacteria groups, coliforms and fecal streptococci, are used as indicators of possible sewage contamination because they are commonly found in human and animal feces. Although they are generally not harmful themselves, they indicate the possible presence of pathogenic (disease-causing) bacteria, viruses, and protozoans that also live in human and animal digestive systems. Therefore, their presence in streams suggests that pathogenic microorganisms might also be present and that swimming and eating shellfish might be a health risk. Since it is difficult, time-consuming, and expensive to test directly for the presence of a large variety of pathogens, water is usually tested for coliforms and fecal streptococci instead. Sources of fecal contamination to surface waters include wastewater treatment plants, on-site septic systems, domestic and wild animal manure, and storm runoff.  

Soil Contamination

The BetaScintTM sensor technology is a monitoring technique that is intended for screening sampling to determine the extent of excavation needed to remove Sr-90 contamination as work progresses and for confirmation sampling to verify that Sr-90 contaminated wastes and adjacent Sr-90 contaminated soil have been removed at the end of excavation. The BetaScint sensor is designed to measure beta emissions from Sr-90 and U-238 in soils on-site with a short (20 minute) turn-around time at a cost 60%-90% less than off-site laboratory analyses. The sensor can measure contamination of the soil surface or of a soil sample spread over a tray. The basic principles of the BetaScintTM technology are as follows: (1) 2.3MeV beta particles (electrons) are emitted by the radioactive decay of Yttrium-90 or Protactinium-234m (equilibrium radioactive decay daughters of Sr-90 and U-238 respectively) on contaminated soil surfaces; (2) the beta particles excite electrons in the two 1mm ribbons and one 0.5mm ribbon of plastic scintillation fibers that make up the sensor; (3) the excited fluorophores in the plastic fibers give off light (scintillate) when they lose energy and return to their ground state; (4) scintillations from the plastic fibers are counted by photodetectors; (5) when background counts are eliminated, the number of scintillations counted in a given time is proportional to the average beta radioactivity of the soil sample. BetaScint can measure only total beta activity (combined Sr-90 and U-238 concentrations); constituent identification can be achieved by pairing BetaScint with on-site gamma spectroscopes. Detection limits are around 1 pCi/g above background, comfortably less than the LEHR screening criterion of 10 pCi/g, for example.

Wildlife Contamination

Radiological monitoring of plants and animals is performed as a component of the Routine Radiological Environmental Monitoring Plan implemented on the Nevada Test Site (NTS). This component exists to assess the radiological dose to plants and animals from past and present NTS activities and to calculate and report the potential radiological dose to a hypothetical member of the public if they consume certain NTS game animals.
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cf. Describe the requirements of the following documents as they relate to environmental monitoring:

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)

Resource Conservation and Recovery Act (RCRA)

National Environmental Policy Act (NEPA)

40 CFR 61, NESHAPs

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)

CERCLA environmental monitoring requirements are as follows: Section 104(b) authorizes the investigation, monitoring, surveying, testing, and other information gathering activities by the U.S. Environmental Protection Agency (EPA) in any actual or potential CERCLA action. During the remedial investigation, the site is subject to sampling, monitoring, exposure assessment, and any other information gathering activity required to assess a release, or potential release, that could affect human health or the environment. Further, during field assessments, monitoring takes place to determine the physical characteristics (soils, hydrology, ecology, etc.) of the site, including its air, surface water, and groundwater characteristics. 

Under CERCLA, injury determination of natural resource damages (43 CFR 11.14) requires determination of an adverse change in the chemical or physical quality or viability of the physical resource, attributable to a release. Damage assessment monitoring involves measuring specific criteria that pertain to surface water, groundwater, air, and geologic and biological resources. Injury to surface water can be demonstrated if the concentration of a hazardous substance exceeds drinking water standards (as measured in relation to prerelease monitoring data).

Resource Conservation and Recovery Act (RCRA)

RCRA requires environmental monitoring under numerous circumstances. For treatment, storage, and disposal (TSD) facilities, the general groundwater monitoring requirements are set forth in 40 CFR 264.97. This section details the requirements for the construction of monitoring wells and their placement, sampling, analysis, statistical methods, and recordkeeping. Section 264.98 establishes the requirements for the TSD detection monitoring program, which requires the owner/operator of a TSD facility to monitor for indicator parameters, waste constituents, and their reaction products to determine the presence of hazardous substances in the groundwater (40 CFR 264.98[a]). This section also describes the determination of pertinent parameters, point of compliance, well placement, sampling frequency, and other factors.

In RCRA, subpart M, Land Treatment, unsaturated zone monitoring is required in compliance with 40 CFR 264.278. Title 40 CFR 264.347 requires monitoring of carbon monoxide during the incineration of hazardous wastes, and may require the sampling and analysis of incinerator waste and emissions (if specified by the regional administrator). 

Title 40 CFR 266 includes numerous monitoring requirements. For example, section 266.102(e)(8) sets the monitoring requirements for burners of hazardous waste, and requires the monitoring of emissions as specified under the permit (i.e., hydrocarbons, carbon monoxide, and oxygen). Part 266 includes other standards for monitoring and control of various emissions and discharges from a variety of sources.

National Environmental Policy Act (NEPA)

NEPA requires an Environmental Impact Statement (EIS) from Federal agencies during their decision-making process for major actions that may impact the quality of the environment. Prior to generation of an EIS, an Environmental Assessment (EA) is performed. Data gathered (including environmental monitoring data) during the EA are incorporated into the EIS. Although no specific data are delineated, monitoring of any medium may be required to provide baseline information.

40 CFR 61, NESHAPs

NESHAPs were established to regulate emissions based on protection of the public health or welfare. Public health or welfare is broadly interpreted and includes human health, soils, water, vegetation, economic well-being, weather, and other effects. The NESHAPs (noncriteria pollutants) are different from the National Ambient Air Quality Standards (NAAQS) (criteria pollutants) even though both categories include toxic pollutants. Generally speaking, NAAQS pollutants are concentration specific and NESHAPs are industry/process-specific pollutants, such as chrome plating, dry cleaning, coal burning utilities, etc. Examples of NESHAPs are asbestos, beryllium, mercury, inorganic arsenic, coke oven emissions, vinyl chloride, benzene, and radionuclides. These pollutants are considered to be carcinogenic and mutagenic hazards.

EPA has promulgated regulations specifically addressing asbestos emissions from manufacturing operations, building demolition/renovation operations, and waste disposal 
(40 CFR 61, subpart M). The NESHAP standard does not set a numerical threshold for asbestos fiber emissions; instead, it requires persons conducting operations to notify EPA and to follow certain procedures relating to the stripping and removing of asbestos materials, and to adopt specific work practices to prevent the release of asbestos fibers into the air. Disposal of asbestos at a landfill requires double bagging of the material prior to disposal. Almost all states have enacted some type of asbestos-related legislation. Therefore, each DOE facility will be subject to these state-specific standards regarding asbestos. State laws may include accreditation plans for the training and certification of inspectors, abatement project designers, contractors, workers, and others involved in asbestos work; performance standards; disposal methods; measures for building permits for demolition or renovation; and the liability of abatement project contractors, including fines for improper removal.

Under the 1990 Clean Air Act (CAA) Amendments, Congress listed 189 toxic air pollutants (40 CFR 61 and 63). These pollutants are known to be, or reasonably anticipated to be, carcinogenic, mutagenic, teratogenic, or neurotoxic, or to cause reproductive dysfunctions, or are acutely or chronically toxic. The objective by the year 2000 was to achieve a 90 percent average reduction in toxics and a 95 percent average reduction for particulate matter. These standards apply to any major source as defined by the CAA. To comply with the NAAQS and NESHAPs standards, a major source must apply Maximum Achievable Control Technology (MACT) to the regulated source.

cg. Describe the various quality assurance and quality control programs used to enhance data quality. Include in your discussion programs both internal and external to the Department.

Data Quality Assessment (DQA) is the scientific and statistical evaluation of data to determine if data obtained from environmental data operations are of the right type, quality, and quantity to support their intended use. EPA-QA/G9, Guidance for Data Quality Assessment, Practical Methods for Data Analysis, demonstrates how to use DQA in evaluating environmental data sets and illustrates how to apply some graphical and statistical tools for performing DQA. The guidance focuses primarily on using DQA in environmental decision making; however, the tools presented for preliminary data review and verifying statistical assumptions are useful whenever environmental data are used, regardless of whether the data are used for decision making.

DQA is built on a fundamental premise: data quality, as a concept, is meaningful only when it relates to the intended use of the data. Data quality does not exist in a vacuum; one must know in what context a data set is to be used in order to establish a relevant yardstick for judging whether or not the data set is adequate. By using the DQA, one can answer two fundamental questions:

1. Can the decision (or estimate) be made with the desired confidence, given the quality of the data set?

2. How well can the sampling design be expected to perform over a wide range of possible outcomes? If the same sampling design strategy is used again for a similar study, would the data be expected to support the same intended use with the desired level of confidence, particularly if the measurement results turned out to be higher or lower than those observed in the current study?
The first question addresses the data user’s immediate needs. For example, if the data provide evidence strongly in favor of one course of action over another, then the decision maker can proceed knowing that the decision will be supported by unambiguous data. If, however, the data do not show sufficiently strong evidence to favor one alternative, then the data analysis alerts the decision maker to this uncertainty. The decision maker now is in a position to make an informed choice about how to proceed (such as collect more or different data before making the decision, or proceed with the decision despite the relatively high, but acceptable, probability of drawing an erroneous conclusion).

The second question addresses the data user’s potential future needs. For example, if investigators decide to use a certain sampling design at a different location from where the design was first used, they should determine how well the design can be expected to perform given that the outcomes and environmental conditions of this sampling event will be different from those of the original event. Because environmental conditions will vary from one location or time to another, the adequacy of the sampling design approach should be evaluated over a broad range of possible outcomes and conditions.

ch. Describe the standard methods for the examination of water and wastewater.
Standard methods for the examination of water and wastewater (Standard Methods) contain analytical methods of analyses that are appropriate for analyzing natural waters and wastewater. Each method outlines step-by-step instructions for performing the analyses and includes information on quality control. Within the scientific community, these methods are commonly accepted as the standard test procedures. 

With respect to environmental regulations, however, not all the test methods in Standard Methods are acceptable. With respect to wastewater permitting, 40 CFR 136 specifies which of the methods and which edition of Standard Methods is acceptable for compliance monitoring for various pollutants. Currently, the 16th and 17th editions contain most EPA approved methods. In addition, NPDES permits may contain specific references to Standard Methods. Regulations implementing the Safe Drinking Water Act National Primary Drinking Water Standards also specify acceptable methods, which include Standard Methods tests, and specific techniques to use when conducting the analyses. The other major protocol incorporated by reference in 40 CFR 136 is Methods of Chemical Analysis of Water and Wastes.

ci. Given a sampling parameter/equipment, describe the standard sampling methods and protocols.

Note: This element is performance based. The Qualifying Official will evaluate its completion.  The participant will perform the activity rather than acknowledge comprehension. U.S. EPA Office of Solid Waste and Emergency Response (OSWER), SW‑846, Test Methods for Evaluation of Solid Wastes, volumes 1A-1C, provides an extensive listing of sampling methods and protocols as approved by EPA.
cj. Explain the reason for measuring emissions, meteorological factors, and ambient air quality under various operation conditions (e.g., routine and emergency).

The CAA and State Implementation Plans (SIPs) require measurement of emissions from stationary sources to comply with permit conditions (40 CFR 50, subpart F). Emissions monitoring is used to indicate either operational compliance or permit violation and the need for corrective action. Factors such as ambient air quality and meteorological conditions must be considered to properly evaluate measured emissions and to establish a pre-permit conditions baseline, because they may influence the established operational limits.

Wind direction, temperature, air pressure, relative humidity, and other meteorological conditions affect data collected on ambient air quality and emissions, and help to establish pollutant dispersion patterns and to determine the relative risk posed to populations in emergency conditions.

ck. Describe the purpose and limitations of the following air quality measurement instruments:

High volume particulate sampler

Liquid bubbler (e.g., for sulfur dioxide)

Infrared spectrometer

High Volume Particulate Sampler

The high volume particulate sampler is used to collect organic compounds and associated particles with low vapor-pressures from ambient air. These substances, which include volatile, semivolatile, and nonvolatile organic compounds, require filtration of large volumes of air to capture sufficient particles for analysis. Sorbent filtration media are used to collect the substances of interest. Because highly polar organic compounds may be difficult to separate from the filter matrix, these devices are not appropriate in all cases.

Several types of sorbent filtration media are used to collect particles, which are then separated and isolated for analysis. Solid sorbents are not compound-specific. Consequently, unwanted compounds are collected along with the target compound and must be separated prior to analysis. Organic polymeric sorbents collect minimal amounts of water (which can affect sample quality) and are unable to capture highly volatile organic compounds and certain polar compounds. Inorganic sorbents (silica gel, alumina, and molecular sieves) are more efficient collectors of polar compounds, but capture water also, which accelerates their deactivation. Carbon sorbents are less reactive to water, are relatively nonpolar, and exhibit much stronger adsorption properties than organic sorbents, allowing efficient collection of volatile organic compounds (VOCs) such as vinyl chloride. Carbon sorbents, however, require the use of a solvent to displace the target contaminant from the sample filter matrix which may potentially influence the sample test results.

Liquid Bubbler 

Liquid bubblers are used to measure concentrations of oxidized sulfur compounds (SOx) and O3 in the atmosphere. These devices collect gases by bubbling ambient air through a liquid medium that dissolves the components of interest. Although bubblers are constructed to provide long-term reliability, they are not recommended for use in long-term monitoring in the United States because the liquid medium may evaporate or promote chemical speciation of the target compounds.

Infrared Spectrometer

A non-dispersive infrared spectrometer is commonly used to measure carbon monoxide (CO) concentrations and can be modified to analyze nitric and sulfuric acid concentrations. The device measures the attenuation of specific wavelengths of infrared light which is compared to a reference cell containing a known quantity of CO. Airborne instruments have a detection limit of approximately 50 parts per billion (ppb) with a time resolution of 10 seconds. Nitric acid can be detected to a level of 4 ppb by using Fourier transform infrared spectroscopy. An infrared-tunable diode laser spectroscope can detect nitric acid at a level of 100 parts per trillion.  Using a technique termed Irlaser backscattering, sulfuric acid can be detected at concentrations of less than 1g/m3.
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cl. Describe the purpose and types of material collected by the following sampling media:
High efficiency glass fiber filter

Activated charcoal cartridge

Silica gel

High Efficiency Glass Fiber Filter

High efficiency glass fiber filters are used to collect nonvolatile and semivolatile organic and inorganic compounds during high volume air sampling. They are particularly useful for removing radioactive particles, such as plutonium, uranium, and americium, from effluent air, thus preventing their release to the environment.

Activated Charcoal Cartridge

Activated charcoal cartridges are used to filter and collect inorganic compounds and polar species of VOCs from air samples. Activated carbons, which have a very large surface-to-volume ratio, can be produced from various materials, including coal, coke, coconut char, charcoal, lignite, and bone char. These activated carbons vary in their adsorption capacities and affinity for different gases and vapors. Organic molecules of high molecular weight such as toluene, xylene, and benzene can be effectively removed by a filtration system utilizing activated charcoal or carbon. However, activated carbon systems are relatively ineffective in removing gaseous contaminants of low molecular weight such as HCHO and ethylene. 
Silica Gel 

Silica gel is used to capture polar VOCs from ambient air. Silica gel is a clayey inorganic sorbent composed of highly porous crushed silica. Silica gel also captures water, which accelerates VOC deactivation.

References:
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cm. Describe the purpose for measuring each of the following parameters during field surveys of water quality:

Temperature

Dissolved oxygen

Conductivity

pH

Temperature, dissolved oxygen, conductivity, and pH are general indicators of the health of a water body, including its ability to sustain aquatic life. These parameters also give an indication of the redox potential of a water body and are generally indicative of sample quality. The primary water quality parameters established under the Federal Water Pollution Control Act of 1972 are biological oxygen demand, chemical oxygen demand, solids, conductivity, pH, oil and grease, fecal coliforms, heavy metals, and select organic compounds. These parameters effectively define the criteria for water quality and are the parameters used to determine wastewater discharge permit compliance.

Temperature

The balance between heat gain and heat loss affects water temperature. Heat gain can be from solar radiation, addition of warm rain or warm industrial or municipal discharge, and contact with warm air or warm rocks or soil. Heat loss can be from radiation to a clear sky, evaporation, and contact with cold air, cold rocks, or cold soil. 

Water temperature is measured in the field to help determine whether dissolved oxygen was in equilibrium or perhaps was affected by biotic processes. Changes in water temperature also indicate gradual heating from the sun, climate change as a stream flows into different latitudes, and it can be a marker for the influx of treated water (which is often warmed during treatment).

Dissolved Oxygen (DO)

Dissolved oxygen concentration (mg/L) is affected by contact with the atmosphere, water temperature (which inversely affects solubility), and biological processes (respiration by organisms consumes oxygen while photosynthesis produces oxygen). 

Dissolved oxygen is used as an indicator of water quality because many types of pollution will cause excess bacterial respiration (and low DO). Excess heating of the water, either by discharge or by removal of shade trees along the banks of a stream, will cause the water to have lower levels of oxygen as it equilibrates to lower oxygen solubility. 

When water is well mixed with air, the DO approaches the solubility value and the water is considered 100% saturated. Use a nomograph to convert the water temperature measured at each station and lab-measured DO into percent saturation. This will help determine if changes in DO represent biological processes or simply equilibration to a new temperature.

Conductivity

Conductivity (µ S/cm at 25°C) measures how easily electric current is conducted through a solution. It can be used as an index of dissolved mineral concentration because dissolved metals are present in water as cations (having positive charges) and anions (having negative charges). Conductivity indicates the approximate amount of dissolved solids present in the water, which may reflect rock chemical weathering, runoff of road salt used for ice removal in winter, as well as runoff of nutrients from lawns, golf courses, and agricultural lands.
pH

The pH represents acidity where numbers less than 7 are considered acidic and greater than 7 basic at room temperature. Technically, pH units are calculated as 1/log ([H+]). Environmental sources of acid include sulfuric and nitric acids in rainfall and waste from mining (e.g. from coal containing sulfur). Sources of bases include dissolved minerals from carbonate rocks. Dissolved minerals in the water affect pH. Sources of dissolved minerals in the watershed include pollution in rainfall, rock weathering (especially carbonate rocks), road salt, and discharges of treated wastewater. 
References:
The Lehigh Earth Observatory, EES 21/31: Saucon Creek Watershed Project, October 2000

cn. Discuss the factors that can affect readings and the preservation methods for the field measurements listed above.

At the moment of collection, the chemical and physical equilibrium of a sample may be altered, in some cases rendering the sample as nonrepresentative of existing water quality variations. For example, exposure of groundwater samples to light can cause photochemical reactions, and changes in temperature or pressure can cause temperature-dependent kinetic reactions or alter the concentrations of dissolved gases. 

Sample pH may also change as a result of disturbed equilibriums. Samples are vulnerable to reaction of dissolved constituents with the sample container, resulting in the loss of volatiles or the addition of extraneous compounds. Volatilization can be minimized by containing the sample in a vessel with no air space. Adsorption and absorption can be minimized by using a container lined with the proper material for the substance being considered (e.g., plastic containers for solutions containing metals, glass containers for solutions containing oils, etc.).  Diffusion can be minimized by containerizing the sample in Teflon-lined vessels. Precipitation, caused by a change in pH of the sample solution by reaction with the atmosphere, can be offset by the addition of nitric acid to the solution until the solution has a pH of less than 2. 

Chemical changes require the use of specific control procedures for specific compounds and are beyond the scope of this study guide. Refer to the analytical method suggested for the analyte of concern for recommended preservation techniques. Photochemical changes can be minimized by collecting samples in amber glass or opaque containers. Microbiological degradation can be offset by controlling pH and the temperature of the sample. Extreme pH (low or high) and low temperature can be effective, as can the addition of certain preservatives which kill and fix the organisms in the sample. Immediately after a sample bottle has been filled, it must be preserved as specified by a quality assurance project plan or analytical laboratory requirements. Preservation requirements vary, based on the sample matrix and the analyses being performed. For water samples, some analyses only require cooling to 4°C, while others also require a chemical preservative such as nitric acid, sulfuric acid, hydrochloric acid, or sodium hydroxide. Enough acid or base is added to the sample bottle to either lower the pH to below 2, or raise the pH above 10. The chemicals used to preserve the sample must be of analytical (reagent) grade to avoid sample contamination.

References:
ORISE Environmental Compliance Qualification Standard Study Guide, CS 1.14d,
http://www.orau.gov/tdd/QualPrgm/learningmaterials/Environmental/ec.pdf
co. Identify the types of data and records required to be retained as permanent records.
Title 36 CFR 1220.14 defines records as 
…all books, papers, maps, photographs, machine readable materials, or other documentary materials, regardless of physical form or characteristics, made or received by an agency of the United States Government under Federal law or in connection with the transaction of public business and preserved or appropriate for preservation by that agency or its legitimate successor as evidence of the organization, functions, policies, decisions, procedures, operations or other activities of the Government or because of the informational value of the data in them (44 U.S.C. 3301).
Maintenance of documents and records is required by the quality assurance requirements in 10 CFR 830.122(d). Title 48 CFR 945.102-71, Maintenance of Records, provide additional guidance.
14. Waste management personnel shall demonstrate a familiarity level knowledge of basic pneumatic and hydraulic systems in the areas of components, operations, and theory.

cp. Define the following and discuss their relationship:

Force

Pressure

Pneumatic

Hydraulic

Force

A force is a push or pull upon an object resulting from the object’s interaction with another object. Whenever there is an interaction between two objects, there is a force upon each of the objects. When the interaction ceases, the two objects no longer experience the force.

Pressure

Pressure is the force applied to a unit area of surface, and is measured in pascals (SI unit) or in dynes (cgs unit). The system pressure is what allows the hydraulics to transmit energy over a given time.
Pneumatic

Pneumatic means inflated or operated by air (pressure).

Hydraulic

Hydraulic describes a system that uses fluids under pressure to transmit force or power.

References:
DOE-HDBK-1018/2-93 
cq. Describe the basic operation of a pneumatic system.

Pneumatic tools are designed around three basic devices: the air cylinder, the vane motor, and the sprayer. The air cylinder contains a piston that is pushed the length of the cylinder by compressed air and returned by air or by a spring. In a common type of pneumatic hammer, called a hammer drill, the piston is not connected to anything but runs freely in the cylinder. At one end of the power stroke the piston hits the top of the drill; an additional mechanism in the hammer drill turns the bit slightly after each blow. Light hand-held pneumatic hammers are used for chipping paint from metal, carving rock, and riveting. Much larger hammers are used in mining and quarrying; some of them are mounted on mechanically propelled vehicles. 

Hammers designed to clamp onto the side of a vat or other container are used to pack sand or concrete, the vibration causing the contents to settle. The vane motor is better adapted to rotary motion, and it can run at high speeds. In this motor, sliding vanes radiate from the end of a shaft extending into a cylinder. The center of the shaft is not at the center of the cylinder; consequently the pockets formed by the vanes and the cylinder wall are unequal in size. Air admitted through an opening in the cylinder wall at a point where the pockets are small tends to push the vanes around to the point where the pockets are large. There the air escapes through a second opening in the cylinder wall. The shaft is connected without gearing to wire brushes, drills, screwdrivers, and grinders, where high speeds are required; speeds of 10,000 to 20,000 rpm are common. With gearing, lower speeds and greater torque, or twisting force, are achieved for screw-thread tappers and for other heavy-duty applications. With suitable gearing the vane motor can drive a type of hoist to wind a cable or chain around a drum. The pneumatic sprayer applies not only paint but many other materials, such as cement and plaster in construction work. Insecticides, molten metal, and plastic fibers are also sprayed. Paint sprayers, also called air brushes, do faster work, spread a more even coat, and penetrate cracks better than do brushes wielded by hand. In a pneumatic sprayer, paint is drawn from its container by the reduced pressure created by a stream of air passing through a pipe connected with the container. The stream then entrains the paint and sprays it. 

References:
The Columbia Electronic Encyclopedia

cr. Describe the basic operation of a hydraulic system.

Oil from a tank or reservoir flows through a pipe into a pump. Often a filter is provided on the pump suction to remove impurities from the oil. The pump, usually a gear-type, positive displacement pump, can be driven by an electric motor, air motor, gas or steam turbine, or an internal combustion engine. The pump increases the pressure of the oil. The actual pressure developed depends upon the design of the system. Most hydraulic systems have some method of preventing overpressure. One method of pressure control involves returning hydraulic oil to the oil reservoir. The pressure control box is usually a relief valve that provides a means of returning oil to the reservoir upon overpressurization. The high-pressure oil flows through a control valve (directional control). The control valve changes the direction of oil flow, depending upon the desired direction of the load. The load can be moved to the left or to the right by changing the side of the piston to which the oil pressure is applied. The oil that enters the cylinder applies pressure over the area of the piston, developing a force on the piston rod. The force on the piston rod enables the movement of a load or device. The oil from the other side of the piston returns to a reservoir or tank.

References:
DOE-HDBK-1018/2-93 
cs. Identify the hazards associated with pneumatic and hydraulic systems and their components.

Mechanical devices, especially fast-acting, powered mechanical devices, can be dangerous. Pneumatic systems are powerful and fast acting. It is possible to avoid injuries by recognizing and identifying dangerous conditions and the particular hazards associated with the speed and forces generated by pneumatic systems. The first rule of pneumatic safety is: Always wear safety glasses when working with pneumatics.

Pressurized gases are capable of storing significant amounts of energy and releasing this stored energy very quickly. Compressed air systems are capable of generating significant forces that power fast moving mechanisms. When things move fast and with great force, they become very dangerous. Pneumatically powered mechanisms can move at speeds that are too fast for humans to safely react to. 

Hydraulic systems must store fluid under high pressure, typically 2,000 pounds or more per square inch. One hazard comes from removing or adjusting components without releasing the pressure. The fluid, under tremendous pressure, is also hot. The worker is exposed to three kinds of hazards: burns from hot, high-pressure fluid; bruises, cuts or abrasions from flailing hydraulic lines; and injection of fluid into the skin.

The most common injury associated with hydraulic systems is the result of pinhole leaks in hoses. These leaks are difficult to locate. A person may notice a damp, oily, dirty place near a hydraulic line. Not seeing the leak, the person runs a hand or finger along the line to find it. When the pinhole is reached, the fluid can be injected into the skin as if from a hypodermic syringe. Immediately after the injection, the person experiences only a slight stinging sensation and may not think much about it. Several hours later, however, the wound begins to throb and severe pain begins. By the time a doctor is seen, it is often too late, and the individual loses a finger or an entire arm.

References:
DOE-HDBK-1018/2-93 
15. Waste management personnel shall demonstrate a familiarity level knowledge of valve construction, operations, and theory.

ct. Given a drawing of a valve, identify the major component parts.

Although this element is performance based, and the Qualifying Official will evaluate its completion, figure 8 is provided from DOE-HDBK-1018/2-93.
[image: image31.png]ACTUATOR

PACKING





Source: DOE-HDBK-1018/2-93
Figure 8. Basic parts of a valve

cu. Given a drawing of a valve, identify which of the following types of valve it is:

Gate

Globe

Relief/Safety

Ball

Check

Although this element is performance based, and the Qualifying Official will evaluate its completion, figure 9 is provided DOE-HDBK-1018/2-93, DOE Fundamentals Handbook: Mechanical Science, volume 2, January 1993.
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Figure 9. Gate, globe, relief, ball, and check valves

cv. Describe the construction and principle of operation for the following types of valve actuators:

Manual

Electric

Solenoid

Pneumatic

Hydraulic

Manual

Manual valve actuators, by definition, require no outside power source. Manual actuators are capable of placing the valve in any position but do not permit automatic operation. The most common type of mechanical actuator is the handwheel, including handwheels fixed to the stem, hammer handwheels, and handwheels connected to the stem through gears.

Electric

Electric motor actuators use a motor to drive a combination of gears that generate the desired torque or thrust level. Electric motors permit manual, semi-automatic, and automatic operation of the valve. Motors are used mostly for open-close functions, although they are adaptable to positioning the valve to any point opening. The motor is usually a reversible, high-speed type connected through a gear train to reduce the motor speed and thereby increase the torque at the stem. Direction of motor rotation determines direction of disk motion. The electrical actuation can be semi-automatic, as when the motor is started by a control system. A handwheel, which can be engaged to the gear train, provides for manual operating of the valve. Limit switches are normally provided to stop the motor automatically at full open and full closed valve positions. Limit switches are operated either physically by position of the valve or torsionally by torque of the motor.

Solenoid

A solenoid consists of an electromagnet and sometimes a ferrous plunger. Some solenoids are used to actuate switch contacts, and in such usage, are referred to as relays. Solenoid-actuated valves provide for automatic open-close valve positioning. Most solenoid-actuated valves also have a manual override that permits manual positioning of the valve for as long as the override is manually positioned. 

Solenoids position the valve by attracting a magnetic slug attached to the valve stem. In single solenoid valves, spring pressure acts against the motion of the slug when power is applied to the solenoid. These valves can be arranged such that power to the solenoid either opens or closes the valve. When power to the solenoid is removed, the spring returns the valve to the opposite position.

Two solenoids can be used to provide for both opening and closing by applying power to the appropriate solenoid. Single solenoid valves are termed fail open or fail closed depending on the position of the valve with the solenoid de-energized. Fail open solenoid valves are opened by spring pressure and closed by energizing the solenoid. Fail closed solenoid valves are closed by spring pressure and opened by energizing the solenoid. Double solenoid valves typically fail “as is.” That is, the valve position does not change when both solenoids are de-energized. One application of solenoid valves is in air systems such as those used to supply air to pneumatic valve actuators. The solenoid valves are used to control the air supply to the pneumatic actuator and thus the position of the pneumatic-actuated valve.

Pneumatic

Pneumatic actuators provide for automatic or semiautomatic valve operation. These actuators translate an air signal into valve stem motion by air pressure acting on a diaphragm or piston connected to the stem. Pneumatic actuators are used in throttle valves for open-close positioning where fast action is required. When air pressure closes the valve, and spring action opens the valve, the actuator is termed direct-acting. When air pressure opens the valve, and spring action closes the valve, the actuator is termed reverse-acting. Duplex actuators have air supplied to both sides of the diaphragm. The differential pressure across the diaphragm positions the valve stem. Automatic operation is provided when the air signals are automatically controlled by circuitry. Semi-automatic operation is provided by manual switches in the circuitry to the air control valves.

Hydraulic

Hydraulic actuators provide for semi-automatic or automatic positioning of the valve, similar to the pneumatic actuators. These actuators use a piston to convert a signal pressure into valve stem motion. Hydraulic fluid is fed to either side of the piston while the other side is drained or bled. Water or oil is used as the hydraulic fluid. Solenoid valves are typically used for automatic control of the hydraulic fluid to direct either opening or closing of the valve. Manual valves can also be used for controlling the hydraulic fluid, thus providing semi-automatic operation.

References:
DOE-HDBK-1018/2-93 

16. Waste management personnel shall demonstrate a familiarity level knowledge of basic strainer and filter construction, operations, and theory.
cw. Describe the following types of filters, including an example of typical use:

Cartridge filters

Pre-coated filters

Deep-bed filters

HEPA filters

Cartridge Filters

Cartridge filters are shaped like cylinders and usually consist of a fiber yarn wound around a perforated metal core. The liquid being filtered is forced through the yarn, which is approximately one-half inch thick, and then through the perforations in the metal core to the filter outlet, which can be at either end. A cartridge filter may include several cartridges, with the exact number depending on the liquid flow rate that must be handled.

Pre-coated Filters

A precoated filter eliminates the problem of physically handling radioactive materials because the filter material (called the medium) can be installed and removed remotely. Inside the filter housing is a bundle of septa (vertical tubes on which the filter medium is deposited). The septa in some filters are approximately 1 inch in diameter and 3 feet long, and are usually made of perforated or porous metal (normally stainless steel). There may be several hundred of these septa in a filter. Septa in other filters are approximately 3 inches in diameter and 3 feet long, and are made of porous stone or porous ceramic material. There are usually fewer than 100 of these larger septa in a filter.

Deep-Bed Filters

A deep-bed filter is based on a support screen (decking), which is mounted a few inches above the bottom of the tank. The screen is perforated to allow water to flow through it. A coarse, aggregate layer of crushed rock or large lumps of charcoal are placed on top of the screen, and the deep bed itself (2 to 4 feet of granular anthracite or charcoal) is placed on top of the aggregate. The filter is sized so that there is 1 to 2 feet of “free board” above the deep bed.

HEPA Filters

A high efficiency particulate air (HEPA) filter is a filter constructed of fragile fibers in an accordion-folded design that allows a larger filtering area at an air velocity low enough for operator comfort. HEPA filters permit efficiency of 99.99 percent.

References:
DOE-HDBK-1018/2-93 
cx. Describe the following types of strainers, including an example of typical use:

Bucket strainer

Duplex strainer

Bucket Strainer
Bucket strainers are strainers that basically look like a bucket. The fluid enters the top and leaves the bottom, and the strainer can be pulled out like a bucket and cleaned prior to being reinstalled and reused in the system.

Duplex Strainer

A duplex strainer is a basket filter (or strainer) that can be used for continuous service without interruption to the flow, even during cleaning of the basket. Within a single duplex filter, there are two basket chambers, each rated to handle 100 percent of the liquid flow, plus an integral valve mechanism that enables the flow to be diverted through either chamber. The integral valve mechanism is safer than an operating/standby piping layout incorporating separate valves in which the flow can easily be interrupted if the valves are operated in the wrong sequence.

References:
DOE-HDBK-1018/2-93 

17. Waste management personnel shall demonstrate familiarity level of knowledge of the following DOE Orders:

· DOE O 420.1A, Facility Safety

· DOE O 414.1A, Quality Assurance
Note: DOE O 420.1B, Facility Safety, and DOE O 414.1C, Quality Assurance, are the current versions of these Orders.

cy. Discuss the purpose, scope, and application of the listed Orders. Include in this discussion key terms, essential elements, and personnel responsibilities and authorities.

DOE O 420.1B, Facility Safety

The purpose of DOE O 420.1B, Facility Safety, is to establish facility and programmatic safety requirements for DOE, including NNSA, for the following:
· Nuclear and explosives safety design criteria
· Fire protection
· Criticality safety
· Natural phenomena hazards mitigation
· The System Engineer Program
Except for the exclusions in paragraph 3c, DOE O 420.1B applies to all DOE elements with responsibility for DOE-owned or DOE-leased facilities.
The contractor requirements document (CRD) in DOE O 420.1B sets forth requirements that are to be applied to contractors with responsibility for the design, construction, management, operation, decontamination, decommissioning, or demolition of DOE sites or facilities.

In complying with DOE O 420.1B, DOE and contractors must ensure that any work done is consistent with any other safety, design, or other analysis or requirements applicable to the affected facility. In particular, work must be performed in accordance with the integrated safety management requirements of 48 CFR 970.5223-1, “Integration of Environment, Safety, and Health into Work Planning and Execution,” and the quality assurance requirements of either Subpart A of 10 CFR 830, “Nuclear Safety Management,” or DOE O 414.1C, Quality Assurance, or successor document, as applicable. All new construction, at a minimum, must comply with national consensus industry standards and the model building codes applicable for the state or region, supplemented in a graded manner with additional safety requirements for the associated hazards in the facility that are not addressed by the codes.
Personnel Responsibilities/Authorities

The responsibilities of the Director, Office of Security and Safety Performance Assurance, include
· acting as an independent authority responsible for environment, safety, and health oversight for the Department; 

· planning and conducting appraisals to determine compliance with requirements of DOE O 420.1B.

The responsibilities of Heads of Field Elements include
· ensuring that the facilities, activities, and programs under their purview operate in compliance with the requirements of DOE O 420.1B and the CRD. 

· notifying contracting officers when contracts are affected by DOE O 420.1B. 

· coordinating with contracting officers the revision of contracts to comply with requirements of DOE O 420.1B and requiring contractors to appropriately flow down requirements to subcontractors. 

· ensuring that procurement requests include applicable requirements in the CRD for DOE O 420.1B to be applied to awards or sub-awards. 

· conducting comprehensive self assessments and assessments of contractor fire protection programs and criticality safety programs (CSPs).

· specifying the frequency of the contractor’s periodic facility assessment for fire protection. 

· reviewing and approving
· fire department baseline needs assessments, where applicable; 

· CSP description documents; 

· plans for upgrades to correct deficiencies in natural phenomena hazards mitigation for existing structures, systems, and components; 

· recommendations to update NPH assessments; 

· the qualification program for criticality safety staff; 

· shipping containers for off-site shipment that are used to exclude materials from the requirement for a criticality alarm system or a criticality detection system;
· the method for preparing criticality safety evaluations.

· ensuring that all procurement requests for work within the scope of DOE O 420.1B, including work requests to be performed through subcontracts, include the appropriate requirements of the attached CRD. 

· unless otherwise directed by the Secretarial Officer, fulfilling the role and responsibilities for the authority having jurisdiction for matters involving fire protection as defined by the National Fire Protection Association (NFPA) codes and standards.

· ensuring any comments from designated fire protection subject matter experts (SMEs) are appropriately addressed.

The responsibilities of Contracting Officers include
· incorporating the CRD into affected contracts in a timely manner when notified. 

· ensuring applicable building codes and NFPA codes and standards are incorporated in contracts and other procurement documents.
DOE O 414.1C, Quality Assurance

The purpose of DOE O 414.1C, Quality Assurance, is

· to ensure DOE, including NNSA, products and services meet or exceed customers’ expectations;
· to achieve quality assurance (QA) for all work based upon the following principles:
· that quality is assured and maintained through a single, integrated, effective QA program (i.e., management system);
· that management support for planning, organization, resources, direction, and control is essential to QA;
· that performance and quality improvement require thorough, rigorous assessment and corrective action;
· that workers are responsible for achieving and maintaining quality;
· that environmental, safety, and health risks and impacts associated with work processes can be minimized while maximizing reliability and performance of work products;
· to establish quality process requirements to be implemented under a QAP for the control of suspect/counterfeit items (S/CIs), safety issue corrective actions, and safety software.

Except for the exclusions in paragraph 3c of DOE O 414.1C, this Order applies to all primary DOE organizations and their associated field elements. Except for the exclusions in paragraph 3c in the CRD of DOE O 414.1C, requirements of this Order apply to contractors whose contracts include the CRD.

Each DOE organization must develop and implement a QAP. The QAP must address management, performance, and assessment criteria. QAP implementation, assessment, and improvement are senior management responsibilities.

Personnel Responsibilities/Authorities.
Responsibilities of Field Element Managers include
· developing and implementing approved QAPs governing the work under their purview, including software development/use, S/CI prevention requirements, Corrective Action Management Program (CAMP) requirements, and Safety Software Quality requirements.
· identifying the senior management position assigned this responsibility.

· submitting QAPs to the appropriate Secretarial Officers for review, resolution of differences of opinion, and approval.

· reviewing and, where delegated authority to do so, approving new and revised QAPs for contractors within their purview. QAPs must be reviewed and approved or rejected within 90 calendar days of receipt.

· performing independent assessments of contractor organizations to evaluate the adequacy and QAP implementation effectiveness.

· periodically reporting management assessment results to their organizations’ Secretarial Officers describing the effectiveness of field element and contractor QA implementation.

· preparing and implementing a Corrective Action Plan (CAP) to address all findings in the CAMP assessment report, and entering, tracking, and reporting the status of the CAP in the Corrective Action Tracking System (CATS).

· completing the CAP, conducting follow-up review on the effectiveness of the corrective actions in resolving and preventing recurrence of all findings, and approving the effectiveness review report and follow-up report recommendations.

Contracting Officers include the CRD in contracts falling within the scope of this Order in a timely manner, as directed by the Secretarial Officer.
cz. Discuss the contractor’s responsibilities for environmental safety and health protection as stated in the above documents.
The CRD in DOE O 420.1B sets forth requirements that are to be applied to contractors with responsibility for the design, construction, management, operation, decontamination, decommissioning, or demolition of DOE sites or facilities.

Except for the exclusions in paragraph 3c in the CRD of DOE O 414.1C, requirements of this Order apply to contractors whose contracts include the CRD.
18. Waste management personnel shall demonstrate working level knowledge of the Occupational Safety and Health Act (OSH Act) requirements (and Mine Safety and Health Act [Mine Act] requirements where facility applicable) in the following documents:

· DOE O 440.1A, Worker Protection Management for DOE Federal and Contractor Employees

· 29 CFR 1910, Occupational Safety and Health Standards

· 29 CFR 1926, Safety and Health Regulations for Construction

· 30 CFR 57, Safety and Health

· 30 CFR 58, Health Standards for Metal and Nonmetal Mines

· All other applicable portions of MSHA regulations found at 30 CFR Subchapters A-K (Parts 1-199)

da. Discuss the application and impact of OSHA and/or MSHA on Department projects.

The Occupational Safety and Health Administration’s (OSHA’s) mission is to assure the safety and health of America’s workers by setting and enforcing standards; providing training, outreach, and education; establishing partnerships; and encouraging continual improvement in workplace safety and health.

The mission of the Mine Safety and Health Administration (MSHA) is to administer the provisions of the Federal Mine Safety and Health Act of 1977 (Mine Act) and to enforce compliance with mandatory safety and health standards as a means to eliminate fatal accidents; to reduce the frequency and severity of nonfatal accidents; to minimize health hazards; and to promote improved safety and health conditions in the nation’s mines. 

References:
Occupational Safety and Health Administration, OSHA’s Mission

Mine Safety and Health Administration, MSHA’s Mission
db. Identify the requirements in the OSHA and/or MSHA that form the basis of authority for project management personnel in the oversight and management of a project.
The OSH Act (P.L. 91-596) grants OSHA the authority to prescribe and enforce standards or regulations affecting the occupational safety and health of private-sector employees. However, section 4(b)(1) of the act waives OSHA’s jurisdiction in cases where another Federal agency has exercised its statutory authority to prescribe or enforce occupational safety and health standards. Relying on this section of the act, the U.S. Department of Labor (DOL), in 1974, explicitly recognized the Atomic Energy Commission’s (AEC’s) authority to establish and enforce occupational safety and health standards at AEC-sponsored contractor facilities. Subsequently, DOL and DOE, the successor agency to the AEC, acknowledged this agreement in the August 10, 1992, memorandum of understanding between the two Departments. As specified in the original agreement and in the 1992 memorandum, this DOE exemption from OSHA enforcement has applied only to those government-owned, contractor-operated (GOCO) facilities for which DOE exercises its statutory authority pursuant to the Atomic Energy Act of 1954. OSHA exercises enforcement authority over all other DOE facilities. 

The DOE has exercised its authority over working conditions at its GOCO facilities by developing and promulgating DOE Orders and conducting an extensive program of internal oversight at these facilities. In May 1993, however, Secretary O’Leary announced that DOE would immediately begin the process of shifting from internal oversight of occupational safety and health to external enforcement by OSHA.

dc. Discuss the contractor’s responsibility for providing necessary training to employees in the area of safety and health on the worksite. 

Many standards promulgated by OSHA explicitly require training for employees on the safety and health aspects of their jobs. Other OSHA standards make it the employer’s responsibility to limit certain job assignments to employees who are “certified,” “competent,” or “qualified,” meaning that they have had special previous training in or out of the workplace. The term “designated” when applied to personnel means selected or assigned by the employer or the employer’s representative as being qualified to perform specific duties. These requirements reflect OSHA’s belief that training is an essential part of every employer’s safety and health program for protecting workers from injuries and illnesses. Many researchers conclude that those who are new on the job have a higher rate of accidents and injuries than more experienced workers. If ignorance of specific job hazards and of proper work practices is even partly to blame for this higher injury rate, then training will help to provide a solution.
References:
OSHA 2254, Training Requirements in OSHA Standards and Training Guidelines, 1998
dd. Discuss the project manager’s responsibility for on-site safety and health inspections.
DOE O 440.1A clarifies the requirement of 29 CFR 1926.20(b) (2) which calls for “frequent and regular inspections of the job sites” by each employer (i.e., the construction contractor and all subcontractors). Consistent with requirements of the Federal Acquisition Regulation, which call for the on-site presence of a superintendent during the performance of any project work activities (see FAR 36.506 and 36.519 for fixed-price and cost reimbursement construction, respectively), the Order calls for daily inspections of the job site by the construction contractor during periods of active work. It should be noted that the frequency of required job site inspections by the project manager or his or her designee (i.e., support staff or construction manager) is given as “frequent and regular” as opposed to any specific frequency (such as weekly or monthly). The desired frequency of project inspections, consistent with project size, complexity, and risk level, should be addressed within local implementation guidance.

de. Discuss the contractor’s required response to an identified safety and/or health hazard.
The relative level of risk must be assessed for each identified hazard to ensure that hazard abatement efforts and resources are focused first on addressing the most serious workplace hazards.

Risk assessment is an essential element of effective risk management. The assignment of risk levels provides a relatively simple and consistent method of expressing the risk associated with worker exposures to identified hazards. MIL-STD-882C, System Safety Program Requirements, and Department of Defense (DoD) Instruction No. 6055.1, Department of Defense Occupational Safety and Health Program, both describe a risk assessment methodology acceptable to DOE for meeting the risk assessment requirements of DOE O 440.1A.

Although important in prioritization and abatement planning, assigning a risk assessment code or level to a hazard should not be an impediment to quick abatement. If a hazard can be fixed immediately, assigning a risk category is not necessary, although organizations may prefer to assign one for trending purposes. 

The determination of the priority assigned to the abatement of a specific hazard must first be based on the risk of injury or illness the hazard presents to the worker; however, other factors may be considered, including the following:

· Regulatory compliance 

· Resources (budget and personnel) 

· Complexity of abatement

· Organizational mission

In some cases, it may be appropriate to address lower-level hazards before higher-level hazards if quick abatement is possible.

In the interval during which an abatement action is being carried out, DOE and contractor organizations must protect their employees from the identified hazards. A short-term strategy must be established that provides interim protection to employees. Methods such as administrative controls, work practice modifications, or personal protective equipment (PPE) may be used to provide this interim protection. These measures must provide employees with protection that is equivalent to the permanent protection that will be provided by compliance with the relevant DOE-prescribed worker protection standard. 

The level of risk associated with interim protective measures can be assessed to verify that equivalent protective measures are provided. The assessment of risk associated with interim protection, however, cannot be used to lower the priority of final abatement actions. The hazard should be tracked and abated based on the initial risk assessment.

References:
DOE G 440.1-1 

19. Waste management personnel shall demonstrate a working level knowledge of Department of Energy radiation protection requirements sufficient to assess the effectiveness of radioactive material containment, exposure control, and radiological work practices.

df. Discuss the relevant Departmental requirements related to the following radiological control elements:

Contamination control

Radiation work permits

Radiation safety training

Posting and labeling 

Respiratory protection

Records

X-Ray generating devices

Contamination Control

Individuals shall be monitored as appropriate for the presence of surface contamination when exiting contamination, high contamination, and airborne radioactivity areas. In addition, individuals exiting a radiological buffer area containing contamination, high contamination, or airborne radioactivity areas should, at a minimum, perform a hand and foot frisk. Where frisking cannot be performed at the exit from contamination, high contamination, or airborne radioactivity areas due to high background radiation levels, individuals should
· remove all protective equipment and clothing at the exit

· proceed directly to the nearest designated monitoring station

· conduct a whole body frisk
Personnel frisking should be performed after removal of protective clothing and prior to washing or showering. Guidelines for personnel frisking are provided in appendix 3D of DOE-STD-1098-99.

A surface is considered contaminated if either the removable or total surface contamination is detected above the levels in table 2-2 of DOE-STD-1098-99. Controls shall be implemented for these surfaces commensurate with the nature of the contaminant and level of contamination.
Surfaces exceeding the values of table 2-2 for total contamination may be covered with a fixative coating to prevent the spread of contamination. However, reasonable efforts should be made to decontaminate an area before a coating is applied. A fixative coating should not be applied without the approval of the radiological control manager or designee. Appropriate controls for areas of fixed contamination are provided in article 224 of DOE-STD-1098-99.

Due to reduced concerns regarding contamination spread, areas having only fixed contamination may not warrant the full range of entry controls established for areas having removable contamination levels exceeding the table 2-2 values. Areas located outside of radiological areas having measured total contamination exceeding the total surface contamination values specified in table 2-2 (removable contamination levels below table 2-2 values) are subject to the following controls:

· Periodic surveys shall be conducted to ensure the surface contamination remains fixed to the surface and removable surface contamination levels remain below table 2-2 values.

· Markings indicating the status of the area shall be applied. These markings should be applied directly to the surface (or at the access points) to provide appropriate warning. These markings may also provide appropriate instructions to individuals entering the area or contacting the surface.

Appropriate written procedures should be implemented to prevent unplanned or uncontrolled removal of the contamination. These procedures should address issues such as access controls, fixative coatings (if needed), survey techniques and frequency, area tracking and maintenance, and required markings.

Radiation Work Permits
An RWP is a permit that identifies radiological conditions, establishes worker protection and monitoring requirements, and contains specific approvals for radiological work activities. The radiological work permit serves as an administrative process for planning and controlling radiological work and informing the worker of the radiological conditions.

The RWP is an administrative mechanism used to establish radiological controls for intended work activities. The RWP informs workers of area radiological conditions and entry requirements and provides a mechanism to relate worker exposure to specific work activities. The RWP should be integrated with other work authorizations that address safety and health issues, such as those for industrial safety and hygiene, welding, or confined space entry.

RWPs should be used to control the following activities:

· Entry into radiological areas

· Handling of materials with removable contamination that exceed the values of table 2-2 of DOE-STD-1098-99
· Work in localized benchtop areas, laboratory fume hoods, sample sinks, and containment devices that has the potential to generate contamination in areas that are otherwise free of contamination

· Work that disturbs the soil in soil contamination areas

· Work that involves digging in underground radioactive material areas

Radiation Safety Training

Radiation safety training programs are necessary to ensure compliance with 10 CFR 835.901. Training programs for members of the public, general employees, and radiological workers should be developed consistent with DOE-STD-1098-99 to ensure compliance with these requirements.

Individuals shall complete radiation safety training prior to unescorted access to controlled areas and prior to receiving occupational radiation exposure during access to controlled areas. This training shall address the radiation safety training to the extent appropriate for the degree of exposure to radiological hazards that may be encountered and the required controls.

If an escort is used in lieu of training, then the escort shall have completed the level of training required for the areas to be entered and the work to be performed and shall ensure that the escorted individual complies with the radiation protection program.

Radiation safety training shall include the following topics, to the extent appropriate to each individual’s prior training, work assignments, and degree of exposure to potential radiological hazards:

· Risks of exposure to radiation and radioactive materials, including prenatal radiation exposure
· Basic radiological fundamentals and radiation protection concepts
· Controls, limits, policies, procedures, alarms, and other measures implemented at the facility to control doses, including both routine and emergency actions
· Individual rights and responsibilities as related to implementation of the facility radiation protection program

· Individual responsibilities for implementing as low as reasonably achievable (ALARA) measures

· Individual exposure reports that may be requested
Title 10 CFR 835.901 establishes requirements for radiation safety training programs for two classes of individuals:

· Individuals who are permitted unescorted access to controlled areas or occupationally exposed to radiation

· Individuals who are permitted unescorted access to radiological areas or perform unescorted assignments as a radiological worker

General employee radiological training and radiological worker training shall be completed at intervals not to exceed 24 months.

Posting and Labeling

Radiological postings are intended to alert individuals to the presence of radiation and radioactive materials and to aid them in controlling exposures and preventing the spread of contamination.
Signs shall contain the standard radiation symbol (radiation warning trefoil) colored magenta or black on a yellow background. Lettering should be either magenta or black. Magenta is the preferred color. Standardized signs, as described in DOE’s core training and 10 CFR 835 guides, should be used where practicable.

Signs shall be conspicuously posted at each access point, clearly worded, and where appropriate, may include radiological control instructions. Radiological postings should be displayed only to signify actual or potential radiological conditions. Signs used for training should be clearly marked, such as “For Training Purposes Only.”
Postings should be maintained in a legible condition and updated based upon the results of the most recent surveys. If more than one radiological condition (such as contamination and high radiation) exists in the same area, each condition shall be identified. In areas of ongoing work activities, the dose rate and contamination level or range of each should be included on or in conjunction with each posting as applicable.

Postings at entrance points to areas of ongoing work activities controlled for radiological purposes should state basic entry requirements, such as dosimetry, RWP or other written authorization, and respiratory protection requirements.

Rope, tape, chain, and similar barriers used to designate the boundaries of posted areas should be yellow and magenta in color.

Physical barriers should be placed so that they are clearly visible from all directions and at various elevations. They should not be easily walked over or under, except at identified access points. These barriers shall be set up such that they do not impede the intended use of emergency exits or evacuation routes.

Areas shall be clearly and conspicuously posted. Posting of doors should be such that the postings remain visible when doors are open or closed.

A radiological posting that signifies the presence of an intermittent radiological condition should include a statement specifying when the radiation is present, such as “CAUTION: RADIATION AREA WHEN RED LIGHT IS ON.”
Areas shall be posted to alert individuals to the presence of external radiation. In addition, hot spots should be labeled to provide warning of discrete radiation sources.

Radiation areas and high radiation areas shall be identified based on the dose rates at a distance of 30 centimeters either from the source or from any surface penetrated by the radiation. Very high radiation areas shall be identified based on the dose rate at a distance of 100 centimeters either from the source or from any surface penetrated by the radiation.

Hot spots are localized sources of radiation, normally located within piping or components, which have contact radiation levels that are greater than 100 millirems per hour (penetrating radiation dose) and are more than 5 times greater than the general area dose rate. Contact readings should be used to determine the need for labeling hot spots. 

A label reading “Caution, Hot Spot” and marking the location of the hot spot should be placed on or as near the spot as practicable. Labeling of hot spots is not required in areas with general area dose rates greater than 1 rem/hr. However, the locations of such hot spots should be noted on area surveys and discussed in pre-job briefings.

Dose received in an hour may be used as the criterion for posting. At very high doses received at high dose rates (such as doses received in a very high radiation area), dose rates should be measured and recorded in units of “rads” rather than “rem” in an hour. Areas shall be posted to alert individuals to the presence (or likely presence) of surface contamination and airborne radioactivity.

Derived air concentration values found in 10 CFR 835 shall be used in posting airborne radioactivity areas. Accessible areas where items or containers of radioactive material in quantities exceeding the values provided in appendix 4A of DOE-STD-1098-99 are used, handled, or stored shall be posted “CAUTION, RADIOACTIVE MATERIAL.”
Respiratory Protection

Use of respiratory protection shall be reduced to the minimum practicable by implementing engineering controls and work practices to contain radioactivity at the source.

However, when engineering and administrative controls have been applied and the potential for airborne radioactivity still exists, respiratory protection should be used to limit internal exposures. Use of respiratory protection should be considered under the following conditions:

· Entry into airborne radioactivity areas

· During breach of contaminated systems or components

· During work in areas or on equipment with removable contamination levels greater than 100 times the values in table 2-2 of DOE-STD-1098-99
· During work on contaminated or activated surfaces with the potential to generate airborne radioactivity
Title 29 CFR 1910.134 establishes requirements for a respiratory protection program that are applicable to most DOE facilities. ANSI Z88.2 provides acceptable detailed guidance for implementation of the respiratory protection program and associated training of personnel.

The selection of respiratory protection equipment should include consideration of worker safety, comfort, and efficiency. The use of positive pressure respiratory protection devices is recommended wherever practicable to alleviate fatigue and increase comfort. The use of respiratory protection devices can impair worker mobility and vision and cause worker discomfort and stress. For these reasons, the issue and use of respiratory protective devices must be controlled. Individuals using respiratory protection shall
· perform fit checks of close-fitting respirators to ensure a proper seal before entering areas requiring respirator use;
· be clean shaven in the area of fit, if applicable;
· use corrective lenses, if needed, that are approved for respirators;
· be trained to leave the work area when experiencing respirator failure;
· be trained to remove their respirators to avoid life-threatening situations when exiting an area after respirator failure.
Respirators shall be issued only to individuals who are trained, fitted, and medically qualified to wear the specific type of respirator. Training and qualification testing shall be performed annually. Positive controls should be maintained for the issue, use, and return of respirators to ensure that only qualified individuals wear respirators.

Records

The work force and management are required to use records to document radiological safety afforded to individuals. Records of radiological control programs may be required to support worker health studies and future disputes or claims. Therefore, these records should be high quality, readily retrievable, and managed for the prescribed retention period. Consideration should be given to cross-referencing related records to aid retrievability. Records should be handled such that personal privacy is protected.

A radiological records management program should be established. This program should ensure that auditable records and reports are controlled through the stages of creation, distribution, use, arrangement, storage, retrieval, media conversion (if applicable), and disposition. The records management program shall be sufficient to ensure that records are maintained as necessary to document compliance with 10 CFR 835.
Radiological control records should be accurate and legible. The records should include the following:

· Identification of the facility, specific location, function, and process

· Signature or other identifying code of the preparer and date

· Legible entries in black ink

· Corrections identified by a single line-out, initialed and dated
· Supervisory signature to ensure review and proper completion of forms
Unless otherwise specified, radiological control records shall use the special units of curie, roentgen, rad, and rem, including multiples of these units. Use of the international system of units (becquerel, gray, and sievert) should be limited to calculational, scientific, or reference purposes.

For each radiological worker whose occupational exposure is monitored, efforts shall be made to obtain records of prior years’ occupational doses. The following types of records shall be maintained:
· Personnel radiological records

· Medical records

· Radiological training and qualification records

· ALARA program records

· Quality assurance records

· Area monitoring records

Title 10 CFR 835 establishes requirements for retaining records. Upon cessation of activities that could result in the occupational exposure of individuals, all required records related to individual exposure monitoring shall be transferred to DOE.

X-ray Generating Devices 
Radiation monitoring should be conducted whenever operations are being performed that might result in individuals being exposed to small intense beams of radiation, such as those generated by shielded x-ray devices or due to removal or alteration of shielding, modification of shielding penetrations, or relocation of significant radiation sources within shielded enclosures.
References:
DOE-STD-1098-99 

10 CFR 835  
dg. Describe and explain the radiological concerns in the design, construction, and operation of containment and confinement systems.

There is a long-standing safety practice in the design, construction, and operation of nuclear facilities to build in and maintain structures, systems, and components that contain or confine radioactive materials. DOE establishes requirements to ensure such containment or confinement. In the hierarchy of safety controls, passive design features are preferred over active systems; however, controls must be capable of performing their intended function. Passive confinement systems are not necessarily capable of containing hazardous materials with confidence because they allow a quantity of unfiltered air contaminated with radioactive material to be released from an operating nuclear facility following certain accident scenarios. Safety related active confinement ventilation systems will continue to function during an accident, thereby ensuring that radioactive material is captured by filters before it can be released into the environment.

References:
Defense Nuclear Facilities Safety Board, Recommendation 2004-2, Active Confinement Systems, December 10, 2004 

dh. Discuss the design and operational characteristics of containment and confinement systems that minimize personnel radiation exposure.
During transition phases, areas within containment and/or confinement barriers may be open for access to personnel which were previously secured during facility operation. These areas need to be assessed to ensure that proper atmospheric controls are present to support human activities. Effective radiation monitoring and personnel exposure controls have to be established based on the conditions prevailing during the activity. This takes into account transient radiation levels that could result from the modification or dismantling of structures, systems, and components, system flushes and decontamination, or changes to installed or temporary radiation barriers consisting of water, metal, concrete, or plastic materials. Furthermore, dismantling or making changes to structures and ventilation systems may represent unanalyzed changes in air pathways, which can significantly affect radiation dose modeling. Appropriate controls need to be the subject of formal procedures and must be implemented to account for changes. Installation of additional radiation monitoring devices needs to be considered and personnel need to be trained to recognize that decommissioning has a high potential to increase radiation exposure or to give rise to unanalyzed pathways for the release of radiation.

References:
International Atomic Energy Agency, Safety Reports Series No. 36, Safety Considerations in the Transition from Operation to Decommissioning of Nuclear Facilities, 2004
20. Waste management personnel shall demonstrate a working level knowledge of the requirements for the use of personal protective equipment for chemical hazards, requirements for hazardous substances, and the impact of hazardous waste operations on worker safety and health.

di. Describe the principles governing the selection, use, and limitations of the following:

Respirators

Protective clothing

MSHA approved self-rescue devices (at applicable sites)

Respirators

Respirators protect the user in two basic ways. The first is by the removal of contaminants from the air. Respirators of this type include particulate respirators, which filter out airborne particles, and “gas masks,” which filter out chemicals and gases. Other respirators protect by supplying clean respirable air from another source. Respirators that fall into this category include airline respirators, which use compressed air from a remote source, and self-contained breathing apparatus (SCBA), which include their own air supply.

Respirators should only be used as a last line of defense when engineering control systems are not feasible. Engineering control systems, such as adequate ventilation or scrubbing of contaminants, should be used to negate the need for respirators. 

When using respiratory protection, the type of respirator is selected on the basis of the hazard and its airborne concentration. For a biological agent, the air concentration of infectious particles will depend upon the method used to release the agent. Current data suggest that the SCBA, which first responders currently use for entry into potentially hazardous atmospheres, will provide responders with respiratory protection against biological exposures associated with a suspected act of biological terrorism.

The National Institute for Occupational Safety and Health (NIOSH) issues recommendations for respirator use. Industrial-type approvals are in accordance with the NIOSH Federal respiratory regulations, 42 CFR 84. 
Protective Clothing

There are many chemicals which can cause adverse effects on unprotected skin ranging from contact dermatitis to permeation of the skin and systemic toxic effects. In addition, some chemicals (mostly solids) can present a contamination problem where inadvertent ingestion (e.g., lead) could occur, or re-entrainment in the airstream (e.g., asbestos) could lead to inhalation. Chemical protective clothing, comprising gloves, boots, suits, and other related components, can prevent direct skin contact and contamination. Chemical protective clothing can also prevent physical injury to the unprotected skin from thermal hazards such as from rapidly evaporating liquidified gases freezing the skin. 

The interim recommendations for PPE, including respiratory protection and protective clothing, are based upon the anticipated level of exposure risk associated with different response situations, as explained below.

Responders should use a NIOSH-approved, pressure-demand SCBA in conjunction with a Level A protective suit in responding to a suspected biological incident where any of the following information is unknown or the event is uncontrolled: 

· The type(s) of airborne agent(s) 

· The dissemination method 

· If dissemination via an aerosol-generating device is still occurring, or if it has stopped but there is no information on the duration of dissemination or on what the exposure concentration might be

Responders may use a Level B protective suit with an exposed or enclosed NIOSH-approved pressure-demand SCBA if the situation is as follows: 

· The suspected biological aerosol is no longer being generated.

· Other conditions may present a splash hazard.

Responders may use a full facepiece respirator with a P100 filter or powered air-purifying respirator (PAPR) with HEPA filters when the following can be determined: 

· An aerosol-generating device was not used to create a high airborne concentration.

· Dissemination was by a letter or package that can be easily bagged. 

These types of respirators reduce the user’s exposure by a factor of 50 if the user has been properly fit tested.

Care should be taken when bagging letters and packages to minimize creating a puff of air that could spread pathogens. It is best to avoid large bags and to work very slowly and carefully when placing objects in bags. Disposable hooded coveralls, gloves, and foot coverings also should be used. NIOSH recommends against wearing standard firefighter turnout gear into potentially contaminated areas when responding to reports involving biological agents. 

Decontamination of protective equipment and clothing is an important precaution to take to ensure that any particles that might have settled on the outside of protective equipment are removed before taking off gear. Decontamination sequences currently used for hazardous material emergencies should be used as appropriate for the level of protection employed. Equipment can be decontaminated using soap and water, and 0.5 percent hypochlorite solution (1 part household bleach to 10 parts water) can be used as appropriate or if gear had any visible contamination. Note that bleach may damage some types of firefighter turnout gear (one reason why it should not be used for biological agent response actions). After taking off gear, response workers should shower using copious quantities of soap and water.

MSHA Approved Self-Rescue Devices (At Applicable Sites) 

Miners wear breathing apparatuses known as self-rescue devices to exit a mine during emergencies such as fires, explosions, or other incidents which contaminate the environment. There are two types of self-rescue devices used in underground mines. A filter self-rescue device removes hazardous carbon monoxide through filtration of the mine air. A self-contained self-rescue device (SCSR) is a closed-circuit breathing apparatus that isolates the users’ lungs providing breathable air. Because an SCSR functions in a closed circuit, all contaminants in the surrounding mine air can be eliminated from the air the miner is breathing.

References:
National Institute for Occupational Safety and Health, Interim Recommendations for the Selection and Use of Protective Clothing and Respirators against Biological Agents 

Mine Safety and Health Administration, MSHA Proposed Rule: Safety Standards for Self-Rescue Devices in Underground Coal and Underground Metal and Nonmetal Mines, July 7, 1999

dj. Describe the various types of equipment (devices or clothing) worn to protect a worker from exposure to hazardous substances and physical injury.

Personal protective equipment is divided into two broad categories: respiratory protective equipment and personal protective clothing. Both of these categories are incorporated into the four levels of protection (Levels A, B, C, and D) based on the potential severity of the hazard.
Modifications to these levels should be made under the direction of the Site Safety and Health Officer (SSHO) in consultation with a qualified industrial hygienist and/or health physicist. Such modifications are routinely employed during site work activity to maximize efficiency and to meet site-specific needs without compromising worker safety and health. The SSHO and project manager should make the final determination on the appropriate level of PPE.

Respiratory protective gear and protective clothing should complement one another.

The specific levels of PPE and necessary components for each level have been divided into four categories according to the degree of protection afforded. General guidelines for use are as follows:

· Level A: Worn when the highest level of respiratory, skin, and eye protection is needed

· Level B: Worn when the highest level of respiratory protection is needed, but a lesser level of skin protection is needed

· Level C: Worn when the criteria for using air-purifying respirators are met, and a lesser level of skin protection is needed

· Level D: Applies to work conducted without respiratory protection, and should be used only when the atmosphere contains no known or suspected airborne chemical or radiological contaminants and oxygen concentrations are between 19.5 percent and 23 percent

The basic levels of protection are further described in element d of this competency, discussed below.

References:
DOE-STD-5503-94 

dk. Given a work procedure and atmospheric conditions, identify the appropriate type of respiratory protection for the activity.

Note: This element is performance based. The Qualifying Official will evaluate its completion.

dl. Describe the four levels (A, B, C & D) of protection for workers at hazardous waste sites or for those workers conducting emergency response activities as defined by the Environmental Protection Agency.

Level A

Under Level A, the highest level of respiratory, skin, and eye protection is required. Required/recommended PPE includes the following:

· Pressure-demand full-facepiece and self-contained breathing apparatus (SCBA) or supplied-air respirator 

· Fully encapsulating chemical-resistant suit

· Disposable inner and outer chemical-resistant gloves

· Chemical-resistant safety boots which include steel toe and shank

· Chemical-resistant boot covers

· Coveralls made of cotton or similar material worn beneath chemical-resistant suit

· Long cotton underwear

· Hard hat

· Two-way radio communications

· Cooling unit

Level B

Under Level B, the same level of respiratory and eye protection as level A is required, but less skin protection is needed. Required/recommended PPE includes the following:

· Pressure-demand full-facepiece SCBA or supplied-air respirator

· Disposable inner and outer chemical-resistant gloves

· Chemical-resistant safety boots which include steel toe and shank

· Disposable chemical-resistant boot covers

· Cooling unit

· Coveralls made of cotton or similar material worn beneath chemical-resistant suit

· Long cotton underwear

· Hard hat

· Two-way radio communications

Level C

Under Level C, hazard-based skin and eye protection is required, but less respiratory protection than level B is needed. Required/recommended PPE includes the following:

· Full-facepiece air-purifying respirator

· Chemical-resistant clothing

· Disposable inner and outer chemical-resistant gloves

· Chemical-resistant safety boots, including steel toes and shank

· Disposable chemical-resistant boot covers

· Coveralls made of cotton or similar material worn beneath chemical-resistant clothing

· Long cotton underwear

· Hard hat

· Two-way radio communications

Level D

Under Level D, no respiratory protection is required, and minimal skin protection is needed. Required/recommended PPE includes the following:

· Coveralls made of cotton or similar material worn as outer garment

· Abrasion-resistant gloves

· Safety boots, including steel toes and shank

· Hard hat

· Splash-resistant safety goggles/glasses or face shield (for flying debris hazards)
For all levels of protection (A through D), DOE usually requires the use of a personal radiation detector (i.e., dosimeter). This is definitely true for areas known to have radiological hazards and may be required in areas suspected of having radiological hazards.

References:
DOE-STD-5503-94 

dm. Discuss the hazards associated with the use of corrosives (acids and alkalis).

Acids and metals react together to form hydrogen, which is a highly flammable gas. Alkalies (bases) are more destructive to the human body than acids. The material causes chemical burns, ulcerations, and scarring. Bases soften and emulsify skin fats and may cause irritation to the eyes and respiratory tract. They can also cause damage to the mucous membranes. When dissolved in water, the chemical reaction releases a great deal of heat and may cause the solution to boil and splatter.
References:
DOE-HDBK-1015/2-93 

dn. Describe the general safety precautions necessary for the handling, storage, and disposal of corrosives.

The general safety precautions for handling, storing, and disposing of corrosives are as follows:

· Use personal protective equipment.

· Carefully inspect containers prior to handling.

· Ensure all containers are properly labeled.

· Use proper transporting, handling, and storage containers.

References:
DOE-HDBK-1015/2-93 

do. Discuss the general safety precautions regarding toxic compounds.

There are some general precautions that should be universally employed regarding toxic compounds. Many of these precautions are consistent with those already mentioned concerning corrosives. Proper ventilation, appropriate hygienic practices, housekeeping, protective clothing, and training for safe handling and storage will diminish many of the hazards that exist.

References:
DOE-HDBK-1015/2-93 

dp. Describe the criteria used to determine if a compound is a health hazard and discuss the methods by which toxic compounds may enter the body.

Toxicity is relative. It refers to a harmful effect on some biologic mechanism. The term toxicity is commonly used in comparing one chemical agent with another, but such comparison is meaningless if the biologic mechanism, and the conditions under which the harmful effects occur, are not specified.

Although the toxic effects of many chemical agents used in industry are well known, the toxic effects of many other commonly used chemical agents are not as well defined. The toxicity of a material is not a physical constant (such as boiling point, melting point, or temperature); therefore, only a general statement can be made concerning the harmful nature of a given chemical agent.

Many chemical agents are nonselective in their action on tissue or cells; they may exert a harmful effect on all living matter. Other chemical agents may act only on specific cells. Another agent may be harmful only to certain species; other species may have built-in protective devices.

The degree to which a substance will affect living cells can be measured only after recognizable changes have occurred following absorption. Some changes (impaired judgment, delayed reaction time) may be produced at levels too low to cause actual cell damage. Toxicity is dependent on the dose, rate, method, and site of absorption, and many other factors, including general state of health, individual differences, tolerance, diet, and temperature.

In general, industrial poisonings usually result from 
· inhalation,
· ingestion, and
· absorption.

The inhalation and absorption of toxic agents by the lungs depends on the solubility in body fluids, the diffusion through the lungs, the volume of inhalation, the volume of blood in the lungs, and the concentration gradient of vapors between the inhaled air and the blood.

Ingestion of the toxic agent can occur to some extent; however, there would generally be considerable inhalation of the material where such conditions exist. 

Absorption through the skin can occur upon exposure to some toxic agents. Some liquids and vapors are known to pass through the skin in concentrations high enough such that respiratory protection is not adequate. For example, hydrogen cyanide is known to pass through unbroken skin.

Consideration should be given to the type of work clothes being worn; if they become saturated with solvents, they will act as a reservoir to bathe the body continually with the harmful material.

Most volatile (easily vaporized) organic compounds are eliminated from the body in a matter of hours or, at most, days. Many of the poisonous elements, however, can be stored for long periods of time in various parts of the body. Chronic (long term) toxicity damage is unlikely to have an even distribution throughout the body. In toxicity studies with radioactive isotopes, the organ which suffers the most severe damage and appears to contribute most to the toxic effect on the body as a whole is called the critical organ. The particular organ that shows the largest amount of damage is the one that is chosen for estimating the effect.

Industrial poisoning may be classified as either acute or chronic. The classification is based on the rate of intake of harmful materials, the rate of onset of symptoms, and the duration of symptoms.

Acute poisoning is characterized by rapid absorption of the material and sudden, severe exposure. For example, inhaling high levels of carbon monoxide or swallowing a large quantity of cyanide compound will produce acute poisoning. Generally, acute poisoning results from a single dose which is rapidly absorbed and damages one or more of the vital physiological processes. The development of cancer long after recovery from acute radiation damage is called a delayed acute effect.

Chronic poisoning is characterized by absorption of a harmful material in small doses over a long period of time; each dose, if taken alone, would barely be effective. In chronic poisoning, the harmful materials remain in the tissues, continually injuring a body process. The symptoms in chronic poisoning are usually different from the symptoms seen in acute poisoning by the same toxic agent.

The Occupational Safety and Health Act of 1970 requires that Health and Human Services publish at least annually a list of all known toxic substances by generic family, or other useful grouping, and the concentrations at which such toxicity is known to occur. Under the OSH Act, the Secretary of Labor must issue regulations requiring employers to monitor employee exposure to toxic materials and to keep records of any such exposure.

The purpose of the Toxic Substances List is to identify all known toxic substances in accordance with definitions that may be used by all sections of our society to describe toxicity.


References:  DOE-HDBK-1015/2-93 

dq. Discuss the general safety precautions regarding the use, handling, and storage of compressed gases, including but not limited to hydrogen, oxygen, and nitrogen.

Only persons familiar with the hazards should handle compressed gas cylinders. All cylinder movement should be done with material handling equipment. Always secure the cylinders when in storage or use. Safety glasses, work gloves, and appropriate work shoes should be worn. 
Compressed gas cylinders should not be subjected to any mechanical shock that could cause damage to their valves or pressure relief devices. Cylinders should not be dropped, dragged, slid, or used as rollers for moving material or other equipment. Use cylinder carts to transport cylinders.

Cylinder caps perform two functions. First, they protect the valve on the top of the cylinder from damage if it is knocked over. Second, if gas is accidentally released through the valve, the cap will vent the gas out of both sides, minimizing the likelihood that the cylinder will topple. Cylinder caps should not be removed until the cylinder is secured in place and ready for use.

Cylinder storage precautions. Several precautions should be taken during storage of compressed gas cylinders. Full and empty cylinders should be stored separately. Cylinders should be stored upright and secured at all times. Oxidizers and flammable gases must be stored in areas separated by at least 20 feet or by a noncombustible wall.

All cylinders should either have a cylinder cap in place or be attached to a regulator. Do not store cylinders with nothing protecting the neck.

Do not store acetylene cylinders on their side. If an acetylene cylinder has tipped over or was stored on its side, carefully place the cylinder upright and do not use it until the liquid has settled to the bottom. The rule of thumb is not to use the cylinder for as many minutes as the cylinder was on its side, up to 24 hours.

Cylinders should not be stored near radiators or other heat sources. If storage is outdoors, protect cylinders against weather extremes and damp ground to prevent rusting.

Things to Keep Away from Cylinders. Several precautions should be taken to prevent the release of high-pressure gases, fire, and explosion. Compressed gas cylinders should not be exposed to sparks, flames, or temperatures above 125°F. Cylinders should not be stored in places where they could come into contact with any electrical apparatus or circuits.

Smoking and open flames should not be permitted in areas used for storage of oxygen or flammable gas cylinders. Never permit oil, grease, or other combustible substances to come into contact with oxygen or other oxidizing gas cylinders, valves, and systems.

Returning Cylinders. When returning an empty cylinder, close the valve before shipment, leaving 25 psig of residual pressure in the cylinder. Replace the valve cap and any valve outlet caps or plugs originally shipped with the cylinder. If repair is needed on a cylinder or its valve, be sure to mark it and return it to the supplier.

Lecture bottles should always be returned to the distributor or manufacturer promptly when no longer needed. Since many distributors and manufacturers do not take back lecture bottles, always check before purchasing the cylinder and opt for returnable or refillable cylinders.

Highly Toxic Gases. Highly toxic gases, such as arsine, diborane, fluorine, hydrogen cyanide, phosgene, and silane, can pose a significant health risk in the event of a leak. Use of these materials requires written approval by the principal investigator or supervisor. 

Following are additional precautions that must be taken when using highly toxic gases: 
· Use and store highly toxic gases in a specially ventilated gas cabinet or fume hood. 

· Use coaxial (double-walled) tubing with nitrogen between the walls for feed lines operating above atmospheric pressure. 

· Regulators should be equipped with an automatic shut-off to turn off the gas supply in the event of sudden loss of pressure in the supply line. 

· An alarm system should be installed to check for leaks in routinely used gases with poor warning properties. The alarm level must be set at or lower than the permissible exposure limit of the substance. 

· Self-contained breathing apparatus (SCBA) may be appropriate for changing cylinders of highly toxic gases. Use of a SCBA requires enrollment in the Respiratory Protection Program and annual training and fit-testing.

· Take the following precautions when handling leaking cylinders:

· Most leaks occur at the valve in the top of the cylinder and may involve the valve threads, valve stem, valve outlet, or pressure-relief devices. Lab personnel should not attempt to repair leaking cylinders.

· Where action can be taken without serious exposure to lab personnel, move the cylinder to an isolated, well-ventilated area (away from combustible materials if the cylinder contains a flammable or oxidizing gas) and contact Public Safety.

· Whenever a large or uncontrollable leak occurs, evacuate the area and immediately contact Public Safety.

References:
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dr. Discuss the safety precautions for working with cryogenic liquids.

Cryogenic liquids such as liquid nitrogen, helium, and oxygen are, by definition, extremely cold. Contact between cryogenic liquids and exposed skin can produce a painful burn. A splash of cryogenic liquid to the eye can cause loss of vision. Always wear proper personal protective equipment including a buttoned lab coat and pants or a long skirt, heavy gloves, and a face shield, or at least safety goggles, whenever handling cryogenic liquids.

Other hazards associated with cryogenic liquids are addressed below:

· Pressure Buildup. The boiling of liquefied gases within a closed system increases pressure. Users must make certain that cryogenic liquids are never contained in a closed system. Cold fingers and similar devices have exploded when either an ice dam is formed within the apparatus or when users create a closed system by shutting off all valves. Users should also tape exposed glass parts to minimize the hazard of flying glass shards in the event of an explosion.

· Oxygen Enrichment. Liquid nitrogen and liquid helium may fractionally distill air, causing liquid oxygen to collect in the cryogenic container. Liquid oxygen increases the combustibility of many materials, creating potentially explosive conditions. Make sure to provide adequate venting when working with cryogenic liquids in a closed system or enclosed space.

· Asphyxiation. If vented into a closed space, a cryogenic liquid will vaporize, displacing oxygen and possibly causing asphyxia. For this reason, never store a container of cryogenic liquid in a closed space. 

· Embrittlement. Do not dispose of cryogenic liquids down the drain. Ordinary materials such as metal or polyvinylchoride piping in laboratory sinks may not be able to withstand cryogenic temperatures. Allow cryogenic liquids to evaporate in a fume hood or other well-ventilated area. Materials exposed to cryogenic temperatures for long periods or materials that have undergone periodic warming and freezing must be examined regularly for cracks and warping. 

· Cryotube Explosions. Cryotubes used to contain samples stored under liquid nitrogen may explode without warning. Tube explosions are caused by liquid nitrogen entering the tube through minute cracks and then expanding rapidly as the tube thaws. In addition to wearing proper safety equipment, when thawing cryotubes, place them in a heavy-walled container (e.g., a desiccator) or behind a safety shield to protect against injury in the event that a tube shatters.

References:
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ds. Explain the difference between a flammable liquid and a combustible liquid.

Flammable liquids have a flash point below 100ºF and have a vapor pressure not exceeding 40 psia at 100ºF. Combustible liquids are those with flash points at or above 100ºF, but below 200ºF.
References:
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dt. Describe the general safety precautions regarding the use, handling, and storage of flammable and combustible liquids.

General safety precautions regarding the use, handling, and storage of flammable and combustible liquids include the following:

· The vapor-air mixture formed from the evaporation of the liquid poses a hazard; therefore, exposures of large liquid surface areas and sources of heat shall be avoided or prevented during handling or storage of these liquids.

· Accidental mixture of flammable and combustible liquids shall be avoided.

· Fill and discharge lines and openings, as well as control valves associated with flammable and combustible systems, shall be identified by labels, color coding, or both to prevent mixing different substances.

· All storage tanks shall be clearly labeled with the name of the contents.

· Transfer lines from different types and classes of flammable products should be kept separate, and preferably, different pumps should be provided for individual products.

· When handling quantities of flammable liquids up to five gallons, a portable approved container should be used. The container should be clearly labeled.

· Smoking, the carrying of strike-anywhere matches, lighters, and other spark-producing devices should not be permitted in a building or area where flammable liquids are stored, handled, or used.

References:
DOE-HDBK-1015/2-93 

du.  Describe the industrial process associated with hazardous waste operations as they pertain to waste management.
Waste treatment methods are selected based on the composition, quantity, and form of the waste material. Some waste treatment methods are prescribed by regulations and DOE Orders; other treatment methods are being developed for specific wastes. Waste treatment methods being used today include solidification (e.g., calcining and vitrification) and volume reduction (e.g., incineration, compaction, and sizing). 

Solidification 

Solidification processes such as calcining and vitrification can be used to treat non-solid radioactive waste. DOE processing plants take liquid waste or semi-solid sludge and convert it to a solid waste form that can be safely disposed of in a geologic repository. 

For example, liquid waste can be solidified by a calcining process, such as that being used at DOE’s New Waste Calcining Facility (NWCF) at the Idaho National Engineering Laboratory (INEL). NWCF uses evaporation to solidify liquid high-level waste generated during past spent nuclear fuel processing operations at INEL. 

The fluidized bed system is the heart of the calcining facility. Radioactive liquid waste droplets are sprayed into the calcining vessel where they solidify quickly on the hot fluidized beds. The end products are water vapor and small radioactive waste grains that are continuously withdrawn and transported through pipes to stainless steel bins for long-term storage pending disposal. These bins, which have a life span of hundreds of years, are encased in concrete vaults. 

Vitrification is a solidification process that combines semi-liquid waste with glass, resulting in a stable glass form. In this process, highly radioactive liquid and sludge is mixed with glass particles and heated to very high temperatures to produce a molten glass. This molten glass is then poured into stainless steel canisters. When the mixture cools, it hardens into a stable glass that traps the radioactive elements and prevents them from moving through the air or water into the environment. DOE is currently operating vitrification plants at the Savannah River Site in South Carolina and the West Valley Demonstration Project in New York. 

Volume Reduction 

By reducing the volume of waste that requires disposal, DOE can use the existing storage and disposal sites for a longer period of time. Solid waste reduction includes treatment methods that reduce the volume of solid waste such as incineration, compaction, and sizing. 

Incineration can be used to treat and destroy combustible materials in transuranic, low-level, and some mixed waste. DOE’s high-efficiency incinerators are designed to control harmful effluents and comply with all environmental and regulatory laws. The resulting incinerator ash, which still contains many radioactive and heavy metals that were in the initial waste stream, is packaged and disposed of using much less space than the original waste volume would have required. Airborne effluents are carefully processed and monitored for compliance with environmental regulations and permit conditions to ensure safety. 

Examples of DOE incinerators include the TSCA Incinerator at Oak Ridge, Tennessee, which currently processes hazardous and mixed waste, and the Waste Experimental Reduction Facility Incinerator at INEL, which treats mixed waste. Both use extremely high temperatures to destroy the hazardous components of the waste. 

Compaction is a means of reducing the volume of noncombustible waste by compressing it into a smaller, denser waste form. For example, the Waste Experimental Reduction Facility at INEL reduces the volume of low-level radioactive waste by a factor of 3 through processes such as crushing drums and shredding wastes. 

In the sizing process, a plasma arc torch is used to cut large pieces of contaminated metals into smaller pieces that require less packaging space. Once the metal pieces have been reduced in size, they are stacked in containers, and buried as low-level waste at INEL. 

References:
Office of Environmental Management, Waste Treatment, February 3, 1999

dv. Explain the personnel hazards associated with the following:

Polychlorinated Biphenyls (PCB) handling

Asbestos handling

Biological hazards (such as Hanta virus, animal carcasses, and medical waste)

Solvents

Paint residual handling

Waste oil

Polychlorinated Biphenyls (PCB) Handling
In general, PCBs consist of a well-known class of synthetic organic chemicals that include 209 different compounds with chlorine atoms on a biphenyl ring. A biphenyl ring is the product of two benzene rings joined together by two common carbon atoms. Some common trade names of PCBs are Aroclor, Askarel, Chlorinol, Dykanol, Elemex, Hyvol, Inerteen, Pyranol, Pyrochlor, and Santovac.

Following are some of the potential hazards associated with handling PCBs:

· Exposure to PCBs can cause chloracne (a painful, disfiguring skin ailment), liver damage, dizziness, eye irritation, and bronchitis.

· Exposure to known PCB thermal decomposition byproducts, such as dioxins and furans created as the result of fires involving PCBs, can cause cancer.

· Very significant environmental contamination can result from spills and improper handling, use, storage, or disposal.

Asbestos Handling

Asbestos workers have increased chances of getting two principal types of cancer: cancer of the lung tissue itself and mesothelioma, a cancer of the thin membrane that surrounds the lung and other internal organs. These diseases do not develop immediately following exposure to asbestos, but appear only after a number of years.
Biological Hazards (Such as Hanta Virus, Animal Carcasses, and Medical Waste)

Biological safety, or biosafety, is the application of knowledge, techniques, and equipment to prevent personal, laboratory, and environmental exposure to potentially infectious agents or biohazards. Biosafety defines the containment conditions under which infectious agents can be safely manipulated. The objective of containment is to confine biohazards and to reduce the potential exposure of the laboratory worker, persons outside of the laboratory, and the environment to potentially infectious agents. It can be accomplished through the following means:
· Primary Containment. Protection of personnel and the immediate laboratory environment through good microbiological technique (laboratory practice) and the use of appropriate safety equipment such as a biosafety cabinet.

· Secondary Containment. Protection of the environment external to the laboratory from exposure to infectious materials through a combination of facility design and operational practices.

Combinations of laboratory practices, containment equipment, and special laboratory design can be made to achieve different levels of physical containment. Currently, four biosafety levels (1–4) define the level of containment necessary to protect personnel and the environment. Biosafety Level 1 (BL-1) is the least restrictive, while Biosafety Level 4 (BL-4) requires a special containment laboratory or facility. 

The most important element in maintaining a safe work environment is strict adherence to good microbiological and laboratory practices and techniques. Everybody working with infectious agents or potentially infected materials must be aware of the potential risks. In addition, they must be trained and proficient in the practices and techniques required for handling such material. It is the responsibility of the principal investigator or person in charge of the laboratory to provide or arrange for appropriate training of all personnel.

Worldwide there are several systems for classifying human and animal pathogens according to the hazard they present to an individual and the community. Although these classifications differ from each other, they all are based on the notion that some microorganisms are more hazardous than others. In general, the pathogenicity of the organism, the mode of transmission, the host range, the availability of effective preventive measures, and/or effective treatment are some of the criteria taken into consideration when classifying infectious agents. In the U.S., the most current classification is found in the NIH Guidelines for Research Involving Recombinant DNA Molecules.

Solvents

Organic solvents are often the most hazardous chemicals in the work place. Solvents such as ether, alcohols, and toluene, for example, are highly volatile or flammable. Chlorinated solvents such as chloroform are nonflammable, but when exposed to heat or flame, may produce carbon monoxide, chlorine, phosgene, or other highly toxic gases.

Always use volatile and flammable solvents in an area with good ventilation or in a fume hood. Never use ether or other highly flammable solvents in a room with open flames or other ignition sources present.

Health hazards associated with solvents include exposure by the following routes: 

· Inhalation of a solvent may cause bronchial irritation, dizziness, central nervous system depression, nausea, headache, coma, or death. Prolonged exposure to excessive concentrations of solvent vapors may cause liver or kidney damage. The consumption of alcoholic beverages can enhance these effects.

· Skin contact with solvents may lead to defatting, drying, and skin irritation.

· Ingestion of a solvent may cause severe toxicological effects. Immediate medical attention is required.

Paint Residual Handling

Based on the results of research projects, demonstration budgets should allow for the disposal of residual paint sludge as RCRA hazardous wastes, unless proven otherwise by toxicity characteristic leaching procedure analytical data.
Waste Oil
One gallon of oil can contaminate up to one million gallons of water. The effect of oil on organisms can include genetic damage, structural deformities, reduced egg volume, and reproductive failure.

Oil contains low levels of carcinogenic compounds, such as benzene and toluene. In addition to these compounds, oil also contains relatively high levels of polycyclic aromatic hydrocarbons, which may be absorbed through the skin of employees who are exposed to oil. Polycyclic aromatic hydrocarbons are directly linked to a number of types of cancer, including skin tumors. Shop personnel should avoid prolonged or frequently repeated skin contact with oil by wearing impervious protective gloves and by washing hands and other exposed areas thoroughly after contact. Because oil is a combustible liquid, it must be properly handled, and oil soaked clothing must be changed to avoid a fire safety hazard.
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21. Waste management personnel shall demonstrate a working level knowledge of the principles, concepts, and requirements of environmental risk assessment.
dw. Define risk assessment, risk management, and risk communication.

Risk Assessment 

Risk assessment is an essential element of effective risk management. The assignment of risk levels provides a relatively simple and consistent method of expressing the risk associated with worker exposures to identified hazards. MIL-STD-882C, System Safety Program Requirements, and DoD Instruction No. 6055.1, Department of Defense Occupational Safety and Health Program, both describe a risk assessment methodology acceptable to DOE for meeting the risk assessment requirements of DOE O 440.1A.
Risk Management

The Federal risk management concept is based on the principle that risk management must be forward-looking, structured, informative, and continuous. The key to successful risk management is early recognition, planning, and aggressive execution. Good planning ensures an organized, comprehensive, and iterative approach for identifying and assessing the risk and handling options necessary to refine a project’s acquisition strategy. To support these efforts, assessments should be performed as early as possible in the life cycle to ensure that critical technical, schedule, and cost risks are addressed with mitigating actions incorporated into planning and budget projections.

Project managers should frequently update project risk assessments and tailor management strategies accordingly. Early information provides data that helps when writing a request for proposal and assists in source selection planning. As a project progresses, new information improves insight into risk areas which allows the development of effective risk handling strategies. The net result promotes executable projects.

Effective risk management requires involvement of the entire project team and also requires help from outside experts knowledgeable in critical risk areas (e.g., threat, technology, design, manufacturing, logistics, schedule, and cost). In addition, the risk management process should cover hardware, software, the human element, and integration issues. Outside experts may include representatives from the user, laboratories, contract management, test, logistics, sustainment communities, and industry. Users, essential participants in trade analyses, should be part of the assessment process so that an acceptable balance among cost, schedule, performance, and risk can be reached. A close relationship between the Government and industry, and later with the selected contractor(s), promotes an understanding of project risks and assists in developing and executing the management efforts.

Successful risk management programs generally have the following characteristics:

· Feasible, stable, and well-understood user requirements

· A close relationship with user, industry, and other appropriate participants

· A planned and structured risk management process, integral to the acquisition process

· An acquisition strategy consistent with risk level and risk-handling strategies

· Continual reassessment of project and associated risks

· A defined set of success criteria for all cost, schedule, and performance elements, e.g., performance baseline thresholds

· Metrics to monitor effectiveness of risk-handling strategies

· An effective test and evaluation program

· Formal documentation

Project managers should follow the guidelines below to ensure that a risk management program possesses the above characteristics:

· Assess project risks, using a structured process, and develop strategies to manage these risks throughout each acquisition phase.

· Identify early and intensively manage those design parameters that critically affect cost, capability, or readiness.

· Use technology demonstrations/modeling/simulation and aggressive prototyping to reduce risks.

· Use test and evaluation as a means of quantifying the results of the risk-handling process.

· Include industry and user participation in risk management.

· Use research and development, testing, and evaluation, as well as early operational assessments when appropriate.

· Establish a series of “risk assessment reviews” to evaluate the effectiveness of risk handling against clearly defined success criteria.

· Establish the means and format to communicate risk information and to train participants in risk management.

· Prepare an assessment training package for project personnel and others, as needed.

· Acquire approval of accepted risks at the appropriate decision level.

For additional information related to risk management, refer to DOE, Office of Management, Budget, and Evaluation, Risk Management, June 2003.

Risk Communication

Risk communication is “an interactive process of exchanging of information and opinion among individuals, groups, and institutions.” It often involves multiple messages related to the types and levels of the risk, or to the concerns, opinions, or reactions to risk messages, or to the legal or institutional arrangements for risk management. A working definition of risk communication is “the method by which the public can be informed as to the potential risks and benefits of specific projects and programs.” It includes all written and oral external communication with the media, interest groups, Congress, other government agencies, and the public at large regarding programs that are controversial or related to the controversial aspects of such programs.

There are many ways in which risk communication has improved over the years, and there now are well-established ground rules that communicators must know and use instinctively as they communicate about various risks and hazards. There has been a decided progression, starting from just trying to get people to behave “rationally” by providing them with information, to today’s more modern view that risk communication is a two-way communication that involves providing information, understanding people’s perception of the risks, and developing solutions in partnership. This progression is demonstrated in the following:

· All we have to do is get the numbers right.

· All we have to do is tell them the numbers.

· All we have to do is explain what we mean by the numbers.

· All we have to do is show them that they’ve accepted similar risks in the past.

· All we have to do is show them that it’s a good deal for them.

· All we have to do is treat them nice.

· All we have to do is make them partners. 

· All of the above.

In their seminal paper on risk communication, Vincent Covello, Peter Sandman, and Paul Slovic established seven golden rules for effective risk communication:

· Accept and involve the public as a legitimate partner.

· Plan carefully and evaluate performance.

· Listen to your audience.

· Be honest, frank, and open.

· Coordinate and collaborate with other credible sources.

· Meet the needs of the media.

· Speak clearly and with compassion.

References:
NETL, The Keystone Center, A Primer on Perceptions of Risk, Risk Communication and Building Trust, February 2005
dx. Describe the four steps of a risk assessment.

A risk assessment consists of four distinct steps: data collection and evaluation, exposure assessment, toxicity assessment, and risk characterization. The outcome of a risk assessment is either a set of chemicals, pathways, media, and/or scenarios of concern for which an appropriate action must be undertaken, or a determination that no action is required. The following paragraphs briefly describe the steps of a risk assessment.

Data Collection and Evaluation

The first step in the risk assessment process, regardless of the type of risk assessment to be performed (i.e., screening, integration point assessment, baseline), is data collection and evaluation. The quantity and quality of available environmental data often determine the level of evaluation (i.e., remedial site evaluation versus remedial investigation, or screening assessment versus baseline assessment) to be performed. The current DOE technical approach to remedial action is to rely heavily on existing/historical data in order to reduce cost and accelerate clean-up, disposal, or reuse. This strategy may be further streamlined by employing a phased approach to data collection; additional data is collected in phases until an appropriate technical decision can be made.

Exposure Assessment

An exposure assessment is the determination or estimation (qualitative or quantitative) of the magnitude, frequency, duration, and route of exposure for each potential or actual receptor population to be evaluated in the risk assessment. During the exposure assessment, the risk assessor
· characterizes the exposure setting to identify the potentially exposed receptors, their activity patterns, and any other characteristics that might increase/decrease their likelihood of exposure;

· identifies exposure routes (develops a conceptual site model) and scenarios;

· estimates the exposure concentration;

· calculates a chemical-specific intake or dose.

Once the appropriate exposure routes and scenarios have been identified, the risk assessor must select the appropriate dose equations and associated parameter values. The dose equations are used to calculate either the amount of contaminant that is in contact with the body at an exchange boundary per unit body weight per unit time, or the amount of contaminant that is absorbed by the body per unit body weight per unit time. The output of this activity is used in conjunction with the output from the toxicity assessment to quantify potential risks/hazards to receptors during the risk characterization.

Toxicity Assessment

The purpose of a toxicity assessment is to weigh available evidence regarding the potential for a chemical to cause adverse effects in exposed individuals and to provide, where possible, an estimate of the relationship between the extent of exposure and the increased likelihood and/or severity of adverse effects.

Risk Characterization

The risk characterization section of a risk assessment incorporates the outcome of the previous activities (i.e., data evaluation, exposure assessment, and toxicity assessment) and calculates the risk or hazard resulting from potential exposure to chemicals via the pathways and routes of exposure determined appropriate for the site. Risk characterization integrates and summarizes the information presented in the exposure and toxicity assessments for each of the different land use scenarios in light of the associated uncertainties.

When characterizing risk, the risk assessor may decide to aggregate the data (based on depth, location, etc.) or compare risks on a point-by-point basis. Often the point assessment is a screening step for hot spots, chemicals of concern, etc. The aggregate assessment, based on the appropriate exposure scenarios, is typically the basis for remediation.
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dy. Describe how risk assessment helps in site decision making.

Each environmental management program uses risk assessment to aid in making decisions. Environmental restoration project managers rely on the results of human health and ecological risk assessments, conducted as part of the U. S. EPA’s CERCLA Remedial Investigation and Feasibility Study (RI/FS) process, to aid in making decisions regarding the need for and the extent of remediation necessary at a given site. Waste management programs use risk assessment to identify and develop waste acceptance criteria, to determine risks associated with the transport of hazardous materials, and to quantify the long-term risk from wastes disposed of at off-site disposal facilities. Technology development and demonstration use risk assessment to evaluate the effectiveness of various treatment technologies for hazardous/radioactive waste. Risk assessment is consistently used throughout the environmental management program by decision makers and project managers to ensure the safety and well-being of the employees, the public, and the environment.

References:
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dz. Define the term “Baseline Risk Assessment.”

During the site characterization phase of an RI/FS, a baseline risk assessment (RA) is used to evaluate the potential threat to human health and the environment in the absence of any remedial action. That is, the baseline RA describes the risk conditions under the “no action alternative.” The baseline RA is extremely important because it provides the basis for determining whether remedial action is necessary. It also determines the extent of cleanup needed to reduce potential risk levels to within EPA’s acceptable range.
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ea. Describe the process for a Toxicity Assessment.

The basic objective of a toxicity assessment is to identify what adverse health effects a chemical causes and how the appearance of these adverse effects depends on exposure level (dose). The toxic effects of a chemical frequently depend on the route of exposure (oral, inhalation, dermal) and the duration of exposure (subchronic, chronic, or lifetime). Thus, a full description of the toxic effects of a chemical includes a listing of what adverse health effects the chemical may cause and how the occurrence of these effects depends upon dose, route, and duration of exposure.

The toxicity assessment process is usually divided into two parts: the first characterizes and quantifies the non-cancer effects of the chemical, while the second addresses the cancer effects of the chemical. This two-part approach is employed because there are typically major differences in the time-course of action and the shape of the dose-response curve for cancer and non-cancer effects.

Non-cancer Effects

Essentially all chemicals can cause non-cancer adverse health effects if given at a high enough dose. However, when the dose is sufficiently low, typically no adverse effect is observed. Thus, in characterizing the non-cancer effects of a chemical, the key parameter is the threshold dose at which an adverse effect first becomes evident. Doses below the threshold are considered to be safe, while doses above the threshold are likely to cause an effect.

The threshold dose is typically estimated from toxicological data by determining the highest dose that does not produce an observable adverse effect and the lowest dose that does produce an effect. These are referred to as the “no observed adverse effect level” (NOAEL) and the “lowest observed adverse effect level” (LOAEL), respectively. The threshold is presumed to lie in the interval between the NOAEL and the LOAEL. 

However, to be conservative, non-cancer risk evaluations are not based directly on the threshold exposure level, but on a value referred to as the reference dose (RfD). The RfD is an estimate (with uncertainty spanning perhaps an order of magnitude) of a daily exposure to the human population (including sensitive subgroups) that is likely to be without an appreciable risk of deleterious effects during a lifetime.

The RfD is derived from the NOAEL (or the LOAEL if a reliable NOAEL is not available) by dividing by an uncertainty factor. If the data are from studies in humans and if the observations are considered to be very reliable, the uncertainty factor may be as small as 1.0. However, the uncertainty factor is normally at least 10 and can be much higher if data are limited. The purpose of dividing the NOAEL or the LOAEL by an uncertainty factor is to ensure that the RfD is not higher than the true threshold level for adverse effects. Thus, there is always a "margin of safety" built into an RfD, and doses equal to or less than the RfD are nearly certain to be without any risk of adverse effect. Doses higher than the RfD may carry some risk, but because of the margin of safety, a dose above the RfD does not mean that an effect will necessarily occur.

Cancer Effects

For cancer effects, the toxicity assessment process has two components. The first is a qualitative evaluation of the weight of evidence that the chemical does or does not cause cancer in humans. For chemicals that are believed to be capable of causing cancer in humans, the second part of the toxicity assessment is to describe the carcinogenic potency of the chemical. This is done by quantifying how the number of cancers observed in exposed animals or humans increases as the dose increases. Typically, it is assumed that the dose-response curve for cancer has no threshold (i.e., there is no dose other than zero that does not increase the risk of cancer), arising from the origin and increasing linearly until high doses are reached. Thus, the most convenient descriptor of cancer potency is the slope of the dose-response curve at low doses (where the slope is still linear). This is referred to as the slope factor (SF), which has dimensions of risk of cancer per unit dose.

Estimating the cancer slope factor is often complicated by the fact that observable increases in cancer incidence usually occur only at relatively high doses, frequently in the part of the dose-response curve that is no longer linear. Thus, it is necessary to use mathematical models to extrapolate from the observed high dose data to the desired (but unmeasurable) slope at low dose. In order to account for the uncertainty in this extrapolation process, EPA typically chooses to employ the upper 95th confidence limit of the slope as the slope factor. That is, there is a 95 percent probability that the true cancer potency is lower than the value chosen for the slope factor. This approach ensures that there is a margin of safety in cancer as well as non-cancer risk estimates.
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eb. Describe the process for an exposure assessment.

DOE O 440.1 requires DOE and its contractors to include at least the following items in their assessments:

· Analysis of proposed new designs, operations, processes, materials, or equipment before use to determine potentially hazardous exposures. These analyses should be performed in conjunction with the contractor’s purchasing, engineering, and contracting organizations, as appropriate.
· Analysis of any changes (proposed and completed) in operations, processes, materials, control equipment, work practices, or personnel that have the potential to cause new or additional hazardous exposures.
· A comprehensive baseline or periodic survey of all areas and operations identified by the senior industrial hygienist or senior health physicist as having potential occupational exposure hazards. The survey should include input from line management, occupational medicine, occupational safety, fire protection, radiation protection, environmental protection, maintenance, and engineering, as appropriate 

Beyond the guidance for exposure assessment contained in the AIHA Strategy document, DOE and its contractors should develop exposure assessment plans that recognize that exposure assessment is an iterative process that begins with basic hazard identification and is linked to various other worker protection activities and requirements. This planning process is the critical step, and, depending on the nature of the hazard and the exposure potential, the planning may lead to a decision that either no monitoring or various degrees and types of monitoring (qualitative or quantitative) may be needed. It is important to involve the workers and appropriate staff (e.g., occupational medical staff and those responsible for hazard control) and to document all rationale, results, and decisions. This aspect should also be integrated into the DOE or contractor integrated work planning and project management system. 
References: DOE G 440.1-3

ec. Describe the process used to characterize risk.

In risk characterization, the risk assessor combines the information on exposure (average daily intake) and toxicity (RfD, slope factor) to predict the types of non-cancer and cancer effects that may occur and provide information on the probability and/or severity of the effects. 

Non-cancer Risk

For most chemicals, the potential for non-cancer effects is evaluated by comparing the estimated daily intake of the chemical over a specific time period with the RfD for that chemical derived for a similar period of exposure. This comparison results in a non-cancer hazard quotient (HQ), as follows:

HQ = DI / RfD

where:

HQ = hazard quotient
DI = daily intake (mg/kg-day)

RfD = reference dose (mg/kg-day)

If the HQ for a chemical is equal to or less than one (1E+00), it is believed that there is no appreciable risk that non-cancer health effects will occur.  If the HQ exceeds 1E+00, there is some possibility that non-cancer effects may occur, although an HQ above 1E+00 does not indicate an effect will definitely occur. This is because of the margin of safety inherent in the derivation of all RfD values. The larger the HQ value, the more likely it is that an adverse effect may occur.

If an individual is exposed to more than one chemical, a screening-level estimate of the total non-cancer risk is derived simply by summing the HQ values for that individual. This total is referred to as the hazard index (HI). If the HI value is less than 1E+00, non-cancer risks are not expected from any chemical, alone or in combination with others. If the screening level HI exceeds 1E+00, it may be appropriate to perform a follow-on evaluation in which HQ values are combined only if they affect the same target tissue or organ system (e.g., the liver). This is because chemicals which do not cause toxicity in the same tissues are not likely to cause additive effects.

References:
EPA, Risk Categorization
ed. Identify the types of data and records required to be retained as permanent records.
Permanent records are those that the National Archives and Records Administration (NARA) has determined to be of sufficient value as to warrant preservation in the National Archives. Permanent records include all records accessioned by NARA’s Office of the National Archives, later increments of the same records, and records for which the disposition is “permanent” on Standard Form 115, Request for Records Disposition Authority, approved by NARA on or after May 14, 1973.
References:
DOE O 243.1 

22. Waste management personnel shall demonstrate a working level knowledge of the purpose and requirements of DOE O 5400.5, Radiation Protection of the Public and the Environment.

ee. State the Department’s policy and discuss the objectives regarding the protection of the public and the environment from radiation as contained in DOE O 5400.5. 

This DOE Order is directly applicable to DOE and its facilities as it is written and administered by DOE. The purpose of this Order is to establish standards and requirements for operations for DOE and DOE contractors with respect to protection of members of the public and the environment against undue risk from radiation.

Policy

It is the policy of DOE to implement legally applicable radiation protection standards and to consider and adopt, as appropriate, recommendations by authoritative organizations, e.g., the National Council on Radiation Protection and Measurements and the International Commission on Radiological Protection (ICRP). It is also the policy of DOE to adopt and implement standards generally consistent with those of the NRC for DOE facilities and activities not subject to licensing authority.

Objectives

Protecting the Public. It is DOE’s objective to operate its facilities and conduct its activities so that radiation exposures to members of the public are maintained within the limits established in this Order and to control radioactive contamination through the management of real and personal property. It is also a DOE objective that potential exposures to members of the public be as low as reasonably achievable and that DOE facilities have the capabilities, consistent with the types of operations conducted, to monitor routine and non-routine releases and to assess doses to members of the public.

Protecting the Environment. In addition to providing protection to members of the public, it is DOE’s objective to protect the environment from radioactive contamination to the extent practical.

ef. Define the following terms: 

As low as reasonably achievable (ALARA)

Best available technology (BAT)

Derived concentration guide (DCG)

Absorbed dose

Collective dose equivalent

Collective effective dose equivalent

Committed dose equivalent

Committed effective dose equivalent

Deep dose equivalent

Dose equivalent

Effective dose equivalent

Public dose

Weighting factor

Quality factor

Effluent monitoring

Environmental surveillance

Protective action guides

Release of property

Residual radioactive material

Settleable solids

Soil column

As Low as Reasonably Achievable (ALARA)

“As low as reasonably achievable” is a phrase used to describe an approach to radiation protection to control or manage exposures (both individual and collective to the work force and the general public) and releases of radioactive material to the environment to be as low as social, technical, economic, practical, and public policy considerations permit. ALARA is based on minimizing exposure time, maximizing distance from the radioactive material, and maximizing shielding between the material and the individuals.
Best Available Technology (BAT)

BAT means the preferred technology for treating a particular process liquid waste selected from among others after taking into account factors related to technology, economics, public policy, and other parameters. As used in this Order, BAT is not a specific level of treatment, but the conclusion of a selection process that includes several treatment alternatives.

Derived Concentration Guide (DCG)

DCG is the concentration of a radionuclide in air or water that, under conditions of continuous exposure for 1 year by one exposure mode (i.e., ingestion of water, submersion in air, or inhalation), would result in an effective dose equivalent of 100 mrem (0.1 rem) (1 mSv). DCGs do not consider decay products when the parent radionuclide is the cause of the exposure (1 rem = 0.01 sievert).

Absorbed Dose

Absorbed dose is the energy imparted to matter by ionizing radiation per unit mass of irradiated material at the place of interest in that material. The absorbed dose is expressed in units of rad (or gray) (1 rad = 0.01 gray).

Collective Dose Equivalent and Collective Effective Dose Equivalent

Collective dose equivalent and collective effective dose equivalent are the sums of the dose equivalents or effective dose equivalents of all individuals in an exposed population within an 80 km radius, for the purposes of this Order, and they are expressed in units of person-rem (or person-sievert). When the collective dose equivalent of interest is for a specific organ, the units would be organ-rem (or organ-sievert). For purposes of this Order, the 80 km distance shall be measured from a point located centrally with respect to major facilities or DOE program activities.
Committed Dose Equivalent

Committed dose equivalent is the predicted total dose equivalent to a tissue or organ over a 50-year period after a known intake of a radionuclide into the body. It does not include contributions from external dose. Committed dose equivalent is expressed in units of rem (or sievert).
Committed Effective Dose Equivalent

Committed effective dose equivalent is the sum of the committed dose equivalents to various tissues in the body, each multiplied by the appropriate weighting factor. Committed effective dose equivalent is expressed in units of rem (or sievert).

Deep Dose Equivalent

Deep dose equivalent, as used in this Order, means the dose equivalent in tissue at a depth of 1 cm deriving from external (penetrating) radiation.

Dose Equivalent

Dose equivalent is the product of absorbed dose in rad (or gray) in tissue and a quality factor. Dose equivalent is expressed in units of rem (or sievert).

Effective Dose Equivalent

Effective dose equivalent is the summation of the products of the dose equivalent received by specified tissues of the body and a tissue-specific weighting factor. This sum is a risk-equivalent value and can be used to estimate the health-effects risk of the exposed individual. The tissue-specific weighting factor represents the fraction of the total health risk resulting from uniform whole-body irradiation that would be contributed by that particular tissue. The effective dose equivalent includes the committed effective dose equivalent from internal deposition of radionuclides and the effective dose equivalent due to penetrating radiation from sources external to the body. Effective dose equivalent is expressed in units of rem (or sievert).
Public Dose

Public dose means the dose received by member(s) of the public from exposure to radiation and to radioactive material released by a DOE facility or operation, whether the exposure is within a DOE site boundary or off-site. It does not include doses received from occupational exposures, doses received from naturally occurring “background” radiation, doses received as a patient from medical practices, or doses received from consumer products.

Weighting Factor

Weighting factor is tissue-specific and represents the fraction of the total health risk resulting from uniform, whole-body irradiation that could be contributed to that particular tissue. The weighting factors recommended by the ICRP (Publication 26) are listed in table 6.
Table 6. Weighting factors TC  "Table 6. Weighting factors" \f t \l 1 
	Organ or Tissue
	Weighting Factor

	Gonads
	0.25

	Breasts
	0.15

	Red bone marrow
	0.12

	Lungs
	0.12

	Thyroid
	0.03

	Bone surfaces
	0.03

	Remainder
	0.30


Source: International Commission on Radiation Protection, Publication 26
Remainder means the five other organs or tissues with the highest dose (e.g., from among the liver, kidney, spleen, thymus, adrenal, pancreas, stomach, small intestine, or upper and lower large intestine, but excluding skin, lens of the eye, and extremities). The weighting factor for each of these individually is 0.06.

Quality Factor

The quality factor is the principal modifying factor used to regulate the dose equivalent from the absorbed dose. 

Effluent Monitoring

Effluent monitoring is the collection and analysis of samples or measurements of liquid and gaseous effluents for purposes of characterizing and quantifying contaminants, assessing radiation exposures of members of the public, and demonstrating compliance with applicable standards.

Environmental Surveillance

Environmental surveillance is the collection and analysis of samples of air, water, soil, foodstuffs, biota, and other media from DOE sites and their environs and the measurement of external radiation for purposes of demonstrating compliance with applicable standards, assessing radiation exposures of members of the public, and assessing effects, if any, on the local environment.
Protective Action Guides

Protective action guides are projected numerical dose values established by EPA, DOE, or states for individuals in the population. These values may trigger protective actions that would reduce or avoid the projected dose.

Release of Property

Release of property, as used in this Order, means the exercising of DOE’s authority to release property from its control after confirming that residual radioactive material (over which DOE has authority) on the property has been determined to meet the guidelines for residual radioactive material in any applicable radiological requirements. There may be instances in which DOE or some other authority will impose restrictions on the management and/or use of the property if the residual radioactive material guidelines are not met or if applicable Federal, state, or local requirements cause the imposition of such restrictions.

Residual Radioactive Material

Residual radioactive material means any radioactive material which is in or on soil, air, equipment, or structures as a consequence of past operations or activities.

Settleable Solids

Settleable solids are those solids suspended in waste water that are determined to be settleable using standard methods for examination of water and soil columns.

Soil Column

A soil column is an in situ volume of soil down through which liquid wastes percolate from ponds, cribs, seepage basins, or trenches.

eg. List and discuss the factors that must be considered pertaining to the release of materials and equipment having residual radioactive material as outlined in Chapter IV of the Order, Residual Radioactive Material Cleanup.

Release of Real Property

Release of real property (land and structures) shall be in accordance with the guidelines and requirements for residual radioactive material presented in chapter IV. These guidelines and requirements apply to DOE-owned facilities and to private properties that are being prepared by DOE for release. Real properties owned by DOE that are being sold to the public are subject to the requirements of section 120(h) of CERCLA, as amended, concerning hazardous substances, and to any other applicable Federal, state, and local requirements. The requirements of 40 CFR 192 are applicable to properties remediated by DOE under Title I of the Uranium Mill Tailings Radiation Control Act (UMTRCA).

Release of Personal Property

Personal property, which potentially could be contaminated, may be released for unrestricted use if the results of a survey with appropriate instruments indicate that contamination to the property is less than the established contamination limits.

Release of Materials and Equipment

Surface Contamination Levels. Prior to being released, property shall be surveyed to determine whether removable and total surface contamination (including contamination present on and under any coating) are in compliance with the established acceptable levels, and that the contamination has been subjected to the ALARA process.

Potential for Contamination. Property shall be considered to be potentially contaminated if it has been used or stored in radiation areas that could contain unconfined radioactive material or that are exposed to beams of particles capable of causing activation (neutrons, protons, etc.).

Surveys. Surfaces of potentially contaminated property shall be surveyed using instruments and techniques appropriate for detecting the unacceptable limits.

Inaccessible Areas. Where potentially contaminated surfaces are not accessible for measurement (as in some pipes, drains, and ductwork), such property may be released after case-by-case evaluation and when documentation based on the history of its use and available measurements demonstrate that the unsurveyable surfaces are likely to be within the established limits.

Records. The records of released property shall include a description or identification of the property, the date of the last radiation survey, the identity of the organization and the individual who performed the monitoring operation, the type and identification number of monitoring instruments, the results of the monitoring operation, and the identity of the recipient of the released material.

Volume Contamination. No guidance is currently available for release of material that has been contaminated in depth, such as activated material or smelted contaminated metals (e.g., radioactivity per unit volume or per unit mass). Such materials may be released if criteria and survey techniques are approved by EH-1.

eh. Identify and discuss the release criteria for: 

soil

air/water

surface

real property

Soil

Radioactive soil segregation technologies currently separate clean soil fractions from contaminated soil fractions based upon radioactive energy emissions from the feed soils. Soil segregation technologies provide volume reduction based on the nonhomogeneous nature of contamination in the soil. Soil segregation technologies provide a method of physically surveying the entire volume of excavated soil. The soil passes through an array of radiation detectors that are used to determine the activity present. Software algorithms are used to determine if the soil exceeds defined release criteria, and if so, the locations of the areas of soil passing the detectors that exceed the criteria are identified. This contaminated soil can then be mechanically separated from the clean soil.

Air/Water

Residual concentrations of radionuclides in air and water shall be controlled to the required levels and as required by other applicable Federal and/or state laws.

Limits for airborne radon decay products are taken from 40 CFR 192. The objective of the remedial action is to achieve an annual average (or its equivalent) of 0.02 “working level” (WL), including background. In no case shall the radon progeny concentration exceed 0.03 WL, including background.

Surface

Surface contamination guideline values, expressed in typical units of dpm/100 cm2, are detailed in table 7. These guidelines were adapted by DOE from U.S. Nuclear Regulatory Commission (NRC) Regulatory Guide 1.86, Termination of Operating Licenses for Nuclear Reactors (1974), and the NRC publication, Guidelines for Decontamination of Facilities and Equipment Prior to Release for Unrestricted Use or Termination of Licenses for Byproduct, Source, or Special Nuclear Material (1982). The generic surface contamination guidelines provided are applicable to existing structures and equipment. These guidelines are generally consistent with standards of the NRC. These limits apply to both interior equipment and building components that are potentially salvageable or recoverable scrap. If a building is demolished, the guidelines are applicable to the resulting contamination in the ground.
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	Allowable Total Residual Surface Contamination
(dpm/100cm2 )

	Radionuclides
	Average
	Maximum
	Removable

	Transuranics, I-125, I-129, Ra-226, Ac-227, Ra-228, Th-228, Th-230, Pa-231
	RESERVED
	RESERVED
	RESERVED

	Th-Natural, Sr-90, I-126, I-131, I-133, Ra-223, Ra-224, U-232, Th-232
	1,000
	3,000
	200

	U-Natural, U-235, U-238, and associated decay product; alpha emitters
	5,000
	15,000
	1,000

	Beta-gamma emitters (radionuclides with decay modes other than alpha emission or spontaneous fission) except Sr-90 and others noted above
	5,000
	15,000
	1,000


Source: U.S. Nuclear Regulatory Commission, Publication 1.86

Real Property

Release of real property shall be according to the guidelines and provisions for residual radioactive material presented in the Order. These guidelines and requirements apply to DOE-owned facilities and to private properties that are being prepared by DOE for release. Real properties owned by DOE that are being sold to the public are subject to the requirements of CERCLA, as amended, concerning hazardous substances, and to any other applicable Federal, state, and local requirements. The requirements of 40 CFR 192 are applicable to properties remediated under Title I of UMTRCA.

Personal property that potentially could be contaminated may be released for unrestricted use if the results of a survey with appropriate instruments indicate that the property is below the contamination limits specified in the Order. The Order describes, in detail, that the program for property release should address the following items:

· Surface contamination levels

· Potential for contamination

· Surveys

· Inaccessible areas

· Volume contamination

· Records

The records of released property shall include the following:

· An identification description of the property

· The date of the last radiation survey

· The identity of the organization and the individual who performed the monitoring operation

· The type and identification number of monitoring instruments

· The results of the monitoring operation

· The identity of the recipient of the released material

ei. Describe the radiological liquid effluent requirements established in DOE 
O 5400.5, Radiation Protection of the Public and the Environment, and assess whether the effluent monitoring from a facility meets the requirements.

The BAT is the prescribed level of treatment if surface waters would otherwise contain, at the point of discharge and before dilution, radioactive material at an average concentration greater than the values established in the Order. The BAT process shall be implemented according to the Order requirements. Although there is no known practical method for removing tritium from liquid waste streams, facilities and operations are to be designed and operated so that tritium sources and releases are considered in the ALARA process. Selection of the BAT for a specific application will be made from candidates, alternate treatment technologies that are identified by an evaluation process, including factors related to technology, economics, and public policy considerations. Factors to be considered in selection of the BAT shall include the following:

· The age of equipment and facilities involved

· The process employed

· The engineering aspects of the application of various types of control techniques

· Process changes

· The cost of achieving such effluent reduction

· Non-water quality environmental impact (including energy requirements)

· Safety considerations

· Public policy considerations

Plans and schedules for implementing the selected BAT should be prepared and submitted to the responsible DOE field office manager and updated annually. The plan should include an ALARA section on tritium, where applicable. Implementation of the BAT process is not required where radionuclides are already at a low. The limit guidance for liquid waste streams containing more than one type of radionuclide shall be evaluated by summing the fractional limit values. Measures should be taken to prevent buildup of settleable solid radioactive material in natural waterways and to protect aquatic life. Specific limits are established in the Order. New facilities should be designed and constructed to meet the discharge requirements of the Order.

ej. Assess whether adequate methods are used to characterize effluents for purposes of limiting doses to the public in accordance with regulatory and “as low as reasonably achievable (ALARA)” limits.

Note: This element is performance based. The Qualifying Official will evaluate its completion.

ek. Assess whether the Environmental Radiological Protection Program is in accordance with DOE O 5400.5, Radiation Protection of the Public and the Environment.
Note: This element is performance based. The Qualifying Official will evaluate its completion.

el. Identify the types of data and records required to be retained as permanent records.

Records developed shall include information and data necessary to identify and characterize releases of radioactive material to the environment, their fate in the environment, and their probable impact on radiation doses to the public. Basic information used to assess compliance with the requirements of this Order and the results of such assessments shall be incorporated as part of the record. Records shall be retained according to the requirements of DOE Order 1324.2A. All reports, notifications, and records developed pursuant to DOE requirements shall present data in the units used in the applicable regulation or DOE Order.

23. Waste management personnel shall demonstrate a familiarity level knowledge of Documented Safety Analyses as described in 10 CFR 830, Subpart B, Nuclear Safety Management.
em. Discuss the basic purposes and objectives of Nuclear Safety Analysis Reports.

Note: The safety analysis report has been replaced by the documented safety analysis.

Documented safety analyses (DSA) and other formal safety documentation are mandated by the DOE Orders for reactors and other nuclear facilities. Similar analysis and documentation are required for many of the complex experiments performed at the facilities. Often the experiments require the use of stored energy, high temperatures, and radioactive and hazardous chemical materials. Adverse safety consequences could occur if the experiments are not properly contained. Risk, hazard, and safety analysis methods and experience have proven beneficial in planning, designing, gaining safety approvals for, and operating complex and hazardous facilities, and in conducting major experimental programs.

The documented safety analysis for a hazard category 1, 2, or 3 DOE nuclear facility must, as appropriate for the complexities and hazards associated with the facility
· describe the facility (including the design of safety structures, systems, and components) and the work to be performed;

· provide a systematic identification of both natural and man-made hazards associated with the facility;

· evaluate normal, abnormal, and accident conditions, including consideration of natural and man-made external events, identification of energy sources or processes that might contribute to the generation or uncontrolled release of radioactive and other hazardous materials, and consideration of the need for analysis of accidents which may be beyond the design basis of the facility;

· derive the hazard controls necessary to ensure adequate protection of workers, the public, and the environment, demonstrate the adequacy of these controls to eliminate, limit, or mitigate identified hazards, and define the process for maintaining the hazard controls current at all times and for controlling their use;

· define the characteristics of the safety management programs necessary to ensure the safe operation of the facility, including (where applicable) quality assurance, procedures, maintenance, personnel training, conduct of operations, emergency preparedness, fire protection, waste management, and radiation protection;
· with respect to a nonreactor nuclear facility with fissionable material in a form and amount sufficient to pose a potential for criticality, define a criticality safety program that

· ensures that operations with fissionable material remain subcritical under all normal and credible abnormal conditions;
· identifies applicable nuclear criticality safety standards;
· describes how the program meets applicable nuclear criticality safety standards.
en. Describe the responsibilities of contractors authorized to operate defense nuclear facilities regarding the development and maintenance of a Nuclear Safety Analysis Report.
Contractor responsibilities include the following:

· Line management is responsible for safety.
· Clear roles and responsibilities must be articulated.
· Competence must be commensurate with responsibilities assigned.
· Balanced priorities must be set.
· Safety standards and requirements must be identified.
· Hazards controls must be tailored to the work performed.
· Operations must be authorized.
· Workers must be involved in the pre-work planning of hazardous tasks they will be required to perform.
Title 10 CFR 830 includes the following contractor responsibilities:

· A contractor must perform work in accordance with the safety basis for a hazard category 1, 2, or 3 DOE nuclear facility and, in particular, with the hazard controls that ensure adequate protection of workers, the public, and the environment.

· The contractor responsible for a hazard category 1, 2, or 3 DOE nuclear facility must establish and maintain the safety basis for the facility.

· In establishing the safety basis for a hazard category 1, 2, or 3 DOE nuclear facility, the contractor responsible for the facility must
· define the scope of the work to be performed;

· identify and analyze the hazards associated with the work;

· categorize the facility consistent with DOE-STD-1027-92 (Hazard Categorization and Accident Analysis Techniques for compliance with DOE Order 5480.23, Nuclear Safety Analysis Reports,   September 1997);

· prepare a documented safety analysis for the facility;
· establish the hazard controls upon which the contractor will rely to ensure adequate protection of workers, the public, and the environment.

In maintaining the safety basis for a hazard category 1, 2, or 3 DOE nuclear facility, the contractor responsible for the facility must
· update the safety basis to keep it current and to reflect changes in the facility, the work, and the hazards as they are analyzed in the documented safety analysis; 
· annually submit to DOE either the updated documented safety analysis for approval or a letter stating that there have been no changes in the documented safety analysis since the prior submission;
· incorporate in the safety basis any changes, conditions, or hazard controls directed by DOE.

The safety basis requirements of Part 830 require the contractor responsible for a DOE nuclear facility to analyze the facility, the work to be performed, and the associated hazards, and to identify the conditions, safe boundaries, and hazard controls necessary to protect workers, the public, and the environment from adverse consequences. These analyses and hazard controls constitute the safety basis upon which the contractor and DOE rely to conclude that the facility can be operated safely. Performing work consistent with the safety basis provides reasonable assurance of adequate protection of workers, the public, and the environment.
eo. Define the following terms and discuss the purpose of each:

Design basis

Authorization basis

Engineered safety features

Safety analysis

Safety systems

Design Basis

DOE G 4201.1, Nonreactor Nuclear Safety Design Criteria and Explosives Safety Criteria Guide for Use with DOE O 420.1, Facility Safety, defines design basis as information that identifies the specific functions to be performed by a structure, system, or component of a facility, and the specific values or range of values chosen for controlling parameters as reference bounds of design. These values may be restraints derived from generally accepted state of the art practices for achieving functional goals, or requirements derived from analyses (based on calculations and/or experiments) of the effects of a postulated accident for which a structure, system, or component must meet its functional goals. 

Authorization Basis

As defined in DOE Notice 411.1-1B, the authorization basis consists of those aspects of the facility design basis and operational requirements relied upon by DOE to authorize operation. These aspects are considered to be important to the safety of the facility operations. The authorization basis is described in documents such as the facility safety analysis report and other documented safety analyses, hazard classification documents, TSRs, DOE-issued safety evaluation reports, and facility-specific commitments made in order to comply with DOE Orders or Policies. 
Engineered Safety Features

Engineered safety features are the features (systems and equipment) engineered into the plant to mitigate the effects of anticipated and postulated accidents.

Safety Analysis

A safety analysis is a documented process to (1) provide systematic identification of hazards within a given DOE operation, (2) describe and analyze the adequacy of the measures taken to eliminate, control, or mitigate identified hazards; and (3) analyze and evaluate potential accidents and their associated risks.

Safety Systems

A safety system is a system important to safety provided to ensure the safe shutdown of the reactor or the residual heat removal from the core, or to limit the consequences of anticipated operational occurrences and design basis accidents.

Safety systems consist of the protection system, the safety actuation systems, and the safety system support features. Components of safety systems may be provided solely to perform safety functions, or they may perform safety functions in some plant operational states and non-safety functions in other operational states.

References:
DOE G 420.1-1 

ep. Describe the requirements for the scope and content of a Nuclear Safety Analysis Report and discuss the general content of each of the required sections of Nuclear Safety Analysis Report. 

Note: The safety analysis report has been replaced by the documented safety analysis.

A documented safety analysis (DSA) must demonstrate the extent to which a nuclear facility can be operated safely with respect to workers, the public, and the environment.

DOE expects a contractor to use a graded approach to develop a DSA and describe how the graded approach was applied. The level of detail, analysis, and documentation will reflect the complexity and hazard associated with a particular facility. Thus, the DSA for a simple, low-hazard facility may be relatively short and qualitative in nature, while the DSA for a complex, high-hazard facility may be quite elaborate and more quantitative. DOE will work with its contractors to ensure a DSA is appropriate for the facility for which it is being developed.

Because DOE has ultimate responsibility for the safety of its facilities, DOE will review each DSA to determine whether the rigor and detail of the DSA are appropriate for the complexity and hazards expected at the nuclear facility. In particular, DOE will evaluate the DSA by considering the extent to which it (1) satisfies the provisions of the methodology used to prepare the DSAs, and (2) adequately addresses the criteria set forth in 10 CFR 830.204(b). DOE will prepare a Safety Evaluation Report to document the results of its review of the DSA. A DSA must contain any conditions or changes required by DOE.

eq. Discuss the ways that contractor management makes use of Nuclear Safety Analysis Reports.

The safety basis and DSA rule, contained in 10 CFR 830 ,”Nuclear Safety Management” requires DOE contractors to establish and maintain a safety basis for hazard category 1, 2, and 3 nuclear facilities. In establishing the safety basis for a nuclear facility, subpart B of the rule describes how the responsible contractor must prepare a DSA that in part, (1) describes the facility, activities, and operations, (2) provides systematic identification of hazards, (3) evaluates normal, abnormal, and accident conditions, and (4) derives hazard controls to provide an adequate level of safety to the public, workers, and the environment. The safety basis and DSA rules give the contractor flexibility in proposing a method for DSA development, including “safe harbor” methods. While the safe harbor approaches promote systematic, overarching DSA guidance for the accident and consequence analysis, there still may be considerable hurdles for analysis of category 2 facilities in terms of appropriate methods and software. Concurrent with the complexity issue are schedule constraints associated with the safety basis rule.

References:
Chung, D.Y., and O’Kula, K.R., WSRC-MS-2002-00118, Accident Analysis Guidance for Completion of 10 CFR 830-Compliant DSAs.  
er. Discuss the transportation safety requirements of 10 CFR 830, Subpart B.
In the performance of on-site packaging and transportation activities, assurance must be given that proper safety, health, and environmental protection are maintained. For on-site transfers of hazardous material at DOE sites, this assurance can be provided by specification of operational safety procedures in the site-specific TSDs. Adherence to Federal regulations normally applicable to off-site transportation is an acceptable approach to meeting the on-site safety requirements. However, an alternative, integrated approach which considers the packaging in combination with specified communication and control measures is also acceptable.
Such an integrated approach should include hazard classification of the material, hazard containment, hazard communication, and control measures commensurate with the hazard of the material being transported, such as

· identification of the physical characteristics, chemical characteristics, and potential property damage of the designated hazard classification;

· containment requirements for each hazardous material transfer that ensure retention of materials under normal on-site transport operations;

· hazard communication requirements that provide sufficient information to personnel handling the material and to emergency responders such that the hazards of the material being handled or transferred can be assessed prior to having direct contact with it;

· control requirements appropriate for the level of containment and communication provided that take into account the possibility and consequences of credible accidents. 

These control requirements should result in minimal acceptance of risk above the risks accepted in the context of existing hazardous materials regulations. For radioactive materials, appropriate controls also need to be provided to ensure nuclear criticality safety and minimize personnel exposures in accordance with ALARA principles.

References:
DOE G 460.1-1 
es. Identify the types of data and records required to be retained as permanent records.
The following records must be controlled and maintained by the responsible line organization. These documents are quality assurance records and shall be retained in accordance with the DOE Records Inventory Disposition Schedule:

· Submitted safety basis documents (e.g., DSAs, TSRs, USQ Change Package), SERs, and supporting documentation associated with DOE’s review and approval of a safety basis document (e.g., review comments, resolution matrices, transmittal correspondence between the contractor and DOE, independent analyses or calculations performed by or for DOE)
· Annual summary report of all contractors USQ determinations and any correspondence associated with the DOE determination of the adequacy of the summary report

· USQ correspondence between the contractor and DOE and any related documentation (e.g., notifications, schedule for resolution, compensatory actions)

Title 10 CFR 830 states that a contractor must maintain complete and accurate records as necessary to substantiate compliance with the requirements of this part.
References:
DOE, ORO Directives Management Group, ORO O 420 
24. Waste management personnel shall demonstrate a familiarity level knowledge of Department of Energy (DOE) Technical Standard DOE-STD-1027-92, Hazard Categorization and Accident Analysis Techniques. 

et. Using DOE-STD-1027-92 as a reference, discuss its purpose, applicability, and scope. 

DOE has thousands of nuclear facilities ranging from inactive buried waste sites, nuclear weapons materials production facilities (active and inactive), and laboratory facilities, to nuclear reactors. DOE-STD-1027-92 was developed in order to sort these facilities into categories and tailor the nuclear safety requirements to corresponding hazard levels. The standard provides guidance for sorting nuclear facilities into four categories: Categories 1 through 3, and Below Category 3 (i.e., Radiological Facilities). Category 1 consists of nuclear reactors above 20 megawatts, and other facilities as may be designated by line management. These have the potential for significant off-site consequences from accidents. Category 2 consists of facilities with nuclear criticality hazards and those with the potential for significant on-site consequences. Category 3 is for those with only significant localized consequences. Below Category 3 are those facilities for which the consequences are expected to be less than for Category 3.

eu. State the three levels of facility hazard categorization.

Hazard Category 1

Definition. Hazard analysis shows the potential for significant off-site consequences. Hazard category 1 applies to category A reactors and facilities designated by the program Secretarial Officer (PSO).

Considerations. Category A reactors are those that have a steady-state power level greater than 20 megawatts.

Hazard Category 2

Definition. Hazard analysis shows the potential for significant on-site consequences. This category applies to facilities with the potential for nuclear criticality events or with sufficient quantities of hazardous material and energy so as to require on-site emergency planning activities.
Radiological Criteria. The criterion is that which is given in 10 CFR 30, with rebaselined calculation. This criterion is essentially possession of quantities of material whose unmitigated release could produce total doses of 1 rem in the range of 100 meters from the facility.

In addition, any facility containing fissile material in quantities greater than the theoretical minimum mass limits for criticality emergencies as specified in ANSI/ANS-8.1-1983, R88, Nuclear Criticality Safety in Operations with Fissionable Materials Outside Reactors, should be included. For aqueous solutions of U233, U235, and Pu239, these values, are 500, 700, and 450 grams, respectively. Credit may be taken if segmentation or nature of process precludes potential for criticality.

Considerations. The intent of this threshold is to capture those quantities of material whose unmitigated release would require an emergency plan for on-site evacuation. The NRC has specified certain values in 10 CFR 30 with a defined threshold of a 1 rem dose at 100 meters. DOE has evaluated these numbers and made certain modifications to release fractions which are explicitly allowed in the regulation. DOE has also modified the meteorology used in the threshold calculation.

Specific ground rules for category 2 hazard categorization are as follows:

· In general, it is necessary to consult the individual threshold values only if an individual isotope is being isolated and collected for some purpose. For example, if a facility processes weapons grade plutonium, it can simply be classified on the aggregate amount of Pu239 present without specifying quantities of trace isotopes (i.e., Pu238, Pu240, Am241, etc.) carried along in the mixture. Likewise, if a fuel reprocessing plant has more than 1000 curies of mixed fission products, it is a Category 2 facility with no need to consider individual radionuclide make-up.

· Facilities are considered category 2 if the potential for criticality exists in the storage arrays and the processing means used.

Hazard Category 3

Definition. Hazard analysis shows the potential for significant but localized consequences. This category applies to facilities with quantities of hazardous radioactive materials which meet or exceed the Table A.1 values in DOE-STD-1027-92.

Radiological Criteria. This category applies to quantities of radioactive materials as specified in Table A.1 of DOE-STD-1027-92.

Considerations. The definition of the category 3 threshold is designed to exclude those facilities which cannot have a significant radiological impact outside the facility.

25. Waste management personnel shall demonstrate a familiarity level knowledge of nuclear criticality safety, with respect to its impact on Department nuclear safety.

ev. Discuss the purpose and policy associated with the DOE O 420.1B, Facility Safety, criticality safety requirements.

DOE O 420.1B establishes facility safety requirements related to nuclear safety design, criticality safety, fire protection, and natural phenomena hazards mitigation.

ew. Define the following terms associated with nuclear criticality safety:

Criticality incident

Double contingency principle

Geometry control

Nuclear criticality safety

Significant quantity of fissionable material

Temporary exemption

Criticality Incident

A criticality incident is the release of energy as a result of accidentally producing a self-sustaining or divergent fission chain reaction.

Double Contingency Principle

The double contingency principle requires that process designs incorporate sufficient factors of safety to require at least two unlikely, independent, and concurrent changes in process conditions before an inadvertent, unplanned criticality could occur. Protection, or defense in depth, shall be provided by either (1) the control of two independent process parameters (which is the preferred approach, if practical), or (2) a system of multiple controls on a single parameter. In all cases, no single failure shall result in the potential for a criticality accident. The basis for selecting either approach shall be fully documented.

The two parameters that are controlled in the double contingency analysis process shall not be subject to common mode failures. Judgment is required in determining whether the two events are related and, consequently, whether they represent two contingencies or a single contingency. For example, exceeding a storage limit and then flooding an area with water would constitute two independent events. However, a fire followed by the flooding of a storage area with fire suppression water would constitute a single event.

Geometry Control 

Where a significant quantity of fissionable material is being processed and criticality safety is a concern, passive engineered controls such as geometry control shall be considered as a preferred control method.

Nuclear Criticality Safety

The practice of nuclear criticality safety is the prevention of criticality accidents and the mitigation of the possible consequences should such an accident occur.

Significant Quantity of Fissionable Material

A significant quantity of fissionable material is the minimum quantity of fissionable material for which control is required to maintain sub-criticality under all normal and credible abnormal conditions.
Temporary Exemption

The DOE site office or NNSA site manager may grant a temporary exemption while the PSO is processing an exemption request. The temporary exemption is limited to the shorter of 180 days from its granting or until the exemption is approved or denied. Exemptions will be reviewed for applicability and currency at intervals not to exceed 5 years. 

References:
Lawrence Livermore National Laboratory, Environment, Safety, and Health Manual, vol. 2, Rev. November 7, 2006
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ex. Discuss the contractor responsibilities for the following in relation to criticality safety activities:

Criticality safety evaluations

Monitoring

Surveillance

Transportation

Storage

Criticality Safety Evaluations

The double contingency principle must be followed in developing limits and controls in criticality safety evaluations, and deviations from the principle must be documented, justified, and approved by DOE. Criticality safety evaluations must be conducted in accordance with the latest revision to DOE-STD-3007-93, Guidelines for Preparing Criticality Safety Evaluations at Department of Energy Non-Reactor Nuclear Facilities, February 2007, and evaluated in accordance with DOE-STD-1134-99, DOE Standard: Review Guide for Criticality Safety Evaluations, September 1999.

Monitoring 

Devices to monitor individual exposures to external radiation and to warn personnel of radioactive contamination must be used in accordance with 10 CFR 835. Air sampling equipment should be placed in strategic locations to detect and evaluate airborne contaminant conditions at work locations. Continuous air monitors with preset alarms should be provided to give early warning of significant releases of radioactive materials. Air monitoring and warning systems must comply with the requirements of 10 CFR 835 with consideration for additional guidance contained in ANSI N13.1.

The data presented in appendix A of 10 CFR 835 are to be used for controlling individual internal doses in accordance with 10 CFR 835.209, identifying the need for air monitoring in accordance with 10 835.403, and identifying the need for posting of airborne radioactivity areas in accordance with 10 835.603(d).

The derived air concentration (DAC) values are given for individual radionuclides. For known mixtures of radionuclides, determine the sum of the ratio of the observed concentration of a particular radionuclide and its corresponding DAC for all radionuclides in the mixture. If this sum exceeds unity (1), then the DAC has been exceeded. For unknown radionuclides, the most restrictive DAC (lowest value) for those isotopes not known to be absent shall be used.

The DAC for limiting radiation exposures through inhalation of radionuclides by workers are listed in this appendix. The values are based on either a stochastic (committed effective dose equivalent) dose limit of 5 rems (0.05 Sv) or a nonstochastic (organ) dose limit of 50 rems (0.5 Sv) per year, whichever is more limiting.

References: 10 CFR 835, Appendix A

Surveillance

Surveillance processes must be established to forewarn of unacceptable or unsafe accumulations of a significant quantity of fissionable materials in process equipment, storage areas, piping, and ventilation systems, thus permitting normal corrective actions. If unacceptable or unsafe accumulations of a significant quantity of fissionable materials are detected, corrective actions should be taken in regard to the area. 

Transportation

Each licensee who transports licensed material outside the site of usage, as specified in the NRC license, or where transport is on public highways, or who delivers licensed material to a carrier for transport, shall comply with the applicable requirements of the Department of Transportation (DOT) regulations in 49 CFR 107, 171 through 180, and 390 through 397, appropriate to the mode of transport.

The licensee shall particularly note DOT regulations in the following areas:

· Packaging, 49 CFR 173, subparts A, B, and I

· Marking and Labeling, 49 CFR 172, subpart D, and sections 172.400–172.407 and 172.436–172.441 of subpart E

· Placarding, 49 CFR 172, subpart F, especially sections 172.500–172.519 and 172.556, and appendices B and C

· Accident Reporting, 49 CFR 171, sections 171.15 and 171.16

· Shipping Papers and Emergency Information, 49 CFR 172, subparts C and G

· Hazardous Material Employee Training, 49 CFR 172, subpart H

· Security Plans, 49 CFR 172, subpart I

· Hazardous Material Shipper/Carrier Registration, 49 CFR 107, subpart G 

The licensee shall also note DOT regulations pertaining to the following modes of transportation:

· Rail, 49 CFR 174, subparts A–D and K

· Air, 49 CFR 175

· Vessel, 49 CFR 176, subparts A–F and M

· Public Highway, 49 CFR 177, and parts 390–397

· If DOT regulations are not applicable to a shipment of licensed material, the licensee shall conform to the standards and requirements of the DOT specified in paragraph (a) of  10 CFR 71 as if the shipment or transportation were subject to DOT regulations. A request for modification, waiver, or exemption from those requirements, and any notification referred to in those requirements, must be filed with, or made to, the Director, Office of Nuclear Material Safety and Safeguards, U.S. Nuclear Regulatory Commission, Washington, DC 20555-0001.

References:  10 CFR 71 
Storage

Plutonium storage facilities and containers should be monitored and checked periodically to ensure continued integrity of containment. When required by the form or hazard potential of the stored material, procedures should be developed to detect contamination or loss of primary containment when personnel enter the plutonium storage facility.

References:
DOE G 421.1-1 

ey. Identify the types of data and records required to be retained as permanent records.
Each licensee, including nuclear reactor licensees as defined in sections 50.21 and 50.22 of 10 CFR 74, authorized to possess at any one time and location special nuclear material in a quantity totaling more than 350 grams of contained uranium-235, uranium-233, or plutonium, or any combination thereof, shall complete and submit, in computer-readable format, material balance reports concerning special nuclear material that the licensee has received, produced, possessed, transferred, consumed, disposed of, or lost. The physical inventory listing report must be submitted with each material balance report. Each licensee shall prepare and submit the reports described in this paragraph in accordance with instructions (NUREG/BR-0007 and NMMSS Report D-24, Personal Computer Data Input for NRC Licensees). Copies of these instructions may be obtained from the U.S. Nuclear Regulatory Commission, Division of Nuclear Security, Washington, DC, 20555-0001. Each licensee subject to the requirements of section 74.51 shall compile a report as of March 31 and September 30 of each year and file it within 30 days after the end of the period covered by the report. All other licensees subject to this requirement shall submit a report within 
60 calendar days of the beginning of the physical inventory required by sections 74.19(c), 74.31(c)(5), 74.33(c)(4), or 74.43(c)(6). The commission may permit a licensee to submit the reports at other times for good cause.

Any licensee who is required to submit routine material status reports pursuant to 
section 75.35 of this chapter (pertaining to implementation of the US/IAEA Safeguards Agreement) shall prepare and submit these reports only as provided in that section.

References:  10 CFR 74 
26. Waste management personnel shall demonstrate a familiarity level knowledge of the Price-Anderson Amendments Act of 1988 and its impact on Department of Energy nuclear safety activities.

ez. Describe the purpose and scope of the Price-Anderson Amendments Act.

The DOE Price-Anderson Amendments Act (PAAA) Enforcement Program is a mechanism to judiciously take action against DOE contractors for unsafe actions or conditions that violate nuclear safety requirements for protecting workers and the public. The enforcement program provides positive incentives for contractors to attain an enhanced nuclear safety culture by complying with standards and requirements, relying on self-identification of problems, reporting potential non-compliances to DOE, and initiating timely and effective corrective actions. The enforcement program is part of DOE’s overall safety management program, which focuses on line management responsibility for safety, comprehensive requirements, competence that is commensurate with responsibilities, independent oversight, and enforcement. 

The 1988 Price-Anderson Amendments Act extended indemnification to DOE operating contractors for the consequences of a nuclear incident. At the same time, Congress required DOE to begin undertaking enforcement actions against those contractors who violate nuclear safety rules. The PAAA, in effect, required DOE to establish an internal self-regulatory process.

Such enforcement actions require the formal promulgation of rules in accordance with the requirements of the Administrative Procedure Act, including adequate public notice and opportunity for comment by the public. To date, three substantive rules have become final rules and are therefore enforceable: Quality Assurance Requirements, Safety Basis Requirements, and Radiation Protection for Workers. Additionally, DOE rules governing contractor employee protection and accuracy of information (10 CFR 820.11) have been identified as nuclear safety requirements that are enforceable under the statute. 

References:
DOE, A DOE Management Tool — The PAAA Enforcement Program, 2006

fa.  Discuss the Act’s applicability to the Department nuclear safety activities.

In the case of most DOE activities, the system of financial protection currently takes the form of an indemnification by DOE for legal liability for a nuclear incident or a precautionary evacuation arising from activity under a DOE contract. The DOE Price-Anderson indemnification

· provides omnibus coverage of all persons who might be legally liable for injuries related to a nuclear incident;

· indemnifies fully all legal liability up to the statutory limit on such liability, which is currently approximately $8.96 billion for a nuclear incident in the U.S.;

· covers all DOE contractual activity that might result in a nuclear incident in the U.S.;

· is not subject to the availability;

· is mandatory and exclusive.

References:
State of Nevada, The Nevada Agency for Nuclear Projects, State of Nevada Comments on the U.S. Department of Energy Office of General Counsel Notice of Inquiry Concerning Preparation of a Report to Congress on the Price-Anderson Act, January 30, 1998 
fb. Discuss the civil and criminal penalties imposed on the Department, management and operating contractors, and subcontractors as the result of a violation of applicable rules and regulations related to nuclear safety.
For all contractors, subcontractors, and suppliers thereto, DOE has the authority to issue Notices of Violation when non-compliances with nuclear safety requirements are identified. In addition, for cases involving for-profit contractors, DOE has the authority to issue fines for violations of nuclear safety rules up to $110,000 per day per occurrence. Civil penalties are not applicable to individual employees or to contractors specifically exempted by section 234A(d) of the Atomic Energy Act of 1954 (as amended).

References:
Brookhaven National Laboratory, Price-Anderson Amendments Act
fc. Discuss the requirements associated with the topics below, as they are affected by the rule-making aspect of the Price-Anderson Amendments Act:
Safety Analysis Reports (SARs)

Unreviewed Safety Questions (USQs)

Quality Assurance (QA) Requirements

Technical Safety Requirements (TSRs)

Safety Analysis Reports (SARs)

Note: Documented Safety Analyses have replaced SARs.

For select environmental restoration activities, a health and safety plan (HASP) can be used as alternative documentation to satisfy both Price-Anderson Amendments Act nuclear safety requirements and OSHA worker safety requirements. DOE-STD-1120-98 provides guidance on the format and content for developing a HASP. The HASP is meant to be revised as necessary to reflect changes in hazards, hazard controls, and activities performed. In addition to developing the HASP, the rule requires the contractor to provide a description of the emergency response, conduct of operations, training and qualification, and maintenance management programs. Generally, these descriptions would simply identify the applicable/necessary portions of the site-wide programs and describe how they would be applied for these activities.

Unreviewed Safety Questions (USQs)

The USQ process is an important tool for evaluating whether a change affects the safety basis. DOE contractors for hazard category 1, 2, or 3 nuclear facilities must use the USQ process to ensure that the safety bases are not undermined by changes in the facilities or activities. The USQ process permits a contractor to make physical and procedural changes to a nuclear facility and to conduct tests and experiments without prior approval provided these changes do not cause a situation that involves a USQ. The USQ process provides contractors with the flexibility needed to conduct day-to-day operations by requiring only those changes and tests with a potential to impact the safety basis (and therefore the safety of the nuclear facility) to be approved by DOE. This allows DOE to focus its review on only those changes that have the potential to be significant to safety. The USQ process helps keeps the safety basis current by ensuring appropriate review of, and response to, situations that might adversely affect the safety basis. The USQ process also provides requirements to address the discovery of potential inadequacies of the safety analysis. Specific requirements for USQs are established in section 830.203 of the rule. DOE contractors must get DOE approval of their USQ procedures.

Quality Assurance (QA) Requirements

Quality problems identified by internal and external sources (e.g., DOE OA, judgments of need resulting from Type A Accident Investigations, DOE Office of Price-Anderson Enforcement, DOE Inspector General, or customers) should be tracked through resolution. Corrective action is the identification of cause and the effective resolution of a quality problem after its occurrence to prevent its recurrence. The Department’s CATS and Type A accident investigation judgments of need are used to report corrective actions and their status for Office of Oversight safety issues. Specific expectations for CATS and corrective action plans are defined in attachment 4 of the QA Order and in the CATS Web site at http://www.eh.doe.gov/camp/index.html.
Technical Safety Requirements (TSRs)

TSRs establish and document the facility’s operating limits, surveillance requirements, administrative controls, and other requirements.

The safety basis requirements of subpart B of 10 CFR 830 are focused on the facility-level functions of analyzing hazards and identifying controls. The rule does not discriminate between the types of hazards that should be considered (although only those with a nuclear nexus could be subject to Price Anderson enforcement actions should the rule be violated). A facility safety basis treats task-level hazards through ISMS provisions for analyzing hazards and identifying controls for that level of work, and the safety basis invokes the safety management programs that implement those processes through the administrative controls of the TSR. Similarly, the safety basis incorporates site-level functions for analyzing hazards and identifying controls through invoking site-wide programs such as the emergency management program, also through TSR administrative controls. In this way, a facility safety basis developed under 10 CFR 830 conforms to the principles and functions of ISMS.

References:
DOE G 421.1-2 
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27. Waste management personnel shall demonstrate a working level knowledge of DOE O 450.1, Environmental Protection Program.

fd. Define the following terms:

Effluent

Effluent Monitoring

Environmental Monitoring

Environmental Protection Standard

Environmental Surveillance

Environmental Occurrence

Pollution Prevention

Effluent

An effluent is any treated or untreated air emission or liquid discharge at a DOE site or from a DOE facility.

Effluent Monitoring

Effluent monitoring is the collection and analysis of samples or measurements of liquid and gaseous effluents for the purpose of characterizing and quantifying contaminants, assessing radiation exposures of members of the public, providing a means to control effluents at or near the point of discharge, and demonstrating compliance with applicable standards and permit requirements.

Environmental Monitoring

Environmental monitoring is the collection and analysis of environmental samples or direct measurements of environmental media. Environmental monitoring consists of three major activities: effluent monitoring, environmental surveillance, and meteorological monitoring.

Environmental Protection Standard

An environmental protection standard is a specified set of rules or conditions concerned with delineation of procedures; definition of terms; specification of performance, design, or operations; or measurements that define the quantity of emissions, discharges, or releases to the environment and the quality of the environment.

Environmental Surveillance

Environmental surveillance is the collection and analysis of samples of air, water, soil, foodstuffs, biota, and other environmental media, and the measurement of external radiation and radioactive materials and chemicals for purposes of demonstrating compliance with applicable standards, assessing radiation or chemical exposures to members of the public, and assessing the effect, if any, on the local environment.

Environmental Occurrence

An environmental occurrence is any sudden or sustained deviation from a regulated or planned performance at an operation that has environmental protection and compliance significance.

Pollution Prevention

Pollution prevention is a source reduction as defined in the Pollution Prevention Act and other practices that reduce or eliminate the creation of pollutants through (1) increased efficiency in the use of raw materials, energy, water, or other natural resources, or (2) protection of natural resources by conservation. The Department of Energy has expanded this definition to include recycling.
References:
Lawrence Berkeley National Laboratory, LBNL/PUB-3000, Chapter 11 – Environmental Protection, Lawrence Berkeley National Laboratory Health and Safety Manual, December 2005 


DOE-HDBK-1188-2006 
fe. Discuss the Department's policy pertaining to the environmentally safe and sound operation of its facilities.
An Integrated Safety Management System (ISMS) represents DOE’s overall umbrella framework for managing environment, safety, and health (ES&H). It was developed in response to recommendations 95-2 and 98-1 issued by the DNFSB and was implemented at virtually all DOE sites by October 2000. The framework for ISMS is provided in DOE 
P 450.4, Integrated Safety Management System Policy, and guidance is provided in DOE 
G 450.4-1B, Integrated Safety Management System Guide, dated March 1, 2001. In addition, ISMS is incorporated in DOE contracts through several Department of Energy Acquisition Regulations (DEAR) clauses. Within ISMS, the term “safety” is defined to encompass ES&H, including pollution prevention. 

In April 2000, Executive Order (EO) 13148, Greening the Government through Leadership in Environmental Management, required Federal agencies to implement Environmental Management Systems (EMSs) at all appropriate facilities by December 31, 2005. Responsive to EO 13148, DOE issued DOE O 450.1, Environmental Protection Program, which requires DOE elements to establish an EMS that is integrated into the DOE ISMS.

An EMS is a systematic and structured approach for addressing the environmental consequences of an organization’s activities, products, and services. DOE O 450.1 defines an EMS as a “continuous cycle of planning, implementing, evaluating and improving processes and actions undertaken to achieve environmental missions and goals.”

Several recognized EMS frameworks exist. Most are based on the International Organization for Standardization (ISO) 14001 EMS standard. As a result, ISO 14001 is the framework on which organizations most frequently choose to base their EMSs. DOE O 450.1 does not prescribe the type of EMS framework that DOE elements must use. 
References:
DOE G 450.1-1A 
ff. Discuss the requirements for Notification and Reports. Include the following at a minimum:
Office of Management and Budget (OMB) Circular A-106
Office of Management and Budget (OMB) Circular A-106 Reporting

OMB Circular No. A-106, Reporting Requirements in Connection with the Prevention, Control, and Abatement of Environmental Pollution at Existing Federal Facilities, December 31, 1974, required all Federal agencies to develop a Pollution Abatement Plan (commonly referred to as the FEDPLAN or the A-106 Report) to track the status of all environmental projects, regardless of the source of funding. The FEDPLAN, including annual status report supplements, is used by the EPA Office of Federal Activities as a management tool to justify the environmental portion of the President’s annual budget.
This circular was rescinded in April 1996, and for ongoing data requirements, agencies will report under EO 12088, “Federal Compliance with Pollution Control Standards,” using their own in-house data systems. This action was part of President Clinton’s Reinventing Government effort. 

Pollution Prevention and TRI Reporting
As directed by EO 12856, “Federal Compliance with Right-to-Know Laws and Pollution Prevention Requirements,” all Federal agencies must comply with the reporting requirements of the Emergency Planning and Community Right-to-Know Act of 1986 (EPCRA) and the Pollution Prevention Act of 1990 (PPA). Thus, each DOE site is subject to reporting to the Toxic Release Inventory (TRI) if (1) the facility has 10 or more full-time employees, and (2) the facility manufactures, processes, or otherwise uses any listed toxic chemical in quantities greater than the established threshold in the course of a calendar year.

Reporting of Low-Level Radioactive Waste Disposal
EH-41 prepared and distributed on September 30, 1993, a report entitled, Disposal of Low-Level and Mixed Low-Level Radioactive Waste During 1990. The report presents isotopic inventories and other data for low-level waste (LLW) and mixed LLW disposed of during calendar year 1990 at commercial disposal facilities and DOE sites. DOE disposal information in the report includes data from the Savannah River Site (SRS), the Nevada Test Site, LANL, INEL, the Hanford Site, the Y-12 Site, and Oak Ridge National Laboratory. The report also provides information on LLW stored at DOE sites and makes suggestions regarding improving LLW disposal data.

Federal Facility Hazardous Waste Compliance Docket

CERCLA section 120(c) requires EPA to establish and maintain the Federal Agencies Hazardous Waste Compliance Docket which consists of a list of Federal facilities that manage hazardous waste or have potential hazardous waste contamination. The docket identifies the Federal facilities that should be evaluated to determine if they pose a risk to public health or the environment. This information is available to the public through EPA’s Federal Facility Compliance Oversight Web site www.epa.gov/compliance/assistance/sectors/Federalsectors.html.
National Priorities List (NPL) Listing
EH-41 provides DOE’s CERCLA docket coordinator who responds to EPA’s proposed listing of DOE facilities on the docket. Information is verified and/or corrected in conjunction with the field offices. This information is then transmitted to EPA. EH-41 has developed and maintains a database of information regarding the listing of DOE facilities and their status on the CERCLA docket. 

CERCLA section 105 (a)(8)(B) requires that the National Contingency Plan include a list of national priorities among the known releases and hazardous sites in the United States. This list, the NPL, is updated at least annually and contains Federal as well as private facilities. The latest information on the NPL may be found at EPA’s Site Information Web site.

References:
DOE,  Environmental Policy & Guidance, Compliance Reporting Requirements
fg. Discuss the requirements for an environmental monitoring plan.

DOE O 450.1, Environmental Protection Program, requires each DOE site to conduct environmental monitoring and measurement as part of its environmental management system (EMS). This environmental monitoring should be conducted to
· verify and support compliance with applicable Federal, state, and local environmental laws, regulations, permits, and orders;

· establish baselines and characterize trends in the physical, chemical, and biological condition of effluent and environmental media;

· identify potential environmental problems and evaluate the need for remedial actions or measures to mitigate the problem;

· detect, characterize, and report unplanned releases;

· evaluate the effectiveness of effluent treatment and control and pollution abatement programs;

· determine compliance with commitments made in environmental impact statements, environmental assessments, safety analysis reports, or other official DOE documents.

An environmental monitoring plan should be written to contain the rationale and design criteria for monitoring and tracking the environmental aspects and targets identified in the site EMS, the extent and frequency of monitoring and measurements, procedures for laboratory analyses, quality assurance (QA) requirements, program implementation procedures, and direction for the preparation and disposition of reports. Changes to the monitoring plan, identified through audit of the site EMS, may be necessary to allow the use of advanced technology and new data collection techniques.

References:
DOE/WIPP 99-2194, Rev. 2, Waste Isolation Pilot Plant Environmental Monitoring Plan, February 2004
28. Waste management personnel shall demonstrate a familiarity level knowledge of the Clean Air Act (CAA) and implementing regulations.

fh. Discuss the application of the Clean Air Act to the Department of Energy and its facilities.

The CAA establishes a regulatory framework for attaining and maintaining air quality standards. The CAA was enacted in 1970 and amended in 1990. The purposes of the Act are

· to protect and enhance the quality of the nation’s air resources so as to promote the public health and welfare and the productive capacity of its population;

· to initiate and accelerate a national research and development program to achieve the prevention and control of air pollution;

· to provide technical and financial assistance to state and local governments in connection with the development and execution of the Air Pollution Prevention and Control Programs;

· to encourage and assist in the development and operation of regional air pollution control programs.

The CAA applies not only to environmental activities at DOE facilities, but also to plant utilities, new sources (e.g., generators), and vehicle operation activities without exception, unless exempted by the President of the United States for reasons paramount to the country. The DOE must also comply with all Federal, state, interstate, and local requirements to the same extent as any non-government entity. 

fi. Identify the National Ambient Air Quality Standards (primary and secondary) and the National Emission Standards for Hazardous Air Pollutants (NESHAP) requirements as they apply to attainment and non-attainment areas.

National Ambient Air Quality Standards

The CAA, as amended in 1990, requires EPA to set National Ambient Air Quality Standards (NAAQS) for wide-spread pollutants from numerous and diverse sources considered harmful to public health and the environment. The CAA established two types of national air quality standards. Primary standards set limits to protect public health, including the health of “sensitive” populations such as asthmatics, children, and the elderly. Secondary standards set limits to protect public welfare, including protection against visibility impairment, damage to animals, crops, vegetation, and buildings. The CAA requires periodic review of the science upon which the standards are based and the standards themselves. EPA has set NAAQS for six principal pollutants, which are called “criteria” pollutants. The criteria pollutants are O3, particulate matter (PM), CO, SO2, nitrous oxides (NOx), and lead. Air quality standards and implementation control guidance for the criteria pollutants can be found at www.epa.gov/ttn/naaqs. The primary and secondary standards are presented in table 8.

Table 8. National Ambient Air Quality Standards TC  "Table 8. National Ambient Air Quality Standards" \f t \l 1 
	Pollutant
	Primary Standards
	Averaging Times
	Secondary Standards

	Carbon monoxide
	9 ppm 
(10 mg/m3)
	8-hour1
	None

	
	35 ppm 
(40 mg/m3)
	1-hour1
	None

	Lead
	1.5 µg/m3
	Quarterly average
	Same as primary

	Nitrogen dioxide
	0.053 ppm 
(100 µg/m3)
	Annual (arithmetic mean)
	Same as primary

	Particulate matter (PM10)
	Revoked2
	Annual2 (arithmetic mean)
	

	
	150 µg/m3
	24-hour3
	

	Particulate matter (PM2.5)
	15.0 µg/m3
	Annual4 (arithmetic mean)
	Same as primary

	
	35 µg/m3
	24-hour5
	

	Ozone
	0.08 ppm
	8-hour6
	Same as primary

	
	0.12 ppm
	1-hour7
(applies only in limited areas)
	Same as primary

	Sulfur oxides
	0.03 ppm
	Annual (arithmetic mean)
	——

	
	0.14 ppm
	24-hour1
	——

	
	—— 
	3-hour1
	0.5 ppm 
(1300 µg/m3)


Source: Data from 40 CFR 50
Notes:

1
Not to be exceeded more than once per year.

2
Due to a lack of evidence linking health problems to long-term exposure to coarse particle pollution, the agency revoked the annual PM10 standard in 2006 (effective December 17, 2006).

3
Not to be exceeded more than once per year on average over 3 years.

4
To attain this standard, the 3-year average of the weighted annual mean PM2.5 concentrations from single or multiple community-oriented monitors must not exceed 15.0 µg/m3.

5
To attain this standard, the 3-year average of the 98th percentile of 24-hour concentrations at each population-oriented monitor within an area must not exceed 35 µg/m3 (effective December 17, 2006).

6
To attain this standard, the 3-year average of the fourth-highest daily maximum 8-hour average ozone concentrations measured at each monitor within an area over each year must not exceed 0.08 ppm. 

7
(a) The standard is attained when the expected number of days per calendar year with maximum hourly average concentrations above 0.12 ppm is < 1, as determined by appendix H. 

(b) As of June 15, 2005 EPA revoked the 1-hour ozone standard in all areas except the fourteen 8‑hour ozone nonattainment Early Action Compact (EAC) Areas.

The CAA defines compliance areas as “attainment” or “non-attainment” areas. An attainment area is defined as a geographic area in which levels of a criteria air pollutant meet the health-based primary standard (NAAQS) for the pollutant. By contrast, a non-attainment area is a geographic area in which the level of a criteria air pollutant is higher than the level allowed by the Federal standards. An area may have an acceptable level for one criteria air pollutant, but may have unacceptable levels for others. Thus, an area could be both attainment and non-attainment at the same time. Attainment areas are defined using Federal pollutant limits set by EPA.

National Emissions Standards for Hazardous Air Pollutants (NESHAPs)

NESHAPs are emissions standards set by the EPA for an air pollutant not covered by NAAQS that may cause an increase in fatalities or in serious, irreversible, or incapacitating illness. The standards for a particular source category require the maximum degree of emission reduction that the EPA determines to be achievable, which is known as the MACT. These standards are authorized by section 112 of the CAA and the regulations are published in 40 CFR parts 61 and 63.

Examples of NESHAP pollutants are asbestos, beryllium, mercury, inorganic arsenic, coke oven emission, vinyl chloride, benzene, and radionuclides. These pollutants are considered to be carcinogenic and mutagenic hazards.

EPA has promulgated regulations specifically addressing asbestos emissions from manufacturing operations, building demolition/renovation operations, and waste disposal 
(40 CFR 61, subpart M). The NESHAP standard does not set a numerical threshold for asbestos fiber emissions; instead, it requires persons conducting operations, to notify EPA, to follow certain procedures relating to the stripping and removing of asbestos materials, and to adopt specific work practices to prevent the release of asbestos fibers into the air. Disposal of asbestos at a landfill requires double bagging of the material prior to disposal. Almost all states have enacted some type of asbestos-related legislation. Therefore, each DOE facility will be subject to these state-specific standards regarding asbestos. State laws may include: accreditation plans for the training and certification of inspectors, abatement project designers, contractors, workers, and others involved in asbestos work; performance standards; disposal methods; measures for building permits for demolition or renovation; and the liability of abatement project contractors, including fines for improper removal.

Under the 1990 CAA Amendments, Congress listed 189 toxic air pollutants (40 CFR parts 61 and 63). These pollutants are known to be, or reasonably anticipated to be, carcinogenic, mutagenic, teratogenic, and neurotoxic, and to cause reproductive dysfunctions, or to be acutely or chronically toxic. By the year 2000, the objective was set for average reductions of 90 percent for toxics and 95 percent for particulate matter. These standards apply to any major source as defined by the CAA. To comply with the NAAQS and NESHAP standards, a major source must apply MACT to the regulated source.

New Source Performance Standards

The New Source Performance Standards (NSPSs) set minimum nationwide emission limitations for classes of facilities. The NSPSs are set at levels that reflect the degree of control achievable through the application of the best system of continuous emission reduction that has been adequately demonstrated for that category of sources. The NSPSs must take into consideration the cost of achieving such emissions reduction, any non-air quality health and environmental impacts, and energy requirements.

The facility classes of most interest to DOE are those applicable to fossil-fuel-fired steam generators for which construction was begun after August 17, 1971 (40 CFR 60, subpart D), and electric utility steam generating units for which construction was begun after September 18, 1978.

References:
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fj. Describe the requirements for permitting, monitoring, and reporting prescribed in the regulations that implement Title V of the Clean Air Act.

Title V of the CAA Amendments established a Federal permitting program, similar to the Clean Water Act permitting program, which is to be administered by the states. Title V declared that after the effective date of any approved or promulgated permit program, it will be unlawful to operate a major source, affected source, or any other source (including an area source) subject to regulation under the CAA unless the source complies with all air quality requirements and has an operating permit. Under previous Federal law, construction permits were required only for new sources; existing sources were left largely unpermitted, unless the state elected to require an operating permit. The CAA Amendments eliminated the distinction between new and existing sources; all major sources are now required to have an operating permit.
The new permit program is fee-based, and Federal facilities are explicitly required to pay a fee or charge imposed by a state or local agency to defray the costs of its air pollution regulatory program. The statute sets minimum rates for such fees at $25 per ton of each regulated pollutant, up to 4,000 tpy. The EPA Administrator may set other amounts to adequately reflect reasonable costs of the permit program. The following sources must have a permit to operate:
· Major hazardous air pollutant sources 

· Major sources under NAAQS
· All affected sources under Title IV
· All sources subject to NSPS

On July 21, 1992, EPA promulgated a rule (57 Federal Register [FR] 32250) that defined the minimum elements of a state operating permit program. This rule applies directly to the states, but ultimately to sources.
Any air pollutant-emitting modification or new facility planned will require a permit under the CAA. Requirements exist for applications, permits and requirements for mathematical modeling, field measurements, and associated engineering aspects. Title V requires each state to develop, implement, and administer a comprehensive Operating Permit Program for pollution sources. EPA reviews and approves programs and has authority to review and approve individual permits. Any modification or new facility will undergo a new source review (NSR) permitting process.

NSR Permitting Process
Title V requires major sources, having the potential to emit over 100 tons/year of any pollutant, and any other source required to comply with the CAA. Permits must include

· emission limitations and standards relevant to the source;

· monitoring, recordkeeping, and reporting requirements;

· a severability clause which ensures applicability of the rest of the permit if any portion is challenged;

· a statement that allows for modification, revocation, reopening, re-issuance, or termination of a permit for cause;

· a fee schedule;

· compliance requirements (including certification, testing, monitoring, reporting, and recordkeeping requirements, inspection and entry requirements, a schedule of compliance, and provisions for reporting);

· statement declaring terms and conditions of the permit that are not required under the CAA and that are not Federally enforceable.

The NSR process is likely to become a critical path item for any project, especially if one year of ambient air quality data is required for a construction permit.

The NSR is a process to evaluate an application for a Federal, state, and local “permit to construct” from the air quality regulatory agency with jurisdiction. An NSR application is required for a new source with the potential to emit 100 tons/year or for major existing plant modifications that will increase emissions significantly (i.e., 40 tons per year of sulfur dioxide or any other primary criteria pollutant). The requirements that apply are dependent upon the source’s location. Sources located in an attainment area (regions which meet or attain national standards) are subject to the Prevention of Significant Deterioration program (section 2.1[d]). Sources located in nonattainment areas must comply with the nonattainment permit program.

Nonattainment Area Permitting
New major sources, having the potential to emit over 100 tons/year of a nonattainment pollutant with lower thresholds for more serious pollutants or modified existing sources in nonattainment areas, must receive a construction nonattainment permit. The following requirements apply to permits:

· Permits must include the requirement that such sources achieve the Lowest Achievable Emissions Rate based on the most stringent SIP limitation or on an actual limit achieved in practice by the same or similar industrial category.
· Offsets are also included in permits. The source is required to offset its potential to emit nonattainment pollutants by securing emissions reductions from other facilities in the area. Offsets must be achieved at greater than a one-to-one ratio.
· A source must also be able to certify that all of its sources are in compliance with all applicable air quality requirements.
· A source must certify that the benefits of the source will outweigh its social and environmental costs.

Permit Application Requirements
Every major air pollution source is required to submit a permit application within one year after the date that EPA approves the state permit program. The process may take up to 18 months. Each state develops its own standard permit application form. However, the form must include the following information requirements at a minimum:

· General company information, including facility name and address, owner’s name and agent, and the facility contact person
· A description of the facility’s processes and products, along with the facility’s SIC code
· An inventory of the emission of all regulated air pollutants and air pollutants for which the facility is classified as a major source
· A description of all emission points and emission rates
· A description of fuels and how they are used, as well as a description of raw materials used

· A description of all air pollution control and compliance monitoring devices or activities

· A description of any operating limitations or restrictions on work practices that affect emissions of regulated air pollutants
· A description of all applicable state and Federal air pollution control requirements including those promulgated at the time of application that will become effective during the term of the permit
· A compliance plan for all sources within the facility regulated under the permit program
· A certification of compliance with all applicable requirements and a schedule for submission of at least annual compliance certifications during the permit term
· A description of methods used to determine compliance, including monitoring, recordkeeping, reporting, and testing methods

States are allowed to exempt insignificant activities or emission units (e.g., based on size, emission levels, or production rate) from permit application information requirements. 

However, the application must contain a list identifying the activities or units that are exempt. The permit application must include a compliance plan. If the source is not in compliance, the plan must describe how the source will be brought into compliance. The plan must include a schedule of measures that will be taken, along with enforceable milestones. At least every 6 months, the facility must submit a certified report describing its progress in meeting the terms of the compliance plan. Even sources that are in compliance must submit a plan, but this plan need not make a statement that the source will continue to comply. Currently, compliant sources do not need to submit progress reports.

Sources that are subject to compliance with acid rain standards will have to also submit a national uniform permit, required by EPA.

Monitoring

The Office of Air Quality Planning and Standards (OAQPS) is responsible for setting the National Ambient Air Quality Standards (NAAQS), which control pollutants harmful to people and the environment. There are two types of standards: primary and secondary. Primary standards protect against adverse health effects; secondary standards protect against welfare effects, such as damage to farm crops and vegetation, and damage to buildings. The six criteria pollutants addressed in the NAAQS are carbon monoxide, nitrogen dioxide, lead, ozone (or smog), particulate matter, and sulfur dioxide. If the levels of these pollutants are higher than what is considered acceptable by EPA, the area in which the level is too high is called a nonattainment area. OAQPS monitors very closely many areas for criteria pollutants and attainment.
Through various programs, OAQPS monitors for criteria pollutants. One such program is the Ambient Air Monitoring Program. Through this program, air quality samples are collected to judge attainment of ambient air quality standards, to prevent or alleviate air pollution emergencies, to observe pollution trends throughout regions, and to evaluate the effects of urban, land-use, and transportation planning relating to air pollution. There are other important types of pollution monitoring programs, two of which are the Enhanced Ozone Monitoring Program and the Air Pollution Monitoring Program.

The Air Pollution Monitoring Program monitors all of the six criteria pollutants. Measurements are taken to assess areas where there may be a problem, and to monitor areas that already have problems. The goal of this program is to control areas where problems exist and to try to keep other areas from becoming problem air pollution areas. 

The Enhanced Ozone Monitoring Program goes one step further. The chief objective of the Enhanced Ozone Monitoring Program is to provide an air quality database that will assist air pollution control agencies in evaluating, tracking the progress of, and, if necessary, refining control strategies for attaining the ozone NAAQS. EPA has required more extensive monitoring of ozone and its precursors in areas with persistently high ozone levels (mostly large metropolitan areas). It is important that ozone be monitored in this way as it greatly affects health.

Recordkeeping

As required in section 60.7(d) of 40 CFR 60, all measurements from the continuous emission monitoring system must be retained on file by the source owner for at least 2 years. However, emission data obtained on each successive day while the continuous emission monitoring system is out-of-control may not be included as part of the minimum daily data requirement of the applicable subpart [e.g., section 60.47a(f)] nor be used in the calculation of reported emissions for that period.
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40 CFR 60, Appendix F
fk. Discuss the potential liabilities of the Department of Energy and its contractors inherent in the enforcement of environmental regulations (i.e., compliance orders, enforcement actions, fines and penalties, and provisions for civil suits).

The 1990 CAA Amendments significantly strengthened the EPA’s enforcement authority under the CAA and increased civil and criminal penalties for violations. Given the 1990 amendments, the DOE and its contractors may be fined, penalized, or sued for violations. For civil penalties, the 1990 amendments allow the EPA to bring administrative enforcement actions against violators without going through the Department of Justice (DOJ). Similar to the Clean Water Act, the CAA authorizes the EPA to impose administrative penalties of up to $200,000 (or more, if the EPA and the DOJ agree that stiffer penalties are warranted). This process allows EPA to avoid having to coordinate with DOJ first, and enables EPA to attempt to reach agreements with violators before litigating.

The 1990 amendments also provide authority to EPA to use field citations for minor violations. These field “tickets” can be as high as $5,000 per day per violation. Violators may pay the fee or request a hearing. 

Private citizens may sue (citizen suit provision) for violations of the CAA. Further, the CAA now provides authorization to EPA to pay a bounty of up to $10,000 to anyone who provides information that results in a conviction or civil penalty. 

Criminal liability can be imposed on any person (e.g., individual, corporation, partnership) who knowingly violates the CAA. Fines of up to $250,000 per day per violation and up to five years in jail may be levied. Corporations may be fined up to $500,000 per violation.

Recordkeeping crimes have also been expanded to include making false statements and failing to file or maintain records or reports as required. Individuals may be fined up to $250,000 and two years in jail; corporations may be fined up to $500,000. This is particularly important given that permittees must certify annually to permit compliance. Knowingly failing to pay a fee is a criminal act and is punishable by fines of $100,000 and 1 year in jail for individuals and $500,000 for corporations. Criminal penalties may also be levied against persons who knowingly or negligently release air toxics which place another person in imminent danger. Knowingly releasing pollutants could result in $250,000 per day and up to 15 years in prison for individuals and $1,000,000 for corporations. Negligently releasing pollutants may result in fines of $100,000 and up to 1 year in jail for individuals and $200,000 for corporations. 

In addition to increasing fines and penalties, per requirements in the Pollution Prosecution Act of 1990, the EPA has increased its ability to enforce these statutory requirements by adding trained criminal investigators to its staff. 

References:
U.S. Congress, Clean Air Act, Section 113, “Federal Enforcement,” 1990 

fl. Identify the types of data and records required to be retained as permanent records.
A DOE facility’s ability to respond to state or Federal agency inspections or information requests is enhanced by the care taken in retaining and managing records. Although Federal and state law require record retention for only a specified period (generally 3 to 5 years), it is strongly recommended that legal counsel be consulted before destroying any records. 

Required records under the CAA include the following:
· New Source Performance Standards (NSPS) records 

· National Emissions Standards for Hazardous Air Pollutants (NESHAP) records 

· NESHAP sources with continuous monitoring systems (CMS) 

· Compliance assurance monitoring (CAM) records 

· Chemical accident prevention provision records 

· Title V operating permits 

· Acid rain program records 

· Stratospheric ozone protection records 

General NSPS Recordkeeping Requirements

In addition to source-specific NSPS recordkeeping requirements that are included in your construction and/or operating permit, you must maintain a record of the occurrence and duration of any startup, shutdown, or malfunction in the pollution control equipment, or any periods during which a CMS or device is inoperative.

NSPS CMS requires semiannual reporting of excess emissions, including
· the amount of excess emissions; 

· the date and time excess emissions began and ended; 

· the process operating during the reporting period; 

· each excess of emission that occurs during startup, shutdown, or malfunctions, and the corrective action taken; 

· the date and time CMS was inoperative and the nature of repairs and adjustments; 

· that no excess emissions have occurred and the CMS has not been inoperative, repaired, or adjusted during the reporting period. 

Note: NSPS records must be retained for 2 years.

General NESHAP Recordkeeping Requirements
In addition to the source-specific NESHAP recordkeeping requirements that are included in the construction and/or operating permit, the following records must also be kept:

· The occurrence and duration of each startup, shutdown, or malfunction of operation 

· The occurrence and duration of each malfunction of the required air pollution control and air monitoring equipment 

· All required maintenance performed on the air pollution control and monitoring equipment 

· Actions taken during periods of startup, shutdown, and malfunction when the actions are different from the procedures specified in the startup, shutdown, and malfunction plan 

· All information that demonstrates conformation to the startup, shutdown, and malfunction plan 

· Each period during which a CMS is malfunctioning or inoperative 

· All the measurements required to demonstrate compliance with a relevant standard 

· All results of performance tests, CMS performance evaluations, and opacity and visibility emission observations 

· All measurements that may be necessary to determine the conditions of performance tests and evaluations 

· All CMS calibration checks 

· All adjustments and maintenance performed on the CMS 

· All documentation supporting initial notifications and notification of compliance status 

Note: The general NESHAP records must be kept for 5 years.

Additional Requirements for NESHAP Sources with CMS
In addition to the NESHAP recordkeeping requirements, if there is a CMS, the following must be recorded:

· All required CMS measurements 

· The date and time of each period the CMS was inoperative except for zero (low-level) and high-level checks 

· The date and time of any instance in which the CMS was out of control 

· The specific identification of each period of excess emissions and parameter monitoring exceedances that occur during startups, shutdowns, and malfunctions 

· The nature and cause of any malfunction 

· The corrective action taken or preventive measures adopted 

· The total process operating time during the reporting period 

· All procedures that are part of a quality control program developed and implemented for the CMS 

Note: These additional records must be retained for 5 years.

CAM Recordkeeping Requirements
If you are subject to CAM, you must maintain records of monitoring data, monitoring performance data, corrective actions taken, any written quality improvement plan required, and any activities undertaken to implement a quality improvement plan.

Note: Records for CAM must be maintained for 5 years.

Chemical Accident Prevention Provisions Records
If you own or operate a stationary source subject to the chemical accident prevention provisions (40 CFR 68), you must maintain sufficient records to support the implementation of the requirements.

Note: The recordkeeping requirements for prevention of accidental releases are 5 years, unless otherwise specified.

Title V Operating Permit Records
If you are subject to Title V, in addition to your source-specific recordkeeping requirements that are included in your Title V operating permit, you must monitor and record the following:
· The date, place as defined in the permit, and time of sampling or measurement 

· The date the analyses were performed 

· The company that performed the analyses 

· The analytical techniques or methods used 

· The results of such analyses 

· The operating conditions existing at the time of sampling or measurement 

Note: Title V operating permit sources must maintain records for 5 years.

Required Acid Rain Program (Title IV) Records
Every acid rain permit is a portion of a larger Title V permit. In addition to the recordkeeping requirements included in the operating permit, requirements for notification, recordkeeping, and reporting include the following:

· Submission of monitoring plans 

· Written notifications of monitor certification tests 

· A report of certification test results in a “certification application” 

· The recording and maintenance of hourly emissions data, flow data, and other information 

· Quarterly reports of emissions, flow, unit operation, and monitoring performance data 

· Periodic performance evaluations of the equipment, including daily calibration error tests, daily interference tests for flow monitors, and semi-annual (or annual) relative accuracy test audit and bias tests 

Note: Acid Rain Program records must be retained for 3 to 5 years.

General Requirements for Ozone-Depleting Substances (ODSs)
For facilities that produce, import, or export Class I or Class II ODSs, the following actions must be completed:
· File a quarterly report setting forth the amount of substance produced, imported, or exported since the last quarterly report. 

· Have a responsible officer sign the quarterly report. 

· Keep a copy of technician certification. 

· Have recycling/recovery equipment certification. 

· Make certain all records are dated. 

· Make certain the initial report contains the amount for the baseline year.
Sellers of Class I and Class II substances must retain invoices with the name of the purchaser, date of sale, and quantity purchased.

When disposing of small appliances, MVACs, and MVAC-like appliances, copies of signed statements guaranteeing removal of refrigerants must be kept. Owners of appliances containing 50+ pounds of refrigerant must keep servicing records with the date and type of service, as well as the quantity of refrigerants added.
Note: All records for ODSs must be dated and kept for 3 years.
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29. Waste management personnel shall demonstrate a familiarity level knowledge of the following laws and regulations as related to the environmental medium of water:

· Clean Water Act (CWA)

· Safe Drinking Water Act (SDWA)

· Resource Conservation and Recovery Act (RCRA) (groundwater provisions)

· National Groundwater Protection Policy (NGPP)

· Oil Pollution Act (OPA)

fm. Discuss the application of the above laws to the Department of Energy and its facilities.

Clean Water Act (CWA)

The CWA was promulgated in 1972 with major revisions in 1977 and 1987. The aim of the CWA is to restore and maintain the chemical, physical, and biological integrity of the nation’s water. To achieve this, two national goals were established: (1) eliminating the discharge of pollutants into navigable waters, and (2) achieving an interim water quality level that would protect fish, shellfish, and wildlife while providing for recreation in and on the water wherever attainable. Major provisions of the CWA that address these goals and pertain to DOE facilities are as follows:

· Water quality standards

· Effluent technology-based standards on an industry-by-industry basis

· Establishment of the NPDES program

· Provisions for toxic chemical and oil spills 

· Section 404 permitting for dredge/fill activities in waters of the U.S.
Each of these components is discussed in more detail throughout section 2.2 of the act. The table below provides a convenient reference of the major components of the CWA that apply to DOE facilities. Most, if not all DOE facilities, are likely to have one or more of the activities listed in this table. The environmental staff at a DOE site should be knowledgeable in the CWA sections that apply to the particular site. For example, if the DOE site contains fuel tanks, then the environmental staff should be knowledgeable in section 311 of the CWA.

Table 9 references section 313 of the CWA. This reference is worthy of special attention as it applies directly to DOE facilities. As per section 313, no entity of the Federal Government is exempt from the CWA unless exempted by the President of the United States, but in no cases are they exempt from sections 306 or 307 of the CWA. In addition, under section 313(b) (1), the EPA must cooperate with Federal facilities to identify situations where alternative treatment processes and techniques (including recycle/reuse) may be implemented.
Table 9. Major components of the Clean Water Act TC  "Table 9. Major components of the Clean Water Act" \f t \l 1 
	Major Components of the Clean Water Act

	Activity
	CWA Reference
	Description

	Point source discharges
	Section 402(a)(1)
	This section states that direct, point source discharges must be covered by an NPDES permit. Indirect discharges must adhere to the pretreatment regulations, which are a segment of the NPDES program. The NPDES permit sets discharge limitations that are protective of water quality standards.

	Dredge and fill
	Section 404 
	This section states that a permit must be obtained from the U.S. Army Corps of Engineers (USACE) prior to discharge of any dredged or fill material into a water of the U.S. The USACE, in conjunction with EPA, issues permits following consideration of public interests.

	Potential for releases of oil and hazardous substances
	Section 311
	This section regulates the discharge of oil to surface waters, and establishes penalties and a national contingency plan for oil cleanup activities.

	Sewage sludge
	Section 405
	This section directs EPA to develop technical standards for municipal sludge use and disposal and to incorporate them into NPDES permits.

	Storm water discharges
	Section 402(p)
	This section states that point source storm water discharges are subject to NPDES permitting requirements set forth in 40 CFR 122.

	Federal Facilities Program
	Section 313
	This section reinforces the applicability of the CWA to Federal facilities, and specifies cooperation of EPA with Federal facilities in identifying opportunities for implementing alternative treatment technologies.


Source: Clean Water Act
Safe Drinking Water Act (SDWA)

The SDWA was passed in 1974. The act has two purposes: (1) to ensure that the water that comes from the tap in the United States is fit to drink, and (2) to prevent the contamination of groundwater, which serves as the principal source of drinking water for 50 percent of the general population and 96 percent of the rural population. SDWA regulates public water systems, which include community and non-community water supply systems.

Included in this regulation are the National Primary Drinking Water Standards and Secondary Drinking Water Standards, which are maximum levels of pollutants established to protect the public health and welfare. The SDWA of 1974 mandated that EPA set primary and secondary drinking water standards. EPA was slow in developing these standards and had problems with their enforceability within the states. The SDWA amendments of 1986 strengthened the original act by requiring EPA to set national primary drinking water standards for 83 contaminants in 3 years and an additional 25 contaminants each year thereafter.

The SDWA bans the use of lead piping and contains provisions for treatment when elevated levels of lead and copper are found in drinking water. Groundwater protection is provided through the SDWA mandates of the Underground Injection Control Program, as well as critical aquifer (sole source) protection programs. Other aspects addressed by the SDWA include conditions for public notification, filtration requirements, and monitoring specifications for various pollutants. The SDWA is organized as shown in table 10.

Table 10. Safe Drinking Water Act TC  "Table 10. Safe Drinking Water Act" \f t \l 1 
	Part
	Title
	Purpose

	A
	Definitions
	Provides definitions of terms used in the act

	B
	Public Water System
	Presents the national primary and secondary drinking water standards, enforcement actions, exemptions, variances, and ban on lead pipes, solder, and flux

	C
	Protection of Underground Sources of Drinking Water
	Presents regulations for states, state enforcement responsibility, enforcement program, regulation of underground injections, sole source aquifer program, and state wellhead protection program

	D
	Emergency Powers
	Authorizes action against imminent and substantial endangerment to health, and associated penalties

	E
	General Provisions
	Addresses treatment chemical supplies, research, training, grants for states, special project grants, and guaranteed loans; sets up the National Drinking Water Advisory Council; provides for citizens’ civil suits; and addresses Indian tribe compliance

	F
	Additional Requirements 
to Regulate the Safety of Drinking Water
	Addresses water coolers using lead-lined tanks, lead contamination in school drinking water, and Federal assistance to states for correcting lead contamination in school drinking water


Source:  Title 42, Chapter 6A, Section 300f–j
The most recent amendments to the SDWA were signed by the president on August 6, 1996. The 1996 amendments address (1) stronger approaches to preventing contamination through state programs; (2) consumer notification; (3) regulatory improvements (better science, prioritization, and risk assessment), including the elimination of the requirement to regulate 25 contaminants every three years; and (4) state revolving funds (Federal facilities are not eligible). Some of these provisions may indirectly affect DOE to the extent that they may have an impact on state programs and on the development of Maximum Contaminant Levels (MCLs). One specific provision in which this relationship is clear is the requirement for states to develop an operator certification program.

Resource Conservation and Recovery Act (RCRA) (Groundwater Provisions)

RCRA amended the Solid Waste Disposal Act (SWDA) and clearly established authority for EPA to designate hazardous wastes and impose stringent requirements for their management. RCRA established a “cradle-to-grave” system for managing hazardous waste. The acronym “RCRA” is commonly used to refer to the overall framework of the SWDA, as amended.

EPA’s groundwater strategy generally is to

· focus resources at facilities that warrant attention in the near term
· control short-term threats
· prioritize actions within facilities to address the greatest risks first
· make progress toward the ultimate goal of returning contaminated groundwater to its maximum beneficial use
This strategy guides regulators and facilities toward achieving environmental results rather than following any particular administrative process, and emphasizes clear communication among all stakeholders.
RCRA addresses the protection of groundwater from contamination of hazardous wastes in 40 CFR 264, subpart F, and 265, subpart F. Title 40 CFR 265 applies to treatment storage and disposal (TSD) facilities operating under “interim” status, and is intended to minimize the potential for environmental and public health threats. Interim facilities are essentially awaiting EPA permits. Title 40 CFR 264 regulates permitted TSDs, and its requirements are more specific than the requirements of 40 CFR 265. Title 40 CFR 264 also differs from 40 CFR 265 in that it includes provisions for corrective actions.

The protection of groundwater under RCRA is also addressed in subtitle I concerning Underground Storage Tanks (USTs). The aim of UST regulations is to prevent groundwater contamination resulting from UST systems corroding and leaking, or spills from tanks caused by overflow or during emptying. UST regulations address existing tanks in terms of correcting existing problems, and address new tanks by setting standards in order to prevent recurrence of past problems. The UST programs are administered on a state level; however the state program must incorporate the technical standards and corrective action requirements outlined in 40 CFR 280. The environmental staff at a DOE site should be familiar with existing state regulations because these may be more stringent than the Federal regulations.

National Groundwater Protection Policy (NGPP) and the CSGWPP

The NGPP is a broadly written EPA policy. The policy is detailed in the EPA document, Protecting the Nation’s Groundwater: An EPA Strategy for the 1990s. The EPA established the NGPP in 1991 with the intent to write a broad guidance policy that composites all of the environmental laws addressing groundwater protection. The policy is not enforceable and does not list standards; rather it sets forth EPA’s strategy in directing the protection of the nation’s groundwater.

Some aspects of groundwater protection are currently addressed in RCRA and the SDWA; however, there is currently no comprehensive Federal groundwater protection legislation. EPA’s approach to comprehensive nationwide implementation uses an ongoing policy committee and various workgroups to support the Comprehensive State Ground Water Protection Program (CSGWPP). Regional offices review all activities to set goals, identify and deploy available resources, maintain the planning process, and conduct reviews. Currently, there are only 12 states with approved CSGWPPs in place.

Oil Pollution Act (OPA)
The OPA addresses liability for oil spills and safety measures for vessels and facilities. OPA imposes strict liability, with limits, for a list of damages resulting from an oil spill into surface waters (subject to exceptions as delineated in OPA). In addition, it designates a $1 billion supplemental compensation fund for oil spills. Title IV of OPA amends section 311 of the CWA by enabling Federal oversight of oil spill clean-up operations. Title IV also addresses shipping and navigation safety, including a requirement for vessels and facility operators to develop response plans, and a requirement for replacement of single hull tankers with double hulls vessels. Furthermore, OPA increases civil and criminal penalties for causing spills and for violating marine safety and environmental protection laws.

OPA applies to any potential for discharges of oil to navigable waterways, thus inland facilities are subject to regulations as well as vessels. Any bulk storage of fuel or petroleum within DOE facilities is likely to be regulated as a result of OPA. Specific regulations related to OPA can be found in the most recent 40 CFR 109 through 117.
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fn. Discuss the CWA permitting requirements including monitoring and reporting. Include in the discussion the National Pollutant Discharge Elimination System Program and the Rivers and Harbors Act Dredge/Fill material permits, as applicable.
National Pollutant Discharge Elimination System (NPDES)
The CWA requires the EPA to establish effluent limitations for the amounts of specific pollutants that may be discharged by municipal sewage plants and industrial facilities. The two-step approach to setting the standards includes (1) establishing a nationwide, base-level treatment through an assessment of what is technologically and economically achievable for a particular industry, and (2) requiring more stringent levels of treatment for specific plants if necessary to achieve water quality objectives for the particular body of water into which that plant discharges. For example, EPA sets limits based on water quality to control pollution in waters designated by the states for drinking, swimming, or fishing.

The primary method by which the act imposes limitations on pollutant discharges is the nationwide permit program established under section 402 and referred to as the National Pollutant Discharge Elimination System. Under the NPDES program, any person responsible for the discharge of a pollutant or pollutants into any waters of the United States from any point source must apply for and obtain a permit.

This permit specifies the discharge standards and monitoring and reporting requirements that the facility must achieve for each point source or outfall. For industrial facilities that existed before July 1, 1977, the “best conventional technology” must be applied to the discharge stream for conventional pollutants (section 301). For facilities built after July 1, 1977, so-called “new” facilities, the National Standards of Performance apply. When either an existing or new facility discharges toxic pollutants, more stringent controls are required. The regulations for toxics are based on “best available technology economically achievable” (section 307). In all cases, NPDES permits can be made even more stringent than the above standards if the specific water body in question requires lower discharges of pollutants to meet water quality standards (sections 302 and 303).
As previously mentioned, the NPDES program is administered overall by EPA; however, EPA delegates authority to states that meet certain requirements to implement the NPDES program components. NPDES program components are as follows:

· Federal facilities

· Wastewater discharges

· Pretreatment program

· Sludge permitting

· Storm water 

· General permits

The EPA may grant a state NPDES authority for any one or more of these components. A description of the applicability of the NPDES program to DOE sites, the permitting process, and monitoring and reporting, which applies to the overall program, is described below, followed by a description of each of the NPDES program components as they relate to the permitting process.

Applicability. Under the CWA, any point source discharge from a DOE site is subject to an NPDES permit. The NPDES permit will address pollutants that may be present in that discharge due to activities at the site or site conditions. The implementing regulations contain a wide, encompassing definition of “pollutants.” However, the definition excludes radionuclides, which are regulated under the Atomic Energy Act (AEA). Since many DOE sites contain radioactive materials, it is important to distinguish between the applicability of the CWA NPDES program and the AEA concerning radionuclides.

Permitting Process. Prior to discharging through a point source to a water of the U.S., one must apply for and obtain an NPDES permit. The permit is valid for five years. A person already possessing an NPDES permit must submit an application for renewal at least 180 days prior to the permit expiration date. The application forms and requirements for the renewal are generally the same as for new permits. The application consists of several EPA forms and accompanying data that the forms request. Form 2C has the most widespread applicability and is perhaps the most complex, as this is where monitoring results are reported. Upon receipt of the application, the permitting authority will review the application for completeness. They will notify the applicant regarding additional information required. The next step is development of a draft permit.

The draft permit is accompanied by a fact sheet or rationale, which is made available to the permittee. The fact sheet should contain justification for the effluent limits, monitoring requirements, and special conditions in the permit. The permittee should carefully review the facts sheet to ensure that the permit writer used recent and correct information in developing limits. Upon issuance of the draft permit, public notice is provided, and a public hearing may be scheduled whereby the permitting authority receives comments. The permit writer addresses these comments by making any necessary modifications to the draft permit before it becomes final.

The permittee must keep records on instrument calibration, maintenance, and original strip chart recordings. All these records must be kept for a minimum of three years. Records on sludge use and disposal, regulated under 40 CFR 503, must be kept for 5 years.

The permittee is required to report the results of monitoring using the discharge monitoring report (DMR) form developed by EPA. The required frequency for submitting the DMR is specified in the permit. If the permittee monitors at a frequency greater than specified in the permit, these results must be included in calculations and reported on the DMR.

In addition to monthly reporting, there may be instances specified under standard conditions where spills, upsets, and bypasses must be reported.

The written submission must contain a description of the noncompliance and its cause; the period of noncompliance, including exact dates and times, and if the noncompliance has not been corrected; the anticipated time it is expected to continue; and steps taken or planned to reduce, eliminate, and prevent reoccurrence of the noncompliance.

Special Segments of the NPDES Program
· Federal Facilities. To exercise NPDES authority over Federal facilities, states must obtain special authorization. Federal facilities include DOE facilities and other installations that are owned and operated by the U.S. Government. Permits are issued to Federal facilities similar to any other individual permit, except additional requirements may be included to reflect CWA section 313. This section requires EPA to cooperate with Federal facilities in implementing innovative treatment processes.

· Pretreatment. Pretreatment refers to an industry partially treating its wastewater prior to discharging it to the publicly owned treatment works (POTW). The purpose of pretreatment is to prevent toxic chemicals from interfering with a POTW’s biological treatment systems and to prevent toxics pass-through. Industries that discharge to a POTW are referred to as “indirect dischargers,” and are not required to obtain an NPDES permit. EPA does regulate indirect dischargers; however, regulation is through the Pretreatment Program. The requirements under the NPDES pretreatment program are outlined in 40 CFR 403. These regulations require POTWs receiving industrial effluent to ensure that indirect discharges do not cause toxic interference and pass-through. The POTW must also ensure that the wastewater received from the indirect discharger meets effluent guidelines and pretreatment standards which are found in 40 CFR 400-424. Note that the POTW bears the responsibility for meeting the pretreatment regulations.

Storm Water Program Provisions
· Sludge Permits. EPA originally regulated sludge under 40 CFR 257. In 1993, 
40 CFR 503 regulations became effective. Part 503 regulations stipulate land disposal methods for sludge, including treatment and land application rates. As per 40 CFR 122.21, if a facility has an existing NPDES permit, it must include sludge monitoring in its next application for renewal. If a facility has no existing permit, it must submit monitoring data in accordance with 40 CFR 122, 123, and 501.

· General Permits. A general permit is a single permit, containing a set of requirements that is issued to several dischargers in lieu of individual permits. States must have special authorization from EPA to have general permit authority. General permits are used in storm water permitting. Other types of discharges for which general permits are issued include categories of point sources that have similar operations and similar wastewater characteristics. Additional requirements for general permits are found in 40 CFR 122.28. General permits cover a geographic area with boundaries that may coincide with

· designated planning areas;

· sewer districts;

· city, county, or state boundaries;

· state highway systems;

· standard metropolitan statistical areas;

· urban areas.

Rivers and Harbors Act Dredge/Fill Material Permits

The legislative origins of the dredge/fill material permitting program are the Rivers and Harbors Acts of 1890 (superseded) and 1899 (33 U.S.C. 401, et seq.). Various sections establish permit requirements to prevent unauthorized obstruction or alteration of any navigable water of the United States. The most frequently exercised authority is contained in section 10 (33 U.S.C. 403) which covers construction, excavation, or deposition of materials in, over, or under such waters, or any work which would affect the course, location, condition, or capacity of those waters. The authority is granted to the Secretary of the Army. Other permit authorities in the act are section 9 for dams and dikes, section 13 for refuse disposal, and section 14 for temporary occupation of work built by the United States. Various pieces of legislation have modified these authorities, but have not removed them.

As established in 1972, section 404 of the CWA enables the USACE to issue permits for the discharge of dredged or fill materials into waters of the United States at specific sites. The USACE specifies a site by applying guidelines promulgated by the EPA (40 CFR 230). Further, any proposal to dump dredged or fill materials into the ocean must comply with the dumping criteria set forth in regulations implementing section 227.13 of the Marine Protection, Research, and Sanctuaries Act

Under subsection 404(c) of the CWA, EPA can prohibit or limit the use of a proposed disposal site or withdraw an already designated site, under regulations codified at 
40 CFR 231. This determination may occur if EPA foresees unacceptable impacts on municipal water supplies, shellfish beds, fishery areas, or wildlife and recreational areas. However, such a determination must be made after consultation with both the USACE and the permit applicant.

A significant feature of section 404 is that the USACE may issue General Permits on a state, regional, or nationwide basis for dredging or fill activities that are similar in nature and cause only minimal individual and cumulative adverse impacts. General Permits are granted for a period not to exceed 5 years. The USACE issues Individual Permits for actions that have a potential for significant environmental impacts.

Various dredged and fill material disposal activities are excluded from CWA section 404 permitting requirements unless the action (1) alters the use of navigable waters, or (2) impairs the flow of those waters. Actions thus excluded from permitting that may pertain to DOE projects include maintenance or emergency construction on damaged dams, transportation structures and related structures, drainage ditch maintenance, construction of temporary sediment basins at construction sites, and temporary road construction for moving mining equipment. Placement of riprap and construction of new dams also fall under the purview of section 404 permits.

Much of the remainder of section 404 deals with the role of the USACE and EPA in state-administered programs in which states elect to issue dredge and fill permits themselves. In these cases, EPA and the USACE review state programs and assure coordination with Federal water-related programs, and EPA receives copies of all permit applications.
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fo. Discuss the standards for maximum contaminant levels (primary and secondary) contained in the Safe Drinking Water Act.

Primary and Secondary Maximum Contaminant Levels (MCLs) are the means by which EPA sets limits on pollutants in drinking water in order to ensure the public health and welfare. Primary standards address contaminants that may affect public health; for example, bacteria or benzene (carcinogen). Prior to the 1986 amendments, EPA developed “interim” standards and Recommended Maximum Contaminant Levels (RMCLs). The 1986 amendments dropped the “interim” status; all interim standards became National Primary Drinking Water Standards. In addition, the amendments changed RMCLS to Maximum Contaminant Level Goals (MCLGs). The 1996 amendments replace the requirement for regulating 25 new contaminants every three years with the option for EPA to review 5 contaminants every 5 years. Furthermore, EPA is given discretion over whether or not to regulate the contaminant following the review. EPA must base such a decision according to criteria (1) that the contaminant would adversely affect human health, (2) that there is a high probability of frequent occurrence at significant levels, and (3) that the regulation would represent a meaningful opportunity for health risk reduction. The definitions of MCL and MCLG are included below.

MCL

The MCL is the maximum permissible level of a contaminant in water that is delivered to the free flowing outlet of the ultimate user of a public water system, except in the case of turbidity where the maximum permissible level is measured at the point of entry to the distribution system. Contaminants added to the water under circumstances controlled by the user, except those resulting from corrosion of piping and plumbing caused by water quality, are excluded from this definition.

MCLG

The MCLG is the maximum level of a contaminant in drinking water at which no known or anticipated adverse effect on the health of persons would occur, and which allows an adequate margin of safety. MCLGs are non-enforceable health goals.

Note that MCLs are requirements, whereas MCLGs are nonenforceable goals. In some instances, it may not be technically or economically feasible to determine how much of a contaminant is present in drinking water (i.e., the contaminant may be harmful at levels that are below the most sensitive detection limits). In this case, EPA may adopt a treatment technique in lieu of an MCL/MCLG as a National Primary Drinking Water Standard. For example, public water systems must certify adherence to certain dosing restrictions to protect against elevated levels of acrylamide and epichlorhydrin. When EPA develops an MCL and MCLG for a given contaminant, the standards are published in the Federal Register for public review. Public hearings may be held during which EPA receives comments from the scientific community and the general public. EPA attempts to address these comments, and then final National Primary Drinking Water Standards are promulgated. The 1996 amendments have added provisions for EPA to conduct a cost-benefit analysis in the development of MCLs. A complete list of the Primary Drinking Water Standards as well as the sampling and analytical method requirements may be found in the most current edition of 40 CFR 141, “National Primary Drinking Water Regulations.”
National Secondary Drinking Water Standards

Secondary drinking water standards are designed to protect the public welfare by addressing aesthetic properties of drinking water (e.g., odor). Secondary drinking water standards are nonenforceable. However, states may adopt these standards into regulation. A complete list of secondary drinking water standards may be found in the most current 40 CFR 143, “National Secondary Drinking Water Regulations.”
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fp. Identify the groundwater protection requirements applicable to interim status Resource Conservation and Recovery Act (RCRA) facilities in RCRA's implementing regulations, subpart F of 40 CFR 265.

The purpose of RCRA subpart F of 40 CFR 265 is to assess the impact on groundwater of hazardous waste treatment, storage, and disposal facilities operating under interim status. Interim status refers to existing facilities waiting for an operating permit. More specifically, these are facilities that were in existence on November 19, 1980 (or brought under subtitle C regulation due to an amendment), who meet certain conditions. Subpart F applies only to those owners/operators of a surface impoundment, landfill, land treatment facility, and some waste piles used to manage hazardous waste.

The major elements of the subpart F regulations are as follows:

· Development and installation of a monitoring system

· Background monitoring

· Routine monitoring and evaluation

· Conducting assessments

· Reporting requirements
Development and Installation of a Monitoring System

The owner/operator of a surface impoundment must develop a monitoring system which consists of four wells. One well must be placed up gradient and should reflect groundwater not influenced by the waste management unit. Three wells must be placed down gradient, such that they intercept any waste migrating from the unit. If properly located, comparison of up and down gradient conditions should indicate if there is contamination.

Background Monitoring

Background monitoring must be conducted for one year to establish the basis for comparing all future data. Parameters to monitor include drinking water parameters, groundwater quality parameters, and groundwater contamination parameters. Background monitoring must be conducted and reported on a quarterly basis.

Routine Monitoring and Evaluation

The purpose of routine monitoring and evaluation is to examine groundwater for elevated levels of indicator constituents. Routine monitoring includes semiannual monitoring for groundwater contamination indicator parameters, and annual monitoring for groundwater quality indicator parameters. Drinking water parameters are not included in routine monitoring. The results of routine monitoring are examined statistically (compared with background monitoring). If an elevation (or decrease) in pH occurs, the owner/operator must notify the regional administrator within 7 days. In addition, the owner/operator must implement an assessment program. Reports on routine monitoring must be submitted annually along with well elevations and changes in background level. Monitoring must continue for the life of the facility unless it is a land disposal facility, in which case it must be monitored for up to 30 years after the facility has closed. At this time, the owner/operator may discontinue the assessment.

Conducting Assessments

When contamination is suspected, the owner/operator must implement a groundwater assessment program to determine what is contaminating the groundwater, the extent of contamination, and the rate of the contaminant migration. Within 15 days, the owner/operator must submit a report to the regional administrator. If assessment shows no contamination, then the owner/operator may resume monitoring for the indicator parameters. If the assessment does show contamination, then the owner/operator must continue assessing the extent of groundwater contamination quarterly until the facility is closed or further monitoring is required as a result of the permitting process. If the facility was already closed, no more assessment is required.
It should be noted that all or part of the groundwater requirements may be waived if the owner/operator demonstrates that there is low potential for migration of hazardous wastes from the facility. The owner/operator may receive special permission for an alternate monitoring system if the one specified in the requirements is not capable of yielding unbiased samples.

Reporting Requirements

Reporting requirements are addressed under 40 CFR 265.94. The owner/operator must keep records of monitoring analyses including groundwater elevation throughout the active life of the facility and post-closure period. Reports must also be submitted the first year when initial background concentrations are being established for the facility. Quarterly sampling results must be submitted within 15 days after completing sampling. Annual reports must include concentrations or values of parameters listed in 40 CFR 265.92(b)(3) and must separately identify any significant differences from initial background found in up gradient wells. If contamination to groundwater occurs during operations, then the annual report must address the rate of migration of hazardous waste constituents. This information must be submitted no later than March 1 following each calendar year.
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fq. Identify the groundwater protection requirements applicable to permitted Resource Conservation and Recovery Act (RCRA) facilities in RCRA’s implementing regulations, subpart F of 40 CFR 264 and in the facility’s permit.

Part 264, Technical Requirements, requires an owner/operator to take corrective action if groundwater contamination is detected, and compels the owners/operators of the different waste management methods to design their management units to prevent the release of hazardous wastes.

These requirements are more extensive than what is required under part 264 for facilities operating under interim status. 

Permit writers base their permits on information obtained while operating under part 264, Standards. Permits will include specific requirements based on best engineering judgment.

The subpart F requirements of part 264 apply to permitted treatment, storage, and disposal (TSD) facilities that have surface impoundments, waste piles, land treatment units, and landfills. Subpart F requires the owner/operator to clean up any groundwater contamination. Subpart F has three programs:

1. Detection monitoring

2. Compliance monitoring

3. Corrective action

Detection monitoring includes background monitoring and semi-annual monitoring for indicator parameters. The permit specifies the point at which compliance monitoring is conducted, as well as the indicator parameters and constituents that must be monitored. This point is located at the edge of the waste management area. If the monitoring system detects leakage of contaminant, then the owner/operator must commence a compliance monitoring program and establish groundwater protection standards.

The permit contains limits for parameters that are selected from appendix VII of part 264 and are determined to originate from the TSD. The assigned limits may be background levels, levels listed in table I of part 264.94, or alternate concentration limits established by the regional administrator.

The owner/operator must initiate corrective actions if any statistically significant increase in levels for a permitted parameter occurs. Specific corrective actions are outlined in the facilities permit. The owner/operator may remove the wastes from the groundwater or treat the groundwater in place.

References:
EPA-530-R-06-003, chapter 5  
fr. Explain the spill prevention and control requirements of the Clean Water Act 
(40 CFR 109-114).

In 1973, EPA issued the Oil Pollution Prevention Regulation to address the oil spill prevention provisions contained in the Clean Water Act of 1972. The regulation forms the basis of EPA’s Oil Spill Prevention, Control, and Countermeasure (SPCC) Program, which seeks to prevent oil spills from certain aboveground and underground storage tanks. As recently amended, the regulation applies to non-transportation-related facilities that
· have an aggregate storage capacity greater than 1,320 gallons, or a completely buried storage capacity greater than 42,000 gallons;
· could reasonably be expected to discharge oil in quantities that may be harmful into or upon the navigable waters of the United States or adjoining shorelines. 
The regulation requires each owner/operator of a regulated facility to prepare an SPCC Plan. The Plan is required to address the facility’s design, operation, and maintenance procedures established to prevent spills from occurring, as well as countermeasures to control, contain, clean up, and mitigate the effects of an oil spill that could affect navigable waters.
While the provisions for SPCC are mainly addressed in part 112, part 110 contains associated definitions and the prohibition of oil discharges. In general, under 40 CFR 110, no person may discharge oil into navigable waters that may affect natural resources or in any quantity that may cause a violation of a water quality standard or cause a sheen,  a sludge or emulsion.

SPCC requirements were implemented as a result of CWA section 311(j)(c), and are found in 40 CFR 112. The SPCC requirements address non-transportation-related onshore and offshore facilities. In relation to most DOE facilities, this will include inland bulk fuel storage tanks. As per 40 CFR 112.1(c), Federal facilities, departments, agencies, and instrumentalities, including the DOE, are subject to all these regulations with the exception of 40 CFR 112.6 which addresses civil penalties. Activities that are exempt from SPCC requirements include

· onshore and offshore facilities which, due to their location, could not reasonably be expected to discharge oil into or upon the navigable waters of the United States or adjoining shore-lines;

· equipment or operations of vessels or transportation-related onshore and offshore facilities which are subject to authority and control of the Department of Transportation;

· facilities for which the underground buried storage capacity of the facility is 42,000 gallons or less of oil or oil product, and the aboveground storage capacity of the facility is 1,320 gallons or less of oil or oil product, provided no single aboveground container has a capacity in excess of 660 gallons.

Facilities which are covered by this regulation are required to submit a spill prevention control and countermeasures plan. The purpose of the plan is to prevent oil and hazardous substances from reaching surface waters in the event of a spill. SPCC plans identify instances where the installation of equipment or practices will achieve this objective. The time frame for preparation is generally within six months of initial operation. The SPCC plan must then be fully implemented within one year of initial operation. A copy of the SPCC plan must be kept on site. Furthermore, a registered professional engineer must certify that the SPCC plan is in accordance with good engineering practices.

Guidelines for information to be addressed in SPCC plans are specified in 40 CFR 112.7. These specifications are very detailed and are dependent upon the type of facility and the activities at the facility. In general the plan should
· address corrective actions for previous spills, and if there is reasonable potential for spills, include a prediction of the direction, rate, flow, and quantity of oil or hazardous substance which would result from failures;

· address provisions for containment and/or diversionary structures or equipment (e.g., dikes, weirs, curbing) that prevents oil from reaching navigable waters;

· include a demonstration of why installation of equipment is impractical;

· include a discussion of conformance to any applicable state regulations regarding spill control measures and specific techniques listed under 40 CFR 112.7(e).

fs. Discuss how the National Pollution Discharge Elimination System applies to and impacts Department waste management programs. 
Effluent Limitations

Waste discharge requirements or National Pollutant Discharge Elimination System (NPDES) permits regulate direct discharge to surface water, storm water discharge, and discharge to land. In addition to discharge controls, regulations place requirements on activities occurring within the waterways to protect the beneficial use of the waterways.

The CWA mandates a two-part approach to establishing effluent (i.e., wastewater) limitations. First, all dischargers are required to meet treatment levels based on EPA’s assessment of the capabilities of treatment technologies that are technically and economically achievable in the discharger’s particular industry. This technology-based treatment level is considered to be the baseline for dischargers. Second, more stringent treatment requirements must be met where they are found to be necessary to achieve water quality goals for the particular body of water into which the facility discharges. Water-quality-based controls may be a combination of chemical-specific limitations, whole effluent toxicity control, and a biological criteria/bioassay and biosurvey approach.

Forms of Permit Limitations

Permit limitations may be expressed in several ways. Most technology-based or water-quality-based limitations are expressed either as a mass limitation (e.g., 2 pounds per day or 2 pounds per X units of production) or a concentration limitation (e.g., 50 parts per million). Other types of permit limitations include visual observations (e.g., no visible sheen, foam, or floating solids), monitor-only requirements, requirements to perform specified tests, limitations on indicator parameters (e.g., biological oxygen demand, total organic carbon), flow limitations, pH range limitations, and temperature limitations.

Most permits impose both maximum limitations (i.e., the discharge may not exceed the limit during any monitoring event during the permit term, known as daily maximum limitation) and monthly average limitations (i.e., the average of discharge levels as revealed in daily, weekly, or monthly monitoring throughout the month may not exceed the limitation). For some parameters, particularly pH, a permit may require continuous monitoring and virtually continuous compliance.

Technology-Based Limitations

EPA establishes national effluent guidelines (or effluent limitation guidelines) for industrial categories through notice and comment rulemaking. These guidelines establish limitations for all types of discharges within the industrial category (i.e., direct and indirect dischargers, existing and new sources), and for specific types of discharges (e.g., process water, cooling water, sanitary wastewater). The effluent guidelines are enforceable only through their incorporation into an NPDES permit. 

EPA has issued effluent guidelines for more than 50 categories (see 40 CFR parts 405–471). In a 1992 consent decree, EPA agreed to meet a schedule for issuing 19 additional effluent guidelines over an 11-year period. This schedule has been extended through several amendments to the 1992 agreement.

For dischargers in industrial categories for which EPA has not yet issued effluent guidelines, and for types of discharges not covered by an applicable effluent guideline, permit writers will apply best professional judgment (BPJ) to establish permit limitations. Normally, in applying BPJ, the permit writer will assess potentially applicable technologies applied to similar discharges in other industrial categories, and may evaluate effluent treatability and analytical methods to develop limitations roughly equivalent to what an applicable effluent guideline would prescribe.

Permit limitations established based on BPJ are subject to EPA’s anti-backsliding policy. This policy, which was codified in the 1987 amendments to the CWA (section 402 [o], 33 U.S.C. section 1342 [o]), prohibits, with few exceptions, the relaxation of BPJ limitations in subsequent permits even if subsequently promulgated effluent guidelines would allow less stringent limitations.

The 1972 amendments to the CWA established a two-step program for the reduction of water pollution through the imposition of technology-based controls. In the first phase, industrial dischargers were required to meet a level of pollution control based on the application of the best practicable control technology currently available by July 1, 1977. The second level of pollution control, to be achieved by July 1, 1983, was based on the best available technology economically achievable.
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ft. Identify the types of data and records required to be retained as permanent records.

Key permit conditions applicable to all NPDES permits in 40 CFR 122.41 include those for monitoring, record keeping, and reporting. These conditions apply to both storm water and non-storm water discharges. Although the state or local authority or EPA’s general permits can impose additional requirements, the permit holder must typically monitor discharges within the following parameters: 
· Flow (in gallons/day or millions of gallons/day)

· Pollutants listed in the terms of the permit conditions

· Pollutants that could have a significant impact on the quality of the receiving streams, according to the findings of the state or local authority, based on the information provided

· Pollutants specified as subject to monitoring by EPA regulations

· Other pollutants for which the EPA requests monitoring in writing

Each of these monitoring parameters must be measured at the frequency specified in the NPDES permit or at intervals sufficiently frequent to yield data that would characterize the nature of the discharge. Records of all information resulting from required monitoring activities must be retained for at least 3 years. Typically, records of discharge monitoring must include the following for all samples: 
· The date, time and exact place of the sampling and measurement 

· The name of the person who performed the sampling and measurement 

· The date of the laboratory analyses and the analytical techniques and methods used 

· The results of the analyses

Each NPDES permit holder must meet requirements in its permit for reporting to the EPA, which likely includes the following circumstances and activities:
· Planned changes that may be considered “new sources,” and/or that may change the nature or increase the quantity of pollutants discharged, or change sludge use or disposal practices

· Anticipated noncompliance

· Transfer of ownership of the facility from one entity to another

· Monitoring reports

· Compliance schedules

· Noncompliance that may endanger health or the environment (within 24 hours of discovery)
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30. Waste management personnel shall demonstrate the ability to review the following National Environmental Policy Act documentation:

· Environmental Impact Statement (EIS)

· Environmental Assessment (EA)

· Finding of No Significant Impact (FONSI)

· Categorical Exclusion (CX)

· Record of Decision (ROD)

fu. Explain the purpose and scope of the Council on Environmental Quality Regulations implementing the National Environmental Policy Act 
(40 CFR 1500–1508).

The National Environmental Policy Act (NEPA) is the Federal Government’s basic charter for protection and wise use of the environment. The Council on Environmental Quality (CEQ) has the responsibility for implementing the NEPA process that enables Federal decision makers to factor environmental values and consequences into decisions on major Federal actions such as the adoption of official policy, formal plans, and programs, and for the approval of specific projects. 

The NEPA process provides a service to the decision maker by enabling an informed decision that considers environmental consequences along with other decision criteria (i.e., mission considerations, cost, and schedule). The NEPA process also is a service to the public by enabling public input into potential Federal decisions and by providing public disclosure of agency actions that affect the environment. The NEPA process therefore enables the agency to achieve the results, outcomes, and products that respond to the goals of the act and the goals of the CEQ regulations: quality Federal decisions that protect, restore, and enhance the quality of the human environment.
fv. Discuss the purpose and scope of DOE O 451.1B, National Environmental Policy Act Compliance Program, and the relationship with 40 CFR 1500.

The Secretary has delegated the authority to grant appropriate variances from provisions of DOE’s NEPA Regulations to the Office of the General Counsel. Under the DOE NEPA regulations, the General Counsel must provide advanced written approval of a variance, which must be soundly based on the interests of national security or the public health, safety, or welfare, but the General Counsel may not waive any requirement of the Council on Environmental Quality Regulations (except as provided for in those regulations). In addition, DOE shall publish a notice in the Federal Register specifying the variance granted and the reasons. See section 1021.343(c).

The purpose of DOE O 451.1B is to establish internal requirements and responsibilities for implementing NEPA, the CEQ regulations, and the DOE NEPA Implementing Procedures (10 CFR 1021). DOE O 451.1B sets out the requirements and responsibilities to ensure efficient and effective implementation of DOE’s NEPA compliance program.

The Department of Energy’s August 2005 National Environmental Policy Act Compliance Guide, volume I, contains the national regulations, requirements, Executive orders, and guidance applicable to the successful implementation of NEPA’s procedural provisions. Volume II of the DOE NEPA compliance guide contains the Department’s implementing regulations and related internal requirements, guidance documents, process improvement studies, and other helpful reference materials. Volume III provides regulations for environmental review and consultation requirements concerning air quality, biota, cultural resources, land use, and special land and water designations that should, to the fullest extent possible, be conducted concurrently with and integrated with the NEPA process.
fw. Discuss the content and procedures specified by the Department implementing regulations 10 CFR 1021, Compliance with the National Environmental Policy Act and Secretarial Policy on the National Environmental Policy, June 13, 1994.

Implementing Procedures 

Title 10 CFR 1021, National Environmental Policy Act Implementing Procedures and Guidelines, establishes procedures for DOE to comply with NEPA. These regulations adopt the CEQ regulations and are supplements to be used in conjunction with the CEQ regulations. Based on these procedures, DOE shall provide adequate and timely review for the incorporation of NEPA into the planning process. NEPA reviews shall be completed before DOE decisions are made.

The implementing procedures specified 10 CFR 1021 and the corresponding sections are provided below:

· Section 301 — Agency review and public participation

· Section 310 — Environmental impact statements

· Section 311 — Notice of intent and scoping

· Section 313 — Public review of environmental impact statements

· Section 314 — Supplemental environmental impact statements

· Section 315 — Records of decision

· Section 320 — Environmental Assessments

· Section 321 — Requirements for environmental assessments

· Section 322 — Findings of no significant impact

· Section 330 — Programmatic (including site-wide) NEPA documents

· Section 331 — Mitigation action plans

· Section 340 — Classified, confidential, and otherwise exempt information

· Section 341 — Coordination with other environmental review requirements

· Section 342 — Interagency cooperation

· Section 343 — Variances

In addition to requirements established in NEPA and the regulations, DOE’s NEPA Compliance Program shall include 

1. a system of DOE NEPA Compliance Officers. 

2. internal scoping procedures for environmental assessment and environmental impact statements that include development of a schedule. For an environmental impact statement, the schedule, absent extraordinary circumstances, will provide for completion of a final environmental impact statement within 15 months of the issuance of the Notice of Intent. 

3. NEPA quality assurance plans and public participation plans. 

4. annual NEPA planning summaries. An annual NEPA planning summary will describe briefly: (1) the status of ongoing NEPA compliance activities, (2) any environmental assessments expected to be prepared in the next 12 months, (3) any environmental impact statements expected to be prepared in the next 24 months, and (4) the planned cost and schedule for completion of each NEPA review identified. Every 3 years starting with 1995, the annual NEPA planning summary for each Field Organization will include an evaluation of whether a site-wide environmental impact statement would facilitate future NEPA compliance efforts. 

5. a DOE NEPA Document Manager for each environmental impact statement and environmental assessment. 

6. a system for reporting lessons learned and encouraging continuous improvement. 

7. tracking and annually reporting progress in implementing a commitment for environmental impact mitigation that is essential to render the impacts of a proposed action not significant, or that is made in a record of decision. 

Classes of Actions

The regulation also identifies the level of NEPA review (EIS, EA, or CX) for typical classes of actions. Appendicies A and B to 10 CFR 1021 list the action typically categorically excluded; appendix C lists actions usually requiring an EA; and appendix D lists classes of actions normally requiring an EIS.

Environmental Impact Statement (EIS). An EIS is the detailed written statement that is required by section 102(2)(C) of NEPA for a proposed major Federal action significantly affecting the quality of the human environment. The statement includes, among other information, discussions of the environmental impacts of the proposed action and all reasonable alternatives, adverse environmental effects that cannot be avoided should the proposal be implemented, the relationship between short-term uses of the human environment and enhancement of long-term productivity, and any irreversible and irretrievable commitments of resources.

Supplement Analysis (SA) and Supplemental Environmental Impact Statement. An SA is the document DOE prepares to provide the information and analysis to determine whether a supplement to an EIS is necessary to meet the requirements of 40 CFR 1502.9(c). In other words, DOE uses an SA to determine whether a change in a proposed action is “substantial” and relevant to environmental concerns, or whether new circumstances or information relevant to environmental concerns, and bearing on the proposed action or its impacts are “significant.” Throughout this document, the phrase “a proposed change or new information” refers to a change in a proposed action or new circumstances or information that may or may not trigger the need for a supplemental EIS pursuant to 40 CFR 1502.9(c).
The DOE regulations at 10 CFR 1021.314(c) provide considerable flexibility in preparing SAs. There is no “one size fits all” template for SAs. A case-by-case review is needed to support sound determinations regarding a proposed change or new information. There are, however, some general elements that should be contained in SAs.

Accordingly, this guidance provides recommendations that are broadly applicable to the SA process, including deciding whether to prepare an SA, the general content of an SA, and outcomes that can result from an SA, with a brief overview of the SA process. These recommendations do not constitute legal requirements, but are intended to enhance compliance with existing NEPA regulations (40 CFR 1500−1508 and 10 CFR 1021).

Environmental Assessment (EA). An EA is a concise public document that a Federal agency prepares under NEPA to provide sufficient evidence and analysis to determine whether a proposed agency action would require preparation of an EIS or a finding of no significant impact (FONSI). A Federal agency may also prepare an EA to aid its compliance with NEPA when no EIS is necessary, or to facilitate preparation of an EIS when one is necessary.
An EA must include brief discussions of the need for the proposal, alternatives, environmental impacts of the proposed action and alternatives, and a list of agencies and persons consulted.
Categorical Exclusions (CXs). CXs are actions which meet the definition contained in 
40 CFR 1508.4, and based on past experience with similar actions, do not involve significant environmental impacts. They are actions which do not induce significant impacts to planned growth or land use for the area; do not require the relocation of significant numbers of people; do not have a significant impact on any natural, cultural, recreational, historic, or other resource; do not involve significant air, noise, or water quality impacts; do not have significant impacts on travel patterns; and do not otherwise, either individually or cumulatively, have any significant environmental impacts. 

In summary, 10 CFR 1021 applies to all DOE facilities and activities; provides opportunities for public, state and tribal participation in the DOE NEPA process; specifies DOE planning, decision making, and NEPA review requirements; and identifies typical classes of actions for EISs, EAs, and CXs.

Secretarial Policy on NEPA

The NEPA Secretarial Policy Statement establishes policies to streamline the NEPA process, to minimize costs and time for document preparation and review, to emphasize teamwork, and to make the process more useful to decision makers and the public.

The NEPA Secretarial Policy Statement summarizes delegations of authority for NEPA implementation. Heads of field organizations have full authority for EAs, FONSIs, and associated floodplains and wetlands action documentation requirements related to their proposed actions. To support this delegation, field offices must (1) designate a NEPA compliance officer, (2) prepare internal scoping procedures, public participation plans, and quality assurance plans, and (3) provide adequate legal resources.

Secretarial Officers and heads of field offices will submit annual NEPA planning summaries to the Assistant Secretary for Environment, Safety, and Health. The Assistant Secretary for Environment, Safety, and Health is delegated the authority to provide NEPA variances. The Office of Environment, Safety, and Health will provide NEPA guidance and training.

The NEPA document manager will conduct an early scoping process for the EIS or EA being prepared, which will include a proposed schedule. EISs will be completed within 15 months of the issuance of the Notice of Intent (NOI).

The DOE will continue to work to improve the NEPA process through (1) contract reform (for contracts to prepare EISs and EAs), (2) enhanced public involvement efforts, and (3) continued process improvement in the DOE NEPA document review times, emphasizing quality and encouraging innovation.

The DOE will rely on the CERCLA process for review of actions to be taken under CERCLA and will address NEPA values and public involvement procedures under the CERCLA process.

References:
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fx. Discuss the applicability for each of the documents identified above and the responsibilities for reviewing these documents.
Environmental Impact Statement 

A DOE EIS is prepared in accordance with applicable requirements of the Council on Environmental Quality NEPA regulations in 40 CFR 1500–1508, and the Department of Energy NEPA regulations in 10 CFR 1021. An EIS is conducted for any proposed DOE action determined to have potential significant impact to the environment.

For a proposed action under a DOE office’s purview, after an EIS determination, each Secretarial Officer shall prepare an EIS and forward it to the General Counsel for approval. Responsibilities for issuing records of decision may not be delegated except as provided in DOE O 450.1B.

The General Counsel has approval authority of DOE EIS documents. This authority may be delegated by the General Counsel to a Secretarial Officer or head of a field organization when appropriate to expedite the review and approval process.
The DOE regulations require that the public be involved in the scoping process through at least one public scoping meeting. The review of a draft EIS must have at least one public hearing.

Supplement Analysis and Supplemental Environmental Impact Statement
The SA process ends with approval of the document by an appropriate DOE official and a determination as to whether or not DOE should prepare a supplemental or new EIS. The determination also may indicate whether an amendment to an existing ROD is needed. After approval, the SA must be filed within DOE and made available to the public.
DOE O 451.1B, 5(a)(11), assigns responsibility for preparing an SA and the resulting determination to a Secretarial Officer or a head of a field organization. The determination requires the concurrence of DOE counsel. Program and field offices are encouraged to consult with the Office of NEPA Policy and Compliance early in the development of their SAs.

Although the head of a field organization is authorized to approve an SA, it can be advantageous to request approval from the cognizant Secretarial Officer. DOE O 451.1B, 5(b)(3), authorizes Secretarial Officers to issue a ROD for an EIS after obtaining the concurrence of the General Counsel on its environmental content and the concurrence of counsel on its legal adequacy. Thus, if it becomes apparent that a ROD amendment may be needed, it would be prudent to request that the Secretarial Officer also approve the SA.
Environmental Assessment

As described above, and EA is conducted to provide sufficient evidence and analysis to determine whether a proposed agency action would require preparation of an EIS or a FONSI.
After an environmental assessment determination, the Secretarial Officer or head of a field organization shall prepare and issue an EA.  Responsibilities for approving and adopting EAs and issuing FONSIs may not be delegated except as provided in this Order.

There are no regulatory or procedural requirements that require the DOE to offer opportunities for public input into the scope or review of EAs. The DOE will notify the host state and host and affected tribes of the intent to prepare an EA, and will provide the opportunity for the state and tribes to comment on EAs (14 to 30 days). DOE shall make NEPA documents available to the public.

Finding of No Significant Impact

Normally, the DOE will issue an approved FONSI concurrently with the final EA. In certain circumstances, the DOE must make a proposed FONSI available for public review and comment for 30 days before the FONSI is approved. The public is notified of the availability of the proposed or final FONSI. A copy of the final FONSI is placed in public reading rooms, and copies are provided to individuals and groups upon request.

Categorical Exclusion 

A NEPA compliance officer shall, for actions specifically listed in appendix A or B to subpart D of the DOE regulations, make categorical exclusion determinations and approve and issue any required associated floodplain and wetland documents. The following conditions must be satisfied for an action to be categorically excluded from the need to prepare an EA or an EIS:
· The proposed action must be described by the classes of action listed and described in the DOE NEPA regulations, 10 CFR 1021, appendices A and B to subpart D.

· There must be no extraordinary circumstances related to the proposed action that may affect the significance of the environmental impacts of the proposed action, as discussed at 10 CFR 1021, section 1021.410(b)(2).

· The proposal may not be connected to other actions with potentially significant impacts, may not be related to other proposed actions with cumulatively significant impacts, and may not be precluded by 40 CFR 1506.1 or 10 CFR 1021.211 of the DOE NEPA implementing regulations as discussed at 10 CFR 1021, section 410(b)(3).

· The proposed action must not threaten a violation of applicable statutory, regulatory, or permit requirements for environment, safety, and health, including requirements of DOE Orders.

· The proposed action must not involve disturbing hazardous substances, pollutants, contaminants, or CERCLA-excluded petroleum and natural gas products such that there would be uncontrolled or unpermitted releases.

· The proposed action must not adversely affect environmentally sensitive resources.

Neither CEQ nor DOE NEPA regulations require public participation in CX determinations. The purpose of the CX is to avoid clogging the system with documentation for proposed actions that clearly have no significant impact on the environment.

Record of Decision 

The ROD is published in the Federal Register. Once the ROD has been signed, copies are placed in public reading rooms as soon as possible, and copies are provided to individuals and groups upon request.

References:
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fy. Discuss the different areas that are analyzed in an EIS to determine the effect on the environment (i.e., geologic resources, groundwater, meteorology, ecological impacts, public health and safety, etc.).
CEQ distinguishes between the “environmental consequences section” of an EIS, which should be devoted largely to a scientific analysis of the impacts of the analyzed alternatives, and the “alternatives section,” which should present a concise comparison of alternatives (based on and summarizing information developed in the “environmental consequences section”) (Question 7, “CEQ’s Forty Questions”). In both cases, DOE normally presents the impacts of each analyzed alternative by resource area.

Below is a list of resource areas usually analyzed in an EIS:

· Public and occupational safety and health

· Land use

· Geology and soils

· Air quality

· Water resources

· Biological resources

· Socioeconomics

· Cultural resources

· Noise and vibration

· Environmental justice

Cumulative Effects
The CEQ regulations for implementing the NEPA process define cumulative effects as, “the impact on the environment which results from the incremental impact of the action when added to other past, present, and reasonably foreseeable future action regardless of what agency (Federal or non-Federal) or person undertakes such other actions” (40 CFR 1508.7).

The fact that the human environment continues to change in unintended and unwanted ways in spite of improved Federal decision making resulting from the implementation of NEPA is largely attributable to this incremental (cumulative) impact. Although past environmental impact analyses have focused primarily on project-specific impacts, NEPA provides the context and carries the mandate to analyze the cumulative effects of Federal actions.
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fz. Describe the public participation process.

DOE EIS Scoping Process

CEQ regulations define scoping as an early and open process for determining the scope of issues to be addressed in an EIS and for identifying the significant issues related to a proposed action. Required public participation activities related to the DOE EIS scoping process include the following: 
· Disseminating the Notice of Intent 

· Holding at least one public meeting 

· Soliciting and considering public comments
The Notice of Intent to prepare an EIS announces the location and time of public meetings, provides the name and address of a person within DOE who can answer questions about the proposed action and EIS, and invites comments and suggestions on the scope of the EIS (40 CFR 1508.22[b] and [c]; 10 CFR 1021.311[a]). The CEQ regulations state that agencies must publish the Notice of Intent in the Federal Register as soon as practicable after a decision to prepare an EIS (40 CFR 1501.7). DOE must disseminate the notice in accordance with the CEQ’s public notice requirements at 40 CFR 1506.6, which may involve: observance of public notice procedures of the affected state; publication of the notice in local newspapers; issuance of the notice to state and area-wide clearinghouses, Indian tribes, and potentially interested community organizations; direct mailings; and posting (10 CFR 1021.311[a]).

DOE requires at least one public meeting as part of the scoping process for EISs. DOE must invite the participation of Federal, state, local, and tribal governments; the proponent of the action; and other interested persons. DOE must announce the location, date, and time of the public meeting(s) in the Notice of Intent or by other appropriate means, such as additional notices in the Federal Register, news releases to the local news media, or letters to affected persons. DOE may not hold the public scoping meeting(s) until at least 15 days after public notification (10 CFR 1021.311[d]).

DOE must allow at least 30 days after the publication of the Notice of Intent for receipt of public comments. DOE must consider all comments received during the announced comment period; DOE may consider comments received after the close of the announced comment period (10 CFR 1021.311[c] and [e]).

The Draft EIS

Required public participation activities related to the draft EIS include the following:

· Writing the draft EIS with the public in mind
· Circulating the draft EIS
· Providing public notice of availability
· Soliciting public comments
· Holding at least one public hearing
While writing the draft EIS, DOE must keep in mind that the audience consists of interested members of the public, in addition to the decision maker. In order to make the document useful for the public, DOE must use plain language (40 CFR 1502.8), present environmental impacts of the proposed action in comparative form (40 CFR 1502.14), incorporate material by reference when the effect will be to cut down on the bulk of the EIS without impeding public review (40 CFR 1502.21), and provide a summary section that emphasizes issues raised by other agencies and the public (40 CFR 1502.12).

DOE must circulate the draft EIS, providing the entire document to any person, organization, or agency requesting it. DOE may circulate a summary of the draft EIS to other parties if the draft EIS is unusually long (40 CFR 1502.19).

After completion, DOE files the draft EIS with the EPA. Filing may not precede distribution to the public (40 CFR 1506.9). The EPA is required to publish each week in the Federal Register a Notice of Availability of the EISs filed during the preceding week. The comment period on the draft EIS is calculated from this date of publication (40 CFR 1506.10[a]). The comment period must be at least 45 days (40 CFR 1506.10[c]; 10 CFR 1021.313[a]).

DOE must use appropriate means to publicize the availability of the draft EIS. The methods chosen should focus on persons potentially interested in or affected by the proposed action (10 CFR 1021.313[d]). 

DOE must request comments on the draft EIS from appropriate state and local agencies authorized to develop and enforce environmental standards, Indian tribes potentially affected by the proposed action, and members of the public. DOE must affirmatively solicit comments from those persons or organizations potentially interested in or affected by the proposed action (40 CFR 1503.1). 

DOE must hold at least one public hearing on a draft EIS. The announcement of the public hearing must precede the hearing by at least 15 days, identify the subject of the draft EIS, and include the location, date, and time of the hearing (40 CFR 1506.6[c][2]; 10 CFR 1021.313[b]). DOE must use appropriate means to publicize the public hearing. 

The Final EIS

Required public participation activities related to the final EIS include the following:

· Considering and responding to public comments on the draft EIS 

· Filing the final EIS with the EPA and making it available to the public 

· Publishing and disseminating the ROD
· Making copies of any Mitigation Action Plan that is prepared and any relevant monitoring results available to the public

DOE must assess and consider both oral and written comments received on the draft EIS during the public comment period and must respond to these comments in the final EIS. Possible responses are to: (1) modify alternatives; (2) develop and evaluate alternatives not previously considered; (3) supplement, improve, or modify analyses; (4) make factual corrections; and (5) explain why the comment does not warrant further response (10 CFR 1021.313[c]; 40 CFR 1503.4[a]). DOE must discuss at appropriate points in the final EIS any responsible opposing view that was not adequately discussed in the draft statement, and must indicate the agency’s response to the issues raised (40 CFR 1502.9[b]).

DOE files the final EIS with the EPA, which publishes each week in the Federal Register a notice of the EISs filed with the agency during the preceding week. The filing of the final EIS may not precede distribution to the public (40 CFR 1506.9). DOE must use appropriate means to publicize the availability of the final EIS. The methods of notice chosen should focus on reaching persons potentially interested in or affected by the proposed action (10 CFR 1021.313[d]). 

DOE must circulate the final EIS, providing the entire document to any person, organization, or agency that has requested it or has submitted substantive comments on the draft EIS. DOE may circulate a summary of the final EIS to other parties if the final EIS is unusually long (40 CFR 1502.19). 

DOE must make the final EIS, the comments received, and any referenced support documents available to the public pursuant to the provisions of the Freedom of Information Act (5 U.S.C. 552), without regard to the exclusion for interagency memoranda when a memorandum transmits a Federal agency’s comments on the environmental impact of the proposed action (40 CFR 1506.6[f]). 

DOE may not make a decision on a proposal covered by an EIS during a 30-day “waiting period” following completion of the final EIS, except as provided at 40 CFR 1506.1 and 1506.10(b) and 10 CFR 1021.211. The 30-day period starts when the EPA’s Notice of Availability is published in the Federal Register (10 CFR 1021.315[a]).

Except for interim actions under 40 CFR 1506.1 and 10 CFR 1021.211, if DOE decides to take action on a proposal covered by an EIS, a ROD shall be prepared as provided at 40 CFR 1505.2 (10 CFR 1021.315 [b]). DOE RODs shall be published in the Federal Register and made available to the public as specified in 40 CFR 1506.6 (10 CFR 1021.315 [c]). No action shall be taken until the decision has been made public. DOE may implement the decision before the ROD is published in the Federal Register if the ROD has been signed and the decision and the availability of the ROD have been made public by other means (e.g., press release, announcement in local media) (10 CFR 1021.315 [d]).

DOE must prepare a Mitigation Action Plan that addresses mitigation commitments expressed in the ROD (10 CFR 1021.331[a]). DOE must make copies of any Mitigation Action Plan available for inspection in the appropriate DOE public reading rooms or in other appropriate locations for a reasonable time, and must make copies available upon written request (10 CFR 1021.331[d]). In addition, DOE must make the results of any relevant environmental monitoring available to the public upon request (40 CFR 1505.3[d]).

Recommendations. If there is uncertainty regarding the meaning of submitted comments, commenters should be consulted, especially those who are experts, in the process of considering and preparing responses to comments on the draft EIS. 

Clear, definite responses to substantive comments on the draft EIS should be provided. There should be differentiation between philosophical and factual differences. When there is a difference of opinion, the selection of one opinion over others should be explained. 

In addition to the EPA’s Federal Register notice of receipt of the final EIS which only lists the name of the document, the usefulness of a DOE notice in the Federal Register regarding the availability of the final EIS should be considered. A DOE notice of availability will attract the attention of those interested in DOE activities and will provide information that is not contained in the EPA’s notice (e.g., background information regarding the site, proposed action, alternatives, and potential environmental impacts). To facilitate effective public participation, notices should also be placed in local media to reach members of the public who may be interested in or affected by the proposed action. 

Where there is a high level of public interest, consideration should be given to issuing a press release to announce the publication of the final EIS and holding a press conference to brief the news media on the final EIS. Consideration should also be given to using a similar process when the ROD is issued. 

Final EISs, referenced support documents, and RODs should be made available in the relevant public reading rooms. 
The Supplement Analysis and Supplemental EIS

Required public participation activities related to the Supplement Analysis and Supplemental EIS include
· making the determination of whether to prepare a Supplemental EIS and the related Supplement Analysis and make them available to the public;
· for a Supplemental EIS, employing all the public participation activities required for other DOE EISs, except for the optional scoping process. 

When DOE prepares a Supplement Analysis to determine whether a Supplemental EIS is required, DOE must make the determination and the related Supplement Analysis available to the public. DOE must provide copies upon written request and make copies available in the appropriate public reading rooms or other appropriate locations for a reasonable time 
(10 CFR 1021.314[c][3]).

DOE must prepare, circulate, and file a Supplemental EIS in the same manner as any other draft and final EIS, except that scoping is optional for a Supplemental EIS (10 CFR 1021.314[d]; 40 CFR 1502.9[c][4]). 

If DOE decides to take an action on a proposal covered by a Supplemental EIS, it must prepare a Record of Decision in accordance with the requirements of 10 CFR 1021.315, the same requirements that apply to any other DOE EIS (10 CFR 1021.314[d]).

DOE must incorporate a Supplemental EIS, or the determination whether or not to prepare a supplement and supporting Supplement Analysis, into any related formal administrative record on the action that is the subject of the Supplemental EIS or determination (10 CFR 1021.314[e]; 40 CFR 1502.9[c][3]).

EA and FONSI

Required public participation activities related to EAs and FONSIs include 

· notifying the host state and host tribe, affected states and tribes as appropriate, and the general public whenever possible, of a decision to prepare an EA; 

· making a draft EA available to host and affected states and tribes, and on request, to members of the public for pre-approval review; 

· making a proposed FONSI available to the public before the final decision in certain circumstances;
· making completed EAs and issued FONSIs available to the public. 

DOE must notify the host state and host tribe of a DOE determination to prepare an EA for a proposal. DOE should notify any other state or Indian tribe potentially affected by the DOE proposal (10 CFR 1021.301[c]). 

DOE must involve the public to the extent practicable during the preparation of EAs (40 CFR 1501.4[b]). Under the Secretary’s NEPA Policy Statement, DOE will ordinarily provide early public notice of the intent to prepare an EA, concurrent with state and tribal notification. 

Before approving an EA, DOE must make it available to the host state and host tribe for review and comment. At DOE’s discretion, this review period may be from 14 to 30 days (10 CFR 1021.301[d]). In addition, under the Secretary’s NEPA Policy Statement, DOE will ordinarily provide an opportunity for interested persons, on request, to review EAs concurrently with state and tribal review.

In certain circumstances, DOE must make FONSIs available for public review and comment for 30 days prior to approval. These circumstances arise when the proposed action is similar to one which normally requires an EIS or when the nature of the proposed action is one without precedent (10 CFR 1021.322[d]; 40 CFR 1501.4[e][2]).

DOE must make copies of a FONSI available for inspection in appropriate reading rooms for a reasonable time and must notify the public of its availability in accordance with the CEQ’s public notice requirements at 40 CFR 1506.6 (10 CFR 1021.322[c]).
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ga. Discuss the integration of consultation requirements under other environmental legislation (e.g., National Environmental Policy Act, Endangered Species Act, and Fish and Wildlife Coordination Act).
Endangered Species Act

Pursuant to the Endangered Species Act (ESA), U.S. Fish and Wildlife Service (USFWS) and the National Marine Fisheries Service (NMFS) have authority over projects that may result in “take” of a Federally listed species. Under ESA, the definition of “take” is to “harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or attempt to engage in any such conduct.” USFWS has also interpreted the definition of harm to include significant habitat modification that could result in “take.”  If there is a likelihood that a project would result in take of a Federally listed species, either an incidental take permit, under section 10(a) of ESA, or a Federal interagency consultation, under section 7 of ESA, is required.
Fish and Wildlife Coordination Act

The Fish and Wildlife Coordination Act (FWCA) ensures that fish and wildlife receive equal consideration during planning and construction of Federal water projects. The FWCA requires that views of the USFWS be considered when evaluating impacts and determining mitigation needs.
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gb. Discuss the potential liabilities of the Department and its contractors inherent in the NEPA process.

DOE’s environmental restoration activities must be conducted pursuant to applicable environmental laws. The principal environmental laws dictating how the cleanup is to be performed at the weapons sites are RCRA, as amended, CERCLA, as amended (also known as Superfund), and the Atomic Energy Act of 1954, as amended. Many DOE sites are on the National Priorities List (NPL) developed under CERCLA. NEPA mandates that all Federal agencies and departments take into consideration the adverse effects that their actions might have on the environment. NEPA requires that agency actions be reviewed early in the planning process and that the process be open to public participation. DOE’s environmental restoration efforts are also subject to state laws and regulations, including those adopted under the authority of RCRA and CERCLA. 

All high-level radioactive waste and most transuranic waste are mixed waste, usually because of the presence of organic solvents or heavy metals, in addition to the radioactive components. The hazardous component of mixed waste is regulated under RCRA. In 1992, Congress passed the Federal Facility Compliance Act, which amended RCRA to make Federal facilities subject to the same fines and penalties as any private corporation if they violate the law. The law also requires DOE to develop plans for mixed-waste treatment, subject to approval of the states or EPA. 

For sites that are required to undergo CERCLA cleanup, DOE is required to enter an agreement with EPA regarding how the cleanup should be carried out. EPA has states join in these compliance agreements. Thus, the agreements are often signed by three parties: DOE, EPA, and the state where the facility is located. Compliance agreements are also formed with regard to requirements under RCRA and when both CERCLA and RCRA apply. Compliance agreements must include at least a schedule for accomplishing the cleanup, arrangements for operation and maintenance of the site, and a review of the cleanup options considered and the remedy selected. Such agreements are enforceable by states against DOE facilities, and civil penalties may be imposed for failure or refusal of a facility to comply with a compliance agreement. State enforcement under CERCLA agreements occurs through citizen suits, but states have separate enforcement authorities. Compliance agreements might give additional authority from multiple statutes, and enforcement provisions vary because of the construct of the agreement and the underlying regulations. 

Sites that have not been placed on the NPL operate only under the regulatory jurisdiction of RCRA. A major difference between CERCLA and RCRA is that CERCLA coverage includes both hazardous and radioactive contamination, whereas RCRA and its corrective-action provisions cover only hazardous waste and the hazardous portion of mixed waste. Releases of radioactivity to the environment are regulated exclusively by DOE under the authority of the Atomic Energy Act. DOE has its own set of internal directives (DOE Orders) governing radioactive-waste management and the limitations of radionuclide releases to the environment. The Atomic Energy Act gives DOE broad authority over radioactive waste with the exception of facilities for the storage and disposal of high-level radioactive waste and spent nuclear fuel, which are regulated by the Nuclear Regulatory Commission. Thus, DOE Orders are wide-ranging and include environmental protection, worker safety, project management, facility design, transportation, emergency planning, and personnel. In addition, each DOE contractor independently maintains its own sets of guidance documents and internal procedures to implement these Orders.
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gc. Identify the types of data and records required to be retained as permanent records.
An administrative record is required for each NEPA document prepared by DOE. The DOE NEPA document managers will be responsible for development, control, and maintenance of the record. In general, the administrative record will consist of all documents (hard copies, electronic files, overhead slides, pictures, public/stakeholder comments, transcripts of public meetings, other documents or records) relied upon in preparing the EA, EIS, or SA, as well as those that were considered by the decision maker in arriving at any decisions. The administrative record documents DOE’s consideration of all relevant and reasonable factors and should include evidence of diverging opinions and criticisms of the proposed action and its reasonable alternatives, where they may exist. Overall, it should document that DOE took the “hard look” at the proposed action and its reasonable alternatives that is required by law. Federal agency decisions under NEPA are subject to judicial review, and a well-developed administrative record provides protection against a lawsuit that could challenge DOE’s decisions and its decision-making process, and thus have far-reaching effects on proposed projects or programs. The administrative record also demonstrates that DOE followed the proper process in complying with NEPA’s procedural provisions.
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31. Waste management personnel shall demonstrate a familiarity level knowledge of the following as it relates to waste management.

· Atomic Energy Act

· Low Level Waste Policy Amendment Act

gd. Discuss the responsibilities of states and the Federal Government identified under the Atomic Energy Act.

The purpose of the Atomic Energy Act (AEA) (42 U.S.C. 2011–2259) is to assure the proper management of source, special nuclear, and byproduct material. The AEA and the statutes that amended it delegate the control of nuclear energy primarily to DOE, the Nuclear Regulatory Commission (NRC), and the EPA. DOE authority extends to the following:
· Source Material. (1) Uranium, thorium, or any other material that is determined by the NRC pursuant to the provisions of section 61 of the AEA to be source material, or (2) ores containing one or more of the foregoing materials in such concentration as the NRC may by regulation determine from time to time (AEA, section 11[z])
· Special Nuclear Material. (1) Plutonium, uranium enriched in the isotope 233 or the isotope 235, and any other material that the NRC, pursuant to the provisions of section 51 of the AEA, determines to be special nuclear material, but does not include source material, or (2) any material artificially enriched by any of the foregoing, but does not include source material (AEA, section 11[aa])
· Byproduct Material. (1) Any radioactive material (except special nuclear material) yielded in or made radioactive by exposure to radiation incident to the process of producing or utilizing special nuclear material, and (2) the tailings or wastes produced by the extraction or concentration of uranium or thorium from any ore processed primarily for its source material content (AEA, section 11[e])

With respect to the first definition of byproduct material stated above, DOE issued a final rule (10 CFR 962) with a much narrower interpretation of the term as it applies to DOE-owned or DOE-produced radioactive material having a hazardous waste component (i.e., mixed wastes). Under this rule, the term “any radioactive material” as used in the first definition of byproduct material refers only to the actual radionuclides suspended or dispersed in the material, and not to the nonradioactive hazardous component of the waste. Thus, although DOE retains authority under the AEA for the actual radionuclides in byproduct material, any nonradioactive hazardous component of the material will be subject to regulation by EPA or its agreement states under RCRA. The rule does not apply to 
(1) byproduct materials as defined in the second definition (i.e., tailings or wastes from ore processing), or (2) substances not owned or produced by DOE.

Section 161 of AEA provides the authority to establish “by rule, regulation, or order, such standards and instructions to govern the possession and use of special nuclear material, source material, and byproduct materials as the [NRC] may deem necessary or desirable to promote the common defense and security or to protect health or to minimize danger to life or property.” This and other sections (e.g., 2, 3, and 41) allow DOE to set radiation protection standards for itself and its contractors. NRC’s licensing powers are defined in sections 101–111. In sections 91 and 110 the AEA provides exclusions from licensing for defense production facilities.

ge. Define the following terms and their implications for regulation in the Department of Energy:
Agreement State

Allocation

Compact

Sited Compact Region
Agreement State

Agreement States are those states in the U.S. that have entered into an effective regulatory discontinuance agreement with the NRC under subsection 274b of the AEA. The role of the Agreement States is to regulate most types of radioactive material in accordance with the compatibility requirements of the AEA. These types of radioactive materials include source material (uranium and thorium), reactor fission byproducts, and quantities of special nuclear materials (SNM) not sufficient to form a critical mass. Under its own internal practices, the NRC periodically reviews the performance of each Agreement State to assure compatibility with NRC’s regulatory standards.
Agreement States issue radioactive material licenses, promulgate regulations, and enforce those regulations under the authority of each individual state’s laws. The Agreement States exercise their licensing and enforcement actions under direction of the governors in a manner that is compatible with the licensing and enforcement programs of the NRC.

Following is a list of the 34 Agreement States and the 3 states that have filed intent to become Agreement States. Control-clicking on the state name will launch that radiation control program’s Web site in a new window. Please note that some states may have multiple regulatory programs. Links to as many of these programs as possible have been included for convenience.

	Alabama
	Kentucky
	New Jersey*
	Pennsylvania*

	Arizona
	Louisiana
	New Mexico
	Rhode Island

	Arkansas
	Maine
	New York (NYDOL)
	South Carolina

	California
	Maryland
	New York (NYSERDA)
	Tennessee

	Colorado
	Massachusetts
	New York (NYDEC)
	Texas

	Florida
	Minnesota
	North Carolina
	Utah

	Georgia
	Mississippi
	North Dakota
	Virginia*

	Illinois
	Nebraska
	Ohio
	Washington

	Iowa
	Nevada
	Oklahoma
	Wisconsin

	Kansas
	New Hampshire
	Oregon
	 


Notes:

*
Pennsylvania, Virginia, and New Jersey are not yet Agreement States, but have filed statements of intent with the NRC to achieve Agreement State status. They are currently completing the necessary process of compatibility with the NRC’s licensing and enforcement programs.

Allocation

The term “allocation” means the assignment of a specific amount of low-level radioactive waste disposal capacity to a commercial nuclear power reactor for which access is required to be provided by sited states subject to the conditions specified under sections 2021b to 2021j of the Low Level Radioactive Waste Policy Act.
Compact

The Low-Level Radioactive Waste Policy Act encouraged states to form interstate compacts, or regional associations of states, for the purpose of low-level radioactive waste disposal. States that are not members of any compact are often referred to as unaffiliated states. At present, ten regional compacts have been formed and approved by Congress. Each compact must either designate a host state to be the first state in which the compact’s disposal facility will be located or must otherwise provide for disposal of the waste (for example, through a contractual arrangement with another compact). The host state will take waste from all the compact states for a designated period of time (usually twenty years), after which another state must build and operate a facility. 

To encourage states to join compacts, the Low-Level Radioactive Waste Policy Act allowed compacts approved by Congress to exclude, or refuse, all low-level radioactive waste generated outside the boundaries of the compact. If an unaffiliated state builds a disposal facility, it does not have Congressional authority to exclude waste from other states. 

Sited Compact Region

The term “sited compact region” means a compact region in which there is located one of the regional disposal facilities at Barnwell, in the State of South Carolina; Richland, in the State of Washington; or Beatty, in the State of Nevada.

On January 1, 1993, these three states with operating disposal facilities were no longer required to continue accepting low-level radioactive waste from outside the borders of their compacts. On that date, Nevada closed its disposal facility. Washington continued to operate its disposal facility, but accepted waste only from the Northwest and Rocky Mountain Compacts. South Carolina agreed to continue accepting low-level waste from some states outside of their compact, including Ohio, until June 30, 1994. 
References:
Organization of Agreement States, About the OAS

The Rocky Mountain Low Level Waste Board, The Low-Level Radioactive Waste Policy Act 

gf. Describe the Federal Government’s disposal responsibilities under the Low Level Waste Policy Amendment Act (LLWPAA).
Federal disposal responsibilities are described in section 3(b)(1). These include greater than Class C low-level waste (LLW), LLW owned or generated by the Department of Energy, waste owned or generated by the United States Navy as the result of decommissioning of vessels of the United States Navy, and LLW owned or generated by the Federal Government as a result of any research, development, testing, or production of any atomic weapon.

It should be noted that in addition to its statutory responsibilities, the Federal Government, through the Department of Energy’s Off-Site Source Recovery Program at the Los Alamos National Laboratory, has taken on the responsibility to collect and safeguard sealed radioactive sources that would otherwise be orphaned.
References:
Pasternak, A., Assuring Safe Disposal of Low-Level Radioactive Waste: Status, Problems, and Proposed Solutions, Testimony Prepared for the Senate Energy and Natural Resource Committees, September 30, 2004 
gg. Identify the Federal Government’s responsibilities for disposing of low level waste at a non-Federal facility per the LLWPAA. 

Commercial LLW disposal facilities are designed, constructed, and operated under licenses issued by either NRC or an Agreement State (see section H.3) in accordance with NRC health and safety requirements. NRC regulations restrict the quantities, forms, and activity levels of waste that can be disposed in commercial LLW facilities. DOE operates disposal facilities for LLW generated in the government sector under authority of the AEA.

References:
DOE/EM-0654 

32. Waste management personnel shall demonstrate a working level knowledge of the storage and disposal of Polychlorinated Biphenyl (PCB) waste as regulated by 
10 CFR Part 761.

gh. Describe the structure and properties of PCBs.

PCBs are a class of organic compounds with 1 to 10 chlorine atoms attached to biphenyl and a general chemical formula of C12H10-xClx. There are 209 congeners of PCB. Most PCB congeners are colorless, odorless crystals. The commercial mixtures are clear viscous liquids (the more highly chlorinated mixtures are more viscous, for example, Aroclor 1260 is a “sticky resin”). Although the physical and chemical properties vary widely across the class, PCBs have low water solubilities and low vapor pressures. They are soluble in most organic solvents, oils, and fats. 
References:
EPA, Polychlorinated Biphenyls (PCBs)
gi. Discuss PCB decomposition products and their toxicity.
PCBs are very stable compounds and do not degrade readily. However, under specific conditions, they may be destroyed by chemical, thermal, and biochemical processes. These processes may occur intentionally (e.g., incineration), unintentionally, or metabolically. Because of their high thermodynamic stability, all degradation mechanisms are difficult. Intentional degradation as a treatment of unwanted PCBs generally requires high heat or catalysis. Environmental and metabolic degradation generally proceed quite slowly relative to most other compounds.

The pyrolysis of PCB mixtures produces hydrogen chloride and polychlorinated dibenzofurans, and pyrolysis of mixtures containing chlorobenzenes also produces polychlorinated dibenzodioxins (PCDDs). Due to their toxicity, tendency to bioaccumulate, and persistence in the environment, dioxins and furans have been the subject of ongoing public health and environmental concern. Despite existing controls, they are distributed widely in the environment, sometimes at levels which may pose risk. For example, dioxins/furans have been the cause of numerous fish consumption advisories in the Great Lakes region, and the EPA has recently estimated that the risks for the general population based on dioxin exposure could be as high as the range of a 1 in 100 to 1 in 1,000 increased chance of experiencing cancer related to dioxin exposure. In response, various local, state, regional, and national efforts are focusing on achieving further reductions in dioxin contamination. One of these efforts is the Great Lakes Binational Toxics Strategy (Binational Toxics Strategy or GLBTS), which encompasses various activities and strategies being considered under the guidance of a multi-stakeholder GLBTS dioxin/furan workgroup.

References:
EPA, Great Lakes Binational Toxics Strategy 
gj. Explain why PCBs are banned or otherwise controlled.

PCBs have been demonstrated to cause a variety of adverse health effects. PCBs have been shown to cause cancer in animals. PCBs have also been shown to cause a number of serious non-cancer health effects in animals, including effects on the immune system, reproductive system, nervous system, endocrine system, and other health effects. Studies in humans provide supportive evidence for potential carcinogenic and non-carcinogenic effects of PCBs. The different health effects of PCBs may be interrelated, as alterations in one system may have significant implications for the other systems of the body.
Concern over the toxicity and persistence in the environment of PCBs led Congress in 1976 to enact section 6(e) of TSCA that included among other things, prohibitions on the manufacture, processing, and distribution in commerce of PCBs. Thus, TSCA legislated true “cradle to grave” (i.e., from manufacture to disposal) management of PCBs in the United States.

References:
U.S. Environmental Protection Agency, Health Effects of PCBs 
gk. Explain the two types of PCB hierarchy and position an item/material in the PCB hierarchy (e.g., PCB liquid / non-liquid, PCB Items).

In the paragraphs below, a breakdown of the different types of PCB waste consistent with the TSCA definitions given at 40 CFR 761.3 is provided. The types of waste described are limited to those predominantly found at DOE sites. It is important to properly categorize PCB waste because the type of waste determines which regulations apply.

Liquid and Non-Liquid PCBs

Liquid PCBs are homogenous materials that flow as a liquid, containing no more than 0.5 percent PCBs by weight as non-dissolved material. Note that when any liquid PCBs contain more than 0.5 percent by weight of non-dissolved material, they need to be analyzed as a multi-phasic, nonliquid/liquid mixture (i.e., as a combination of liquid and nonliquid forms).

Non-liquid PCBs are materials containing PCBs that, by visual inspection, do not flow at a room temperature of 25°C (77°F), or from which no liquid passes when a 100 g or 100 ml representative sample is placed in a mesh number 60 ± 5 percent paint filter and allowed to drain at room temperature for 5 minutes. For materials such as sludges or sediments potentially containing free liquids, this paint filter test is used to determine the presence of free liquids.

Nonliquid PCBs pose less of a risk to health and the environment because they do not disperse, migrate, or enter the exposure pathway as easily as liquid PCBs. PCB waste may come from a manufactured item or material, or from contamination of an item or material. 

PCB Items

PCB items may be any one of the following four types: a PCB article, a PCB container, a PCB article container, or PCB equipment, that deliberately or unintentionally contains PCBs. All the general requirements that apply to PCB items also apply to these four sub-types of items.

For example, a requirement that a PCB item stored for disposal must be dated would also apply to a PCB article container. Thus, a general requirement that applies to PCB liquids would apply to a PCB liquid drained from a PCB item.
PCB Article. PCB article means any manufactured article, other than a PCB container, that contains PCBs and whose surface(s) has been in direct contact with PCBs. PCB articles include transformers, capacitors, hydraulic machines, electric motors, pumps, pipes, and any other manufactured item which has

· been formed to a specific shape or design during manufacture;
· end use function(s) dependent, in part or whole, upon its shape or design during end use;

· undergone no change of chemical composition during its end use or only those changes with no commercial purpose aside from that of the PCB article. 
Certain types of PCB articles are described in more detail in the DOE publication, Guidance Booklet on Storage and Disposal of Polychlorinated Biphenyl (PCB) Waste, including PCB Transformer, Capacitor, and PCB-Contaminated Electrical Equipment. A general requirement that applies to PCB items and PCB articles would also apply to all of these items.
PCBs found in PCB articles are almost always in liquid form except for some equipment filled with an epoxy or tar-like potting compound that contains PCBs (e.g., a “dry” potential transformer).

PCB Container. PCB container means any package, can, bottle, bag, barrel, drum, tank, or other device that contains PCBs or PCB articles, and whose surface(s) has been in direct contact with PCBs.

PCB Article Container. PCB article container means any package, can, bottle, bag, barrel, drum, tank, or other device used to contain PCB articles or PCB equipment, and whose surface(s) has not been in direct contact with PCBs.

PCB Equipment. PCB equipment means any manufactured item, other than a PCB container or PCB article container, which contains a PCB article or other piece of equipment with PCBs. PCB equipment includes microwave ovens, electronic equipment, and fluorescent light fixtures.

A PCB article of common concern in PCB equipment is the capacitor. If it is an intact and non-leaking small capacitor, the small capacitor does not need to be removed, and the PCB equipment is not subject to further regulation for storage and disposal. PCB large (low or high voltage) capacitors need to be removed from PCB equipment if the equipment is to be stored or disposed as an unregulated item.

A type of PCB equipment of concern is fluorescent light fixtures. Generally, the controlling factor in the storage and disposal of these fixtures is the PCB small capacitor. If the small capacitor is intact and non-leaking, the fixture is not subject to further regulation for storage and disposal. If the potting material in the ballast of the fixture contains 50 ppm of PCBs or more, the ballast — not the intact and non-leaking capacitor — becomes the controlling factor in disposal of the fixture, and such ballasts or fixtures (if such ballasts are not removed from the fixtures) are regulated as PCB bulk product waste.

However, if the capacitor is not intact or leaking, regardless of the PCB concentration of the potting material, the fluorescent light fixture must be disposed of as a PCB liquid the leak is confined to the inside of the fixture, or as a PCB remediation waste whenever the leak extends to the outside of the fixture.
References:
DOE/EH-413-9914 
gl. Discuss how the PCB concentration is established.

PCB waste is generally regulated for disposal under TSCA at concentrations of 50 ppm of PCBs or more. Many of the sections within the regulations require ascertaining the specific concentrations of PCBs prior to disposal or cleaning up a contaminated area to a particular concentration level.

Use the nameplate, label, or manufacturer’s specifications on a PCB article to ascertain the PCB concentration. If this information is not available, then you may make certain assumptions (see 40 CFR 761.2) about the PCB concentrations in certain electrical equipment (e.g., transformers) until you are able or required to sample and analyze for PCBs. Note that these assumptions do not apply to disposal (63 FR 35389). Near the time of actual disposal, you must determine the actual PCB concentration in order to use the proper disposal method. However, because some PCB articles (especially capacitors) are not amenable to servicing or sampling of the PCBs, you may use the assumptions made in accordance with 40 CFR 761.2(a)(4) for disposal.

You may assume non-liquid PCBs (i.e., no free-flowing liquids present) to be 500 ppm or 100 g/100 cm2 in lieu of sampling and analysis for the purposes of disposal (40 CFR 761.50[a][5]).

You must determine the concentration of PCBs in contaminated media resulting from a spill or release when cleaning up under 40 CFR 761, subpart G, PCB Spill Cleanup Policy, in order to proceed.
The determinations of PCB concentrations must be made on a wet weight or weight/volume basis for liquids, and on a dry weight basis for nonliquids. If disposal or cleanup is required by the regulations, neither disposal nor cleanup may be avoided through dilution. As 40 CFR 761.1(b)(5) states, “No person may avoid any provision specifying a PCB concentration by diluting the PCBs, unless otherwise specifically provided.”
References:
DOE/EH-413-9914 
gm. Determine whether an item/material is a PCB waste.

Note: This element is performance based. The Qualifying Official will evaluate its completion.

gn. Discuss the marking of PCB transport vehicles.

Transport vehicles loaded with PCB containers that contain more than 45 kg (99.4 lbs.) of liquid PCBs at concentrations of 50 ppm or more or with one or more PCB transformers shall be marked on each end and each side with the ML mark as described in section 761.45(a).
All marks required must be placed in a position on the exterior of the PCB transport vehicles so that the marks can be easily read by any persons inspecting or servicing the marked PCB transport vehicles.
References:
40 CFR 761.40 
go. Discuss PCB storage requirements including time limitations, temporary storage, general storage unit requirements, alternate storage units, container requirements, inspection requirements, and markings.
EPA distinguishes between storage of PCBs and PCB items for reuse, and storage of PCBs and PCB items for disposal. PCBs and PCB items stored for disposal — otherwise known as PCB waste — are subject to a one-year limit from the date of removal from service. You must dispose of PCB waste within one year (40 CFR 761.65[a][1]). A special exception to this limit is granted for PCB/radioactive waste.
You may obtain an extension to the 1-year storage limit by sending a written notification to the EPA regional administrator (for the region where the wastes are stored) providing information about your

· identity;

· types, volumes, and locations of the PCB waste;
· reasons for the inability to dispose or secure disposal of the PCB waste.
The EPA regional administrator will grant an extension of 1 additional year for storage of the waste upon receipt of the notification if all of the following conditions are met (40 CFR 761.65[a][2]):

· EPA receives the notification at least 30 days before the initial 1-year limit expires.
· Written records are maintained documenting all continuing attempts to secure disposal (until the waste is disposed).

· Written records (described previously) are made available to EPA upon request.
· Continuing attempts to secure disposal were initiated within 270 days after the time the waste was first subject to the 1-year limit.

Failure to initiate and continue attempts to secure disposal throughout the entire time the waste is stored automatically disqualifies eligibility for the extension.
You may also request additional extensions (40 CFR 761.65[a][3] and [a][4]) beyond the 1‑year extension to the 1-year storage limit by submitting a written request to the EPA regional administrator (for the region where the waste is stored) or to the director, of the National Program Chemicals Division (if the waste is stored in more than one region). You must supply the following:

· Justification for the request
· Information about what measures are being taken to secure disposal of the waste, or an explanation regarding why disposal could not be conducted during the period of the prior extension

As a condition of granting any extension, EPA may require specific actions such as marking, inspection, recordkeeping, periodic reporting, or financial assurance to ensure that the waste does not pose an unreasonable risk of injury to health or the environment. In deciding whether to grant an extension, EPA will consider whether (1) relevant treatment or disposal options are being pursued, (2) additional storage time poses an unreasonable risk of injury, (3) there is an absence of approved treatment technology, or (4) additional time is needed to complete the treatment or destruction process.
Temporary Storage
EPA allows temporary storage of PCB wastes in units whose specifications (40 CFR 761.65[c][1]) are less stringent than those for general storage units or alternate storage. Temporary storage must meet two conditions:

· Storage will be for no longer than 30 days from the date of removal from service
· Notation of the date of removal from service will be attached to the PCB container or PCB item stored for disposal

The following PCB items may be placed into temporary storage:
· Liquids with PCBs ≥50 ppm in a U.S. Department of Transportation specified container and under a Spill Prevention Control and Countermeasures Plan (40 CFR 112) for the area
· PCB containers with non-liquid PCBs, such as contaminated soil, rags, and debris
· Non-leaking PCB articles and PCB equipment

· Leaking PCB articles and PCB equipment if
· placed into non-leaking PCB containers
· sufficient sorbent materials are inserted to absorb any remaining PCB liquids
General Storage Units

A unit for storing PCB waste beyond 30 days must meet all of the following criteria (40 CFR 761.65[b][1][i] to [b][1][v]):

· The unit must have an adequate roof and walls to prevent rain from reaching the PCB waste.
· The unit must have an adequate floor with 6-inch high continuous curbing (a special exception is provided for PCB/radioactive waste — see section 3.6.2).
· The floor and curbing of the unit must provide a containment volume equal to the greater of

· two times the internal volume of the largest PCB article or PCB container, or

· 25 percent of the total internal volume of all PCB articles or PCB containers stored.
· The unit must have no drain valves, floor drains, expansion joints, sewer lines, or other openings that would permit liquids to flow from the curbed floor.
· Floors and curbing must be constructed of portland cement, concrete, or a continuous, smooth, non-porous surface (see index) which prevents or minimizes penetration of PCBs.
· The unit must be on a site above the 100-year floodplain.

Exceptions to the criteria for storage unit requirements are discussed in the DOE publication, Guidance Booklet on Storage and Disposal of Polychlorinated Biphenyl (PCB) Waste. In addition, you may store PCB waste at a commercial storage facility (see 40 CFR 761.65[d]).

Alternate Storage Units

In addition to the units meeting the criteria listed above, PCB waste may be stored beyond 
30 days in alternate storage units. The units must be (40 CFR 761.65[b][2])

· permitted by EPA under RCRA section 3004 for managing hazardous waste in containers;

· permitted by a state authorized under RCRA section 3006 for managing hazardous waste in containers;

· qualified for interim status under RCRA section 3005 for managing hazardous waste in containers and meeting the containment requirements (40 CFR 264.175);

· approved, or otherwise regulated, under a state PCB waste management program no less stringent in the protection of health or the environment than the TSCA requirements;

· subject to a TSCA coordinated approval that includes provisions for PCB waste storage;
· given a TSCA PCB waste management approval that includes provisions for PCB waste storage, issued under 40 CFR 761.61(c) or 761.62(c).
Note that any spills of PCBs stored in any RCRA unit (the first three listed units) must be cleaned up in accordance with subpart G, PCB Spill Cleanup Policy (40 CFR 761.120 to 761.135). 

RCRA facilities used for storing PCB waste follow the RCRA containment requirement and not the TSCA containment requirement. The RCRA containment requirement is 10 percent of the volume of all containers or the volume of the largest container, whichever is larger.
Containers for PCB Waste

EPA has adopted the U.S. Department of Transportation’s (DOT) container requirements as the container requirements for holding PCB waste. DOT’s container requirements are part of the “Hazardous Materials Regulations” (49 CFR 171–180). In particular, refer to

· 49 CFR 173.202 and 173.203 regarding containers for liquid PCBs (also see DOE Guidebook for larger than DOT-specified containers)
· 49 CFR 173.212 and 173.213 regarding containers for non-liquid PCBs

The EPA regulation governing containers for PCB waste is 40 CFR 761.65(c)(6). EPA has provided exceptions to DOT containers for PCB/radioactive waste.
Packing Group

For purposes of choosing the appropriate container, PCBs are in Packing Group II (as listed in the Hazardous Materials Table, 49 CFR 172.101). However, PCBs transported by rail or highway need only be packaged in Packing Group III. Notwithstanding, other hazards (e.g., radioactivity) present in the PCB waste may require a more stringent or higher packing group.
Old DOT Specification Containers
In adopting the DOT container requirements, EPA is also adopting a particular requirement regarding use of old DOT specification containers for storage purposes. Transportation of PCBs in the old DOT specification 5, 5B, 6D, 17C, and 17E containers has been illegal since October 1, 1996, except on a transitional basis (defined in 49 CFR 173.14[a][2]). (A special exception has been provided for PCB/radioactive waste.)
PCB Waste < 20 ppm or 1 Pound
Because of the Anti-Dilution Rule and because DOT does not regulate <20 ppm or <1 pound of PCBs, EPA may require DOT containers in situations where DOT may not. In fact, EPA requires waste of <20 ppm of PCBs or <1 pound of PCBs to be in Packing Group III containers, unless other hazards present in the PCB waste compel a more stringent packing group (i.e., a Packing Group I or II) container.

For the purposes of describing on a manifest PCB waste that is not subject to DOT regulation but is still subject to EPA regulation, use the term, “Non-DOT Regulated PCBs.”
Checking for Leaks

All PCB items (PCB articles, PCB containers, and PCB article containers) in storage must be checked for leaks at least once every 30 days (40 CFR 761.65[c][5]). In the event of a leak, the following actions should be performed:

· Transfer any leaking PCB container or PCB article and the contents to properly marked non-leaking containers.
· Clean up and dispose of any spilled or leaked material per subpart G, PCB Spill Cleanup Policy.
· Keep records of inspections, maintenance, cleanup, and disposal (40 CFR 761.180[a][1][iii] and [b][1][iii]).
Dating

All PCB containers storing bulk PCB liquid wastes for disposal and PCB items (PCB articles and PCB article containers) in storage for disposal must be dated. For bulk PCB liquid wastes, a record of the following information must be maintained that tracks each batch added or removed from the container:

· Date added or removed
· Quantity added or removed
· Disposition of the batch (only for a removed batch)

PCB items (including PCB article containers and PCB articles) must be marked with the date on which they were removed from service for disposal. The storage of PCB items must be managed in such a way that a PCB item can be located by date. 

See also the record retention requirements at 40 CFR 761.180(a) and (b). Dating and management of stored PCB containers and PCB items by date are required by 40 CFR 761.65(c)(8).

Marking

All storage areas including temporary storage areas, general storage areas, and alternate storage units must be marked according to specifications detailed in 40 CFR 761.40(a)(10) and 40 CFR 761.65(c)(3). The PCB mark is a label with black striping around the border that contains certain information specified in the regulations that apply to PCB items (i.e., any manufactured item containing or contaminated with PCBs). There are two marking formats, “Mark ML” and “Mark MS.” The only difference between the two markings is the size of the mark. PCB Mark ML is a 6" × 6" square; PCB Mark MS is a 1" × 2" rectangle. The text of the mark includes the warning, “Caution Contains PCBs,” instructions in case of accident or spill, and the telephone number of the National Response Center. The PCB mark must have either a yellow or white background.

The mark must be placed in a prominent position on the exterior of a PCB item so that it can be easily read. The mark must also be sufficiently durable to equal or exceed the life of the PCB item. If Mark ML is too large for the item, it may be proportionally reduced in size to a minimum of 2" × 2". If a mark smaller than 2" × 2" is required, Mark MS may be used. If Mark MS is too large, it may be reduced in size proportionally to a minimum size of 1 cm × 2 cm. Both marks are commercially available from vendors of industrial placarding and health and safety supplies.

Items requiring marking include the following:

· PCB transformers (i.e., transformers with >500 ppm of PCBs)
· PCB large high voltage capacitors
· PCB large low voltage capacitors
· PCB equipment (containing any of the three articles listed above)
· Voltage regulators with ≥3 lbs of ≥500 ppm of PCBs
· Electric motors with coolants ≥50 ppm of PCBs
· Hydraulic systems with hydraulic fluids ≥50 ppm of PCBs

· Heat transfer systems with fluid ≥50 ppm of PCBs
Containers with ≥50 ppm of PCBs, liquid or nonliquid, must be marked (e.g., containers with PCB remediation waste or PCB bulk product waste, either of which has ≥50 ppm of PCBs). A PCB article container must be marked if it contains a PCB article, PCB equipment, or PCB container that must be marked.
There are two types of locations where PCB articles that are in use or are operating must be marked. One is the access (e.g., machine room door, vault, highway, fence) to where a PCB transformer or a voltage regulator with ≥3 lbs of ≥500 ppm of PCBs is located. The other is a protected location for an individual PCB large (low- or high-voltage) capacitor. A protected location may be a pole, structure, or fence. In such cases, the individual capacitor does not require marking; however the following requirements apply:

· The protected location must be marked.
· A record identifying the PCB large capacitors must be kept at the protected location.
· The individual capacitor(s) must be marked when removed from the protected location.

There are two other locations, not mentioned in 40 CFR 761, subpart C, that require marking. First is the marking of, or over, an encapsulated area or at a barrier to a porous surface that was contaminated with ≥50 ppm of liquid PCBs and cleaned up in accordance with 40 CFR 761.30(p). Second is the marking of fenced PCB remediation waste sites cleaned up to >25 ppm and ≤50 ppm of PCBs in accordance with 40 CFR 761.61(a)(4)(I)(B).
References:
DOE/EH-413-9914 


EH-413-0009/0702 
gp. Define PCB/Radioactive Waste and explain how it differs with regard to exemptions to time and general storage requirements. Discuss how PCB/Radioactive Waste is disposed (e.g., discuss the special provisions of 10 CFR 761.50[b][7]).
Definition

PCB/radioactive waste is a PCB waste that also contains a radioactive constituent and is not mutually exclusive of the other types of waste. For example, a PCB remediation waste can also be a PCB/radioactive waste. Furthermore, any of the other types of waste to be discussed (waste from research and development activities and decontamination waste and residue) can also be a PCB/radioactive waste. If a PCB waste is also a PCB/radioactive waste, the storage and disposal regulatory provisions for PCB/radioactive waste apply as well as those for the other waste type.

Time and General Storage Exemptions for PCB/Radioactive Waste

Three exceptions apply to the storage of PCB/radioactive waste: (1) a 1-year storage limit, (2) curbing under the general storage unit, and (3) non-DOT containers.
PCB/radioactive waste removed from service for disposal is exempt (40 CFR 761.65[a][1]) from the 1-year limit (discussed in section 3.1.1) under the following conditions:

· Maintain written records to document all continuing attempts to secure disposal until the waste is disposed of (40 CFR 761.65[a][2][ii]).
· Make these records available to EPA upon request (40 CFR 761.65[a][2][iii]).
· Manage waste in accordance with all other applicable laws and regulations for radioactive material (e.g., Atomic Energy Act).

PCB/radioactive waste that is exempt from the 1-year storage disposal time limit is also exempt from the exception reporting requirements of 40 CFR 761.215(c), (d), and (e).

PCB/radioactive wastes are not required to be stored in an area with the minimum 6-inch high curbing required for general storage units. However, the area must still provide a containment volume equal to at least the greater of the following:

· Twice the internal volume of the largest PCB container
· 25 percent of the total internal volume of all PCB containers stored therein

The exception is provided by 40 CFR 761.65(b)(1)(ii).
There are two exceptions to the requirement to use DOT containers: non-DOT containers and old DOT specification containers. Containers other than those specified in element h, above, may be used for PCB/radioactive waste provided that
· If they are used for liquid PCB/radioactive wastes, they are non-leaking.
· If they are used for non-liquid PCB/radioactive wastes stored in an area with a containment volume (40 CFR 761.65[b][1][ii]), they are designed to prevent buildup of liquids.
· Whether used for liquids or nonliquids, they meet all requirements pertaining to nuclear criticality safety. Container materials, such as polyethylene and stainless steel, are acceptable contingent upon compatibility with the stored wastes. Other materials may be used if there are data to demonstrate to the EPA regional administrator and other appropriate regulatory authorities (e.g., NRC, DOT, and DOE) that the containers are protective of health, safety, and the environment.
Note that non-DOT containers must still meet other applicable Federal and state regulations governing radioactive materials.
The other exception is that the old DOT specification containers may be used for PCB/radioactive wastes under one of the following conditions:

· When used for storage (and not for transportation regulated by DOT — for example, movement from one facility to another without crossing a public road)
· When used on a transitional basis as prescribed by 49 CFR 171.14(a)(2) (for example, the filling of these containers prior to October 1, 1996, without emptying and refilling them after that date)

References:
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gq. Discuss PCB disposal requirements including disposal prohibitions, combustion, and landfilling.

The U.S. regulations establish standards for disposal (including treatment) of PCBs, or allow technologies of equivalent effectiveness. That is, the regulations allow the use of alternative technologies if it can be proven that these other technologies can perform as well as incineration and do not cause harm to health or the environment. Incineration, chemical waste landfills, and high-efficiency boilers are specifically authorized for PCB disposal in the U.S. regulations. Other technologies also have been approved for PCB treatment or site cleanup, including thermal desorption, chemical dechlorination, solvent extraction, decontamination, and soil washing. Additional technologies are currently being tested, including solidification/stabilization, vitrification, and bioremediation. It should be noted that some of these technologies may produce wastes that require additional treatment. 

References:
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gr. Define PCB Remediation Waste and discuss how it is disposed.

PCB remediation waste is waste containing PCBs as a result of a spill, release, or other unauthorized disposal, at the following concentrations: materials disposed of prior to April 18, 1978, that are currently at concentrations ≥50 ppm of PCBs, regardless of the concentration of the original spill; materials which are currently at any volume or concentration where the original source was ≥500 ppm of PCBs beginning on April 18, 1978, or ≥50 ppm of PCBs beginning on July 2, 1979; and materials which are currently at any concentration if the PCBs are spilled or released from a source not authorized for use under this part. PCB remediation waste means soil, rags, and other debris generated as a result of any PCB spill cleanup, including, but not limited to

· environmental media containing PCBs, such as soil and gravel, and dredged materials, such as sediments, settled sediment fines, and aqueous decantate from sediment. 
· sewage sludge containing <50 ppm of PCBs and not in use according to subsection 761.20(a)(4), PCB sewage sludge, commercial or industrial sludge contaminated as the result of a spill of PCBs (including sludges located in or removed from any pollution control device), and aqueous decantate from an industrial sludge. 
· buildings and other man-made structures (such as concrete floors, wood floors, or walls contaminated from a leaking PCB or PCB-contaminated transformer), porous surfaces, and non-porous surfaces.

References:
40 CFR 761 
gs. Define PCB Bulk Product Waste and discuss how it is disposed.

PCB bulk product waste is waste derived from manufactured products containing PCBs in a non-liquid state at any concentration where the concentration at the time of designation for disposal was ≥50 ppm of PCBs. PCB bulk product waste does not include PCBs or PCB items regulated for disposal. PCB bulk product waste includes, but is not limited to 

· non-liquid bulk wastes or debris from the demolition of buildings and other man-made structures manufactured, coated, or serviced with PCBs. PCB bulk product waste does not include debris from the demolition of buildings or other man-made structures that is contaminated by spills from regulated PCBs which have not been disposed of, decontaminated, or otherwise cleaned up. 
· PCB-containing wastes from the shredding of automobiles, household appliances, or industrial appliances. 
· plastics (such as plastic insulation from wire or cable; radio, television, and computer casings; vehicle parts; or furniture laminates); preformed or molded rubber parts and components; applied dried paints, varnishes, waxes or other similar coatings or sealants; caulking; adhesives; paper; Galbestos; sound deadening or other types of insulation; and felt or fabric products such as gaskets. 
· fluorescent light ballasts containing PCBs in the potting material. 

References:
40 CFR 761 
gt. Define PCB Waste from Research and Development Activities and discuss how it is disposed.
This type of waste (40 CFR 761.64) consists of waste from authorized research and development activities (40 CFR 761.30[j]) including, but not limited, to the following:

· Chemical analysis of PCBs (sample preparation, extraction, extract cleanup, extract concentration, addition of PCB standards, and instrumental analysis), and analyses to determine PCB concentration
· Determinations of the physical properties of PCBs
· Studies of PCB environmental transport processes
· Studies of PCB biochemical transport processes, studies of effects of PCBs on the environment, and studies of the health effects of PCBs (direct toxicity and toxicity of metabolic products of PCBs)
Authorized research and development activities do not include research, development, or analysis for the development of any PCB product. Waste from research and development activities does not include waste from activities conducted for the purposes of research and development into PCB disposal described in 40 CFR 761.60 (j). Waste from research and development activities can be in the form of liquid and/or non-liquid PCBs.
The disposal requirements for waste from research and development activities are based on size. If the size is greater than the portion designated by a particular method, the disposal depends on whether the waste is liquid or non-liquid. Portions of samples of a size designated in a chemical extraction and analysis method for PCBs and extracted for purposes of determining the presence of or concentration of PCBs are unregulated for PCB disposal. This waiver is set forth at 40 CFR 761.64(a).

Liquid solutions, including rinse solvents, generated from research and development activities, are disposed of as liquid PCB remediation wastes. They may be disposed of based on their concentration at the time of disposal (40 CFR 761.64[b][1]).

Disposal of non-liquid PCB waste from research and development activities (40 CFR 761.64[b][2]) is the same as that for non-liquid cleanup materials and personal protective equipment given for PCB remediation waste.
In the PCB Disposal Amendments, EPA provided for a self-implementing option for research and development of methods specifically for PCB disposal (40 CFR 761.60[j]). Use of PCBs for research and development for other purposes are provided for elsewhere. (See 40 CFR 761.30[j] for the use of PCBs for chemical analysis, health effects studies, and environmental fate. See 40 CFR 761.30[k] for the use of PCBs in scientific instruments [e.g., mounting media for microscopy].)

EPA has prescribed several requirements under the self-implementing option for research and development of methods specifically for PCB disposal. These requirements include maximum amounts and notification.
The maximum amounts that may be used or treated in research and development studies are 500 gallons/year (liquid) and 70 cubic feet/year (nonliquid), neither of which may exceed 10,000 ppm of PCBs. The purpose of these maximum amounts is to limit the potential risk from incomplete or unsuccessful disposal of PCBs undertaken during research and development studies. The use of PCBs beyond these maximum amounts require an approval from the appropriate EPA region (40 CFR 761.60[j][2]).

Prior to exercising the self-implementing option, obtain an EPA Identification Number for a PCB waste handling activity if the site (where the research and development will occur) does not already have such a number. The number may be obtained by submitting a Form 7710-53 (40 CFR 761.205) Once you have received a number, notify in writing the appropriate EPA region and the state and local environmental protection agencies. The notification must provide the EPA Identification Number for the site, the quantity of PCB waste to be treated, the types of disposal technology to be used, the general properties of the PCB waste to be treated, and the estimated duration of the research and development. The notification must be submitted 30 days prior to commencing the self-implementing option, but may be waived at EPA’s discretion.

References:
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gu. Define PCB waste from decontamination waste and residues and discuss how it is disposed.
Examples of PCB waste from decontamination waste and residues (40 CFR 761.79[g]) include

· distillation bottoms or residues and filter media;

· PCBs physically separated from regulated waste during decontamination (such as by chopping, shredding, scraping, abrading, or oil/water separation, as opposed to solvent rinsing and soaking);

· solvents used or reused for decontamination;
· non-liquid cleaning materials and personal protective equipment waste, non-porous surfaces, rags, gloves, booties, and other disposable materials or items.

Decontamination waste and residue can be in the form of liquid and/or non-liquid PCBs.
Disposal of liquid decontamination waste depends on the type of solvent and the concentration of PCBs. Hydrocarbon-solvent decontamination waste (40 CFR 761.79[g][3]) with less than 50 ppm of PCBs must be

· marketed, if applicable, and burned per the requirements at 40 CFR 761.20(e);
· disposed of as a PCB liquid by combustion or an alternative to combustion; or

· decontaminated per 40 CFR 761.79. 

Chlorinated-solvent decontamination waste (40 CFR 761.79[g][4]) at any PCB concentration must be

· incinerated as specified in 40 CFR 761.70, or

· decontaminated per 40 CFR 761.79.

EPA has imposed rather stringent requirements for disposal of chlorinated-solvent decontamination waste in order to discourage the use of such solvents.

Solvents (other than those that are chlorinated) containing ≥50 ppm of PCBs as the result of decontamination use (40 CFR 761.79[g][5]) must be

· disposed of as a PCB liquid at their existing concentration by combustion, or

· decontaminated per 40 CFR 761.79.

PCB liquids from oil/water separation are regulated for disposal at their original concentration.
Distillation bottoms or residues and filter media are regulated (40 CFR 761.79[g][1]) for disposal at their existing concentration as PCB remediation waste. PCBs (other than distillation bottoms or residues and filters) physically separated during decontamination by chopping, shredding, scraping, or abrading (as opposed to solvent rinsing and soaking) are regulated (40 CFR 761.79[g][2]) for disposal at their original concentration.

Nonliquid cleanup materials and personal protective equipment waste at any concentration, including nonporous surfaces and other nonliquid materials, such as rags, gloves, and booties, and similar materials resulting from decontamination, must be disposed of (40 CFR 761.79[g][6]) as “non-liquid cleanup materials.”

References:
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gv. Discuss PCB spill reporting and cleanup.

When spills with low concentrations (<500 ppm) and <454 g (1 lb) of PCBs occur, all soil within the spill area (visible boundary plus a 1-lateral-foot buffer zone) must be excavated and backfilled with clean soil. Solid surfaces must be double washed/rinsed. (Double wash/rinse means a minimum requirement to cleanse solid surfaces two times with an appropriate cleaning agent. PCBs must be at least 5 percent soluble by weight in the cleaning agent. A volume of PCB-free fluid sufficient to cover the contaminated surface completely must be used in each wash/rinse. The wash/rinse requirement does not mean the mere spreading of the cleaning agent over the surface, nor does the requirement mean a once-over wipe with a soaked cloth.) This action must be completed within 48 hours after the responsible party was notified or became aware of the spill. 

When spills with high concentrations (≥500 ppm) or >454 g (1 lb) of PCBs occur, the National Response Center must be notified immediately. The spill area must be cordoned off with at least a 3-foot buffer zone. Warning signs must be clearly visible. The responsible party must document and record the area of visible contamination, noting the extent and center of the visible trace areas. The cleanup of fluid from hard surfaces and the removal of contaminated soil must be initiated (not necessarily completed) within 24 hours after the responsible party was notified or became aware of the spill. If the spill will result in PCB exposure outside the facility, other spill reporting procedures may be required. 

Spill reports (both verbal and written) must be completed only by the EPD personnel and are required to contain the following information: 

· Nature of waste or pollutant (i.e., PCB) 

· Quantity of waste or pollutant involved 

· Time and duration of the incident 

· Cause of the spill 

· Estimated size and location of the affected area 

· Nature of effects (e.g., fish kill, toxic cloud, discoloration of receiving water) 

· Corrective measures taken or planned, and a schedule of these activities 

· Spill prevention control and countermeasures (SPCC), and/or contingency plans, in effect 

· Persons notified (include name, organization, date, and times)

References:
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33. Waste management personnel shall demonstrate a working level knowledge of the reporting of the releases of hazardous chemicals and community right-to-know reporting as regulated by the Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) and the Emergency Planning and Community Right-to-Know Act of 1986 (EPCRA).

gw. Identify the statutes, regulations, and Executive orders governing release reporting and community right-to-know reporting.
Comprehensive Environmental Response, Compensation, and Liability Act

The Comprehensive Environmental Response, Compensation, and Liability Act, commonly known as Superfund, was enacted by Congress on December 11, 1980. This law created a tax on the chemical and petroleum industries and provided broad Federal authority to respond directly to releases or threatened releases of hazardous substances that may endanger public health or the environment. Over 5 years, $1.6 billion was collected, and the tax went to a trust fund for cleaning up abandoned or uncontrolled hazardous waste sites. CERCLA
· established prohibitions and requirements concerning closed and abandoned hazardous waste sites
· provided for liability of persons responsible for releases of hazardous waste at these sites
· established a trust fund to provide for cleanup when no responsible party could be identified

The law authorizes two kinds of response actions:
· Short-term removals, where actions may be taken to address releases or threatened releases requiring prompt response
· Long-term remedial response actions that permanently and significantly reduce the dangers associated with releases or threats of releases of hazardous substances that are serious, but not immediately life threatening 

These actions can be conducted only at sites listed on EPA’s National Priorities List (NPL).
CERCLA also enabled the revision of the National Contingency Plan (NCP). The NCP provided the guidelines and procedures needed to respond to releases and threatened releases of hazardous substances, pollutants, or contaminants. The NCP also established the NPL.
The Superfund Amendments and Reauthorization Act

The Superfund Amendments and Reauthorization Act (SARA) amended CERCLA on October 17, 1986. SARA reflected EPA’s experience in administering the complex Superfund program during its first 6 years and made several important changes and additions to the program. SARA
· stressed the importance of permanent remedies and innovative treatment technologies in cleaning up hazardous waste sites
· required Superfund actions to consider the standards and requirements found in other state and Federal environmental laws and regulations
· provided new enforcement authorities and settlement tools
· increased state involvement in every phase of the Superfund program
· increased the focus on human health problems posed by hazardous waste sites
· encouraged greater citizen participation in making decisions on how sites should be cleaned up
· increased the size of the trust fund to $8.5 billion

SARA also required EPA to revise the Hazard Ranking System to ensure that it accurately assessed the relative degree of risk to human health and the environment posed by uncontrolled hazardous waste sites that may be placed on the NPL.

The Emergency Planning and Community Right-to-Know Act

The Emergency Planning and Community Right-to-Know Act (EPCRA) was passed in response to concerns regarding the environmental and safety hazards posed by the storage and handling of toxic chemicals. These concerns were triggered by the disaster in Bhopal, India, in which more than 2,000 people suffered death or serious injury from the accidental release of methyl isocyanate. To reduce the likelihood of such a disaster in the United States, Congress imposed requirements on both states and regulated facilities.
EPCRA establishes requirements for Federal, state, and local governments, Indian tribes, and industry regarding emergency planning and “community right-to-know” reporting on hazardous and toxic chemicals. The community right-to-know provisions help increase the public’s knowledge and access to information on chemicals at individual facilities, their uses, and releases into the environment. States and communities, working with facilities, can use the information to improve chemical safety and protect public health and the environment.
Executive Order 12856 — Federal Compliance with Right-to-Know Laws and Pollution Prevention Requirements
EO 12856, signed by the President of the United States on August 3, 1993, requires DOE to prevent pollution resulting from Department activities and facility operations and to ensure compliance with pollution prevention and emergency planning and community right-to-know laws.
EO 12856 broadens and makes mandatory the major provisions of the September 22, 1992, Secretarial Memorandum, Department of Energy (DOE) Participation in the 33/50 Pollution Prevention Program and Voluntary DOE Toxic Chemical Release Inventory Reporting, by requiring compliance with those provisions established pursuant to EPCRA, the Pollution Prevention Act of 1990 (PPA), and all implementing regulations issued pursuant to PPA and EPCRA.

References:
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40 CFR 435[c]
gx. Discuss the importance of complying with the release reporting and community right-to-know reporting.

Compliance with release and right-to-know reporting ensures state and local communities are prepared to respond to potential chemical accidents. In accordance with EPCRA, each state has established a State Emergency Response Commission (SERC). In turn, the SERC has designated local emergency planning districts. For each district, the SERC appoints, supervises, and coordinates the activities of a Local Emergency Planning Committee (LEPC). The LEPC must, in turn, develop an emergency response plan for its district and review it annually. The membership of the LEPC includes representatives of public and private organizations as well as a representative from every facility subject to EPCRA emergency planning requirements. 

The purpose of community right-to-know reporting (EPCRA sections 311–312) is to increase community awareness of chemical hazards and to facilitate emergency planning. This section applies to any facility 

· required by the Occupational Safety and Health Administration (OSHA), under its Hazard Communication Standard, to prepare or have available a Material Safety Data Sheet (MSDS) for a hazardous chemical.
· that has on-site, for any 1 day in a calendar year, an amount of a hazardous chemical equal to or greater than the following threshold limits established by the EPA: 
· 10,000 lbs for hazardous chemicals;
· lesser of 500 lbs or the threshold planning quantity (TPQ) for extremely hazardous substances. 

If a facility is subject to reporting under these sections, it must submit information to the SERC, the LEPC, and the local fire department with jurisdiction over the facility under two categories: MSDS reporting and inventory reporting. 

References:
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gy. Define a CERCLA hazardous substance.
A hazardous substance is any substance that, when released to the environment in an uncontrolled or un-permitted fashion, becomes subject to the reporting and possibly response provisions of the CWA and CERCLA.
CERCLA defines a hazardous substance as

· any substance designated under section 311(b)(2)(A) of the CWA;

· any element, compound, mixture, solution, or substance designated as hazardous pursuant to section 102 of CERCLA;

· any listed or characteristic RCRA hazardous waste;

· any toxic pollutant listed under section 307(a) of the CWA;

· any hazardous air pollutant listed under section 112 of the CAA;
· any imminently hazardous chemical substance or mixture subject to section 7 of TSCA.

A list of CERCLA hazardous substances and corresponding reportable quantities (RQs) is found in 40 CFR 302.4. All CWA section 311 hazardous substances are also CERCLA hazardous substances, but not vice versa (the 40 CFR 302.4 list is larger than the 40 CFR 117.3 list).
gz.  Define Reportable Quantities (RQs) and explain how RQs are applied and used.
The quantity listed in the column “Final RQ”for each substance in 10 CFR 302.4, table 302.4, or in appendix B to table 302.4, is the RQ for that substance. The RQs in table 302.4 are in units of pounds based on chemical toxicity, while the RQs in appendix B to table 302.4 are in units of curies based on radiation hazard. Whenever the RQs in table 302.4 and appendix B to the table are in conflict, the lowest RQ shall apply.

Unlisted hazardous substances designated by 40 CFR 302.4(b) have the RQ of 100 pounds, except for those unlisted hazardous wastes which exhibit toxicity identified in 40 CFR 261.24. Unlisted hazardous wastes which exhibit toxicity have the RQs listed in table 302.4 for the contaminant on which the characteristic of toxicity is based. 

The RQ applies to the waste itself, and not merely to the toxic contaminant. If an unlisted hazardous waste exhibits toxicity on the basis of more than one contaminant, the RQ for that waste shall be the lowest of the RQs listed in table 302.4 for those contaminants. If an unlisted hazardous waste exhibits the characteristic of toxicity and one or more of the other characteristics referenced in 40 CFR 302.4(b), the RQ for that waste shall be the lowest of the applicable RQs.

ha. Discuss how it is determined if a release is reportable under CERCLA. Explain for releases containing only one hazardous substance and for releases containing mixtures of hazardous substances. Discuss exemptions to the reporting requirements.

Determining if a substance release has exceeded its RQ can be complicated. A number of factors such as the regulatory identity of the substance(s) released, the amount of material released, and the time period of release may or may not be readily known at the time of the release.

To streamline this process, the Office of Environmental Policy and Guidance, RCRA/ CERCLA Division (EH-413), created the RQ•Calculator. This program simplifies the calculation of whether a release exceeds a chemical’s reportable quantity. The program will calculate the amount of the regulated substance released, compare the resulting value to the chemical’s RQ, and advise the user as to whether or not a notification must be made. The RQ•Calculator can be accessed at the DOE Environmental Policy & Guidance Web site at http://homer.ornl.gov/nuclearsafety/nsea/oepa/rq/index.html.
Manual Calculation

Calculation of the reportable release quantities for hazardous materials is generally a three-step process:

1. Identify the hazardous ingredients, reportable quantities, and weight percents.

Look at the example MSDS for the substance in question to find the hazardous ingredients and the weight percents of those ingredients. CERCLA section 101 defines the reportable quantity of an ingredient that is a CERCLA hazardous substance. The following Web link provides the current section 101 list of CERCLA hazardous substances and RQs: http://www.scorecard.org/chemical-groups/one-list.tcl?short_list_name=hs.
2. Calculate the weight of the released material.

Because most releases are in liquid form, measured in gallons, and the reportable quantities are in pounds, the weight of the material released must be calculated. The formula is as follows:

Specific gravity of the product × 8.34 lb/gal (weight of water) = 
weight of the product in lb/gal.

The specific gravity, also called the relative density, can be found in the “Physical & Chemical Properties” section of the MSDS. It is a unitless number that tells how much the substance weighs relative to the weight of water. If the specific gravity is 1, the substance weighs the same as water. If it is less than 1, then the substance weighs less than water. If you think about this logically, you know that gasoline floats on water (thus the sheen you see on water at boat launches), so you can conclude that gasoline must weigh less than water. The specific gravity is often reported as a range. For gasoline, the specific gravity is reported on the MSDS as a range of 0.72 to 0.75. If you plug these values into the calculation, gasoline can weigh anywhere from 6.0 lb/gal to 6.3 lb/gal. When calculating a reportable release, use the higher, more conservative value. Thus the weight we will use for our gasoline example is 6.3 lb/gal.

If a released material is a solid, skip this step.
3. Calculate the smallest reportable release for the material in question.

For gasoline, the CERCLA RQ is based on the lowest bounding ingredient, benzene. Here is the formula: 

RQ of ingredient (lbs) ÷ weight of product (lb/gal) ÷ weight % of ingredient = reportable gallons of product
Using the numbers determined above, the minimum reportable release for gasoline is as follows: 

10 lb (RQ benzene) ÷ 6.3 lb/gal gasoline ÷ 0.05 (wt. % benzene) = 
32 gallons of gasoline (reportable if released)

Release of Mixtures

EPA issued the “mixture rule” (40 CFR 302.6[b]), developed in connection with CWA section 311 regulations, as a method for determining when to report releases of mixtures or solutions. Under the mixture rule, if the quantities (or concentrations) of all the hazardous constituents of the waste stream are known, notification is required only where an RQ or more of any hazardous constituent is released. However, if the quantity of one or more of the hazardous constituents of the waste is not known, notification is required where the total amount of the waste released equals or exceeds the RQ for the hazardous constituent with the lowest RQ (i.e., the RQ for the waste stream).

Exemptions

CERCLA section 101(22) specifically excludes from the definition of release 
· any release which results in exposure to persons solely within a workplace; 

· emissions from the engine exhaust of a motor vehicle, rolling stock, aircraft, vessel, or pipeline pumping station engine; 

· certain releases of source, byproduct, or special nuclear material from a nuclear incident; 

· the normal application of fertilizers. 

The definition of facility under CERCLA section 101(9) specifically excludes consumer products in consumer use. Releases from such products, therefore, are excluded from CERCLA reporting requirements. 
Section 103 of CERCLA also exempts from CERCLA reporting requirements 

· the application of a pesticide product registered under the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA), or the handling or storage of such product by an agricultural producer; 

· the release of a substance that is required to be reported (or exempted from reporting) under RCRA subtitle C, and which has already been reported to the NRC under the subtitle C regulations;
· Federally permitted releases (these are also exempted from liability).

In a final rule to adjust the RQs for radionuclides (54 FR 22524), EPA established administrative reporting exemptions from CERCLA section 103 and EPCRA section 304 reporting requirements for four categories of radionuclide releases:

· releases of naturally occurring radionuclides from large generally undisturbed land holdings, such as golf courses and parks 

· releases of radionuclides naturally occurring from the disturbance of large areas of land for purposes other than mining, such as farming or building construction
· releases of radionuclides from the dumping of coal and coal ash at utility and industrial facilities with coal-fired boilers 

· radionuclide releases to all media from coal and coal ash piles at utility and industrial facilities with coal-fired boilers 

References:
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hb. Discuss how releases of hazardous substances are identified and the reporting requirements including time, to whom and by whom, definition of facility, and definition of environment.
Identifying Hazardous Substance Releases

CERCLA section 101(22) defines “release” as any “spilling, leaking, pumping, pouring, emitting, emptying, discharging, injecting, escaping, leaching, dumping, or disposing into the environment (including the abandonment or discarding of barrels, containers, and other closed receptacles containing any hazardous substance or pollutant or contaminant).”

Reporting Requirements

EPA has stated that the period during which the person in charge must measure whether an RQ or more has been released is 24 hours. Reporting must occur immediately upon knowledge of the release. 

A report of a hazardous substance release or oil spill takes only a few minutes. To report a release or spill, contact the Federal Government’s centralized reporting center, the National Response Center. The National Response Center is staffed 24 hours a day by U.S. Coast Guard personnel, who will ask you to provide as much information about the incident as possible, including the following:
· Your name, location, organization, and telephone number 

· Name and address of the party responsible for the incident 

· Date and time of the incident 

· Location of the incident 

· Source and cause of the release or spill 

· Types of material(s) released or spilled 

· Quantity of materials released or spilled 

· Medium (e.g., land, water) affected by release or spill 

· Danger or threat posed by the release or spill 

· Number and types of injuries or fatalities (if any) 

· Weather conditions at the incident location 

· Name of the carrier or vessel, the railcar/truck number, or other identifying information 

· Whether an evacuation has occurred 

· Other agencies notified or about to be notified 

· Any other information that may help emergency personnel respond to the incident 

If reporting directly to the National Response Center is not possible, reports also can be made to the EPA regional office or the U.S. Coast Guard Marine Safety Office in the area where the incident occurred. In general, EPA should be contacted if the incident involves a release to inland areas or inland waters, and the U.S. Coast Guard should be contacted for releases to coastal waters, the Great Lakes, ports and harbors, or the Mississippi River. The EPA or U.S. Coast Guard will relay release and spill reports to the National Response Center promptly. 
A report of a release of an extremely hazardous substance should be made to the SERC or the LEPC established for the location where the incident occurred. To identify the appropriate SERC and LEPC, contact EPCRA.

Definition of Facility

CERCLA section 101(9) defines facility broadly to include any site or area where a hazardous substance is located, but the definition specifically excludes consumer products in consumer use. Vessel is defined in CERCLA section 101(28) as any watercraft or other artificial contrivance used, or capable of being used, as a means of transportation on water.

EPCRA section 329(4) defines facility to include stationary structures on a single site, or on contiguous or adjacent sites owned or operated by the same person. For purposes of release reporting under EPCRA section 304, motor vehicles, rolling stock, and aircraft are included in the definition of facility. However, the only covered facilities are those that produce, use, or store a “hazardous chemical.”

Definition of Environment

CERCLA section 101(8) defines “environment” as “(A) the navigable waters, the waters of the contiguous zone, and the ocean waters of which the natural resources are under the exclusive management authority of the United States under the Fishery Conservation and Management Act of 1976, and (B) any other surface water, ground water, drinking water supply, land surface or subsurface strata, or ambient air within the United States or under the jurisdiction of the United States.”
References:
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hc. Discuss the purpose of the Emergency Planning and Community Right-To-Know Act and DOE’s role in its implementation within a community.
EPCRA was enacted on October 17, 1986, as Title III of SARA, Pub. L. No. 99-499 (1986) (codified at 42 U.S.C., sections 11002–11050). The original purpose of EPCRA was to provide communities with information on potential chemical hazards within their boundaries and to foster state and local emergency planning efforts to control any accidental releases. 
To achieve this end, EPCRA imposed a system of notification requirements on industrial and commercial facilities and mandated that state emergency response commissions, SERCs, and local emergency planning committees, LEPCs, be created. The local emergency planning committees were charged with developing emergency response plans based on the information provided by facilities In addition, EPCRA granted members of the public the right to know the information reported by the facilities and the contents of emergency response plans.
Sections 311 and 312 of EPCRA require businesses to report the locations and quantities of chemicals stored on-site to state and local governments in order to help communities prepare to respond to chemical spills and similar emergencies. EPCRA section 313 requires the EPA and states to annually collect data on releases and transfers of certain toxic chemicals from industrial facilities, and to make the data available to the public in the Toxics Release Inventory (TRI).
The goal of TRI is to empower citizens, through information, to hold companies and local governments accountable in terms of how toxic chemicals are managed. The statutory goals of the TRI program are “to inform persons about releases of toxic chemicals to the environment; to assist government agencies, researchers, and other persons in the conduct of research and data gathering; to aid in the development of appropriate regulations, guidelines and standards; and for other similar purposes.”
References:
EPA, Chemical Emergency Preparedness and Prevention, EPCRA Overview
hd. Define Threshold Planning Quantities (TPQs).
The EPA published a list of extremely hazardous substances (EHS). For each EHS, the list includes the name and chemical abstract service number of the substance and a number called a threshold planning quantity (TPQ). The TPQ, expressed in pounds, is the critical number. If a facility has within its boundaries an amount of an extremely hazardous substance equal to or in excess of its TPQ, the facility is subject to the EPCRA emergency planning requirements and must notify both the SERC and the LEPC of this fact. The facility must also appoint an emergency response coordinator who will work with the LEPC on developing and implementing the local emergency plan at the facility. 

References:
EPA, EnviroSense Fact Sheet TI #2816, Emergency Planning and Community Right-to-Know Act of 1986 (EPCRA), August 1994 
he. Discuss DOE’s responsibilities for facilities which contain greater than TPQs.
EO 12856, “Federal Compliance with Right-to-Know Laws and Pollution Prevention Requirements” (published August 6, 1993, 58 FR 41981), directs Federal agencies and their facilities to comply with the provisions of EPCRA. Thus, all DOE facilities, including national laboratories, research facilities, power administrations, and petroleum reserves, are potential reporters under EPCRA if they meet any reporting thresholds.

Appendix A of 40 CFR 355 defines extremely hazardous substances. Any DOE facility that manages any such substances in quantities exceeding the TPQs noted in the appendix must comply with EPCRA.
Under 40 CFR 355, facilities must also notify the emergency response commission that they are subject to these requirements. The facilities must notify the local emergency planning unit of releases exceeding an RQ of extremely hazardous substances, as defined under Title III, and hazardous substances, as defined under CERCLA. In addition, the facilities must report their chemical inventories and provide MSDSs to the local emergency planning organizations as outlined in 40 CFR 370. DOE voluntarily complies with these provisions.

References:
DOE, Environmental Policy & Guidance, Emergency Planning and Community Right-to-Know Act
hf. Identify the four characteristics of a sound EPCRA program at a DOE site.

EPCRA does not place limits on which chemicals can be stored, used, released, disposed of, or transferred at a facility. It only requires a facility to document, notify, and report information. Each section of the law, however, applies different requirements, has different deadlines, and covers a different group of chemicals. These specific requirements are contained in the sections of EPCRA addressed below. 

Emergency Planning (Sections 301–303)
Any facility that has any of the listed chemicals at or above its TPQ must notify the SERC and LEPC within 60 days after they first receive a shipment or produce the substance on site. The facility also must notify the LEPC of a facility representative who will participate in the emergency planning process. Upon request from the LEPC, the facility shall promptly provide information to the LEPC necessary for developing and implementing the emergency plan.

Emergency Release Notification (Section 304)
Facilities must provide an emergency notification and a written follow-up notice to the LEPCs and the SERCs (for any area likely to be affected by the release) if there is a release into the environment of a hazardous substance that is equal to or exceeds the minimum RQ set in the regulations. There are two types of chemicals that require reporting under this section: 

· Extremely hazardous substances (EHSs)
· CERCLA hazardous substances

Initial notification can be made by telephone, radio, or in person. In addition, CERCLA spills must also be reported to the National Response Center. Emergency notification requirements involving transportation incidents can be met by dialing 911, or in the absence of a 911 emergency number, by calling the local operator.
Community Right-to-Know Reporting Requirements (Sections 311–312)
Under OSHA regulations, employers must maintain an MSDS for any hazardous chemicals stored or used in the work place. Section 311 requires facilities that have MSDSs for chemicals held above certain quantities to submit either copies of their MSDSs or a list of MSDS chemicals to the SERC, the LEPC, and the local fire department.

Under section 312, facilities that need to report under EPCRA section 311 must also submit an annual inventory report for the same chemicals. This inventory report (Tier II) must be submitted to the SERC, the LEPC, and the local fire department by March 1 of each year.
Toxic Chemical Release Inventory Reporting (Section 313) 
Under section 313, facilities are required to report releases and other waste management of specifically listed chemicals. They also are required to report transfers of toxic chemicals for waste management to off-site locations. Facilities that meet all three of the following criteria are subject to EPCRA section 313 release and other waste management reporting:

· The facility has 10 or more full-time employees.
· The facility manufactured (defined to include imported), processed, or otherwise used, in the course of a calendar year, any toxic chemical in quantities greater than the set threshold. 

· The facility has a primary Standard Industrial Classification (SIC) code in any of the following sectors:

· Manufacturing (SIC codes 20 through 39)

· Metal mining (SIC code 10, except for SIC codes 1011, 1081, and 1094)

· Coal mining (SIC code 12, except for 1241 and extraction activities)

· Electrical utilities that combust coal and/or oil (SIC codes 4911, 4931, and 4939)

· RCRA subtitle C hazardous waste treatment and disposal facilities (SIC code 4953)

· Chemicals and allied products wholesale distributors (SIC code 5169)

· Petroleum bulk plants and terminals (SIC code 5171)
· Solvent recovery services (SIC code 7389)
Reports under section 313 (EPA Form R or Form A) must be submitted annually to EPA and to designated state (or tribal) agencies. Reports are due by July 1 of each year and cover activities at the facility during the previous calendar year.

References:
EPA, Chemical Emergency Preparedness and Prevention, EPCRA Overview 
34. Waste management personnel shall demonstrate a working level knowledge of the Federal Facility Compliance Act of 1992 (FFCA).

hg. Discuss the major requirements of the FFCA including:

Waiver of Sovereign Immunity for DOE

Mixed Waste Inventory Report

Mixed Waste Treatment Capacities and Technologies Report

Chief Financial Officer’s Report

Site Treatment Plan

State Agreement (Consent Order)
Waiver of Sovereign Immunity for DOE

Before the passage of the FFCA, the Federal Government maintained that it was not subject to administrative and civil fines and penalties under solid and hazardous waste law because of the doctrine of “sovereign immunity.” The State of Ohio challenged the Federal Government’s claim of sovereign immunity in Ohio v. the Department of Energy (DOE). In this case, the U.S. Circuit Court of Appeals found in favor of the state (June 11, 1990) stating that the Federal Government’s sovereign immunity is waived under both the CWA’s sovereign immunity provision and RCRA’s citizen suit provision (although not RCRA’s sovereign immunity provision). The Circuit Court’s decision was overturned by the Supreme Court on April 21, 1992, in DOE v. Ohio. The Supreme Court held that the waiver of sovereign immunity in RCRA and the CWA is not clear enough to allow states to impose civil penalties directly, although penalties could be pursued in certain situations (i.e., where some type of court order had been issued and subsequently violated).

After the high court’s ruling, many in Congress believed that there was a need to enact legislation that would bring Federal facilities into the same legal framework as the private sector. The consensus among lawmakers was that there was a double standard in the United States by which the same government that developed laws to protect human health and the environment, and required compliance in the private sector, was itself not assuming the burden of compliance.
FFCA Requirements for Mixed Waste. The FFCA was effective upon enactment on October 6, 1992, with the exception that “departments, agencies, and instrumentalities of the executive branch of the Federal Government” would not be subject to the sovereign immunity waiver until three years after enactment for violations of RCRA section 3004(j) “involving storage of mixed waste that is not subject to an existing agreement, permit, or administrative or judicial order, so long as such waste is managed in compliance with all other applicable requirements.” Section 3004(j) forbids the storage of hazardous waste prohibited from land disposal unless the storage is for the purpose of accumulating such quantities as necessary to facilitate proper recovery, treatment, or disposal. After October 6, 1995, the waiver of sovereign immunity shall still not apply to DOE so long as the Department “is in compliance with both (i) a plan that has been submitted and approved pursuant to section 3021(b) of the Solid Waste Disposal Act and which is in effect and (ii) an order requiring compliance with such plan which has been issued pursuant to such section 3021(b) and which is in effect.” The plan required under section 3021(b) is for the development of treatment capacities and technologies to treat all of the mixed wastes at each DOE facility.

Many DOE facilities are now subject to Federal facility compliance agreements and other binding administrative clean-up orders. The FFCA will allow regulators to impose fines or penalties on Federal entities that fail to meet milestones or deadlines contained in such agreements or orders. Penalties specified in the agreements will now be enforceable and may result in substantial financial penalties to noncompliant facilities.

Section 105 of the FFCA further amends RCRA by adding the new section 3021 mentioned above. This section, “Mixed Waste Inventory Reports and Plan(s),” provides the mechanism for fulfilling the requirements cited above by imposing several new reporting requirements on DOE related to mixed waste.

Mixed Waste Inventory Report

Not later than 180 days after the date of enactment, the Secretary of Energy was required to submit 
· reports containing a national inventory of mixed wastes on a state-by-state basis 

· a national inventory of mixed waste treatment capacities and technologies to the EPA administrator and the governors of states in which DOE stored or generated mixed wastes

The mixed waste inventory was to, among other things, describe each mixed waste type, list the amount currently stored, and estimate the amount of each type of mixed waste expected to be generated in the next 5 years at each DOE facility. Wastes that had not been characterized by sampling and analysis also had to be described. The inventory of treatment capacities and technologies was to contain an estimate of available treatment capacity for each waste described in the waste inventory, and provide information to support determinations that no treatment technology exists. DOE submitted its initial draft Mixed Waste Inventory Report to EPA and affected states for comment in April 1993. DOE published a notice of its availability on April 23, 1993 (58 FR 25822).

Mixed Waste Treatment Capacities and Technologies Report

The Secretary was directed to prepare and submit plans for developing treatment capacities and technologies for all facilities generating or storing mixed waste that are not subject to any permit, agreement, or order. Such plans were to include schedules for developing treatment capacity where treatment technologies exist, and schedules for identifying and developing treatment technologies where none are currently available. These plans were to be reviewed and approved either by EPA or the states, depending on whether the state is authorized to regulate mixed waste. Upon approval of the submitted plans, EPA or the states were to issue orders requiring compliance with the plans. Plans were not required where agreements and orders were already in place.

Chief Financial Officer’s Report

Under section 110 of the FFCA, the Chief Financial Officer of each affected agency shall submit to Congress an annual report containing, to the extent practicable, a detailed description of the compliance activities undertaken by the agency for mixed waste streams, and an accounting of the fines and penalties imposed on the agency for violations involving mixed waste.
Site Treatment Plan

Under amendments to RCRA contained in section 105 of the FFCA of 1992, DOE generally must develop site treatment plans (STPs) for its mixed-waste sites. These plans are submitted for approval to states authorized by EPA to perform regulatory responsibilities for RCRA within their borders, or to EPA if the state does not have the required authority. Upon approval of the treatment plans, the state or EPA must issue an order requiring compliance with the approved plan. The agreements are generally known as Federal Facility Compliance orders.
State Agreement (Consent Order)
Upon approval of an STP, the state or EPA regional administrator is required to issue an order to DOE requiring compliance with the plan. According to section 102(c)(3)(B) of the FFCA, DOE facilities storing mixed waste continue to have sovereign immunity from violations of RCRA section 3004(j) so long as DOE complies with both the approved STP and the Consent Order (or state agreement) requiring compliance with that STP.
hh. Discuss the content of the Site Treatment Plan at the site including the identification of mixed waste streams, the development of treatment capacities, technology development needs, and schedules. Explain how the Site Treatment Plan is maintained (e.g., updated).
Section 3021 of RCRA, as amended by the FFCA, requires the Secretary of Energy to develop and submit a plan for developing treatment capacities and technologies to treat all of the facility’s mixed wastes, regardless of the time they were generated, to the standards promulgated pursuant to section 3004(m). 
Each STP shall include

· for mixed wastes for which treatment technologies exist, a schedule for submitting all applicable permit applications, entering into contracts, initiating construction, conducting systems testing, commencing operations, and processing backlogged and currently generated mixed wastes; 

· for mixed wastes for which no treatment technologies exist, a schedule for identifying and developing such technologies, identifying the funding requirements for the identification and development of such technologies, submitting treatability study exemptions, and submitting research and development permit applications; 

· for all cases where the Department proposes radionuclide separation of mixed wastes, or materials derived from mixed wastes, an estimate of the volume of waste generated by each case of radionuclide separation, the volume of waste that would exist or be generated without radionuclide separation, the estimated costs of waste treatment and disposal if radionuclide separation is used compared to the estimated costs if it is not used, and the assumptions underlying such waste volume and cost estimates.

References:
Federal Facility Compliance Act of 1992
hi. Discuss the content of the Consent Order at the site including the requirements for identification of new waste streams, treatment of mixed waste from off-site, adherence to schedules, changes to treatment strategy, updates and revisions, and penalties for non-compliance.

Remedial actions at facilities subject to interagency agreements under CERCLA section 120 shall be completed as expeditiously as practicable. Each agency shall include in its annual budget submissions to Congress a review of alternative agency funding which could be used to provide for the costs of remedial action. The budget submission shall also include a statement of the hazards posed by the facility to human health, welfare, and the environment and identification of the specific consequences of failure to begin and complete remedial action. 
Each interagency agreement under subsection 120(e) shall include, but shall not be limited to, each of the following: 
· A review of alternative remedial actions, and the selection of a remedial action by the head of the relevant department, agency, or instrumentality and the Administrator, or if unable to reach agreement on the selection of a remedial action, the selection made by the Administrator
· A schedule for the completion of each such remedial action
· Arrangements for long-term operation and maintenance of the facility
References:
EPA/DOE/DoD Memorandum, “Guidance on Accelerating CERCLA Environmental Restoration at Federal Facilities,” August 22 1994 
35. Waste management personnel shall demonstrate a familiarity level knowledge of the supporting environmental laws and regulations including:

· Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA)

· Endangered Species Act (ESA)

· National Historic Preservation Act

· American Indian Religious Freedom Act

· DOE American Indian Policy

hj. Describe the process for licensing applicators as defined in the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA).
FIFRA governs the sale and use of pesticides. All pesticides sold in the United States must be registered with the EPA (authority for the implementation of FIFRA was originally placed with the U.S. Department of Agriculture, but was transferred to the EPA in 1970).

Each applicant for registration of a pesticide must file a statement with the EPA which includes the following information: name and address of applicant; name of the pesticide; a complete copy of the pesticide label; the complete pesticide formula; and a request that the pesticide be classified for general use or for restricted use, or for both. Also, if requested, a full description of tests made and the results on which the claims are based must be provided.

Pesticide registration is very specific and is for a limited 5-year period. Unless an interested party petitions for renewal, the registration automatically expires after the 5-year period.

A conditional registration is authorized when certain data on a product’s safety have either not yet been supplied to EPA or have not yet been analyzed to ensure “it will perform its intended function without unreasonable adverse effects on the environment.”

References:
DOE, Environmental Guidance, Federal Environmental Notification & Reporting Requirements Handbook, November 1996 
hk. Discuss the Endangered Species Act consultation requirements.
All Federal agencies must utilize their authorities to carry out programs for the conservation of endangered and threatened species. Regulations promulgated under section 7 of the Endangered Species Act define the process whereby proposed Federal actions that may affect threatened or endangered species are approved, disapproved, and appealed. DOE should review its project plans and consult with the USFWS and/or NMFS before engaging in activities that might destroy or disrupt any endangered or threatened species. In particular,

Each Federal agency shall, in consultation with and with the assistance of the Secretary [of the U.S. Department of Interior], insure that any action authorized, funded, or carried out by such agency . . . is not likely to jeopardize the continued existence of any endangered species or threatened species or result in the destruction or adverse modification of habitat of such species which is determined by the Secretary . . . to be critical. (ESA, section 7[a][2]).
The section 7 consultation process sometimes requires DOE to prepare and submit a biological assessment discussing any endangered or threatened species that is likely to be affected by a proposed action. After formal consultation, the Secretary of the Interior renders a biological opinion on the impacts of DOE’s proposed action on the species or its habitat. If the proposed action jeopardizes or adversely modifies the species or its habitat, the Secretary suggests alternatives to the proposed action that would not violate section 7(a)(2). Then DOE must decide whether to modify the project as suggested, abandon it, or file an application for an exemption.

If DOE applies for an exemption, it first submits an application to the Secretary of the Interior, who must certify that DOE has met requirements for good faith consultation, preparation of the biological assessment, and non-commitment of resources. The Secretary then conducts a hearing and submits a report to the seven-member Endangered Species Committee. The committee may grant an exemption if it determines that 
· there are no reasonable and prudent alternatives to DOE’s action; 
· the benefits of the action clearly outweigh the benefits of alternatives consistent with conserving the species or its habitat, and the action is in the public interest; 
· the action is of regional or national significance; 
· DOE has refrained from making an irreversible or irretrievable commitment of resources.

References:
DOE, Environmental Policy & Guidance, Endangered Species Act and the Fish and Wildlife Coordination Act
hl. Discuss the requirements of the National Historic Preservation Act and the American Indian Religious Freedom Act.
National Historic Preservation Act

The National Historic Preservation Act of 1966, 16 U.S.C., section 470 et seq., administered and enforced by the National Park Service within the Department of Interior,
· protects the nation’s cultural (archaeological and historic) resources;

· establishes the Advisory Council on Historic Preservation, the State Historic Preservation Offices (SHPOs), and the National Register of Historic Places (NRHP).

The act requires agencies to locate, inventory, and nominate all properties under their control that may qualify for inclusion in the NRHP. Section 106 directs Federal agencies to take into account potential impacts of their actions on sites included or eligible for the NRHP.

References:
Advisory Council on Historical Preservation, The National Historic Preservation Program: Overview 
American Indian Religious Freedom Act

The American Indian Religious Freedom Act became law on August 11, 1978 (Public Law 95-341, 42 U.S.C. 1996 and 1996a) and has been amended once. The following is a summary of sections 1 and 2 of the act.

Section 1. On and after August 11, 1978, it shall be the policy of the United States to protect and preserve for American Indians their inherent right of freedom to believe, express, and exercise the traditional religions of the American Indian, Eskimo, Aleut, and Native Hawaiians, including but not limited to access to sites, use and possession of sacred objects, and the freedom to worship through ceremonials and traditional rites.

Section 2. The President shall direct the various Federal departments, agencies, and other instrumentalities responsible for administering relevant laws to evaluate their policies and procedures in consultation with native traditional religious leaders in order to determine appropriate changes necessary to protect and preserve Native American religious cultural rights and practices. Twelve months after August 11, 1978, the President shall report back to Congress the results of his evaluation, including any changes which were made in administrative policies and procedures, and any recommendations he may have for legislative action.

References:
U.S. Congress, American Indian Religious Freedom Act, portion, as amended
hm. Discuss the Department’s policy on American Indians.
As defined by DOE’s policy on the Management of Cultural Resources (DOE P 141.1), consultation is a government-to-government process of seeking, discussing, and considering the views of others on a wide range of environmental and cultural resource management issues. DOE’s American Indian and Alaska Native Tribal Government Policy states that 

Consultation includes, but is not limited to: prior to taking any action with potential impact upon American Indian and Alaska Native nations, providing for mutually agreed protocols for timely communication, coordination, cooperation, and collaboration to determine the impact on traditional and cultural lifeways, natural resources, treaty and other Federally reserved rights involving appropriate tribal officials and representatives throughout the decision-making process, including final decision making and action implementation as allowed by law, consistent with a government to government relationship.

Establishing and maintaining this process is essential to ensuring that environmental, cultural, and historical values are preserved for future generations.

References:
DOE/EH-41-0019/1204 
36. Waste management personnel shall demonstrate a working level knowledge of the management and negotiation of regulatory requirements.

hn. Describe the responsibilities involved with the management of documents such as:

National Pollutant Discharge Elimination System Permit

Federal Facility Agreement

Consent Orders & Settlement Agreements

Record of Decision

Resource Conservation and Recovery Act Part B Permit

Grant conditions

Monitoring requirements

National Pollutant Discharge Elimination System Permit

An NPDES permit allows discharge of pollutants from a point source into waters of the United States. The permit gives the right to discharge specific pollutants from specific outfalls, generally for a period of 5 years.

The NPDES permit provides an enforceable document which establishes effluent limitations, monitoring and reporting requirements, system operation and maintenance responsibilities, recordkeeping requirements, and inspection and entry provisions. An NPDES permit may require use of best management practices. The permit may also contain a schedule of compliance in situations where the permittee cannot come into compliance with the permit requirements immediately.

NPDES implementation and enforcement depends largely on self-monitoring. As a consequence, dischargers are required to keep stipulated records and to report results on standardized reports (discharge monitoring reports). Proper management of a site permitted through NPDES, therefore, requires sufficient internal controls to assure recordkeeping requirements are followed and reporting requirements are complied with per permit terms and conditions.

Federal Facility Agreement

The SARA Amendments to CERCLA (1986) enacted an entire section devoted to the cleanup of Federal facilities (section 120). CERCLA section 120 requires substantive and procedural cleanup of Federal facilities to the same extent as any private company or firm. CERCLA contains waivers of sovereign immunity for Federal agencies; as a result, individuals and states may bring cost recovery actions and citizens may bring suits against Federal facilities. Requirements of CERCLA section 120 include

· requirements associated with listing sites on the NPL (site assessments, hazardous ranking, and evaluation procedures); 
· the creation of a Federal agency hazardous waste compliance docket that lists facilities which manage hazardous waste or have potential hazardous waste issues.

Once sites are listed on the compliance docket, timetables are prepared for addressing problems. Within 18 months, preliminary assessments and site inspections are required. The facility is then scored under the hazardous ranking system to place it on the NPL. If listed, the facility must begin a remedial investigation/feasibility study (RI/FS) within six months. During the RI/FS stage, consultation with EPA must occur. Within 180 days of EPA’s review of the RI/FS, an interagency agreement (for remedy selection) between EPA and the agency must be signed. Once signed, management of a Federal facility agreement requires a complete understanding of compliance schedules, performance standards, and reporting requirements.
Consent Orders and Settlement Agreements

Settlements with the EPA are usually formalized in a CERCLA consent decree or a Consent Order (administrative order on consent). A consent decree is filed with and signed by a Federal court. A Consent Order, on the other hand, does not require judicial action. Management of Consent Orders and settlement agreements require a complete understanding of compliance schedules, performance standards, and reporting requirements. Failure to meet commitments may result in payment of stipulated penalties for non-compliance.
Orders (unilateral and consensual) and compliance agreements are the primary mechanisms EPA uses to address violations at Federal facilities. The specific type, scope, and effect of the administrative enforcement tool used for a particular violation will depend on the specific statutory authority that is available to EPA for enforcing compliance at a Federal facility. Orders will be used as EPA’s principal formal enforcement response unless EPA lacks the statutory authority to issue them. Otherwise, EPA will use a consent agreement to resolve violations. As a general rule, the Federal agency will be provided an opportunity to meet with EPA to discuss key issues prior to the order becoming final and effective.

When EPA and the Federal agency settle a matter, EPA will prepare orders or compliance agreements for joint signature by the affected facility and EPA. At a minimum, all orders or compliance agreements should provide that the violating facility take specified steps to achieve full compliance with the underlying statute. As appropriate, the agreement or order should provide for further enforcement or penalties if the facility fails to meet the established schedules for compliance.

Record of Decision

A Record of Decision (ROD) is a legal document describing final or interim remedial action selected for a DOE CERCLA site or a portion of a site (e.g., operable unit, waste area grouping). The ROD is a public document that

· certifies that the remedy selection process was carried out in accordance with CERCLA and the NCP;

· describes the technical parameters of the remedy, specifying the methods selected to protect human health and the environment;

· provides the public with a consolidated summary of information about the site and the chosen remedy, including the rationale behind the selection;
· meets the requirements and schedules specified in the Federal Facility Agreements (FFAs) for DOE which were established under CERCLA section 120.

The ROD is based on (1) technical analysis and information generated during the RI/FS or equivalent documents, and (2) formal consideration of public comments and state and community concerns. A ROD is issued following a Proposed Plan, which is the document issued both to identify the preferred alternative and to gather public comments.

CERCLA section 117 and the NCP (40 CFR 435[c]) contain provisions for changing RODs after they have been adopted. Typically RODs are changed to reflect new information on characteristics or volumes of contamination present. Also, EPA encourages changes in response to advances in remediation science and technologies that can improve cost and cleanup effectiveness. Thus, as technical developments warrant, DOE may initiate a remedy update with a request to the EPA regional office to implement the review process. DOE is responsible for collecting and assembling relevant documentation to effect the update and to seek EPA and state approval in accordance with the FFA.

Documentation of any changes to the DOE ROD must comply with the requirements of the NCP. Minor changes can be made through an administrative process with public notification. If the remedial action changes significantly, but does not fundamentally alter the remedy selected in the ROD, DOE must prepare an explanation of significant differences, as detailed in 40 CFR 300.435(c)(2)(i), which is made available to the public and placed in the administrative record. If the action fundamentally alters the selected remedy with respect to scope, performance, or cost, then DOE must amend the ROD. Amending the ROD requires public notification and comment; 40 CFR 300.435(c)(2)(ii) details specific ROD amendment procedures.

Resource Conservation and Recovery Act Part B Permit

RCRA requires owners/operators of treatment, storage, and disposal facilities (TSDFs) to get a permit per RCRA section 3005. A permit A application contains basic facility information. A permit B application is a detailed document that provides information demonstrating compliance with applicable technical standards for TSDFs, including written plans and procedures related to facility operations. Technical standards for a facility will be governed by the annual RCRA permit. States with delegation authority from EPA administer programs to review applications and issue permits. Permits are issued when the facility has been found to comply with all relevant RCRA requirements.

Under RCRA, EPA can take several types of enforcement action. Administrative orders and civil and criminal penalties can be imposed on TSDFs. Violators may be issued a compliance order, or EPA may seek injunctive relief in a U.S. District Court. Failure to comply with an administrative order may result in either suspension or revocation of a facility’s RCRA permit. Civil penalties may be levied for up to $25,000 per day per violation. In addition, criminal penalties may be imposed for up to $50,000, 2 years in prison, or both for knowingly committing certain violations. Violations for knowingly causing endangerment may result in fines of up to $250,000 and up to 15 years imprisonment.

Government officials responsible for management of RCRA part B permits, therefore, should clearly consider the message sent by Congress that more rigorous enforcement of hazardous waste laws is intended. Responsible officials should be familiar with all RCRA part B permit requirements and assure that internal controls are sufficient to ensure compliance.

Grant Conditions 

While the Federal lead cleanup agency has responsibility for providing community involvement under CERCLA, states, where they are the designated lead regulator, should work to promote input from communities in a manner that fosters community participation in decisions regarding response actions at sites. As recommended in the Final Report of the Federal Facilities Environmental Restoration Dialogue Committee (April 1996), community participation will be facilitated by the establishment of Restoration Advisory Boards (RABs) and Site-Specific Advisory Boards (SSABs) by the Federal agencies in coordination with the state. The state should take appropriate steps to ensure that the affected community and other affected parties (e.g., communities downstream from the site, Natural Resource Trustees, etc.), as appropriate, are kept informed of any differences in timetables or criteria that may result from integrating the Federal CERCLA process with a state program authorized under RCRA or other state cleanup law process, and other information relating to the cleanup. Where EPA, the state, and the lead cleanup agency are entering into a lead regulator agreement that is not currently captured in an existing Inter-Agency Agreement (IAG), adequate public notice must be provided concerning the lead regulator agreement.

Similarly, under any lead regulator agreement, the Federal agency is responsible for funding technical assistance grant (TAG)-like grants and services. EPA may fund TAGs at NPL sites. EPA may delegate responsibility for overseeing and issuing TAGs to states under the CERCLA framework (40 CFR 35.4015[b]). The state should also document all of its interactions with the community and inform EPA and the Federal lead cleanup agency of any possible opposition to the cleanup.

Monitoring Requirements

The groundwater monitoring requirements for hazardous waste TSDFs are just one aspect of the RCRA hazardous waste management strategy for protecting human health and the environment from accidental releases of hazardous constituents. While land disposal restrictions and unit specific standards seek to reduce the toxicity of waste and prevent releases respectively, the groundwater monitoring requirements represent the last line of defense by ensuring that any releases are detected and remediated in a timely manner. 

TSDFs that manage hazardous waste in landfills, surface impoundments, land treatment units, and some waste piles (referred to as “regulated units” in the regulations) are required to implement a groundwater monitoring program to detect the release of hazardous constituents to the underlying groundwater. The regulations for permitted facilities are found at 40 CFR 264, subpart F, Releases from Solid Waste Management Units, and the interim status regulations for facilities in operation before these rules came into effect are found at 40 CFR 265, subpart F, Groundwater Monitoring.

The requirements for permitted and interim status TSDFs differ significantly. The major differences are as follows:

· Interim status waste piles are not subject to the groundwater monitoring requirements. 

· There are no corrective action requirements under the interim status set of regulations. 

Even with these differences, the overall goal of these requirements is the same: protect the groundwater in the uppermost aquifer from contamination by the hazardous constituents managed at the TSDF.

References:
EPA, National Pollutant Discharge Elimination System (NPDES) 

U.S. Environmental Protection Agency, Superfund, CERCLA Overview 
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U.S. Environmental Protection Agency, Permitting of Treatment, Storage, and Disposal Facilities 

EPA Memorandum, “Lead Regulator Policy for Cleanup Activities at Federal Facilities on the National Priorities List,” November 6, 1997 

EPA, Wastes, Groundwater Monitoring Requirements for Treatment Storage and Disposal Facilities (TSDFs)
ho. Discuss the requirements and methods of negotiation for documents such as:

National Pollutant Discharge Elimination System Permit

Federal Facility Agreement

Consent Order & Settlement Agreements

Record Of Decision

Resource Conservation and Recovery Act Part B Permit

Grant conditions

Monitoring requirements

National Pollution Discharge Elimination System Permit

While much of the language in an NPDES permit is standardized (boilerplate), permittees may negotiate certain conditions and terms. Permit conditions should not be accepted if such restrictions place an undue burden on the facility.
Federal Facility Agreement

Under CERCLA section 120, negotiation opportunities exist when, after completion of the RI/FS, consultation with the EPA is initiated. The RI/FS provides the agency’s strategy for site remediation. EPA’s agreement with the selection of the proposed remediation plan is essential. Once agreement is achieved, the two Federal agencies can enter into an IAG.

The FFCA provides EPA with authority to issue administrative compliance orders. The agency has 30 days from the date of receipt of the compliance order to file a response. Informal settlement conferences and exchanges are attempted to resolve issues. If those fail, cases may proceed to an administrative law judge for resolution. An opportunity for negotiation and agreement exists, therefore, during informal settlement conferences and exchanges. If those fail, an administrative law judge will determine the settlement. Further, negotiation opportunities exist in determining appropriate facility penalties. Generally, penalty amounts have been decreased considerably through exchanges and negotiations. In some situations, supplemental environmental projects have been substituted for payment of penalties and fines.

Consent Order and Settlement Agreements

Settlements with EPA are negotiated and then formalized into consent decrees or orders. Terms and conditions of CERCLA consent decrees and orders have historically been heavily negotiated between EPA and potential settlers. Recent trends, however, have resulted in the drafting of model consent decrees and orders, which are much less subject to negotiation. Potential settlers, however, should continue to negotiate in good faith regarding terms and conditions that are considered appropriate for their site and/or facility.

While many CERCLA cases have gone to court, the majority have been resolved through settlement procedures. Settlement, the preferred option for EPA, saves financial and staff resources. In addition, settlement agreements offer Potentially Responsible Parties (PRPs) more control over remediation selection. Some control, in addition to the elimination of a need to litigate, may help control costs. While negotiations may be difficult, and possibly protracted and costly (especially given multi-party sites), negotiations often result in settlement agreements.

In the past, EPA’s strong stance toward remediation actions and settlement terms and conditions have resulted in some PRPs performing cleanups under routinely issued EPA section 106 administrative orders. Additionally, restrictive CERCLA provisions, the publication and implementation of EPA guidance, and use of model settlement agreements have resulted in less EPA flexibility. Nonetheless, CERCLA settlements are subject to a great amount of negotiation. The following issues commonly arise in CERCLA settlements and are subject to negotiations.

Because of the frequency of occurrence of the following issues in CERCLA settlements, section 122 and individual EPA guidance discuss them in greater detail:

· “Mixed funding” determinations (partial funding by the Superfund), especially if the sites are found to be multi-party (i.e., have multiple PRPs), may be negotiated. EPA, for example, has authority to provide funds for CERCLA sites, especially to fund “orphan shares” for cleanup responsibilities of companies that have gone bankrupt or are defunct. In addition, EPA has authority to carve out a portion of its costs or remediation costs to be funded by non-settling PRPs.

· Incorporation of “not to sue” covenants in agreements to ensure that EPA will not sue in the future may be a negotiation point. Given that negotiation of a settlement with EPA does not assure a complete release from future liability, such covenants provide a commitment by EPA not to sue, except in certain designated circumstances. Additionally, covenants not to sue must be accompanied by reopeners (a provision which allows EPA to sue for future liability for unknown conditions).

· Settlements for a de minimis level of responsibility may be agreed upon by EPA and the PRPs. At many multi-party sites, a large number of companies may have disposed of small quantities of hazardous substances. In return for a premium payment, de minimis parties may receive a settlement of real finality, which ensures no future requirement to participate in future remediation activities.

· Agreement on stipulated penalties in the event that milestones are not met may be incorporated into settlement language. The use and amount of such penalties are subject to negotiation. EPA ties penalties to compliance schedules, performance standards, and reporting requirements.
Record of Decision

After completion of the RI/FS, DOE issues a ROD to summarize the selected remedy as supported by facts, analyses of facts, and site-specific policy determinations. The EPA and other stakeholders have the opportunity to review and comment on the ROD. Comments are reviewed by DOE and are either incorporated or not incorporated (with justification). A responsiveness summary is prepared by the agency summarizing the disposition of all comments. Differences between DOE and the EPA may be negotiated prior to final publication of the ROD.

Resource Conservation and Recovery Act Part B Permit

RCRA Part B permit requirements are subject to negotiation and agreement. Such requirements should be negotiated in good faith with the regulators. A permit B application is a detailed document that provides information demonstrating compliance with applicable technical standards for TSDFs, including written plans and procedures related to facility operations. Since technical standards for a facility will be governed by the final RCRA permit, negotiation opportunities exist in defining appropriate technical standards for the facility.

Grant Conditions

EPA elaborates on CERCLA community relations and RCRA public involvement requirements that must be met during the various phases of groundwater remediation in the NCP final rule and in the subpart S proposed rule (see 55 FR 8766-8774 and 55 FR 30858, respectively). Project managers overseeing sites subject to both CERCLA and RCRA may choose to conduct technical and public participation activities simultaneously. As DOE has noted, “Integration offers the opportunity to avoid duplication of effort if CERCLA and RCRA activities are on concurrent schedules.” As part of the regulatory requirements (e.g., 40 CFR 300.430[c], 40 CFR 124) or based on DOE and/or EPA guidance, project managers should perform the following public participation activities before initiating site characterization field work during the Remedial Investigation/RCRA Facility Investigation:

· Schedule and conduct community interviews with local officials, community residents, etc., to solicit their concerns and information.
· Develop a formal community relations/public involvement plan based on these interviews.
· Establish an administrative record and at least one information repository. (During RCRA corrective actions, the administrative record is maintained by the regulators. It is recommended, however, that DOE facilities also maintain all decision-making documentation.)
· Notify the community of the information repositories in a local newspaper of general circulation and issue a “kickoff” fact sheet.
· Inform the community of the availability of technical assistance grants at CERCLA response action sites that have been placed on the NPL.
An important difference exists between an information repository and an administrative record. Briefly, information repositories contain information that is not site-specific, but that educates the community on the CERCLA process using fact sheets, press releases, newspaper articles, etc. The administrative record is a legal file of documents that form the basis for the lead agency’s selection of a response action at that site (55 FR 8800).
Monitoring Requirements

Owners/operators of interim status facilities may obtain a waiver from all or part of the groundwater monitoring requirements by demonstrating that there is a low potential for migration of hazardous waste or hazardous constituents from the facility via the uppermost aquifer to water supply wells or to surface water. This demonstration must be in writing, kept at the facility, and certified by a qualified geologist or geotechnical engineer. The demonstration must establish that there is a low potential for hazardous waste or hazardous constituents
· to migrate from the facility to the uppermost aquifer and enter the uppermost aquifer 
· to migrate to a water supply well or to surface water (40 CFR 265.90[c][1] and [2])

In addition, groundwater monitoring requirements may be waived for interim status surface impoundments where the owner/operator can demonstrate that there is no potential for migration of hazardous wastes if the impoundments

· are only used to neutralize wastes that are hazardous because they exhibit the characteristic of corrosivity or were listed for exhibiting this characteristic
· contain no other hazardous wastes (40 CFR 265.90[e])

A regulator may waive groundwater monitoring requirements for the following types of permitted units:

· Engineered structures that do not receive liquid wastes and have inner and outer containment layers with a liquid detection system in each containment layer (40 CFR 264.90[b][2])
· Units in which the regulator finds no potential for migration of liquids to the uppermost aquifer (40 CFR 264.90[b][4])
· During the post-closure care period only, land treatment units with unsaturated (vadose) zone monitoring programs meeting the requirements of 40 CFR 264.90(b)(3)
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37. Waste management personnel shall demonstrate a familiarity level knowledge of how environmental laws and regulations are enforced.

hp. Discuss the interrelationship between the following:

Environmental law

The United States Code

The Code of Federal Regulations

State Laws and Regulations

Environmental law consists of a system using all of the laws in the U.S. legal system to minimize, prevent, punish, or remedy actions that damage or threaten to damage the public health and safety or the environment. Statutes or Executive orders empower an administrative agency to develop and promulgate regulations. Statutes direct and authorize, while regulations detail implementation. When a statute is passed through both Houses of Congress and is signed into law by the president, it becomes the authorization and guidance to a regulating agency to establish a regulation, and is published in the United States Code. The regulating agency formulates and promulgates the proposed regulation by publishing it in the Federal Register to allow for public review and comment. When finalized, the regulation is again published in the Federal Register in its amended form to become law. These final regulations are combined annually into the Code of Federal Regulations. State laws and regulations are passed in the same manner as Federal laws, except they require the signature of the state’s governor to become law. With respect to environmental laws, the states can enact laws and regulations more stringent than their Federal counterparts, but no less stringent or they will be prone to preemption.
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hq. Describe the organization, mission, and enforcement authorities of the Environmental Protection Agency (EPA) and applicable state regulatory agencies.

Organization of the EPA

The EPA is directed by an Administrator and Deputy Administrator who are appointed by the President and subject to the approval of the Senate. The President also appoints the EPA’s Inspector General, General Counsel, and nine Assistant Administrators — each subject to Senate confirmation. The nine Assistant Administrators are charged with management of specific programs (protection of air, water, and land resources; direction of agency functions; and environmental law enforcement). Additionally, three Associate Administrators are appointed by the Administrator and tasked with the execution of programs for public affairs, congressional and legislative relations, and regional, state, and local relations. Ten regional administrators have the task of interfacing with state and local governments to achieve the agency’s mission.
The EPA is organized into offices for the enforcement of environmental regulations and the management of agency functions as follows:

· The Office of Water administers the SDWA, the CWA, and the Ocean Dumping Ban Act of 1988, and all aspects of other laws pertaining to water quality, including oversight of state-delegated water programs.

· The Office of Air and Radiation enforces the CAA, sets the National Ambient Air Quality Standards, and establishes criteria, standards, and policies to control radiation and indoor air pollution exposures.

· The Office of Solid Waste and Emergency Response administers the provisions of RCRA, CERCLA, and EPCRA, including oversight of state-delegated actions.

· The Office of Pollution Prevention, Pesticides, and Toxic Substances enforces the provisions of FIFRA and the TSCA, and establishes tolerances for pesticide residues in foods under the Federal Food, Drug, and Cosmetics Act.

· The Office of Enforcement and Compliance Assurance enforces environmental laws by investigating and preparing cases for judicial action as necessary. NEPA and other regulations pertaining to Federal agencies are administered by this office. 

References:
EPA, About EPA, Offices and Other Major Locations 
EPA Mission

The EPA mission is to protect human health and to safeguard the natural environment — air, water, and land — on which life depends. The EPA Strategic Plan emphasizes the role of science in accomplishing the agency’s mission: “Science is the foundation that supports all of EPA’s work, providing us with the knowledge and technologies to detect, abate, and avoid environmental problems.” In fact, one of the agency’s goals is “sound science, improved understanding, and innovation.” EPA has sought to support its goal of sound science by establishing a research program encompassing both human-health and environmental disciplines.
Enforcement Authorities of the EPA and Applicable State Regulatory Agencies

EPA is the primary enforcer of all Federal environmental statutes. The 1994 reorganization of EPA allied the expertise of its lawyers with its technical experts to create the Office of Enforcement and Compliance Assurance. Through its headquarters in Washington, D.C., and its 10 regional offices, the EPA is responsible for issuing administrative orders and penalties, negotiating settlements with entities or individuals in noncompliance, and initiating civil proceedings. The EPA refers cases to the Department of Justice and assists with civil and criminal environmental investigations and proceedings.

Under specific Federal environmental statutes, the EPA delegates implementation and enforcement authority to states demonstrating the establishment of adequate environmental programs and the capability to enforce those programs. The EPA may establish cooperative agreements with a state to develop state involvement where a statute does not allow delegation of authority to states. EPA has a long-standing practice of “over-filing” state enforcement cases when it is dissatisfied with the state’s enforcement action.

EPA maintains authority to issue enforcement actions concurrently with, or in lieu of, state agencies maintaining oversight and responsibility for ensuring that Federal laws are enforced. For the most part, the EPA will become directly involved under the following circumstances:

· A state requests the U.S. EPA’s involvement
· A state acts untimely or inappropriately
· A national legal or program precedent could result from a specific case
· A U.S. EPA or Federal court order is violated

Additionally, the EPA may permit state inspectors to act in the place of Federal inspectors and can allow states to perform the work on an issue, while the EPA retains oversight authority.
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hr. Discuss the role of the Department’s legal counsel in Waste Management activities. 
The DOE Office of the General Counsel coordinates with the Assistant Secretary for Environment, Safety, and Health (through the Office of Environmental Guidance and Compliance) on significant environmental compliance issues.

Significant issues are defined as issues that are controversial, are precedence setting (or have the potential to be), or that involve DOE Headquarters. The Office of the General Counsel is expected to provide advice and assistance on these compliance issues and others, including settlements, permits and applications, consent decrees and administrative orders, notices of violations, notices from regulating agencies, proposal agreements and memoranda of understanding, lawsuits, verification (inspection and audit) activities, and reports from regulators. In addition, the General Counsel is responsible for informing the Office of Environmental Guidance and Compliance of any compliance issues that come to their attention independently and that are in need of resolution.
hs. Discuss the enforcement of environmental statutes under civil and criminal authorities.

Responsibility for the various actions that make up the EPA enforcement program is divided among different Headquarters offices, the EPA regions, and state agencies. Headquarters is primarily responsible for setting national policy, investigating and pursuing some national cases, anticipating in cases raising nationally significant issues, monitoring regional and state activities, and providing technical support. The regions generally take the primary responsibility for performing inspections, issuing administrative orders, preparing civil actions, monitoring compliance with administrative and judicial orders, and providing support to the U.S. Department of Justice for ongoing lawsuits. In many cases, states have the primary enforcement responsibility, although certain statutory programs cannot be authorized (e.g., the Oil Pollution Act program under section 311 of the Clean Water Act). Even though states may take an enforcement action, if the state fails to take action, does not obtain acceptable results, or requests assistance, then EPA may become involved. Enforcement tools are specific mechanisms used in developing the various enforcement actions, such as civil penalties and supplemental environmental projects. 
Compliance monitoring includes inspections and information gathering. This may include formal information requests, a formal inspection visit, examination and review of records, taking of samples, and observation of operations. If violations of the environmental statutes and regulations are found, generally a notice of violation is issued to the violator. In some instances, a warning letter may instead be issued for first-time violations that are not of a highly significant nature and which do not present an imminent hazard or endangerment. 

The issuance of the warning letter or the notice of violation by the lead agency is often the first formal step in the enforcement process. Such notification should be taken by the regulated entity as notice to correct the existing problems and come into compliance as quickly as possible.

Civil Actions

Civil administrative actions are enforcement actions taken by EPA or a state under its own authority, without involving a judicial court process. An informal administrative action is generally any communication from EPA or a state agency that notifies the regulated entity of a problem. A formal administrative action by EPA or a state agency may begin with notice of violation or with the issuance of an administrative order (either with or without penalties) to bring about compliance. 

Civil judicial actions are formal lawsuits, filed in court, against persons or entities that have failed to comply with statutory or regulatory requirements or with an administrative order. These cases are brought to court by the U.S. Department of Justice on behalf of EPA and by the Attorneys General for the states. 
Suspension and debarment are governmental mechanisms that allow the EPA to prohibit Federal governmental entities from contracting or subcontracting with particular companies upon a finding that the company lacks integrity or business ethics, including findings of environmental violations. Suspension refers to the interim prohibition from contracting with the Federal government, pending further investigation. Debarment is the prohibition from contracting for a set period of time. Prior to any conviction, the EPA can suspend a company indicted of a crime, since suspension and debarment were developed as protection for the government, and not as a punishment, although the economic effects for a company or corporation can be extremely severe. Listing is the mandatory debarment of an entity. Under the CWA and the CAA, the EPA “lists” a company to prohibit it from obtaining new government contracts until it achieves compliance.
Criminal Actions

The EPA or a state may also enforce against an entity or person through a criminal action, depending on the nature and severity of the violation. As opposed to civil actions, criminal actions are usually reserved for only the most serious violations, those that are willful, or those that are knowingly committed. Court conviction can result in the imposition of fines or imprisonment. EPA’s Criminal Enforcement Program pursues criminal actions.
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ht. Discuss the potential liabilities of the Department and its contractors inherent in the enforcement of environmental regulations (i.e., compliance orders, enforcement actions, fines and penalties, and provisions for civil suits).
Potential Liabilities of DOE

Compliance orders are usually issued against DOE, not against its contractors, although states prefer to have the contractor named in the orders. DOE prefers not having the contractors named in the orders due to the change-over of contractors. Enforcement actions have been brought against both DOE and its contractors for environmental regulatory violations. Fines and penalties are usually negotiated between DOE and the states or EPA. Civil suits can be brought against DOE.

Potential Liabilities of DOE Contractors

Compliance orders are usually issued against DOE, not its contractors, although states prefer to have the contractor named in the orders. DOE has traditionally not preferred having the contractors named in the orders, due to the change-over of contractors. Enforcement actions have been brought against both DOE and its contractors for environmental regulatory violations. Fines and penalties can be assessed against a DOE contractor outside of the negotiated ones between DOE and the states or EPA. Civil suits can be brought against DOE contractors.

Federal Agency Liability

Per the FFCA, Federal facilities do not have sovereign immunity from state enforcement of state environmental laws under the solid and hazardous waste provisions of the SWDA. Additionally, Federal facilities are obligated to pay fines and penalties assessed by the states.

Civil Penalties

The FFCA exempts personal liability of agents, employees, or officers of the United States for any civil penalty under any Federal, state, interstate, or local solid or hazardous waste law with respect to any act or omission within the scope of the official duties of the agent, employee, or officer. However, Federal agencies are now liable for civil penalties and fines.

Criminal Penalties

The FFCA states that an agent, employee, or officer of the United States shall be subject to any criminal sanction (including, but not limited to, any fine or imprisonment) under any Federal or state solid or hazardous waste law, but no department, agency, or instrumentality of the executive, legislative, or judicial branch of the Federal government shall be subject to any such sanction.
References:
EPA, Compliance and Enforcement at Federal Facilities 
38. Waste management personnel shall demonstrate a familiarity level knowledge of the development, review, and assessment of the following Comprehensive Environmental Response, Compensation, and Liability Act documentation.

· Remedial Investigation/Feasibility Study

· Investigative Work Plan Report

· Permits

· National Pollution Discharge Elimination System

· Record of Decision

· Remedial Design

· Remedial Investigation Work Plan

· Consent Order & Settlement Agreement

hu. Describe the process for developing the listed documents.
Remedial Investigation/Feasibility Study

The CERCLA RI/FS is the methodology used to (1) characterize the nature, extent, and risks posed by uncontrolled releases of hazardous contaminants, and (2) make an informed decision for evaluating potential remedial options. The primary steps in the RI/FS methodology include the following:

· Scoping the RI/FS

· Conducting the RI: Site Characterization

· Conducting the RI: Baseline Risk Assessment

· Developing the RI Report

· Conducting the Feasibility Study: Development and Screening of Alternatives

· Conducting Treatability Studies

· Conducting the Feasibility Study: Detailed Analysis of the Alternatives

· Developing the FS Report

· Integrating the RI and FS Reports 

In conducting the CERCLA process, DOE addresses NEPA values (such as analysis of cumulative, off-site, ecological, and socioeconomic impacts) to the extent practicable, and includes a brief discussion of impacts in CERCLA documents or other site environmental documents, as appropriate.

Investigative Work Plan Report

The Investigative Work Plan (or Proposed Plan), the first step in the CERCLA remedy selection process, is made available with the RI/FS to the public for comment. A Proposed Plan employs one of two basic formats — a fact sheet format or an expanded, more detailed format that is more a stand-alone document. It highlights key aspects of the RI/FS, provides a brief analysis of remedial alternatives under consideration, and identifies the preferred alternative. The Proposed Plan also highlights the key factors that led to identification of the preferred alternative. It should make clear that although DOE has “identified” a preferred alternative based on available information, a remedy has not been “selected.”

The Proposed Plan should request comments on all the alternatives described and clearly state that changes to the preferred alternative, or a change from the preferred alternative to another alternative, may be made if public comments or additional data indicate that such a change would result in a more appropriate solution. Finally, the Proposed Plan should provide information on how the public can be involved in the remedy selection process (including referring readers to the RI/FS report and administrative record as more complete sources of information). The Proposed Plan should contain, at a minimum, the following elements:

· Introduction
· Site Background
· Scope and Role of Operable Unit or Response Action
· Summary of Site Risks
· Summary of Alternatives
· Evaluation of Alternatives and the Preferred Alternative
· Community Participation

Proposed Plans that are prepared to support the selection of interim remedial actions (“early actions”) should be tailored to the limited scope and purpose of the interim action (i.e., areas/media affected by the interim action). These plans will be followed by a final operable unit ROD. They are generally more streamlined than Proposed Plans for comprehensive response actions. In particular, the “Site Description” should focus on site characteristics addressed by the limited action. The “Scope and Role of Operable Unit” section should illustrate how the early action fits into and is consistent with any planned future actions. The “Summary of Site Risks” discussion may be very brief, providing information to support the need to take early action, but usually not specifying final acceptable exposure levels for the site. If presumptive remedies are employed, the Proposed Plan may be streamlined by focusing primarily on the presumptive remedies being considered. When program managers invoke a Technical Impracticability Applicable or Relevant and Appropriate Requirement waiver (i.e., a front-end decision), they must provide notice of this intent in the Proposed Plan and respond to regulator or public comments concerning the waiver to support ROD approval.

EPA recommends that, in addition to identifying interim remedial actions, provisions in the Proposed Plan should allow for modification of the remedy during the remedial design/remedial action (RD/RA) phase, either by specifying a contingent remedy or by selecting an interim remedy and goals.
Permits

CERCLA section 121(e) provides that “no Federal, state, or local permit shall be required for the portion of any removal or remedial action conducted entirely on site.” Neither Federal facilities nor private parties are required to obtain permits for on-site actions at CERCLA sites, but both must still comply with the substantive requirements of permit programs. The congressional intent behind the CERCLA permit exemption was to allow parties to more quickly initiate and continue cleanups without the delay and expense that can sometimes occur in obtaining permits. 

The section 8 amendment states that the Departments “shall be subject to and comply with . . . all other Federal, state, interstate, and local substantive and procedural requirements and other provisions of law relating to a response action or restoration action or the management of a hazardous waste, pollutant, or contaminant,” and specifically states that permit requirements are included. This provision, however, also includes the caveat that such compliance will only be “in the same manner, and to the same extent, as any nongovernmental entity is subject to those provisions of law.”

National Pollutant Discharge Elimination System

NPDES requirements are intended to ensure that a given body of water remains in compliance with state water quality standards (WQSs). Activities that fall within the definition of “discharge of a pollutant” include additions of pollutants into waters of the United States from any of the following:

· Surface runoff that is collected or channeled by man
· Releases through pipes, sewers, or other conveyances owned by a state, municipality, or other persons (e.g., DOE) that do not lead to a treatment works
· Releases through pipes, sewers, or other conveyances leading to a privately owned treatment works (40 CFR 122.2)

An exception is those pollutants introduced to a POTW. Under the CWA, on-site CERCLA response actions that discharge pollutants may be required to comply with the following substantive requirements of the NPDES program:

· FWQC
· State anti-degradation requirements
· Technology-based limitations
· State WQSs

In addition to complying with the substantive requirements identified above, off-site CERCLA response action and RCRA corrective actions may be subject to the following administrative requirements:

· Certification requirements
· Permit application requirements
· Reporting requirements
· Public participation requirements
Certain types of storm water runoff (e.g., surface runoff and drainage from open dumps that receive or have received industrial waste) require a storm water discharge permit (a type of NPDES permit). Requirements for storm water discharge permits can be found in 40 CFR 122.26.
Record of Decision

A Record of Decision (ROD) is a legal document describing final or interim remedial action selected for a DOE CERCLA site or a portion of a site (e.g., operable unit, waste area grouping). The ROD is a public document that

· certifies that the remedy selection process was carried out in accordance with CERCLA and the National Contingency Plan (NCP);

· describes the technical parameters of the remedy, specifying the methods selected to protect human health and the environment;

· provides the public with a consolidated summary of information about the site and the chosen remedy, including the rationale behind the selection;
· meets the requirements and schedules specified in the Federal Facility Agreements (FFAs) for DOE which were established under CERCLA section 120.

The ROD is based on (1) technical analysis and information generated during the RI/FS or equivalent documents, and (2) formal consideration of public comments and state and community concerns. A ROD is issued following a Proposed Plan, which is the document issued both to identify the preferred alternative and to gather public comments.
Remedial Design

Once the remedy is selected and the ROD is completed, DOE will begin the design of the full-scale remedy. Although EPA has not promulgated regulations that provide specific requirements for the plans developed during the remedial design (RD) phase of a CERCLA response, the following represent common elements to most RDs:

· Review the objectives established for the RA.
· Revise the Community Relations Plan.
· Develop an RD strategy document.
· Prepare a complete set of detailed construction drawings, document all engineering calculations, and prepare a complete set of process flow diagrams for the RA.
· Develop a list of, and specifications for, all equipment and materials required to implement the RA.
· Prepare operational guidance for the remedy.
· Develop a cost estimate and a proposed schedule.
· Revise the Quality Assurance Project Plan used during the RI/FS and develop a Construction Quality Assurance Plan.
· Revise the Health and Safety Plan used during the RI/FS. 

Once the RD process is complete, DOE should provide these documents to EPA and the state for their review. These documents are usually identified in the FFA or Consent Agreement. EPA and the state will review and either approve or reject the documents. Only when EPA and the state have approved the documents should actual construction of the remedy begin.

Remedial Investigation Work Plan

The preferred alternative identified by DOE is presented to the public in the Remedial Investigation Work Plan (RIWP). Such a plan is required under 40 CFR 330.430(f)(2). The RIWP describes the remedial alternatives analyzed, identifies the preferred alternative, and discusses the rationale for its selection. It supplements the RI/FS report and is released for public comment along with the RI/FS report. This provides the public with an opportunity to examine and comment on remediation alternatives (including the preferred alternative) and participate in the remedy selection process as required under 40 CFR 300.430(f)(3). The submitted work plan shall include, but not be limited to, the following items.
Project Management. The RIWP shall include a proposed schedule for submittals and implementation of all proposed activities and phases pertaining to this scope of work (SOW). This schedule shall specify submittal dates for the draft and final RI/FS work plans and final and draft Remedial Investigation, RI/FS reports. It shall also include a description of the personnel (including subcontractors, if known) involved in the project, and their respective roles in the project, and a discussion of how variations from the approved work plan will be managed.

Site Description. The RIWP shall include a discussion of the current understanding of the physical setting of the site and surrounding area, the site history, the hazardous substance and waste management history, and current site conditions.

Site Characterization. The RIWP shall include a Site Characterization Plan consistent with the FFA or Consent Agreement, including but not be limited to, characterization of the hazardous substances, characterization of the facility, identification of potential receptors, and the collection and evaluation of information relevant to the identification of hot spots of contamination. The Site Characterization Plan shall address methods of identifying hazardous substances in the following media: 

· Soils

· Surface water and sediments

· Groundwater

· Air

The plan shall also include methodologies designed to identify current and reasonably likely future land and water uses for the purposes of identifying hot spots of contamination and conducting baseline human health and ecological risk assessments in accordance with the Administrator’s guidance.

Sampling and Analysis Plan. The RIWP shall include a Sampling and Analysis Plan (SAP). The SAP shall include quality assurance and quality control procedures for both field and lab procedures. The SAP shall be sufficiently detailed to function as a manual for field staff.

Health and Safety Plan. The health and safety plan (HASP) shall include a description of risks related to RI activities, protective clothing and equipment, training, monitoring procedures, decontamination procedures, and emergency response actions required to safely conduct the work.

Maps. The work plan shall include a map (or maps) of the facility, which clearly shows site topography, on-site structures, waste disposal areas, and proposed sampling locations.

Consent Order and Settlement Agreement

CERCLA section 120 requires EPA to enter an interagency agreement with Federal agencies to ensure cleanup under CERCLA at NPL sites. An interagency agreement provides the technical, legal, and management framework under which a response at the Federal facility is conducted. In particular, an interagency agreement specifies milestones for the Federal facility to complete remedial activities, stipulates penalties for missing milestones, and includes arrangements for long-term operation and maintenance at the facility. Additionally, if deemed necessary, CERCLA section 106 authorizes EPA to issue administrative orders. 

Regarding criminal authority, sanctions may be sought against individual employees of Federal facilities for criminal violations of CERCLA. Criminal fines may be imposed either under CERCLA section 103 or 18 U.S.C. section 3571, the Alternative Fines Act. Enforcement of criminal violations is authorized under CERCLA section 103 for knowing violations and the falsification or destruction of records. 

Any person who fails to immediately notify the appropriate agency of the U.S. government of a hazardous substance release that exceeds a reportable quantity or who submits in such notification any information that the person knows to be false or misleading shall be fined in accordance with the applicable provisions of Title 18 of the United States Code (U.S.C.) or imprisoned for not more than 3 years, or both.
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hv. Discuss the requirements for each document and describe the process for reviewing the listed documents.

Under CERCLA, an administrative record is the complete collection of documents that forms the basis for selecting a response action (i.e., those documents considered or relied upon by the lead agency in selecting a remedy) (40 CFR 300.800–300.825).

The CERCLA administrative record serves two primary purposes. First, it limits the judicial review concerning the adequacy of a response action. That is, when a response action is challenged, the court will review only the documents that are contained in the administrative record. Secondly, it provides an opportunity for the public to be involved in the process of selecting a remedy for the site as information is available in the publicly accessible administrative record file.
DOE must establish a publicly accessible docket containing the administrative record file at a central location such as a DOE office closest to the site. Additionally, a copy of the documents in the administrative record file must be available at or near the facility where the response action is occurring (40 CFR 300.805). The documents at both locations should be available for public inspection at reasonable times. Documents generated or received after the decision document is signed should be kept in a post-decision document file that should be located only at the central location.

When a release or threat of a release requires that on-site removal activities be initiated within hours of a determination that a removal is appropriate and if on-site removal activities cease within 30 days of initiation, the administrative record needs to be available for public inspection only at the central location (40 CFR 805[a][5]).
The administrative record for selection of a remedial action should include
· documents that were considered or relied on to select the remedial action;
· documents that demonstrate the public’s opportunity to participate in, and comment on, the selection of the remedial action.
The administrative record for selection of a removal action should include

· documents that were considered or relied on to select the removal action;
· documents that demonstrate the public’s opportunity to participate in, and comment on, the selection of the removal action, when appropriate.

Documents in the administrative record are not limited to those that support a response decision. Relevant documents that were considered but ultimately rejected are also included. Thus, the administrative record file typically, but not invariably, includes the following documents (40 CFR 300.810[a]):
· An index of all documents found in it, organized either by subject or in chronological order
· General and site-specific guidance documents
· Final reports (e.g., RI/FS, ROD) generated by DOE
· Technical and site-specific information
· Information or comments submitted by interested parties or the public during public comment periods
· DOE’s responses to the comments received

If they are relied upon in the selection of the remedy, primary and secondary documents, as specified in the FFA should also be in the administrative record file. Examples of such documents include
· the project plan scope of work and the actual project plan, including the sampling and analysis plan, the community relations plan, the health and safety plan, and the RI/FS work plan;

· risk assessments, RI/FS reports, initial remedial alternatives/data quality objectives, site characterization summary, initial screening of remedial alternatives, detailed analysis of alternatives;

· EE/CAs;

· post-screening investigation work plan, treatability studies and work plans, treatability test evaluation report, validated sampling and data results;

· proposed plan (i.e., the remedial action);

· draft and final RODs.
References:
DOE/EH-231-010/1191 
hw. Discuss the use of the non-time critical removal action process as it applies to conducting decommissioning activities.
The NCP categorizes removal actions in three ways: (1) emergency removal actions, (2) time-critical removal actions, and (3) non-time-critical removal actions. These categories are based on the type of situation, the urgency of the threat of release, and the subsequent time frame in which the action must be initiated. Emergency removal actions are necessary when there is a release that requires on-site activities to begin within hours or days. Time-critical removal actions are taken in response to releases requiring on-site action within 6 months. Non-time-critical removal actions are taken when a removal action is determined to be appropriate, but a planning period of at least 6 months is available before on-site activities must begin.

References:
DOE, Environmental Policy & Guidance, Comprehensive Environmental Response, Compensation, and Liability Act 
39. Waste management personnel shall demonstrate working level knowledge of hazardous waste as described in 40 CFR 261-270, Resource Conservation and Recovery Act.

hx. Define the term “hazardous waste.”

Hazardous waste is a waste with properties that make it dangerous or potentially harmful to human health or the environment. The universe of hazardous wastes is large and diverse. Hazardous wastes can be liquids, solids, contained gases, or sludges. They can be the by-products of manufacturing processes or simply discarded commercial products, like cleaning fluids or pesticides.

In regulatory terms, a RCRA hazardous waste is a waste that appears on one of the four hazardous wastes lists (F-list, K-list, P-list, or U-list), or exhibits at least one of four characteristics — ignitability, corrosivity, reactivity, or toxicity. Hazardous waste is regulated under the Resource Conservation and Recovery Act (RCRA), subtitle C. 

References:
EPA, Wastes.  Hazardous Wastes
hy. Using the decision tree in 40 CFR Part 260, relate RCRA solid waste to hazardous waste and identify the applicable RCRA regulations for each.
Note: This element is performance based. The Qualifying Official will evaluate its completion.

hz. Identify the kinds of hazardous wastes generated within the Department and their sources.
This element is site-specific. Discuss the kinds of hazardous waste generated at your facility. The local Qualifying Official will evaluate the completion of this element.

ia. Describe the combination of treatment, storage, and disposal facilities used to manage hazardous wastes. 

The terms “facility,” “treat,” “store,” and “dispose” all have specific definitions. A facility includes all contiguous land, structures, and appurtenances on or in the land used for treating, storing, or disposing of hazardous waste. A single facility may consist of several types or combinations of operational units. Treatment is defined as any method, technique, or process designed to change the physical, chemical, or biological character or composition of any hazardous waste so as to: neutralize such waste, or recover energy or material resources from the waste, or render such waste nonhazardous or less hazardous; make such waste safer to transport, store, or dispose of; make it amenable for recovery or storage; or reduce its volume. Storage is defined as holding hazardous waste for a temporary period, at the end of which the hazardous waste is treated, disposed of, or stored elsewhere. Disposal is the discharge, deposit, injection, dumping, spilling, leaking, or placing of any solid or hazardous waste on or in the land or water. A disposal facility is any site where hazardous waste is intentionally placed and where the waste will remain after closure.
References:
EPA530-K-05-017 
ib. Discuss the current methods of disposing of hazardous wastes.
Disposal is the placement of waste into or on the land. Disposal facilities are usually designed to permanently contain the waste and prevent the release of harmful pollutants to the environment. The most common hazardous waste disposal practice is placement in a land disposal unit such as a landfill, surface impoundment, waste pile, land treatment unit, or injection well. 

Underground injection wells are the most commonly used disposal method for liquid hazardous waste. Because of their potential impact upon drinking water resources, injection wells are also regulated under the Safe Drinking Water Act (SDWA) and by the Underground Injection Control (UIC) Program. 

References:
EPA, Wastes. Treatment, Storage, and Disposal of Hazardous Waste 
ic. Discuss regulatory requirements imposed on generators of hazardous wastes required by 40 CFR 262 related to the following:
Accumulating waste

Preparing hazardous waste for shipment

Preparing a uniform hazardous waste manifest

Accumulating Waste 

Storage of hazardous waste generally requires a permit under the RCRA regulations. There are, however, provisions under RCRA that allow generators to “accumulate” hazardous waste on site without a permit as long as they comply with certain management standards for their accumulation unit(s) and for their facility, such as a contingency plan and personnel training requirements. The length of time a generator is allowed to accumulate his or her waste will vary depending on the generator’s classification. The regulations pertaining to accumulation of hazardous waste on site are found in section 262.34 for large quantity generators (LQGs) and small quantity generators (SQGs), and in section 261.5 for conditionally exempt small quantity generators (CESQGs).

Accumulation Units. LQGs accumulating hazardous wastes pursuant to section 262.34 may only do so in containers, tanks, containment buildings, or on drip pads. SQGs may only accumulate waste in tanks or containers. If SQGs wish to accumulate waste in containment buildings or on drip pads, then they must meet the LQG standards. While these units do not need RCRA storage permits when used for generator accumulation, they must comply with certain standards found in the part 265 requirements for interim status units, such as release detection and prevention requirements. 

Generators who accumulate hazardous waste in containers must comply with certain sections in part 265, subpart I. Generators who accumulate hazardous waste in tanks must comply with certain sections in part 265, subpart J, potentially including secondary containment and release detection. Generators who accumulate hazardous waste in containment buildings must comply with part 265, subpart DD. Generators who accumulate hazardous waste on drip pads must comply with part 265, subpart W; only generators managing wood preserving wastes may use drip pads for hazardous waste accumulation. All accumulation containers and tanks must be labeled or marked “Hazardous Waste” (section 262.34[a][3]). Finally, LQGs must comply with the air emission control requirements in part 265, subparts AA, BB, and CC, for accumulation tanks and containers (section 262.34[a][1][i] and [ii]). The modules titled “Tanks,” “Containers,” “Drip Pads,” “Containment Buildings,” and “Air Emissions” provide additional information on the hazardous waste unit standards.

The time period for generator waste accumulation starts when waste is first placed in or on the empty accumulation unit (e.g., tank, container, drip pad, or containment building). Tanks and containers must be marked with the date accumulation begins (51 FR 10146, 10160; March 24, 1986). In order to avoid exceeding the time limits when accumulating in a tank, the generator should fully empty the tank every 90, 180, or 270 days, as appropriate (47 FR 1248; January 11, 1982). All wastes must be removed from drip pads and their associated collection systems at least once every 90 days (section 262.34[a][1][iii][A]).

Satellite Accumulation. Prior to consolidation in the generator’s waste accumulation area, section 262.34(c) allows generators to accumulate hazardous waste at or near the point where it is initially generated and collected during daily operations (49 FR 49568; December 20, 1984). A person may accumulate up to 55 gallons of hazardous waste or 1 quart of acute hazardous waste at each satellite accumulation area, if it is under the control of the person operating the process that generates the waste. Limited standards, such as labeling and maintaining the container in good condition, apply to satellite areas (section 262.34[c][1][i] and [ii]). Once the 55-gallon or 1 quart limit is exceeded at the satellite area, the excess waste must be dated and moved within three days to the central accumulation area where section 262.34 standards apply (or the waste can be shipped directly off-site). The accumulation limit is 55 gallons, regardless of the size of the container used.
Accumulation Time Limits. Pursuant to section 262.34(a), an LQG is allowed to accumulate hazardous waste on site for up to 90 days in specified units without obtaining a storage permit or interim status, provided he or she complies with part 265 management standards for specific units as specified in section 262.34. (It is important to note, however, that generators that accept waste from other generators or from off-site locations are owners/operators of storage facilities subject to parts 264 and 265.) An SQG may accumulate up to 6,000 kg of hazardous waste for 180 days or less without a storage permit or interim status if he or she complies with the modified standards in section 262.34(d). If the TSDF is 200 miles or more away, the generator may accumulate hazardous waste for 270 days or less (section 262.34[e]). Note that these extended time limits only apply to SQGs accumulating waste in tanks or containers. SQGs that accumulate waste in containment buildings or on drip pads are subject to the accumulation standards for LQGs. 
Generators may receive a 30-day extension to their 90-day, 180-day, or 270-day accumulation period if uncontrollable and unforeseen circumstances cause them to accumulate waste on site for longer than the allowed time period. Such an extension may be granted by a regional administrator or authorized state on a case-by-case basis (section 262.34[b] and [f]). An example of an uncontrolled or unforeseen circumstance is a truckers’ strike preventing the shipment of waste off-site.

Table 11. Accumulation time limits by hazardous waste generator type TC  "Table 11. Accumulation time limits by hazardous waste generator type" \f t \l 1 
	Generator Type
	On-Site Accumulation Time
	On-Site Quantity Limit

	Large quantity
	≤90 days on-site
	No limit

	Small quantity
	≤180 days on-site or

≤270 days if shipped 200 miles or more
	6,000 kg

	Conditionally exempt small quantity
	N/A
	1,000 kg (1 kg acute)

100 kg residue of contaminated soil from cleanup of an acute hazardous waste spill


Source: EPA530-K-05-011
Preparing Hazardous Waste for Shipment

A generator must fulfill the following requirements before transporting off-site or offering for off-site transport of any dangerous waste:

· Packaging. The generator must package all dangerous waste for transport in accordance with United States DOT regulations on packaging, 49 CFR parts 173, 178, and 179.

· Labeling. The generator must label each package in accordance with United States DOT regulations, 49 CFR 172.

· Marking. The generator must
· mark each package of dangerous waste in accordance with United States DOT regulations, 49 CFR 172;
· mark each package containing 110 gallons or less of dangerous waste with the following, or equivalent, words and information displayed in accordance with 
49 CFR 172.304.

· Hazardous waste. State and Federal law prohibits improper disposal. If found, contact the nearest police or public safety authority, and the Washington state department of ecology or the United States Environmental Protection Agency

· Generator’s name and address

· Manifest document number
· Placarding. The generator will placard, or offer to the initial transporter all appropriate placards, in accordance with United States DOT regulations, 49 CFR 172, subpart F.

· State-only dangerous waste that is not regulated as a hazardous waste under 40 CFR 261, or as a hazardous material under 49 CFR, must fulfill requirements detailed in the facility waste acceptance criteria (WAC) or as specified by the state.

Preparing a Uniform Hazardous Waste Manifest 

The Hazardous Waste Manifest System is a set of forms, reports, and procedures designed to seamlessly track hazardous waste from the time it leaves the generator facility where it was produced until it reaches the off-site waste management facility that will store, treat, or dispose of the hazardous waste. The system allows the waste generator to verify that its waste has been properly delivered, and that no waste has been lost or unaccounted for in the process. 

The key component of this system is the Uniform Hazardous Waste Manifest, which is a form prepared by all generators who transport, or offer for transport, hazardous waste for offsite treatment, recycling, storage, or disposal. Currently, the manifest is a paper document containing multiple copies of a single form. When completed, it contains information on the type and quantity of the waste being transported, instructions for handling the waste, and signature lines for all parties involved in the disposal process. The manifest is required by both the DOT and EPA. Each party that handles the waste signs the manifest and retains a copy for themselves. This ensures critical accountability in the transportation and disposal processes. Once the waste reaches its destination, the receiving facility returns a signed copy of the manifest to the generator, confirming that the waste has been received by the designated facility. 

EPA recently revised the Uniform Hazardous Waste Manifest used to track hazardous waste from a generator’s site to the site of its disposition. As of September 5, 2006, the new Uniform Hazardous Waste Manifest must be used for all hazardous waste shipments.
References:
EPA530-K-05-011 

EPA, Wastes, The Hazardous Waste Manifest System 

id. For Resource Conservation and Recovery Act-permitted facilities and interim status facilities, discuss the following as required by 40 CFR 264 and 40 CFR 265:
General facility standards

Preparedness and prevention requirements

Contingency plan and emergency procedures

Manifest and record keeping requirements

Releases from solid waste management units

Closure requirements

Use and management of containers

Tank systems

Landfills
General Facility Standards
RCRA requires an owner/operator of a TSDF to obtain a permit to operate. Congress, recognizing that a permitting program would take time to implement, established interim status as a mechanism by which existing hazardous waste management facilities could continue operation before obtaining a RCRA permit. Owners/operators of such hazardous waste management facilities had to notify EPA that the facility existed and file a preliminary (Part A) permit application. Interim status is also available to facilities that first become subject to RCRA permitting requirements because of regulatory changes, such as expansion of the list of solid wastes regulated as hazardous waste. (Note: A facility owner/operator who has fully complied with the requirements for interim status — as defined in section 3005(e) of RCRA and regulated under 40 CFR 270.70 — must comply with the regulations specified in 40 CFR 265 in lieu of the regulations in 40 CFR 264, until final administrative disposition of his permit application is made.)
Facilities operating under interim status or permits must comply with the general requirements applicable to all types of facilities and also with waste management-unit specific requirements. General requirements include providing security (40 CFR 264.14 or 265.14), planning for emergencies (40 CFR 264 or 265 subpart D), training personnel (40 CFR 264.16 or 265.16), properly characterizing waste to be managed in the facility (40 CFR 264.13 or 265.13), groundwater monitoring (as appropriate) (40 CFR 264 or 265 subpart F), planning for eventual closure of the facility (40 CFR 264 or 265 subpart G), and proper recordkeeping and reporting (40 CFR 264.11 or 265.11, 264.15[d] or 265.15[d], 264.16[e] or 265.16[e], 264.56[j] or 265.56[j], 264.71 through 264.77 or 265.71 through 265.77, and 265.94).

Preparedness and Prevention Requirements
Hazardous waste generators are subject to an extensive set of general facility standards involving preparedness and prevention plans, contingency plans, and emergency procedures. The preparedness and prevention provisions are provided in 40 CFR 265, subpart C. These requirements pertain to maintenance and operation of the facility, required equipment, equipment testing and maintenance, access to a communication or alarm system, required aisle space, and arrangements with local authorities. 

Contingency Plan and Emergency Procedures
The contingency plan and emergency procedures are identical to those established at 40 CFR 265, subpart D, for hazardous waste management facilities.

Manifest and Record Keeping Requirements
Permitted and interim-status TSDFs have reporting requirements specified by 40 CFR 264 and 265, respectively. Recordkeeping requirements for CESQGs, small quantity generators (SQGs), and large quantity generators (LQGs) include the following:

· Identification of all solid waste 

· Hazardous waste determinations for each 

· State and Federal notification of hazardous waste activity for SQGs and LQGs 

· Copies of manifests, waste analyses, and other waste records 

· Exception report if original copy of manifest is not returned 

· Biennial waste summary if you are an LQG 

· Permit to treat, store, or dispose of hazardous waste, if applicable 

Additionally, CESQGs who have received a state identification number must certify that 1,200 kilograms or less of hazardous waste was generated during the year, no acute hazardous waste was generated or accumulated during the year, and hazardous waste was not treated or disposed of on-site.

The following records have different retention requirements:

· Training records are to be kept for as long as an employee is employed and retained for 3 years after the end of employment. 

· Any material that is part of litigation or an investigation must be retained until the case/investigation is settled.
· Records of tests on waste streams must be kept for 5 years. 
Releases from Solid Waste Management Units
The groundwater protection requirements under the RCRA, 40 CFR 264, subpart F, apply to surface impoundments, waste piles, land treatment units, and landfills that received hazardous waste after July 26, 1982 (i.e., regulated units). There are three phases to the subpart F groundwater protection requirements: detection monitoring, compliance monitoring, and corrective action. Subpart F corrective action applies to remediation of groundwater contamination resulting from releases from regulated units at a TSDF. The TSDF owner/operator is responsible for complying with these requirements.
Closure Requirements
Proper closure and post-closure care of hazardous and radioactive mixed waste treatment, storage, and disposal units is essential to prevent the migration of hazardous constituents from a unit, and to minimize the need for care of a unit after closure. To ensure that closure and post-closure activities are properly conducted, DOE facilities must prepare detailed closure and post-closure plans. These plans must be submitted as a part of the RCRA Part B permit application, and generally must be approved before closure and post-closure care begin. Facilities that do not receive permits, and that close under interim status, must still submit closure plans. Submission of incomplete plans may result in enforcement actions being taken by EPA and/or state authorities, and will lead to delays and additional costs being incurred by DOE to revise the plans prior to implementation.
After completing operations at a hazardous waste management unit (HWMU), DOE facilities must undertake closure. Depending on the type of unit, HWMUs may either be clean closed or closed with wastes in place:

· Clean closure involves removing or rendering non-hazardous all hazardous and radioactive mixed wastes associated with the unit, including contaminated equipment, structures, and soils.

· Closing an HWMU with wastes in place involves removing all hazardous liquids, stabilizing any remaining hazardous or radioactive mixed wastes, and installing a final cover.

After completing closure at HWMUs closed with wastes in place, DOE facilities must monitor and maintain the unit to preserve the integrity of the containment system and to detect any releases of contaminants from the unit for 30 years. The length of the post-closure care period may be altered at EPA’s discretion (40 CFR 264.117 and 265.117).

HWMUs managing radioactive mixed wastes must be closed, and post-closure care must be initiated, in accordance with low-level waste requirements established in DOE Orders 5400.5 and 5820.20A and associated guidance documents, as well as RCRA environmental protection, closure, post-closure, and monitoring requirements.

DOE facilities must prepare closure and post-closure plans to comply with RCRA interim status and permitting standards:

· A closure plan is a detailed description of the steps necessary to perform partial and/or final closure of a unit at a facility at any point during its operating life in accordance with the closure performance standard (40 CFR 264.112[a] and 265.112[a]).

· A post-closure plan is a detailed description of all activities to be conducted and their frequency during the post-closure care period (40 CFR 264.118[a] and 265.118 [a]).

These plans must contain sufficient detail to allow EPA or state authorities to determine whether the activities described in the plans comply with regulations and adequately reflect the existing conditions of the facility. Brief outlines are not acceptable closure or post-closure plans.
A closure plan must describe the activities required to meet the closure performance standard. The closure performance standard specifies that closure must be conducted so as to: minimize the need for maintenance; control, minimize, or eliminate, to the extent necessary to protect human health and the environment, the migration of hazardous wastes and constituents from the facility; and comply with unit-specific closure requirements (40 CFR 264.111 and 265.111).

The required elements of a closure plan for interim status and permitted facilities are the same. At a minimum, the closure plan should contain: a facility description and a general description of the hydrogeologic conditions; estimates of the maximum number, size, and capacity of units in operation and maximum inventory of hazardous wastes; a detailed description of the methods to be used during final and partial closure, including, but not limited to methods for removing, transporting, treating, storing, or disposing of all hazardous wastes; procedures for decontaminating the facility, including soils; groundwater monitoring conducted during closure, if required; unit-specific closure activities (e.g., final cover); partial and final closure schedules; and the expected date of closure (only for interim status facilities without approved closure plans) (see DOE EH-231, Closure of Hazardous and Mixed Radioactive Waste Management Units at DOE Facilities; DOE/LLW-82, Guidance on Stabilization and Closure of U.S. DOE Mixed and Low-Level Radioactive Waste Disposal Facilities; and 40 CFR 264.112[b] and 265.112[b]).

A post-closure plan must include: a description of monitoring activities and their frequency; a description of maintenance activities (e.g., maintenance of waste containment, monitoring, security, and leachate collection systems); and identification of a DOE facility contact person or office (40 CFR 264.118[b] and 265.118[b]).

Closure plans are required for all interim status and permitted hazardous waste management units operating after November 19, 1980. Post-closure plans are required only for units at which hazardous wastes remain after closure (40 CFR 264.112[a], 264.118[a], 265.112[a], and 265.118[a]).

Alternatives to Post-Closure Permits. The RCRA closure standards mandate post-closure care and a post-closure permit when the owner/operator closes a disposal unit or leaves hazardous waste in place after the facility closes. Obtaining a post-closure permit and implementing corrective action through that permit is difficult and in some cases impossible because the facility cannot meet the requirements to obtain a post-closure permit in RCRA section 3005(c). On October 22, 1998, EPA addressed this issue by revising the closure and post-closure requirements to allow the use of various authorities to impose requirements on non-permitted land disposal units requiring post-closure care (63 FR 56710).

The new guidelines remove the requirement to address post-closure care requirements through a post-closure permit in all instances, thereby giving the agency the ability to use the most appropriate and efficient remedial authorities (such as enforcement orders) available at a closing facility. However, any alternative authority used in lieu of a post-closure permit must provide the same substantive requirements that apply to units receiving post-closure permits.

Additionally, facilities that close with waste in place and use a non-permit mechanism in lieu of a permit to address post-closure responsibilities will have to meet three important requirements that apply to permitted facilities: (1) the more extensive groundwater monitoring required in part 264, as it applies to regulated units; (2) the requirement in section 270.28 to submit information about the facility; and (3) facility-wide corrective action for solid waste management units as required in section 264.101 (section 265.121).

The October 22, 1998, final rule also provided flexibility for situations in which a regulated unit (e.g., landfill) is situated among solid waste management units (SWMUs), a release has occurred, and both the regulated unit and SWMU are suspected of contributing to the release. In these scenarios, the implementing agency may replace a regulated unit’s subparts F, G, and H requirements (i.e., groundwater monitoring, closure, and financial assurance) with site-specific cleanup standards. By allowing this substitution, EPA hopes to eliminate problems encountered when both regulated unit standards and SWMU corrective action provisions apply at a site. 

Use and Management of Containers
Unless a container is specifically exempted from regulation in sections 264/265.1, all containers storing hazardous waste must comply with the regulations found in parts 264/265, subpart I. Hazardous waste containers at generator sites must be in compliance with the part 265 standards as well. A container is any portable device in which a material is stored, transported, treated, disposed of, or otherwise handled (section 260.10). This definition is intentionally broad to encompass all the different types of portable devices that may be used to handle hazardous waste. For example, a container may be a 55-gallon drum made from steel or plastic, a large tanker truck, a railroad car, a small bucket, or a test tube.

Storage means holding hazardous waste for a temporary period, at the end of which the hazardous waste is treated, disposed of, or stored elsewhere. Again, this definition is made intentionally broad to include any situation in which hazardous waste is held for any period of time.
Design. The regulations governing the design of a container storage area are intended to ensure that the waste will not escape the storage area. These regulations ensure that the owner/operator is using a functional container and that the container will hold waste that is compatible with the container itself and other wastes in the container. In addition, containers must be placed in a containment area designed to prevent releases from the containers from reaching the environment. 

Containers that are deteriorating (e.g., cracked, rusted) or leaking must not be used. Waste stored in defective containers must be transferred to containers in good condition or handled in another way that satisfies the requirements in parts 264/265 (sections 264/265.171). 

The term “incompatible waste” refers to a hazardous waste that is unsuitable for (1) placement in a container because it may cause corrosion or decay of the container or inner liner, or (2) commingling with another waste or material under uncontrolled conditions because it might produce heat or pressure, fire or explosion, violent reaction, toxic dusts, mists, fumes or gases, or flammable fumes or gases (section 260.10).

Containers used to store hazardous waste must be made of or lined with materials that will not react with and are otherwise compatible with the waste in the container (sections 264/265.172). Incompatible wastes and materials must not be placed in the same container (sections 264/265.177). This requirement includes unwashed containers that previously held an incompatible waste or material. Incompatible wastes or materials can only be mixed in a manner that will not cause an adverse reaction, such as an explosion or uncontrolled flammable fumes (sections 264/265.17[b]). Appendix V in parts 264/265 provides a list of potentially incompatible wastes. The list is not intended to be exhaustive. Adequate analysis should be performed to avoid creating uncontrolled hazards such as heat generation, violent reactions, fire, explosions, and generation of flammable or toxic gases.

Secondary containment provides a backup system to prevent a release into the environment should the primary containment (i.e., the container) fail. This usually consists of a poured concrete pad or other impervious base with curbing to prevent releases of hazardous waste into the environment, and to allow drainage of any accumulated liquid to a sump, tank, or other container. Storage areas holding containers with no free liquids are not required to have secondary containment systems provided that (1) the storage area is sloped or otherwise designed and operated to remove precipitation, or (2) the containers are elevated or otherwise protected from contact with accumulated liquid (section 264.175[c]). Containers holding listed dioxin wastes (i.e., F020, F021, F022, F023, F026, and F027) are not eligible for the exemption. Free liquids are liquids that readily separate from the solid portion of a waste under ambient temperature and pressure (section 260.10). The agency requires use of the Paint Filter Liquids Test Method 9095, to determine whether sludges or semisolids contain free liquids (Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, EPA SW-846, provides information on test methods).

At a minimum, the secondary containment system must meet certain criteria designed to ensure that the waste will remain in the containment system until it is removed in a “timely” manner. Specifically, the containment system must meet the following requirements:

· The base must be free of cracks or gaps and must be sufficiently impervious to contain leaks, spills, and accumulated precipitation (section 264.175[b][1]).

· The base must be sloped or the system must be designed so that liquids resulting from releases can drain and be removed. This is not necessary, however, if the container is elevated (e.g., on pallets) or otherwise protected from contacting accumulated liquids (section 264.175[b][2]).

· The secondary containment system must have the capacity to contain at least 10 percent of the volume of the containers or 100 percent of the volume of the largest container, whichever is greater. If containers hold no free liquids, they do not have to be considered in this calculation (section 264.175[b][3]).

· Stormwater run-on must be prevented from entering the system unless the collection system has sufficient capacity to contain any run-on entering the system in addition to the capacity requirements (section 264.175[b][4]).

· Any waste that has spilled or leaked into the secondary containment area or any accumulated precipitation must be removed in as timely a manner as is necessary to prevent overflow (section 264.175[b][5]).

Operating Requirements. Even the most well-designed storage areas can fail if the containers and the waste are not handled properly. When EPA promulgated the rules for container storage areas, the agency believed that the following operating guidelines would curtail the bulk of container mismanagement in the United States. 
Containers holding hazardous waste must always be closed during storage, except when waste is added or removed (sections 264/265.173). In addition, containers must not be handled, opened, or stored in a manner that may cause them to leak.

Containers holding ignitable or reactive wastes must be located at least 15 meters (50 feet) from the facility’s property line (sections 264/265.176). This requirement is sometimes referred to as the buffer zone requirement because it creates a zone of protection between waste storage and adjoining properties. The general facility standards in sections 264/265.17(a) specify additional requirements for ignitable and reactive wastes.

Inspections. At least once a week, container storage areas must be visually inspected for leaking and deteriorating containers (sections 264/265.174). Recordkeeping requirements for inspections are detailed in sections 264/265.15(d). The owner/operator must record inspections in a log, including the date and time of the inspection, the name of the inspector, observations made, and the date and nature of any repairs. These records must be kept for a minimum of three years from the date of inspection.
Closure. Specific closure requirements for containers only apply to permitted facilities. At closure, all hazardous waste and associated residues must be removed from the container storage area. Remaining containers, liners, bases, and soil contaminated with hazardous waste must be decontaminated or removed (section 264.178).
Although no container closure requirements are in part 265, subpart I, the general closure standards in part 265, subpart G, are applicable to interim status facilities (47 FR 2831, January 12, 1981). Section 265.114 requires that wastes be removed from storage facilities at closure and that structures and equipment be disposed of or decontaminated. At closure, the owner/operator must determine whether any solid waste (e.g., residues) removed from the containment system is hazardous waste. If an owner/operator determines the solid waste is hazardous waste, that individual is considered the generator of the waste and must manage it in compliance with all applicable requirements in parts 262 through 266.
Special Issues. In addition to those regulations heretofore discussed, there are two issues specific to containers that are worthy of discussion. Containers are subject to certain air emissions standards, and there are regulations that govern the addition of absorbent material to containers.

On December 6, 1994, EPA published a final rule promulgating air emission standards for containers, tanks, and surface impoundments at treatment, storage, and disposal facilities and large quantity generator sites (59 FR 62896). This rule, as amended by the November 25, 1996 Federal Register (61 FR 59932), requires owners/operators of hazardous waste containers to comply with parts 264/265, subparts AA, BB, and CC, within specified time frames (sections 264.179 and 265.178). EPA further revised the air emissions standards on December 8, 1997 (62 FR 64636), and January 21, 1999 (64 FR 3382).

Per sections 264.1(g)(10) and 265.1(c)(13), the addition of absorbent material to waste in a container or the addition of waste to absorbent material in a container, provided that these actions occur at the time waste is first placed in the container, does not constitute treatment requiring interim status or a permit. The absorbent treatment process must take place in a container with solid structural integrity, and the waste, the absorbent material, and the container must be compatible.
Tank Systems
All tank systems storing or treating liquid hazardous waste, non-liquid hazardous waste (such as solid hazardous wastes, residues, and dried sludge), and/or gaseous hazardous waste are covered and need to comply with the regulations in subpart J, unless they qualify for a variance or are otherwise exempted.

There are three types of tank systems that are completely exempted from regulations contained in subpart J:

· Systems that are part of a totally enclosed treatment unit that is directly connected to an industrial process, and is constructed and operated in a manner that prevents the release of hazardous waste into the environment (40 CFR 264/265.1[g][5])
· Systems that are part of a wastewater treatment unit at a facility regulated under CWA sections 402 or 307(b), and that receive, generate, treat, or store hazardous waste (40 CFR 264/265.1[g][6])
· Systems that are part of an elementary neutralizing unit (i.e., a unit used for neutralizing corrosive hazardous waste) (40 CFR 264/265.1[g][6])

There are three types of tank systems that are exempted from the secondary containment regulations:

1. Systems that are located indoors, that have an impervious floor, and that contain no free liquids as determined by EPA’s Paint Filter Liquids Test (40 CFR 264.190[a])
2. Systems, including sumps (defined as any pit or reservoir that meets the definition of a tank and those troughs/trenches connected to it) that serve as part of a secondary containment system to collect or contain releases of hazardous waste (40 CFR 264.190[b])

3. Systems that have received a variance from the secondary containment requirements (40 CFR 264.190[c])
Secondary containment may be in the form of an external liner, vault, or double-walled tank, or an equivalent device approved by the EPA regional administrator. To obtain approval for an alternative secondary containment device, the owner/operator must demonstrate either that the device is equally protective of groundwater or surface water, or that if hazardous waste is released to these media it would pose no threat to human health or the environment. (40 CFR 264.193[d]).

Tanks with secondary containment are not subject to the integrity testing requirements (40 CFR 264.191[a]).

For purposes of subpart J, an existing tank is any tank system that is in operation or for which installation has commenced prior to July 14, 1986 (40 CFR 260.10). A “new” tank system is any system for which installation commenced after that date. This includes “used” tanks that are being reinstalled as replacement tanks.

A new tank cannot be placed into service without secondary containment. Existing tanks must eventually receive secondary containment according to a schedule determined by EPA. This schedule, which was developed by EPA to lessen the burden of compliance on the regulated community, provides that

· all existing tank systems used to store or treat EPA F-listed hazardous waste numbers F020, F021, F023, F026, and F027 must have received secondary containment not later than January 12, 1989 (40 CFR 264/265.193[a][1]);

· for existing tanks systems of known and documented age, secondary containment must have been provided by January 12, 1989, or when the tank system has reached 15 years of age, if that date is later (40 CFR 264/265.193[a][2]);

· for existing tank systems for which the age cannot be documented, secondary containment must be provided by January 12, 1995, but if the age of the facility is greater than 7 years, secondary containment must be provided by the time the facility reaches 15 years of age, whichever comes later (40 CFR 264/265.193[a][3]). 

Existing tanks are also subject to integrity testing requirements if they do not have secondary containment. Integrity testing involves examining the tank system and equipment to determine if it has sufficient strength and compatibility with the hazardous waste being stored to ensure that it will not collapse, rupture, or fail. An integrity test would normally consider the tank’s design standards and age, existing corrosion protection measures, and the characteristics of the hazardous waste being stored (40 CFR 264.191[b]).

EPA did not establish any exemption based upon the size of the tank. However, tanks that contain small quantity generator waste are not regulated by the full spectrum of the hazardous waste tank regulations. They are subject to the subpart J inspection requirements and applicable restrictions on holding ignitable, reactive, or incompatible wastes. They are also subject to emergency response procedures and closure/post-closure requirements (40 CFR 265.201). These small quantity wastes may not be stored for more than 180 days (or 270 days if destined for shipment over a distance greater than 200 miles), and no more than 6,000 kg of waste may be accumulated at one time without being subject to the full spectrum of hazardous waste tank regulations (40 CFR 265.201[a]).

Tanks must be inspected each operating day to determine the presence of corrosion, deterioration of liners, cracking of welds and joints, cracking in concrete tanks and secondary containment systems, structural fatigue, or leaks. This involves inspection of overfill/spill control equipment, inspection of all aboveground portions of the system for corrosion or leaks, and inspection of areas surrounding the tank for signs of erosion or release of hazardous waste. Also, data from leak detection equipment must be evaluated daily and kept in the facility’s operating log (40 CFR 264/265.195).

Tanks containing radioactive waste mixed with hazardous waste, or radioactive mixed waste (RMW), are to be regulated in the same manner as a hazardous waste tank under 40 CFR subpart J. Pursuant to the byproduct material interpretative rule (52 FR 15937, May 1, 1987) and the RMW clarification notice (53 FR 37045, September 23, 1988), the hazardous component of an RMW must be managed under RCRA to the extent that such management is not inconsistent with the provisions of the Atomic Energy Act (AEA) with which DOE must also comply for the radioactive component of the mixed waste.

The radioactive and hazardous waste components of RMW are often not easily separated. Managers of RMW tanks must coordinate with EPA and/or authorized states to determine alternative or modified approaches to compliance with appropriate subpart J requirements when necessary to protect workers from increased radiation exposure.

Ignitable or reactive wastes must not be placed in hazardous waste tank systems unless (as required by 40 CFR 264/265.198)

· the hazardous waste is treated or mixed before or immediately after placement in the tank system so that the resulting material no longer meets the definition of ignitable or reactive waste under 40 CFR 261.21 or 261.23, and the requirements of 40 CFR 264/265.17(b) are met; 
· the hazardous waste is stored or treated so that it is protected from any material or conditions that may cause the hazardous waste to ignite or react; 
· the tank system is used solely for emergencies.

Under 40 CFR 264/265.17(b), the owner/operator of a facility that treats or stores ignitable, reactive, or incompatible hazardous waste must take precautions to prevent reactions that

· generate extreme heat, pressure, fire, explosions, and/or violent reactions, or produce uncontrolled toxic mists, fumes, dusts, or uncontrolled flammable fumes or gases, in quantities sufficient to threaten human health or the environment;

· damage the structural integrity of the device or facility;
· produce other sources of harm to human health or the environment.

The owner/operator of a facility where ignitable or reactive hazardous waste is stored or treated in a tank needs to maintain protective distances between the waste management area and any public ways, streets, alleys, or adjoining property lines that can be built upon. 

It also needs to be determined that the hazardous waste is compatible with other hazardous waste with which it might be stored or treated, and with the tank itself. Incompatibility of hazardous wastes may result in explosions or fires.

To close a hazardous waste tank, the owner/operator must remove or decontaminate all waste residues, contaminated containment system components, contaminated soils, and structures and equipment contaminated with waste, and manage them as hazardous waste, unless the residue, component, soil, or equipment no longer exhibits the characteristics of a hazardous waste as described in 40 CFR 261.3(d) (solid wastes that are not hazardous wastes). Closure of a hazardous waste tank in this manner is often referred to as “clean closure.”

Hazardous waste tanks that lack secondary containment and that were not granted a variance from secondary containment must prepare a plan for closing in the manner described above, and a contingent plan for closing in the same manner as a landfill (40 CFR 264/265.310), including a post-closure plan for the same (40 CFR 264.197[c]).

If clean closure is not possible, the hazardous waste tank must close in the same manner as a hazardous waste landfill. These requirements, which are found in 40 CFR 264/265.310, are more stringent as they require post-closure care. It is EPA’s intent under the post-closure care requirements that the hazardous waste tank, associated structures, and any contaminated soils will not pollute the environment or pose a health hazard to the local community (40 CFR 264/265.197[b]).

Unless it has been deferred, tanks receiving hazardous waste after December 6, 1996, are potentially subject to the standards specified in 40 CFR 264/265.1080 through 1091 (subpart CC — Organic Air Emission Standards for Tanks, Surface Impoundments, and Containers). The owner/operator is required to determine the volatile organic carbon concentration of hazardous waste that has been placed in a tank. If a hazardous waste tank receives waste that exceeds an EPA-established volatile organic carbon threshold, it must be equipped with a cover or roof, or be designed to operate as a closed system.
Tanks that (1) receive hazardous waste that has an average volatile organic carbon concentration at the point of waste origination that is less than 500 ppm by weight or for which the organic content of the waste has been reduced by an organic destruction or removal process that achieves any of the levels described in 40 CFR 264.1082(c)(2), or (2) are used for biological treatment in accordance with 40 CFR 264.1082(c)(2)(iv), do not have to comply with 40 CFR 264.1084/265.1085 (Standards: Tanks), but they do have to comply with the requirements for waste determinations (40 CFR 264.1083/265.1084), and any applicable recordkeeping or reporting requirements (40 CFR 264/265.1089 and 264.1090).

Interim status facilities are not subject to any subpart CC reporting requirements. Owners/operators at permitted facilities, however, must report to the regional administrator each occurrence in which a hazardous waste is placed into a tank exempted from subpart CC emission controls where the tank does not meet 40 CFR 264.1082(c)(1) or (c)(2) conditions. This includes instances where hazardous waste with an average VOC concentration equal to or greater than 500 ppm by weight at the point of waste origination has been placed into an exempted tank (40 CFR 264.1090[a]). Additionally, owners/operators using a tank complying with the Tank Level 1 controls of 40 CFR 264.1084(c) shall report to the regional administrator each occurrence in which hazardous waste is managed in the tank in noncompliance with 40 CFR 264.1084(b) (40 CFR 264.1090[b]).

Owners/operators using devices in accordance with 40 CFR 264.1087 shall submit a semi-annual written report if there have been any occurrences in which a control device has been operated continuously for 24 hours or longer in noncompliance with the applicable operating values of 40 CFR 264.1035(c)(4), or when a flare is operated with visible emissions for 5 minutes or longer in a 2-hour period as defined by 40 CFR 264.1033(d) (40 CFR 264/265.1090[c]).

Landfills
Since landfills are used as final disposal sites for a large portion of the nation’s hazardous waste, it is critical that they be monitored during their entire active life, including during the closure and post-closure periods. The regulations concerning hazardous waste landfills are codified in part 264/265, subpart N.

Landfills are subject to virtually the same minimum technology requirements as surface impoundments and waste piles. They must have a double-liner, leachate collection and removal system (LCRS), and leak detection (section 264/265.301), and an action leachate rate (ALR) (section 264/265.302). Like waste piles, landfills require a second LCRS that is above the top liner.

The inspection and response action plans are almost identical to the requirements for surface impoundments, including a response action plan if the ALR is exceeded (sections 264.304 and 265.303) and a construction quality assurance (CQA) program (section 264/265.19). In addition, the owner/operator of a hazardous waste landfill must perform monitoring and inspections (sections 264.303 and 265.304). As with surface impoundments and waste piles, these requirements ensure that the unit is maintained in good working condition and that any problems are promptly detected.

Since landfills typically serve as permanent disposal sites, the closure and post-closure requirements for landfills are somewhat different from those for other land-based units. One example is the requirement for a final cover over the landfill that can provide long-term minimization of liquid migration through the closed landfill, promote drainage, accommodate settling, and function with a minimum amount of maintenance (section 264/265.310[a]). After closure, the owner/operator must comply with the post-closure requirements in sections 264/265.117 through 264/265.120 covering such actions as monitoring and maintenance (see the module entitled Closure and Post-Closure). In addition, the owner/operator must maintain the final cover, leak detection system, and groundwater monitoring system; prevent run-on and runoff from damaging the final cover; and protect the surveyed benchmarks (i.e., location and characteristics) of the landfill.
Like surface impoundments and waste piles, landfills are subject to certain restrictions for the management of ignitable, reactive, incompatible, and dioxin-containing wastes. Unlike other units, though, the placement of bulk or noncontainerized liquid hazardous waste or hazardous waste containing free liquids in any landfill is prohibited (section 264/265.314[b]). The placement of nonhazardous liquids in a landfill is also essentially prohibited (sections 264.314[e] and 265.314[f]). There are only certain situations when containers holding free liquids can be placed in a landfill (e.g., small containers such as ampules, containers that are products such as batteries, or lab packs) (sections 264.314[d] and 265.314[c]). If sorbents are used to treat hazardous wastes so that the waste no longer contains free liquids, the owner/operator must use non-biodegradable sorbents.
To prevent significant voids that could cause collapse of final covers when containers erode, and to maintain and extend available capacity in hazardous waste landfills, containers placed in a landfill must be either at least 90 percent full or crushed, shredded, or in some other way reduced in volume, unless the containers are very small, such as ampules (section 264/265.315).
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ie. Discuss the Resource Conservation and Recovery Act regulatory requirements for:
Recyclable materials

Incinerators
Disposal facilities
Recyclable Materials

If a recyclable material is a hazardous waste subject to RCRA, the requirements applicable to hazardous waste handlers apply. They are summarized as follows:
· Generators and transporters of these materials are subject to the applicable requirements of 40 CFR 262 and 40 CFR 263, which cover the recordkeeping, reporting, pre-transport, and manifest requirements for generators and transporters, and responses to discharges for transporters. They are also subject to the notification requirements of RCRA section 3010.

· Facilities that store these materials are subject to 40 CFR 264 and 265, subparts 
A–DD, which cover facility standards, closure/post-closure and financial requirements, emergency preparedness, recordkeeping, reporting and manifest requirements, design and maintenance of various solid waste management units, air emission standards, and releases from such units. They are also subject to the notification requirements under section 3010 of RCRA. In addition, they are subject to the permitting requirements of 40 CFR 124 and 270, and the Land Disposal Restrictions regulations of 40 CFR 268.

· Recyclers who do not store these materials are subject to the notification requirements under section 3010 of RCRA, the manifest requirements of 40 CFR 265.71 and 265.72, and if the facility is subject to RCRA permitting, subparts AA and BB of 40 CFR 264 and 265.

Handlers of the above materials are required to have a permit pursuant to 40 CFR 270 and 124. Pursuant to 40 CFR 260.40 and 260.41, the regional administrator may decide on a case-by-case basis whether handlers of recyclable materials from which precious metals are reclaimed should be subject to some of the more substantive requirements to which generators, transporters, and storers of other hazardous wastes are subject, rather than only 40 CFR 266, subpart F. Such a decision would be based on a determination that the materials are being stored in a manner that is not protective of human health and the environment.
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	Material
	Use Constituting Disposal
	Energy Recovery
Fuel
	Reclamation
	Speculative Accumulation

	Spent materialsa
	Yes
	Yes
	Yes
	Yes

	Sludges (listed in 40 CFR 261.31 or 261.32)
	Yes
	Yes
	Yes
	Yes

	Sludges exhibiting a hazardous characteristic
	Yes
	Yes
	No
	Yes

	By-productsa (listed in 
40 CFR 261.31 or 261.32)
	Yes
	Yes
	Yes
	Yes

	By-products exhibiting a hazardous characteristic
	Yes
	Yes
	No
	Yes

	Commercial chemical products listed in 40 CFR 261.33
	Yes
	Yes
	No
	No

	Scrap metala
	Yes
	Yes
	Yes
	Yes


Source: 40 CFR 261.2

Notes:

a
The terms “spent material,” “by-products,” and “scrap metal” are defined in 40 CFR 261.1.
Materials identified with a “No” in table 12 are not solid wastes when recycled in the manner specified. Also, 40 CFR 261.2(e) states that materials are not solid wastes when they can be shown to be recycled by being
· “used or reused” (provided they have not been reclaimed).
· returned to the original process from which they are generated, without first being reclaimed. (The material must be returned as a substitute for raw material feedstock, and the process must use raw materials as principal feedstocks.)

Regulations in 40 CFR 261.2(e)(2) state that materials recycled by the above methods are solid wastes if “used or reused” constitutes land application, production of products that are applied to land, burning for energy recovery, producing a fuel, or being contained in fuels. Furthermore, if the material is accumulated speculatively or is listed in 40 CFR 261.2(d)(1), it is a solid waste. Regulations in 40 CFR 261.4 identify secondary materials that are not solid wastes (e.g., domestic sewage and industrial waste water discharges subject to Clean Water Act regulations) and solid wastes that are not hazardous wastes (e.g., household waste). These materials are not regulated as hazardous wastes under RCRA.

Certain recyclable materials (hazardous wastes that are recycled) are not subject to the hazardous waste regulations in 40 CFR 262–266, 268, 270, or 124. These materials are identified in 40 CFR 261.6(a)(3) and include
· industrial ethyl alcohol being reclaimed, except in cases where it is being exported for reclamation, in which case export requirements of 40 CFR 262.53, 262.56, and 262.57 apply;

· used batteries returned to the manufacturer for regeneration;

· used oil that is being recycled (i.e., re-refined, reclaimed, burned for energy recovery, or reprocessed) and is hazardous waste solely because it exhibits a hazardous characteristic (Note: Used oil being recycled is regulated under 40 CFR 279, which prohibits use of used oil contaminated with hazardous waste for dust suppression or road treatment [40 CFR 279.82].);
· scrap metal;

· other materials associated with the petroleum refining, iron, and steel industries.

According to 40 CFR 260.30 and 260.31, the EPA regional administrator may determine, on a case-by-case basis, that certain recyclable materials are not solid wastes, and are not subject to regulation under RCRA. These variances are limited to materials recycled, or destined for recycling, in the following manners:

· Materials accumulated speculatively without sufficient amounts being recycled (e.g., a variance from classification may be granted for materials that are accumulated speculatively, without sufficient amounts being recycled, if market factors indicate that recycling will be feasible at a later time [i.e., precious metal recovery] 40 CFR 260.31[a][1])
· Materials that are reclaimed and then reused within the original primary production process in which they were generated
· Materials that have been reclaimed but must be reclaimed further before the materials are completely recovered

It is also possible, under 40 CFR 260.22, to petition the EPA administrator to exclude from regulation a waste that is identified in subpart D of 40 CFR 261 (listed wastes). However, a waste so excluded may still be a hazardous waste under subpart C of 40 CFR 261 (characteristic hazardous waste).

The distinction between “co-product” and “by-product” is important because co-products are not intended to be covered by the hazardous and solid waste regulations:
· “Co-products” are defined in the Definition of Solid Waste Final Rule (50 FR 625, January 4, 1985) as materials produced intentionally for use by the general public, and that are suitable for such use in their existing state.

· “By-product” is defined in 40 CFR 261.1(c)(3) as a material that is not one of the primary products of a production process and is not solely or separately produced by the production process. Examples are process residues such as slags or distillation column bottoms.
Incinerators

The 40 CFR 264/265 subpart O standards apply to units that treat or destroy hazardous waste and which meet the definition of an incinerator. An incinerator is any enclosed device that uses controlled flame combustion and does not meet the criteria for classification as a boiler, sludge dryer, carbon regeneration unit, or industrial furnace (section 260.10). Typical incinerators include rotary kilns, liquid injectors, controlled air incinerators, and fluidized bed incinerators. The definition of incinerator also includes units that meet the definition of infrared incinerator or plasma arc incinerator. An infrared incinerator is any enclosed device that uses electric-powered resistance as a source of heat and which is not listed as an industrial furnace. A plasma arc incinerator is any enclosed device using a high-intensity electrical discharge as a source of heat which is not listed as an industrial furnace.
All devices classified as incinerators which burn hazardous waste must follow the subpart O standards, with the following exception: the regional administrator must exempt an owner/operator applying for a permit from all of the incinerator standards in subpart O, except waste analysis and closure, if the hazardous waste fed into an incinerator is considered low-risk waste (section 264.340[b]). The criteria for defining a waste as low risk are as follows:

· The waste is a hazardous waste listed in part 261, subpart D, or is identified in subpart C only for ignitability, corrosivity, or both.
or

· The waste is a hazardous waste listed in part 261, subpart D, or is identified in subpart C only for reactivity, and will not be burned with other hazardous wastes. (This exemption does not apply to wastes that are reactive for generating toxic gases when mixed with water [section 261.23(a)(4)] or cyanide or sulfide gases [section 261.23(a)(5)].)
and

· The waste contains none of the hazardous constituents listed in appendix VIII of part 261.

The subpart O standards for hazardous waste incinerators set performance standards which limit the quantity of gaseous emissions an incinerator may release. Specifically, the regulations set limits on the emission of organics, hydrogen chloride (HCl), and PM. 
A RCRA permit for a hazardous waste incinerator sets operating conditions that specify allowable ranges for, and requires continuous monitoring of, certain critical parameters. Operation within these parameters ensures that combustion is performed in the most protective manner and the performance standards are achieved. These parameters, or operating conditions, include (section 264.345[b]):

· maximum allowable carbon monoxide levels in stack emissions

· allowable ranges for temperature

· maximum waste feed rates

· combustion gas velocity

· limits on variations of system design and operating procedures
In addition, during the start up and shut down of an incinerator, hazardous waste must not be fed into the unit unless it is operating within the conditions specified in the permit (section 264.345[c]). An incinerator must cease operations when changes in waste feed, incinerator design, or operating conditions exceed limits designated in its permit (section 264.345[f]).
Permit Phases. An owner/operator wishing to operate a new hazardous waste incinerator is required to obtain a RCRA permit before construction of the unit commences. The purpose of a hazardous waste incinerator permit is to allow a new hazardous incinerator to establish conditions including, but not limited to, allowable waste feeds and operating conditions that will ensure adequate protection of human health and the environment. The incinerator permit covers four phases of operation (section 270.62):
· Pre-Trial Burn — The pre-trial burn phase of the permit allows the incinerator to achieve a state of operational readiness necessary to conduct the trial burn. The pre-trial burn permit conditions are effective for the minimum time (not to exceed 720 hours) required to bring the incinerator to a point of operational readiness to conduct a trial burn. This phase is often referred to as the shakedown period.

· Trial Burn — The trial burn can be thought of as the “test drive” of the incinerator. It is the time when the owner/operator will bring the unit up to operational readiness, monitor the key operating conditions, and measure the emissions. The trial burn test conditions are based on the operating conditions proposed by the permit applicant in the trial burn plan submitted to EPA for evaluation. EPA establishes conditions in the permit necessary to conduct an effective trial burn, meaning that the burn will be representational of the incinerator’s intended day-to-day operation and will yield meaningful data for analysis. While most incinerators must undergo a trial burn, it is possible for a facility to submit extensive information in lieu of the trial burn (section 270.19[c]). EPA believes that most combustion units will need to conduct trial burns in order to develop operating conditions that ensure compliance with the performance standards. Data submitted in lieu of the trial burn, therefore, must originate from a unit with a virtually identical design that will burn wastes under virtually identical conditions (i.e., located at the same facility).
· Post-Trial Burn — The post-trial burn period is the time for EPA to evaluate all of the data that was recorded during the incinerator’s trial burn. To allow the operation of a hazardous waste incinerator following the completion of the trial burn, EPA establishes permit conditions sufficient to ensure that the unit will meet the incinerator performance standards. This post-trial burn period is limited to the minimum time required to complete the sampling, analysis, and data computation of trial burn results, and to submit these results to EPA.

· Final Operating Conditions — After reviewing the results of the trial burn, EPA will modify the permit conditions again, as necessary, to ensure that the operating conditions of the incinerator are sufficient to ensure compliance with incinerator standards and protection of human health and the environment. Owners/operators of incinerators must comply with the final permit conditions for the duration of the permit, or until the permit is modified.
Waste Analysis. During operation, the owner/operator of an incinerator must conduct sufficient waste analyses to verify that the waste feed is within the physical and chemical composition limits specified in the permit. This analysis may include a determination of a waste’s heat value, viscosity, and content of hazardous constituents, including principal organic hazardous constituents. Waste analysis also comprises part of the trial burn permit application (section 264.341). EPA stresses the importance of proper waste analysis to ensure compliance with emission limits.
Monitoring and Inspections. The specific monitoring and inspection requirements for incinerators are found in section 264.347. The owner/operator must perform, at a minimum, the following functions while incinerating hazardous waste:

· Monitor the combustion temperature, waste feed rate, and indicator of combustion gas velocity on a continuous basis.
· Monitor carbon monoxide on a continuous basis at a point downstream from the combustion zone and prior to release into the atmosphere.
· Sample and analyze the waste and exhaust emissions upon request of the regional administrator to verify that the operating requirements established in the permit achieve the performance standards.
· Conduct daily visual inspections of the incinerator and associated equipment.
· Test the emergency waste feed cut-off system and associated alarms at least weekly, unless otherwise directed by the regional administrator. At a minimum, operational testing must be conducted monthly.
· Place monitoring and inspection data in the operating log.

Management of Residues. If an incinerator burns a listed hazardous waste, the ash is also considered a listed waste. The derived-from rule states that any solid waste generated from the treatment, storage, or disposal of a listed hazardous waste, including any sludge, spill residue, ash, emission control dust, or leachate, remains a hazardous waste unless and until delisted (section 261.3[c][2][i]). The owner/operator must also determine whether the ash exhibits any characteristics of a hazardous waste.

If an incinerator burns waste that only exhibits a characteristic of a hazardous waste, the owner/operator must determine whether the ash exhibits any characteristics. Ash that exhibits a characteristic must be managed as a hazardous waste.
Closure. At closure, the owner/operator must remove all hazardous waste and hazardous residues from the incinerator equipment site. In addition, as throughout the operating period, if the residue removed from the incinerator is a hazardous waste, the owner/operator becomes a generator of hazardous waste and must manage the residue in accordance with the applicable requirements of parts 262 through 266.

Disposal Facilities (Land Disposal Units)

Specific regulations have been developed for four types of land disposal units under subtitle C of RCRA (40 CFR parts 264/265): landfills, surface impoundments, waste piles, and land treatment units. These units are addressed below:

· Landfills are excavated or engineered sites where non-liquid hazardous waste is deposited for final disposal and then covered. These units are selected and designed to minimize the chance of release of hazardous waste into the environment. Design standards for hazardous waste landfills require a double liner; double LCRS; a leak detection system; run on, runoff, and wind dispersal controls; and a CQA program. Liquid wastes may not be placed in a hazardous waste landfill. Operators must also comply with inspection, monitoring, and release response requirements. Since landfills are permanent disposal sites and are closed with waste in place, closure and post-closure care requirements include installing and maintaining a final cover, continuing operation of the LCRS until leachate is no longer detected, maintaining and monitoring the leak detection system, maintaining groundwater monitoring, preventing storm water run on and runoff, and installing and protecting surveyed benchmarks (see 40 CFR parts 264/265, subpart N).
· Surface impoundments are natural topographic depressions, man-made excavations, or diked areas formed primarily of earthen materials used for temporary storage or treatment of liquid hazardous waste. Examples include holding, storage, settling, aeration pits, ponds, and lagoons. Hazardous waste surface impoundments are required to be constructed with a double liner system, an LCRS, and a leak detection system. To ensure proper installation and construction, regulations require the unit to have and follow a CQA program. The regulations also outline monitoring, inspection, response action, and closure requirements (see 40 CFR parts 264/265, subpart K).

· Waste piles are non-containerized piles of solid, non-liquid hazardous waste that are used for temporary storage or treatment. In addition to the standard double liner and LCRS, waste piles are required to have a second LCRS above the top liner. Waste piles must have run on and runoff controls, must be managed to prevent wind dispersal of waste, and are subject to inspection, monitoring, and release response requirements. When closing a waste pile, all waste residue and contaminated soils and equipment must be removed or decontaminated (see 40 CFR parts 264/265, subpart L).

· Land treatment units use naturally occurring soil microbes and sunlight to treat hazardous waste. This is accomplished by applying the hazardous waste directly on the soil surface or incorporating it into the upper layers of the soil in order to degrade, transform, or immobilize the hazardous constituents. Land treatment units rely upon the physical, chemical, and biological processes occurring in the topsoil layers to contain the waste. Because of this, the units are not required to have liner systems or an LCRS. Before hazardous waste can be placed in a land treatment unit, operators must complete a treatment demonstration to demonstrate the unit’s effectiveness and ability to treat the hazardous waste. Once operational, operators must monitor the unit (unsaturated zone monitoring) to ensure that all hazardous constituents are being treated adequately. Unit closure consists primarily of placing a vegetative cover over the unit and certifying that hazardous constituent levels in the treatment zone do not exceed background levels (see 40 CFR parts 264/265, subpart M).
The remaining types of land disposal units are categorized as miscellaneous units:
· Injection wells are regulated primarily under the SDWA and the Underground Injection Control (UIC) Program (see 40 CFR part 265, subpart R, or part 264, subpart X). 
· Salt dome formations, salt bed formations, underground mines, and underground caves are geologic repositories. Because these units vary greatly, they are subject to environmental performance standards, and not prescribed technology-based standards (e.g., liners, leachate collection systems, leak detection systems). The standards require that these miscellaneous units must be located, designed, constructed, operated, maintained, and closed in a manner that ensures the protection of human health and the environment (see 40 CFR part 264, subpart X, Miscellaneous Units). 
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if. Describe the treatment standards required under the Land Disposal Restrictions (LDRs), and describe the prohibition on storage as required by 40 CFR 268. 

The land disposal restrictions (LDRs) require waste handlers to fundamentally change the threat posed by hazardous waste before it is land disposed. Waste-specific restrictions are manifested as thresholds for adequate treatment, known as treatment standards. Once EPA restricts a waste and issues a treatment standard, the waste may be land disposed only after it meets the appropriate treatment standard.
Establishment of Treatment Standards

Section 3004(m) of the Hazardous and Solid Waste Amendments (HSWA) requires EPA to promulgate treatment standards that reduce the toxicity or mobility of hazardous constituents to minimize the short- and long-term threats to human health and the environment. To implement this mandate, EPA chose to base treatment standards on technical practicability instead of risk assessment. To this end, EPA conducts research into available treatment technologies. Of all the proven, available technologies, EPA designates the ones that best minimize the mobility and/or toxicity of hazardous constituents as the Best Demonstrated Available Technology (BDAT) for that waste. The agency then establishes a waste code-specific treatment standard based on the performance of BDAT, incorporating any existing constituent treatment levels specified as universal treatment standards (UTSs), which are discussed later in this section. EPA expresses these treatment standards as either concentration levels or required technologies.
When EPA sets treatment standards as concentration levels, they do not limit the allowable method of treatment to the BDAT used to establish the treatment standard; instead, the agency uses BDAT to determine the appropriate level of treatment for each hazardous constituent commonly found in the waste. The regulated community may then use any method or technology to meet the treatment standard, except for instances where application of a method or technology would result in impermissible dilution. A generator fully treating the waste before sending it off-site, or a TSDF treating the waste, must analyze the waste pursuant to a waste analysis plan to determine if it meets the applicable concentration-based standards in section 268.40.

When a treatment standard is a required technology, the generator or facility treating the waste must use that technology, unless it can demonstrate that an alternative method can achieve a level of performance equivalent to the required technology. Whenever possible, EPA prefers to use numeric treatment standards in order to stimulate innovation and development of alternative treatment technologies.
Since the physical and chemical composition of a waste significantly impacts the effectiveness of a given treatment technology, EPA divides the treatment standard for each waste code into two categories: wastewaters and nonwastewaters. The agency defines these two categories based on the percentages of total organic carbon (TOC) and total suspended solids (TSS) present in a waste, since these factors commonly impact the effectiveness of treatment methods.
Wastewaters contain less than 1 percent TOC by weight and less than 1 percent TSS by weight. Nonwastewaters include wastes that do not meet the definition of wastewater (section 268.2). EPA also developed alternative treatment standards for soil, debris, and lab pack wastes.

Universal Treatment Standards

Use of BDAT to set treatment standards for hazardous wastes gave rise to an unintended consequence: the numeric treatment standard applied to an individual hazardous constituent, like benzene, could vary depending on the performance of BDAT on each listed or characteristic wastestream that EPA evaluated. For example, nonwastewater forms of the listed wastes F005 and U019 both require treatment for benzene; however, the treatment standard originally set for benzene in the spent solvent was 3.7 mg/kg, while the standard originally set for unused, discarded benzene was 36 mg/kg.

To simplify the LDR program and eliminate this inconsistency between standards, the agency examined the range of numeric standards applied to each hazardous constituent found in restricted hazardous wastes. Based on the range, EPA assigned a single numeric value to each constituent for its respective wastewater and nonwastewater forms. A consolidated list of each constituent and its treatment standards (wastewater and nonwastewater) appears in section 268.48 and is known as the UTS table. EPA used the values assigned to hazardous constituents in the UTSs to adjust numeric levels found in the treatment standards table in section 268.40. Applying these universal treatment standards has not changed the hazardous constituents that waste handlers must treat in a particular waste, as EPA only amended the numeric standards. As a result, a common constituent found in multiple, different wastes will nonetheless carry the same numeric treatment level. The treatment standards found in section 268.40 for F005 and U019 nonwastewaters, therefore, continue to address benzene, but EPA has adjusted the level for each to 10 mg/kg.

The creation of the UTSs simplifies the process of assigning treatment standards to wastes that are newly identified or listed in the future. When a new waste contains hazardous constituents that EPA has already addressed in the UTSs, the agency will apply the existing BDAT-based numeric standards for those particular constituents. EPA can individually evaluate constituents not already included in the UTSs and add them to section 268.48.
Alternative Treatment Standards

In addition to these waste code or site-specific exception procedures, the agency also created a number of broad alternative treatment standards that facilities may choose to use in lieu of meeting the waste code-specific treatment standards. These alternative treatment standards are only available for certain forms of restricted wastes.

Contaminated Soils. Remediation of hazardous waste sites will often produce contaminated soil that the generator must handle as hazardous waste if it contains a listed hazardous waste or if it exhibits a characteristic of hazardous waste. These remediation wastes, due to either their large volume or unique properties, are not always amenable to the treatment standards for hazardous wastewater and nonwastewater. Because of this, EPA designated soil as a unique treatability group and promulgated alternative soil-specific treatment standards in the Phase IV Final Rule (63 FR 28556, May 26, 1998). As with hazardous waste, RCRA prohibits the land disposal of hazardous soil until the soil has been treated to meet LDR standards.

A facility may treat contaminated soil to meet the waste-specific treatment standard in section 268.40 (i.e., the same standard the waste would have to meet if it was newly generated rather than found in soil), or to meet the soil-specific standards in section 268.49. The soil standards mandate reduction of hazardous constituents by 90 percent, capped at 10 times the UTS. This means that if a 90-percent reduction of a particular constituent would bring the constituent concentration to below 10 times the UTS level, treatment need only achieve the 10 times the UTS level. If the 90-percent reduction is higher than 10 times the UTS level, treatment need only achieve the 90-percent reduction.

For example, a contaminated soil contains 400 mg/l of nickel. Reducing this by 90 percent would mean treating the waste to 40 mg/l. However, the UTS for nickel is 11 mg/l, so 10 times the UTS would be 110 mg/l. Therefore, this soil would only require treatment to 110 mg/l to meet the LDR soil treatment standards.

Waste handlers may also treat soils that exhibit a characteristic of hazardous waste using these soil standards. Following treatment, however, the soil may still exhibit a characteristic of hazardous waste, since the 10 times the UTS level is sometimes above the hazardous waste characteristic level (e.g., 10 times UTS for lead is 7.5 mg/l, while the toxicity characteristic level is 5 mg/l). Because these soils would still be hazardous wastes, they would require disposal in a subtitle C facility. Soils that are no longer characteristic may be sent to a subtitle D facility or placed back on the land. Soils contaminated with listed wastes continue to carry the listed code and must be managed in subtitle C facilities even after meeting the LDR treatment standards, unless the facility gets a site-specific ruling from their implementing agency. Like all LDR treatment standards, the soil treatment standards are promulgated pursuant to the HSWA. Because the soil treatment standards are generally less stringent than current Federal requirements, they will not go into effect in authorized states until the states adopt and become authorized for them, even though the soil treatment standards are promulgated pursuant to the HSWA. 

If a state is authorized to implement the LDR treatment standards for any given waste or constituent, and that waste or constituent is contained in contaminated soil that is subject to LDR, generally, the more stringent treatment standard for the as-generated industrial waste or constituent applies to the contaminated soil until the state adopts and becomes authorized for the soil treatment standards. This would not be the case if the state implements state waiver authorities or other state laws to allow compliance with the soil treatment standards in advance of adoption or authorization. (See the EPA guidance memorandum from J. Winston Porter to EPA Regional Administrators, RCRA Permit Requirements for State Superfund Actions, November 16, 1987, OSWER Directive 9522.00-2.) Similarly, if a state has adopted, under state law, an authorization for the requirement, and that waste or constituent is contained in contaminated soil that is subject to LDR, the more stringent state requirement continues to apply until the state adopts, under state law, the soil treatment standards. Once again, the state may implement state waiver authorities or other state laws to allow compliance with the soil treatment standards in advance of adoption or authorization. Therefore, facility representatives should contact their state regulatory agency before undertaking soil remediation to see if the alternative treatment standards are available in their state.
Section 268.45 contains alternative treatment standards for manufactured items and environmental media of a certain size that are contaminated with hazardous waste. EPA developed these alternative standards because materials such as rocks, bricks, and industrial equipment (known generically as debris) contaminated with hazardous waste may not be amenable to the waste code-specific treatment standards in section 268.40.

Debris. Section 268.45 allows a waste handler to choose among several types of treatment technologies based on the type of debris and the waste with which it is contaminated. EPA divided the alternative treatment standards for debris into three technological categories: extraction, destruction, and immobilization. When using an alternate debris treatment standard, waste handlers must ensure that the treatment process meets the design and operating requirements established in section 268.45, and that they treat for each contaminant or hazardous constituent subject to treatment as defined in section 268.45(b). In order to be eligible for land disposal, the debris must meet the specified performance standards in table 1 in section 268.45. For example, a contaminated boulder that is sandblasted to remove surface contamination must be treated to a “clean debris surface,” and at least 0.6 centimeters of the surface layer of the boulder must be removed.

Once the waste handler has treated hazardous debris according to the specification of one of these technologies, it may be land disposed. If treated hazardous debris does not exhibit any characteristic following treatment with an extraction (e.g., sandblasting) or destruction (e.g., incineration) technology, it is eligible for land disposal and can be disposed of as nonhazardous debris or simply returned to the environment (section 261.3[f]). Hazardous debris treated with an immobilization technology (e.g., macroencapsulation) that is no longer characteristic can be disposed of as nonhazardous debris only after a determination from the implementing agency (section 261.3[f][2]).
Lab Packs. Laboratories commonly generate small volumes of many different listed and characteristic wastes. Rather than manage all these disparate wastes individually, laboratories commonly take advantage of regulatory provisions that allow them to overpack many small containers of hazardous waste into a larger drum. These containers are known as lab packs. EPA has assigned them an alternative treatment standard, incineration, that allows generators to apply one treatment standard for the entire lab pack rather than applying the treatment standard for each individual waste code contained within the lab pack (section 268.42[c]). The primary condition for application of this alternative, however, is that the lab pack may not contain any of the heavy metal-bearing waste codes identified in part 268, appendix IV.
Variances, Extensions, and Exemptions

If a restricted waste does not meet the appropriate treatment standard, it is ineligible for land disposal. Restricted wastes that waste handlers cannot land dispose because they do not yet meet their treatment standards are termed “prohibited” wastes. Although most prohibited wastes become eligible for land disposal through treatment to the appropriate standards, this may not be possible in all cases. As a result, EPA created procedures that allow waste handlers to land dispose otherwise prohibited wastes under special circumstances. The following exemptions, variances, and extensions established in part 268 allow wastes for which treatment standards have been promulgated to be land disposed without meeting treatment standards, or to be treated to a less stringent level or by a different technology:
· National capacity variance (section 3004[h][2])
· Case-by-case extension to an effective date (section 268.5)

· No-migration variance (section 268.6)

· Variance from a treatment standard (section 268.44)

· Equivalent treatment method variance (section 268.42[b])
· Surface impoundment treatment exemption (section 268.4)

While wastes subject to any of these provisions continue to be restricted under LDR, they are not prohibited from land disposal under the limited conditions provided in the regulations listed above.

Prohibition on Storage

EPA promulgated the storage prohibition in order to prevent waste handlers from storing hazardous waste in lieu of proper treatment (section 268.50). EPA forbids the storage of waste subject to a treatment standard unless the waste is being stored to accumulate such quantities as are necessary to facilitate proper recycling, treatment, or disposal. During the first year of storage, EPA bears the burden of proving that the waste handler is storing in order to avoid meeting treatment standards rather than to facilitate legitimate recycling, treatment, or disposal. There is no strict time limit on legitimate waste storage; however, after the first year of storage, the burden of proof for showing that waste is indeed being legally accumulated to facilitate proper future management shifts from EPA to the waste handler.
Generators accumulating waste on site in accordance with section 262.34 and transporters storing waste at a transfer facility for 10 days or less are exempt from the storage prohibition. The storage prohibition also does not apply to wastes which qualify for an exemption from a treatment standard (such as a case-by-case extension in section 268.5, a no-migration petition in section 268.6, or a national capacity variance), or to wastes that were placed in storage prior to the effective date of a prohibition on land disposal.
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ig. Discuss Resource Conservation and Recovery Act permitting requirements and requirements associated with modifying permits, as defined in 40 CFR 270.

RCRA section 3005 authorizes and creates the foundation for issuing RCRA permits to TSDFs. The regulations implementing this statutory section are found in part 270. Permits are issued by EPA, authorized states, or both. Permits give owners/operators of TSDFs legal authority to treat, store, or dispose of hazardous waste. A RCRA permit is site-specific and can cover one or more units. The operating requirements for TSDFs are found in parts 264, 265, and 266. Parts 264 and 266 apply to facilities that have received permits. Facilities that have not yet received a permit to operate must comply with the self-implementing interim status standards of part 265. The administrative procedures that apply to the permitting process, including procedures for issuing, modifying, revoking, reissuing, or terminating permits, are found in part 124.

Owners/operators of facilities that fall under the permitting regulations are required to submit a comprehensive permit application covering all aspects of the design, operation, and maintenance of the facility. The application provides EPA valuable information which will ensure compliance with subtitle C regulations through the development of a facility-specific permit. Permits are written to address the specific geography of the facility, the types of hazardous waste management units, and the specific waste streams that will be managed at the facility. The permit application consists of two parts, Part A and Part B.
Part A 

Part A of the permit application is submitted on a designated form, Form 8700-23. The basic Part A information requirements are presented in section 270.13. Examples of Part A information include
· activities conducted by the applicant that require the owner/operator to obtain a permit under RCRA;
· the name, mailing address, and location of the facility;
· up to four North American Industry Classification System codes that best describe facility activities;
· descriptions of the processes to be used for treating, storing, and/or disposing of hazardous waste, and the design capacity of these items or units;
· identification of the hazardous wastes to be managed at the facility;
· a list of all permits received or applied for under other regulatory programs;
· a topographic map of the facility.

Part B

Part B information is submitted in narrative form. It includes general information requirements for all hazardous waste management facilities, as well as unit-specific information. The Part B information requirements presented in sections 270.14 through 270.27 reflect the standards promulgated in parts 264 and 266. Section 270.14(b) lists the general information requirements that all hazardous waste management facilities must submit in Part B of the permit application, including
· a general description of the facility;
· chemical and physical analyses of the wastes to be handled at the facility;
· a copy of the waste analysis plan;
· a description of the security procedures and a copy of the inspection schedule;
· a copy of the contingency plan;
· a description of procedures, structures, or equipment used at the facility to prevent releases to the environment;
· a description of precautions to prevent accidental ignition or reaction of ignitable, reactive, or incompatible waste;
· facility location information, such as proximity to a seismic area or a 100-year floodplain.

Owners/operators are required to provide information regarding the placement of hazardous waste and any resultant releases (section 270.14[c] and [d]). These regulations are designed to prevent or remediate releases into the environment from land-based hazardous waste management units and solid waste management units (SWMUs). This information is then used as part of the corrective action process.
Owners/operators must also submit unit-specific information for each hazardous waste management unit at the facility. Sections 270.15 through 270.27 correspond to part 264, subparts I through X, AA, BB, CC, and DD, as well as part 266, subpart H. For example, if a TSDF manages hazardous waste in containers, the owner/operator must provide a description of the container storage containment design and sketches to demonstrate compliance with the 50-foot buffer zone requirement (section 264.176). Owners/operators may be required to submit additional information pursuant to section 270.10(k) for the purpose of establishing permit conditions under the omnibus provision in RCRA section 3005(c)(3) (sections 270.32[b][2] and 270.50[d]). The omnibus provision allows the agency to establish conditions not specified in parts 264 or 266 in a permit that are necessary to protect human health and the environment.
RCRA Permit Conditions

Part 270, subpart C, defines the conditions that apply to all RCRA permits. These conditions are either incorporated expressly into the permit or are included by regulatory citations. Section 270.30 lists the conditions that apply to all RCRA permits:

· The permittee must comply with all conditions of the permit, except when an emergency permit issued under section 270.61 authorizes noncompliance.

· The permittee must reapply if he or she is to continue a regulated activity after the existing permit expires.

· The permittee may not use as a defense in an enforcement action that the only way to maintain compliance with the permit was to halt or reduce the permitted activity.

· The permittee must take all reasonable steps to minimize adverse impacts on human health and the environment.

· The permittee must ensure proper operation and maintenance of the facility.

· The permit may be modified, revoked and reissued, or terminated for cause.

· The permit does not convey any property rights to the permittee.

· The permittee must provide any relevant information requested.

· The permittee must allow the facility to be inspected.

· The permittee must conduct appropriate sampling procedures and retain results of all monitoring.

· The permittee must comply with the reporting requirements of section 270.30(l).

· The permittee, when required by EPA, must establish and maintain an information repository that contains all documents, reports, and data important for public understanding.

· The permittee must sign and certify applications, reports, or information submitted.

The agency can also establish conditions not specified in parts 264 or 266 through use of the omnibus authority (RCRA section 3005[c][3]).

RCRA Permit Modification

Part 270, subpart D, establishes the steps necessary to make changes to a permit. The procedures for making changes to a permit will vary depending on whether EPA or the owner/operator is initiating the change. The three basic situations for changing a permit after issuance are as follows:

· Permit modification at the request of the permittee

· Permit modification at the request of EPA

· Modification of the permit

· Revocation and reissuance of the permit

· Termination of the permit

Section 270.42 contains the regulations that apply to the modification of a permit at the request of the permittee. There are three classifications of permit modifications — Classes 1, 2, and 3 — that correspond to the degree to which the permit will be modified. Appendix I to section 270.42, Classification of Permit Modification, describes the type of permit modification necessary to change a permit provision when there is a transfer of a permit (i.e., change in ownership) or when the permittee requests a permit modification. For all modifications, the permittee submits information to EPA that describes the exact change to be made to the permit conditions, identifies whether the modification is Class 1, 2, or 3, and provides the applicable permit application information. Class 1 and 2 modifications do not substantially alter existing permit conditions or significantly affect the overall operation of a facility. 

Class 1 covers routine changes, such as changing typographical errors, upgrading plans and records maintained by the facility, or replacing equipment. 

Class 2 modifications address common operating changes needed to maintain a facility’s ability to manage a waste safely or to conform with new regulatory requirements. 

Class 3 changes cover major modifications that substantially alter the facility or its operations, such as significantly increasing the facility’s capacity to treat, store, or dispose of hazardous waste.

Prior approval of the agency is not required for most Class 1 modifications, although an asterisk in the appendix I table indicates a Class 1 change that does require prior Agency approval (see section 270.42[a]). For both Class 2 and Class 3 modifications, prior agency approval is required, and a procedure similar to the permitting process is followed.

For a modification not explicitly listed in appendix I, the permittee may submit a Class 3 modification or request a determination by EPA that the modification be reviewed and approved as a Class 1 or 2 modification (section 270.42[d]).

According to section 270.42(g), fully permitted facilities managing newly regulated hazardous wastes or hazardous wastes in newly regulated units must submit a Class 1 modification by the date on which the waste or unit becomes subject to the new requirements. The permittee must also be in compliance with the applicable standards of parts 265 and 266. If a Class 2 or 3 modification is required, the permittee must also submit a complete permit modification request within 180 days after the effective date of the rule that subjected the waste or unit to subtitle C regulation. Finally, for all land disposal units that are newly regulated, the permittee must certify that the unit is in compliance with all applicable requirements of part 265 for groundwater monitoring and financial responsibility 12 months after the effective date of the rule.

EPA-Initiated Permit Changes

There are two types of EPA-initiated changes to permits: permit modification or revocation and reissuance of a permit (section 270.41). When a permit is modified, only the conditions subject to modification are reopened. If a permit is revoked and reissued, the entire permit is reopened and can be revised, and the permit is reissued for a new term. The agency may modify a permit, or revoke and reissue a permit if the permittee agrees, for the following reasons: there have been alterations or additions to the facility; there is new information that was not available at the time of permit issuance; new statutory or regulatory requirements were promulgated; or the Agency has cause to initiate a compliance schedule under section 270.33. The Agency may also modify a land disposal facility’s permit during the permit’s five-year review. EPA may either modify a permit or revoke and reissue a permit if cause for termination of the permit exists pursuant to section 270.43, or if the permit is transferred (section 270.41[b]).

Termination of Permits
EPA can terminate a permit during its term or deny a permit renewal application if any of the following causes occur (section 270.43):

· Noncompliance by the permittee with any condition of the permit

· Failure to disclose all relevant facts or misrepresentation of any relevant facts

· Determination that a permitted activity endangers human health and the environment
EPA must follow the applicable part 124 administrative procedures or state procedures when terminating a permit.
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ih. Explain the relationship between the Resource Conservation and Recovery Act and the Federal Facilities Compliance Act (FFCA). Include in your discussion the development of Site Treatment Plans and the development of Waste Treatment Technologies.

The FFCA was effective upon enactment on October 6, 1992, with the exception that “departments, agencies, and instrumentalities of the executive branch of the Federal Government” would not be subject to the sovereign immunity waiver until 3 years after enactment for violations of RCRA section 3004(j) “involving storage of mixed waste that is not subject to an existing agreement, permit, or administrative or judicial order, so long as such waste is managed in compliance with all other applicable requirements.” Section 3004(j) forbids the storage of hazardous waste prohibited from land disposal unless the storage is for the purpose of accumulating such quantities as necessary to facilitate proper recovery, treatment, or disposal. After October 6, 1995, the waiver of sovereign immunity shall still not apply to DOE so long as the Department “is in compliance with both (i) a plan that has been submitted and approved pursuant to section 3021(b) of the Solid Waste Disposal Act and which is in effect and (ii) an order requiring compliance with such plan which has been issued pursuant to such section 3021(b) and which is in effect.” The plan required under section 3021(b) is for the development of treatment capacities and technologies to treat all of the mixed wastes at each DOE facility.

Many DOE facilities are now subject to Federal facility compliance agreements and other binding administrative clean-up orders. The FFCA will allow regulators to impose fines or penalties on Federal entities that fail to meet milestones or deadlines contained in such agreements or orders. Penalties specified in the agreements will now be enforceable and may result in substantial financial penalties to noncompliant facilities.

Section 105 of the FFCA further amends RCRA by adding the new section 3021 mentioned above. This section, “Mixed Waste Inventory Reports and Plan[s],” provides the mechanism for fulfilling the requirements cited above by imposing several new reporting requirements on DOE related to mixed waste.
The FFCA requires all DOE facilities to develop appropriate and timely STPs and waste treatment technologies for all mixed waste stored and/or being generated at the facility. An STP should specify activities to be carried out by DOE to develop mixed waste treatment technologies and capacities, and to treat mixed wastes to meet the requirements of the FFCA. Also to be included are system descriptions, milestones, and target dates. Waste treatment technologies are required to be developed to meet the milestones in the STP.
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ii. Describe the types of facilities that need Resource Conservation and Recovery Act permits; list differences between a RCRA Part A and a RCRA Part B permit application; and give examples of RCRA Part B permit application requirements that apply to all facilities and those that apply to specific types of facilities.
RCRA Permitted Facilities 

The RCRA hazardous waste permit program is described in 40 CFR 270. A RCRA hazardous waste permit is required for the TSDF of any hazardous waste described in 40 CFR 261. Other facilities included in these requirements are hazardous waste injection wells, NPDES permitted TSDFs, and barges or ocean-going vessels disposing of hazardous wastes. Owners/operators of waste management units must have permits during the active life and closure period of the facility. In addition, post-closure permits are required for owners/operators of surface impoundments, landfills, land treatment units, and waste piles receiving wastes after July 26, 1982, or that have certified closure after January 26, 1983, unless they demonstrate closure by removal.

RCRA Part A permit applications. Part A of a RCRA permit application is an abbreviated document that provides general facility information and brief descriptions of hazardous wastes being managed at the facility. A Part A permit application can be submitted as a stand-alone document if a facility has been in operation with hazardous waste management occurring at the site prior to the effective date of statutory or regulatory amendments under RCRA that render the facility subject to the requirement to have a RCRA permit. Granting of the Part A permit by either the state or the EPA gives the facility interim status until the Part B permit application can be completed. If a facility, or the portions relating to the waste management activities outlined in the Part A permit application, will be moving or has moved into shutdown mode, a Part B permit application is usually not submitted, as the facility can operate its shutdown and cleanup activities under interim status. If the facility is new or is just commencing hazardous waste management activities, the Part A permit application is submitted as the first of the overall RCRA permit application, with the Part B being the major part of the application.

Data required in the Part A RCRA permit application includes the following information:

· RCRA regulated activities

· Name, address, and geographic location of the facility

· Standard Industrial Codes (SIC) pertinent to the facility

· Owner/operator data

· Whether the facility is located on Native American lands

· Information on facility age and application status

· For existing facilities, drawings and photographs of the past, current, and proposed TSDFs

· TSDF process description and design capacity

· Specifications for and estimated quantities of regulated wastes, including a description of treatment processes

· A list of permits/construction approvals or applications under specific programs as listed in 40 CFR 270.13(k)

· A detailed topographic map of the facility and surrounding area delineating structures, wells, and TSDFs

· A brief description of the nature of the facility’s business

· A list of hazardous debris, including a description of the debris and contaminant categories to undergo TSDF

RCRA Part B permit applications. Part B of the RCRA permit application includes a much greater level of detail about the facility and waste to be handled than is included in Part A. Information requirements include specific data according to facility and containment types, and are defined in the following 40 CFR subparts:

· Containers, 40 CFR 270.15

· Tank Systems, 40 CFR 270.16

· Surface Impoundments, 40 CFR 270.17

· Waste Piles, 40 CFR 270.18

· Incinerators, 40 CFR 270.19

· Land Treatment Facilities, 40 CFR 270.20

· Landfills, 40 CFR 270.21

· Boilers and Industrial Furnaces, 40 CFR 270.22

· Miscellaneous Units, 40 CFR 270.23

· Process Vents, 40 CFR 270.24

· Equipment, 40 CFR 270.25

· Drip Pads, 40 CFR 270.26

Part B permit application requirements that apply to all facilities include the following information:

· A general facility description

· Chemical and physical analyses of wastes to be treated
· A copy of the waste analysis plan
· A description of facility physical security
· A general inspection schedule
· Waiver justifications
· A contingency plan
· A hazard prevention plan (including equipment lists)
· An ignitability/reactivity prevention plan
· Traffic information

· Detailed facility location information

· An outline of training programs

· A copy of the facility closure plan(s)

· Closure documentation (if a closure permit)

· A closure/post-closure estimate of costs

· Insurance/fiscal responsibility documentation

· A detailed topographic map including facility features

· Other information as specifically required for groundwater protection and solid waste management units

Part B permit application requirements that apply to specific types of facilities (e.g., a landfill) are provided in 40 CFR 270.21, which requires the following information:

· A list of hazardous wastes to be placed in each landfill/cell

· Detailed landfill design plans and engineering reports for liner systems (or exception conditions) and leak detection systems

· Plans for construction quality assurance, leakage/response action, control of run-on/run-off conditions, control of wind dispersal, and collection/holding facilities

· Specific inspection plans

· Detailed engineering reports and plans for the final cover

· An explanation of management plans for ignitable/reactive wastes, liquid wastes, incompatible wastes, and containerized hazardous wastes

· A waste management plan for F020–F023, F026, and F027 hazardous wastes to include 

· waste properties, volumes, and characterization 

· soils/substrate properties 
· mobilization properties of co-disposed materials

· the effectiveness of additional treatment, design, and monitoring techniques
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ij. Describe how to determine if a material is a solid waste. Given a material that is a solid waste, describe how to determine if it is a hazardous or a mixed waste.
Solid Waste

A solid waste is a solid, liquid, semi-solid, or contained gaseous material that is discarded, has served its intended purpose, and is a manufacturing or mining by-product.

There are several materials excluded from solid waste regulation:

· Domestic sewage

· CWA point source discharge

· Irrigation return flow

· AEA source, special nuclear, or by-product material

· In situ mining waste

Unless excluded, all of the materials defined as solid waste (including garbage, refuse, and sludge) are RCRA solid wastes whether discarded, used, reused, recycled, reclaimed, stored, or accumulated.

A solid waste, which is not excluded from regulation as a hazardous waste is considered a hazardous waste if it exhibits any of the following characteristics:

· Ignitability

· Corrosivity

· Reactivity

· Toxicity

Characteristics of Ignitability. A solid waste exhibits the characteristics of ignitability if a sample has any of the following properties:

· It is a liquid and has a flash point less than 60°C (140°F) as determined by one of several listed American Society for Testing and Materials standardized tests.

· It is not a liquid and is capable of causing fire through friction, absorption of moisture, or spontaneous chemical changes, and when ignited, it burns vigorously.

· It is an ignitable compressed gas as defined in 49 CFR 173.300.

· It is an oxidizer as defined in 49 CFR 173.151.

Characteristics of Corrosivity. A solid waste exhibits the characteristics of corrosivity if the waste has either of the following properties:

· It is aqueous and has a pH less than or equal to 2 or greater than or equal to 12.5.

· It is a liquid and corrodes steel at a rate greater than 6.35 mm (0.25 inch) per year per the listed tests.

Characteristics of Reactivity. A solid waste exhibits the characteristics of reactivity if the waste has any of the following properties:

· It is normally unstable and readily undergoes violent change without detonating.

· It reacts violently with water.

· It forms potentially explosive mixtures with water.

· When exposed to other conditions listed in 40 CFR 261.23, it is capable of generating toxic gases, vapors, or fumes, or of detonating or creating an explosive reaction.

Characteristics of Toxicity. A solid waste exhibits the characteristics of toxicity if, using the Toxicity Characteristic Leaching Procedure (TCLP) described in appendix II to part 261, the extract from a sample of the waste contains any of the contaminants listed in table 1 in section 261.24 at a concentration equal to or greater than the respective value given in that table.

Hazardous Waste. In order to be classified as a hazardous waste, the waste must first meet the definition of a solid waste. A hazardous waste is defined as

· solid waste not excluded from regulation under 40 CFR 261.4(b);

· solid waste listed in 40 CFR 261, subpart D (unless it has been excluded in sections 260.20 and 260.22 and listed in appendix IX);

· solid waste exhibiting a hazardous waste characteristic (sections 261.21 through 261.24).

Mixed waste is waste containing both radioactive and hazardous components as defined by the AEA and RCRA, respectively. Mixed waste contains listed or characteristic RCRA hazardous waste and regulated radioactive material. The radioactive material may be waste which contains SNM, regulated under the AEA of 1954, or may be waste or residue which contains NRC nuclear material, such as medical isotopes or commercial spent nuclear fuel (SNF). Categorically, however, SNM and SNF that are contaminated with hazardous waste are not considered mixed waste under RCRA.

Mixed waste also refers to waste that contains RCRA hazardous waste constituents, but is also managed under TSCA regulations. This type of waste is called TSCA mixed waste.

Characteristic wastes, defined in 40 CFR 261.10, and 261.20 through 261.24, are solid wastes that are determined to exhibit characteristics that cause, or significantly contribute to, an increase in mortality or an increase in serious illnesses. The characteristics can be measured by an available standardized test method or can be reasonably detected by generators of solid waste through their knowledge of the waste.
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ik. Discuss the Land Disposal Restrictions, including the different types of treatment standards, the dilution prohibition, the storage prohibition, and different types of variances and exemptions.
The LDRs were mandated in the Hazardous and Solid Waste Amendments of 1984 to RCRA. Numerous major final rules have been issued, beginning in 1986, addressing the many requirements of LDRs. For each hazardous waste, EPA must establish treatment standards that are protective of human health and the environment when the wastes are land disposed. Land disposal includes placement in a landfill, surface impoundment, waste pile, injection well, land treatment facility, salt dome or salt bed formation, underground mine or cave, or concrete vault or bunker.

The treatment standards either require the use of one or more specified treatment technologies, or they require that wastes be treated to meet certain concentration limits for hazardous constituents. Where concentration limits are used, EPA assumes that a waste is treated with the best demonstrated available technology (BDAT). Although such wastes can be treated by any technology, the concentration of hazardous constituents in any treatment residues cannot be higher than those obtained using BDAT.

For example, incineration is BDAT for many organic hazardous wastes. Incinerators typically produce two treatment residues — ash and scrubber water. EPA analyzes the concentrations of hazardous constituents in the ash and scrubber water when a particular waste is being burned, and then uses those concentrations as the BDAT treatment standards for the waste. In this case, one treatment standard for “non-wastewaters” is applied to the ash, and a different treatment standard for “wastewaters” is applied to the scrubber water. Although the use of incineration isn’t required, the treated waste and/or treatment residues cannot be land disposed unless the concentration of hazardous constituents is equal to or less than the concentration limits (treatment standards) based on the use of incineration.

Once the BDAT has been established for a particular waste, EPA establishes an effective date for the LDR standards based on the availability of the BDAT capacity. The capacity determination is made on a nationwide basis. No allowance is made for the fact that waste from a specific facility might have to be shipped all the way across the country to use the available capacity. If inadequate capacity exists to handle additional wastes subject to LDRs, EPA can delay the effective date of the treatment standards for up to two years.

The dilution prohibition is a very complex aspect of the LDRs. In summary, no dilution is allowed for listed wastes in order to meet LDRs. For characteristic wastes not going into a system regulated under the CWA, dilution is only allowed for corrosive wastes. For characteristic wastes going into a system regulated under the CWA, underlying hazardous constituents must be treated, thereby usually removing the dilution option for corrosive wastes. 

The storage prohibition refers to the requirement that it is illegal to store an LDR hazardous waste for longer than one year, unless a treatment or disposal capacity variance has been granted by EPA.

Different Types of Variances and Exemptions. Parties subject to the LDR may be able to postpone compliance or obtain exemptions from the requirements by three general mechanisms:

· “No-Migration” Exemptions. Land disposal of restricted wastes that do not meet treatment standards may be allowed by EPA if “there will be no migration of hazardous constituents from the disposal unit . . . for as long as the wastes remain hazardous.” (40 CFR 268.6[a])

· Case-by-Case Extensions of Effective Dates. EPA may grant an extension of an LDR effective date if an applicant can demonstrate all of the following:

· A good faith effort has been made to locate and contract with treatment, recovery, or disposal facilities nationwide to manage the wastes by the effective date.

· A binding contract has been entered into to construct or otherwise provide alternative capacity (i.e., recycling) or disposal capacity that meets the treatment standards.

· Treatability Variances. It may not be possible to treat some waste streams to the levels specified by the LDR treatment standards. EPA will allow a generator or owner/operator of a TSDF to submit a petition requesting a variance that will establish an alternative treatment standard, providing the petitioner can prove that the treatment standard for a given waste cannot be met.
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il. Discuss the regulatory requirements applicable to Federal facility solid waste landfills (including Resource Conservation and Recovery Act subtitle D).
RCRA Subtitle D

Regulation of nonhazardous waste is the responsibility of the states pursuant to subtitle D of RCRA. The Federal involvement is limited to establishing minimum criteria that prescribe the best practicable controls and monitoring requirements for solid waste disposal facilities.

In the 1984 HSWA, Congress directed EPA to revise the criteria for facilities receiving hazardous waste from households or from small generators to enable and allow for facility siting. Compliance with the minimum requirements determines whether a facility is classified as an “open dump” or not. Disposal of solid waste in open dumps (i.e., those facilities not meeting the criteria) is prohibited. Existing dumps were allowed to make modifications that would permit them to meet the requirements. It is the state’s responsibility to ensure that such upgrading occurs or that the open dumps are closed.

EPA was not given any enforcement authority, however, for the ban on open dumps. EPA’s enforcement authority under RCRA only covers hazardous wastes. EPA cannot take action against a person disposing of hazardous wastes in an open dump, or against the state for failing to close open dumps, other than by terminating certain grant funds available to the state under RCRA.

RCRA also envisions that the state, with the help of Federal grant funds, will develop regional solid waste management plans. The program is patterned on section 208 of the CWA and relies upon a comprehensive regional planning approach to solving solid waste problems. The state is responsible for identifying appropriate management areas, compiling inventories and closing or upgrading existing open dumps, and generally assessing the need for additional solid waste disposal capacity in the area.

Of particular significance is a requirement that states not have any bans on the importation of waste for storage, treatment, or disposal, or have requirements that are substantially dissimilar from other disposal practices that would discourage the free movement of wastes across state lines. Although enforcement of this requirement maybe difficult, in light of the limited enforcement authority available to EPA, it does evidence a congressional policy for a national approach to solid waste disposal.
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im. Discuss the Personal Protective Equipment (PPE) requirements for work activities in hazardous areas.
PPE controls the degree of worker exposure. PPE is acceptable as a hazard control measure (1) when engineering or administrative controls are not feasible or do not totally eliminate the hazard, (2) while engineering controls are being developed, or (3) during emergencies. (Note: References listed in this section provide additional and more detailed information on issues such as advantages and disadvantages of PPE, compatibility of various types of PPE with chemical hazards, respiratory protection factors, training and proper fitting, and consideration of work mission duration. Therefore, this information is not repeated here.)

The type of PPE and the material from which the PPE is made are to protect against the hazards present. Worksite managers should be aware that no single combination of protective equipment and clothing can guard against all hazards. Moreover, because every worksite is different and the degree of known or unknown hazards varies, the PPE ensemble required is likely to change as work progresses. For hazardous waste work, PPE is conveniently organized into levels of protection under a system originally developed by EPA. There are four levels: A, B, C, and D. Table 13 lists the PPE requirements by level. Although each level specifies a complete clothing ensemble, in practice the level of protection selected for a particular task is driven by the respiratory protection requirements; then clothing is matched to the dermal and safety hazards present. OSHA requires that PPE be selected based on three distinct tasks:

· Conduct a hazard characterization and exposure assessment to identify actual or potential hazards and possible exposure routes.
· Organize and analyze the data and select PPE based on the type of hazard, the level of risk, and the seriousness of potential harm from each identified hazard.
· Make certain that the PPE fits and that it protects against the hazards, and periodically reassess the hazards and PPE selection.

Manufacturer’s literature is often the best source of information for selecting PPE. However, there are some useful references for hazardous waste work:

· Guidelines for the Selection of Chemical-Protective Clothing, by J.J. Johnson and A.D. Schwope, et al., published by the American Conference of Governmental Industrial Hygienists
· Standard Operating Safety Guides, published by the U.S. EPA Office of Emergency and Remedial Response
· Occupational Safety and Health Guidance Manual for Hazardous Waste Site Activities, published by National Institute for Occupational Safety and Health (NIOSH), OSHA, the U.S. Coast Guard, and U.S. EPA

For radiological activities, the DOE Radiological Control Technical Standard (DOE-STD-1098-99) provides guidance for worksite managers in determining what combination of PPE is to be used. The process is analogous to that used for nonradiological hazards. The radiological control organization is responsible for determining the PPE to be used for work performed under an RWP on a task-by-task basis. Articles 325 and 461, as well as appendix 3C, of the technical standard present guidelines for the selection of protective clothing, doffing procedures, and use of step-off pads for contamination control, and warns against the use of PPE beyond that authorized by the radiological control organization because excessive PPE can detract from work performance and be contrary to ALARA principles and waste minimization practices. This is analogous to best practice in nonradiological health and safety hazard control, which also discourages the over-prescription of PPE that can result in problems related to heat stress and worker inefficiency.

Although chemical and radiological PPE requirements are different, they can be applied simultaneously. In some situations where both types of hazards co-exist, chemical issues require the more restrictive level of protection; in others, radiological issues are more restrictive. Successful integration of PPE requirements for mixed wastes or for other combinations of chemical and radiological contaminants requires coordination between radiological and chemical safety professionals and workers. Whatever the circumstances, successfully addressing both types of hazards is essential. As an example, where particulate airborne chemical and radiological hazards exist, the more prescriptive provisions of DOE‑STD-1098-99 are followed as the protection specified will protect against both hazards. Where chemical vapors and airborne radiological hazards co-exist, the PPE is marked to ensure proper radiological surveys and decontamination of PPE.

The site health and safety officer and the field team leader are responsible for upgrading or downgrading the level of protection based on provisions specified in the HASP.

Table 13. Levels of protection TC  "Table 13. Levels of protection" \f t \l 1 
	Level of Protection
	PPE

	A

The highest respiratory, skin, and eye protection
	Required:

•
Pressure-demand, full-facepiece self-contained breathing apparatus (SCBA) or supplied-air respirator 

•
Fully-encapsulating chemical-resistant suit

•
Inner chemical-resistant gloves

•
Chemical-resistant safety boots

•
Disposable glove and boot covers

•
Coveralls

•
Hard hat

Recommended:

•
Long cotton underwear

•
Two-way radios

•
Cooling unit

	B

The same respiratory and eye protection as Level A, but less skin protection


	Required:

•
Pressure-demand, full-facepiece SCBA or SAR

•
Chemical-resistant clothing

•
Inner and outer chemical-resistant gloves

•
Chemical-resistant safety boots

•
Disposable boot covers

•
Coveralls

•
Hard hat

Recommended:

•
Long cotton underwear

•
Two-way radios

•
Cooling unit

	C

Hazard-based skin and eye protection, but less respiratory protection than Level B


	Required:

•
Full-facepiece air-purifying respirator

•
Chemical-resistant clothing

•
Inner and outer chemical-resistant gloves

•
Chemical-resistant safety boots

•
Disposable boot covers

•
Coveralls

•
Hard hat

Recommended:

•
Long cotton underwear

•
Two-way radios

	D

No respiratory protection and minimal skin protection


	Required:

•
Coveralls

•
Abrasion-resistant gloves

•
Safety boots

•
Disposable boot covers

•
Hard hat

•
Face shield (for flying-debris hazards)

•
Escape mask


Source: DOE-EM-STD-5503-94

There are implications related to maintaining a higher level of protection than necessary, especially for respiratory protection. Additional requirements are imposed when respiratory protection is specified. The following are considerations in determining the advisability of maintaining a higher level of respiratory protection:

· Working while wearing a respirator can cause unnecessary, potentially dangerous stress to workers.
· The use of respirators limits vision and mobility, particularly when operating heavy equipment.
· Over-reliance on respirators causes a false sense of security as the protection factor for respirators varies with workplace conditions.
· The implementation of respirator programs is costly.

If worksite hazards have been minimized through engineering and administrative controls, a management decision to use respirators necessitates implementation of requirements mandated by both 29 CFR 1910.134 and DOE O 440.1A. These requirements and the nonmandatory guidance provided in the DOE Radiological Control Technical Standard are entirely complementary, with one exception: the DOE Radiological Control Technical Standard discourages the use of half-facepiece air-purifying respirators. Special requirements for respiratory protection include

· preparing a written respiratory protection program, if no written program exists, and appending the new or existing program to the HASP;

· medically evaluating, training, qualifying, and fit-testing workers for specific respirator types;

· checking 29 CFR 1910, subpart Z, Toxic and Hazardous Substances, for any special respiratory protection requirements (e.g., for asbestos, lead, or cadmium).
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in. Discuss the potential liabilities of the Department of Energy and its contractors inherent in the enforcement of environmental regulations (i.e., compliance orders, enforcement actions, fines and penalties, and provisions for civil suits).

See competency statement 37, element e for a discussion of potential liabilities.
io. Discuss the Resource Conservation and Recovery Act underground storage tank regulations (Subtitle I).
Subtitle I (implemented through 40 CFR 280) was added by HSWA. It established a program to regulate the three to five million underground storage tanks (USTs) in the United States to prevent their leaking. Under this subtitle, RCRA regulates the storage of a product (e.g., petroleum products, hazardous substances) rather than hazardous waste. Hazardous substances regulated under subtitle I include all the hazardous substances (except those regulated as a hazardous waste under subtitle C of RCRA) defined under CERCLA. Hazardous substances under CERCLA section 101(14) encompass a wide variety of pollutants regulated under other Federal statutes including the CWA, the CAA, and TSCA. Radionuclides, which are specifically excluded under RCRA’s definition of solid waste, are regulated under CERCLA because they are defined as hazardous air pollutants under the CAA. Thus, radioactive materials and waste stored in USTs are within the scope of RCRA subtitle I authority. However, within the scope of subtitle I, tanks containing radioactive materials and wastes (i.e., source, special, and by-product materials) subject to Atomic Energy Act requirements are deferred from having to comply with UST regulations (40 CFR 280.10[c][2]). On the other hand, tanks containing mixtures of radioactive materials and hazardous wastes (i.e., mixed waste) are subject to RCRA subtitle C requirements due to the presence of the RCRA hazardous waste component.

Federal agencies and departments, including DOE, that own or operate USTs are subject to and must comply with all applicable Federal, state, interstate, and local requirements, except when the President determines that exemption of specific tanks from these requirements is in the “paramount” interest of the United States (RCRA, section 9007).
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ip. Describe the relationship of the Hazardous Materials Transportation Act (49 CFR parts 170-179) to the Resource Conservation and Recovery Act transportation regulations (40 CFR part 263).

In developing the hazardous waste transportation regulations, EPA differentiated between the storage of hazardous waste (requiring the obtaining of a RCRA permit) and the holding of waste for short periods of time during the course of transportation. EPA specifically stated that transporters who hold hazardous wastes for a short period of time in the course of transportation should not be considered to be storing hazardous wastes, and should not be required to obtain a RCRA permit or interim status or comply with the standards of Parts 264 or 265.

EPA allows transporters to hold wastes at a transfer facility in the course of transportation for up to 10 days. This regulatory relief measure applies to the holding of wastes when incidental to normal transportation practices. If the waste is held for more than 10 days at a particular location, a RCRA permit is required, and the transporter must comply with the applicable storage standards and permit requirements.

Violations of the transportation regulations may be occurring in situations where state or EPA Regional enforcement authorities determine that a transporter has held waste at one location for longer than 10 days, or has held waste in a manner which is not consistent with the normal course of transportation. Two examples of activities which ordinarily would be inconsistent with the normal course of transportation are (1) waste not being transported from a site at all, but rather, possession of the waste is changing from one transporter to another while the waste remains at one site, or (2) waste is routed to the same geographic location more than once during the course of transportation.
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iq. Identify the types of data and records required to be retained as permanent records.
In accordance with notification requirements contained in 40 CFR 280.22, owners/operators of UST systems put into service after May 8, 1986, must submit a notification form to the appropriate regulatory authority within 30 days of bringing the tank into use. This form, found in appendix I of part 280, also requires tank owners/operators to certify that they meet the financial responsibility requirements under subpart H. Federal and state governments that own USTs, however, are not required to demonstrate financial responsibility. 

Owners/operators of UST systems are required to cooperate fully with inspections, monitoring, and testing conducted by the regulatory authority in accordance with the provisions of 40 CFR 280.34. Additionally, owners/operators must also submit the following information: 
· Certification of installation for new UST systems 

· Reports of all releases including suspected releases, spills and overfills, and confirmed releases 

· Corrective actions planned or taken including initial abatement measures, initial site characterization, free product removal, investigation of soil and groundwater cleanup, and a corrective action plan 

· A notification before permanent closure or change-in-service 

Owners/operators of USTs must maintain records that can be provided to authorities during an inspection to show that the facility complies with all applicable regulations, including 

· records of leak detection system performance and maintenance, such as results of the most recent tightness test, the previous year’s monitoring results, and calibration of on-site leak detection equipment; 

· records of required inspections, tests, and the operation of the tank’s corrosion protection system; 

· documentation of UST system upgrades or repairs; 

· records of compliance with release detection requirements; 

· results of the Site Assessment conducted at permanent closure for at least 3 years after closure. 

These records must be kept either at the UST site or at a readily available alternative site, and must be provided for inspection to the regulatory authority upon request. 

In the case of permanent closure, owners/operators have the option of mailing closure records to the implementing agency if they cannot be kept at the site or at an alternative site.
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40. Waste management personnel shall demonstrate working level knowledge of the management of low-level radioactive waste as described in DOE O 435.1, Radioactive Waste Management, and any accompanying office or site-specific implementation plan.

ir. Define low-level waste.

By NRC definition, low-level waste (LLW) includes items that have become contaminated with radioactive material or have become radioactive through exposure to neutron radiation. This waste typically consists of contaminated protective shoe covers and clothing, wiping rags, mops, filters, reactor water treatment residues, equipment and tools, luminous dials, medical tubes, swabs, injection needles, syringes, and laboratory animal carcasses and tissues. The radioactivity levels can range from just above the background levels found in nature to very high levels, as would be the case for parts from inside the reactor vessel in a nuclear power plant. LLW is typically stored on-site by licensees, either until it has decayed away and can be disposed of as ordinary trash, or until amounts are large enough for shipment to a low-level waste disposal site in containers approved by the Department of Transportation.

EPA defines LLW as radioactive waste that is not classified as high-level waste, transuranic waste, spent nuclear fuel, or byproduct material as defined in the Atomic Energy Act of 1954. Commercial LLW is subdivided into Class A, Class B, Class C, and Greater-Than-Class-C (GTCC) wastes based on the NRC regulations that govern their disposal. As the concentrations of radionuclides increase from Class A to GTCC, the wastes are considered more hazardous and warrant increasingly stringent disposal methods. DOE O 435.1 further specifies that test specimens of fissionable material irradiated for research and development only, and not for the production of power or plutonium, may be classified as low-level waste provided the concentration of transuranic elements is less than 100 nCi/g.
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is. State the requirements for LLW management including mixed low-level, TSCA Regulated, Accelerator-Produced, 11e.(2), and naturally occurring radioactive material waste.

Mixed Low-Level Waste

LLW determined to contain both (1) source, special nuclear, or byproduct material subject to the Atomic Energy Act of 1954, as amended, and (2) a hazardous component subject to RCRA, as amended, shall be managed in accordance with the requirements of RCRA, DOE O 435.1, and DOE M 435.1-1.

TSCA-Regulated Waste

LLW containing polychlorinated biphenyls, asbestos, or other such regulated toxic components shall be managed in accordance with requirements derived from TSCA, as amended, DOE O 435.1, Radioactive Waste Management, and DOE M 435.1-1, Radioactive Waste Management Manual.

Accelerator-Produced Waste

Radioactive waste produced as a result of operations of DOE accelerators is LLW and shall be managed in accordance with DOE O 435.1, Radioactive Waste Management, DOE M 435.1-1, Radioactive Waste Management Manual, and all applicable Federal or state requirements. 

11e. (2) and Naturally-Occurring Radioactive Material 

Small quantities of 11e.(2) byproduct material and naturally-occurring radioactive material may be managed as LLW provided they can be managed to meet the requirements for low-level waste disposal in section IV.P of DOE M 435.1-1.
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it. State the requirements for treatment, storage and disposal facility operations.

LLW storage shall be managed to identify and segregate LLW from mixed LLW. 

LLW treatment to provide more stable waste forms and to improve the long-term performance of an LLW disposal facility shall be implemented as necessary to meet the performance objectives of the disposal facility. 

The disposal facility design and operation must be consistent with the disposal facility closure plan, and must lead to disposal facility closure that provides a reasonable expectation that performance objectives will be met. LLW shall be disposed of in a manner that achieves the performance objectives stated in DOE M 435.1-1, chapter 4, consistent with the disposal facility radiological performance assessment.
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iu. Discuss the Complex-Wide Low-Level Waste Management Program.

The Deputy Assistant Secretary for Waste Management is responsible for developing, implementing, and maintaining integrated Complex-Wide Radioactive Waste Management Program Plans for high-level, transuranic, low-level, and mixed low-level waste. Each plan shall, at the DOE complex-wide level, describe the functional elements, organizations, responsibilities, and activities that comprise the system needed to store, treat, and dispose of radioactive waste in a manner that is protective of the public, workers, and the environment. In addition, the plans shall
· present a waste management strategy that integrates waste projections and life-cycle waste management planning into complex-wide facility configuration decisions

· describe the approach to research and technology development being pursued to improve safety and/or efficiency in managing radioactive waste
Chapter 4 of DOE M 435.1-1 addresses the procedures whereby DOE LLW Disposal Facilities will be operated and maintained. Section P and section Q describe the Performance Assessment and Composite Analysis documents that each DOE disposal facility will submit to the Low-Level Waste Disposal Facility Federal Review Group.

Section P provides detailed requirements for LLW disposal facilities, including the following:

· Performance objectives
· Performance assessment
· Composite analysis
· Disposal authorization
· Disposal operations
· Alternative requirements for LLW disposal facility design and operation

Section Q describes the requirements for developing LLW disposal facility closure plans and for exercising facility closure operations.
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iv. Review and evaluate the specific management controls included in the Radioactive Waste Management Basis.

LLW facilities, operations, and activities shall have a radioactive waste management basis consisting of physical and administrative controls to ensure the protection of workers, the public, and the environment. The following specific waste management controls shall be part of the radioactive waste management basis:

· For generators, the waste certification program
· For treatment facilities, the waste acceptance requirements and the waste certification program
· For storage facilities, the waste acceptance requirements and the waste certification program
· For disposal facilities, the performance assessment, composite analysis, the disposal authorization statement, the closure plan, waste acceptance requirements, and the monitoring plan
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iw. Discuss contingency actions for storage and transfer equipment.

Contingency Storage. For off-normal or emergency situations involving high activity or high hazard liquid LLW storage or treatment, spare capacity with adequate capabilities shall be maintained to receive the largest volume of liquid contained in any one storage tank or treatment facility. Tanks or other facilities that are designated LLW contingency storage shall be maintained in an operational condition when waste is present, and shall meet the requirements of DOE O 435.1, Radioactive Waste Management.

Transfer Equipment. Pipelines and auxiliary facilities necessary for the transfer of high activity or high hazard liquid LLW to contingency storage shall be maintained in an operational condition when waste is present, and shall meet the requirements of DOE 
O 435.1, Radioactive Waste Management.
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ix. Discuss waste acceptance requirements for low-level waste.

Technical and Administrative Requirements

Waste acceptance requirements for all LLW storage, treatment, or disposal facilities, operations, and activities shall, at a minimum, specify

· allowable activities and/or concentrations of specific radionuclides.

· acceptable waste form and/or container requirements that ensure the chemical and physical stability of waste under conditions that might be encountered during transportation, storage, treatment, or disposal.

· restrictions or prohibitions on waste, materials, or containers that may adversely affect waste handlers or compromise facility or waste container performance.

· the following additional waste acceptance requirements that shall be specified in LLW disposal facility waste acceptance requirements:

· LLW must contribute to and not detract from achieving long-term stability of the facility, minimizing the need for long-term active maintenance, minimizing subsidence, and minimizing contact of water with waste. Void spaces within the waste and, if containers are used, between the waste and its container, shall be reduced to the extent practical.

· Liquid LLW or LLW containing free liquid must be converted into a form that contains as little freestanding liquid as is reasonably achievable, but in no case shall the liquid exceed 1 percent of the waste volume when the LLW is in a disposal container, or 0.5 percent of the waste volume after it is processed to a stable form.

· LLW must not be readily capable of detonation or of explosive decomposition or reaction at anticipated pressures and temperatures, or of explosive reaction with water. Pyrophoric materials contained in waste shall be treated, prepared, and packaged to be nonflammable.

· LLW must not contain, or be capable of generating by radiolysis or biodegradation, quantities of toxic gases, vapors, or fumes harmful to the public or workers or disposal facility personnel, or harmful to the long-term structural stability of the disposal site.

· LLW in a gaseous form must be packaged such that the pressure does not exceed 1.5 atmospheres absolute at 20˚C.

· the basis, procedures, and levels of authority required for granting exceptions to the waste acceptance requirements, which shall be contained in each facility’s waste acceptance documentation. Each exception request shall be documented, including its disposition as approved or not approved.

Evaluation and Acceptance

The receiving facility shall evaluate waste for acceptance, including confirmation that the technical and administrative requirements have been met. A process for the disposition of nonconforming wastes shall be established.
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iy. Discuss life cycle planning and waste with no identified path to disposal as it relates to waste generation planning.

Planning, acquisition, operation, maintenance, and disposition of radioactive waste management facilities shall be in accordance with DOE O 430.1B, Real Property Asset Management, and DOE 433.1, Maintenance Management Program for DOE Nuclear Facilities, and shall include a configuration management process to ensure the integrity of physical assets and systems. Corporate physical asset databases shall be maintained as complete, current inventories of physical assets and systems to allow reliable analysis of existing and potential hazards to the public and workers.
Prior to waste generation, planning shall be performed to address the entire life cycle for all LLW streams.

LLW streams with no identified path to disposal shall be generated only in accordance with approved conditions which, at a minimum, shall address the following:

· The programmatic need to generate the waste

· Characteristics and issues preventing the disposal of the waste

· Safe storage of the waste until disposal can be achieved

· Activities and plans for achieving final disposal of the waste
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iz. Discuss the minimum relevant information for characterizing low-level waste.

LLW shall be characterized using direct or indirect methods, and the characterization shall be documented in sufficient detail to ensure safe management and compliance with the waste acceptance requirements of the facility receiving the waste. 

Characterization data shall, at a minimum, include the following information relevant to the management of the waste:

· Physical and chemical characteristics

· Volume, including the waste and any stabilization or absorbent media
· Weight of the container and contents
· Identities, activities, and concentrations of major radionuclides
· Characterization date
· Generating source
· Any other information which may be needed to prepare and maintain the disposal facility performance assessment, or to demonstrate compliance with applicable performance objectives
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ja. Discuss the waste certification program for low-level waste.

A waste certification program shall be developed, documented, and implemented to ensure that the waste acceptance requirements of facilities receiving LLW for storage, treatment, and disposal are met.
Certification Program

The waste certification program shall designate the officials who have the authority to certify and release waste for shipment, and shall specify what documentation is required for waste generation, characterization, shipment, and certification. The program shall provide requirements for auditability, retrievability, and storage of required documentation, and shall specify the records retention period.
Certification before Transfer

LLW shall be certified as meeting waste acceptance requirements before it is transferred to the facility receiving the waste.
Maintaining Certification

LLW that has been certified as meeting the waste acceptance requirements for transfer to a storage, treatment, or disposal facility shall be managed in a manner that maintains its certification status.
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jb. Discuss the packaging and transportation requirements for low-level waste.

Radioactive waste shall be packaged and transported in accordance with DOE O 460.1B, Packaging and Transportation Safety, and DOE O 460.2A, Departmental Materials Transportation and Packaging Management.
If containers are used, the following requirements apply:

· LLW shall be packaged in a manner that provides containment and protection for the duration of the anticipated storage period and until disposal is achieved or until the waste has been removed from the container.

· When waste is packaged, vents or other measures shall be provided if the potential exists for pressurizing or generating flammable or explosive concentrations of gases within the waste container.

· Containers of LLW shall be marked such that their contents can be identified.
To the extent practical, the volume of waste and number of LLW shipments shall be minimized.
References:
DOE M 435.1-1 
jc. Discuss storage prohibitions for low-level waste.

DOE shall ensure that all radioactive waste is stored in a manner that protects the public, workers, and the environment in accordance with a radioactive waste management basis, and that the integrity of waste storage is maintained for the expected time of storage and does not compromise meeting the disposal performance objectives for protection of the public and environment when the waste is disposed.

In meeting these objectives, LLW in storage shall not be readily capable of detonation, explosive decomposition, reaction at anticipated pressures and temperatures, or explosive reaction with water. Prior to storage, pyrophoric materials shall be treated, prepared, and packaged to be nonflammable.

References:
DOE M 435.1-1 
jd. Evaluate the attainment of the performance objectives for disposal of low-level waste.
LLW disposal facilities shall be sited, designed, operated, maintained, and closed so that a reasonable expectation exists that the following performance objectives will be met for waste disposed of after September 26, 1988:

· A dose to representative members of the public shall not exceed 25 mrem (0.25 mSv) in a year total effective dose equivalent from all exposure pathways, excluding the dose from radon and its progeny in air.

· A dose to representative members of the public via the air pathway shall not exceed 10 mrem (0.10 mSv) in a year total effective dose equivalent, excluding the dose from radon and its progeny.

· A release of radon shall be less than an average flux of 20 pCi/m2/s (0.74 Bq/m2/s) at the surface of the disposal facility. Alternatively, a limit of 0.5 pCi/1 (0.0185 Bq/l) of air may be applied at the boundary of the facility.

References:
DOE M 435.1-1 
je. Review and evaluate a Performance Assessment.

Note: This element is performance based. The Qualifying Official will evaluate its completion.

jf. Review and evaluate a Composite Analysis.

Note: This element is performance based. The Qualifying Official will evaluate its completion.

jg. Discuss the maintenance requirements for Performance Assessments and Composite Analyses.

The performance assessment and composite analysis shall be maintained to evaluate changes that could affect the performance, design, and operating bases for the facility. Performance assessment and composite analysis maintenance shall include the conduct of research, field studies, and monitoring needed to address uncertainties or gaps in existing data. The performance assessment shall be updated to support the final facility closure. Additional iterations of the performance assessment and composite analysis shall be conducted as necessary during the post-closure period:

· Performance assessments and composite analyses shall be reviewed and revised when changes in waste forms or containers, radionuclide inventories, facility design and operations, closure concepts, or the improved understanding of the performance of the waste disposal facility in combination with the features of the site on which it is located alter the conclusions or the conceptual model(s) of the existing performance assessment or composite analysis.

· A determination of the continued adequacy of the performance assessment and composite analysis shall be made on an annual basis, and shall consider the results of data collection and analysis from research, field studies, and monitoring.

· Annual summaries of LLW disposal operations shall be prepared with respect to the conclusions and recommendations of the performance assessment and composite analysis and a determination of the need to revise the performance assessment or composite analysis.
References:
DOE M 435.1-1 
jh. Discuss the closure plan requirements for disposal facility operations. 

A preliminary closure plan shall be developed and submitted to Headquarters for review with the performance assessment and composite analysis. The closure plan shall be updated following issuance of the disposal authorization statement to incorporate conditions specified in the disposal authorization statement. Closure plans shall

· be updated as required during the operational life of the facility;

· include a description of how the disposal facility will be closed to achieve long-term stability and minimize the need for active maintenance following closure and to ensure compliance with the requirements of DOE 5400.5, Radiation Protection of the Public and the Environment;
· include the total expected inventory of wastes to be disposed of at the facility over the operational life of the facility.
References:
DOE M 435.1-1 
ji. Discuss the monitoring requirements for low-level waste facilities.
For all LLW facilities, parameters that shall be sampled or monitored, at a minimum, include: temperature, pressure (for closed systems), radioactivity in ventilation exhaust and liquid effluent streams, and flammable or explosive mixtures of gases. Facility monitoring programs shall include verification that passive and active control systems have not failed. 
Liquid Waste Storage Facilities

For facilities storing liquid LLW, the following shall also be monitored: liquid level and/or waste volume, and significant waste chemistry parameters.
Disposal Facilities

A preliminary monitoring plan for an LLW disposal facility shall be prepared and submitted to Headquarters for review with the performance assessment and composite analysis. The monitoring plan shall be updated within one year following issuance of the disposal authorization statement to incorporate and implement conditions specified in the disposal authorization statement.

The site-specific performance assessment and composite analysis shall be used to determine the media, locations, radionuclides, and other substances to be monitored.

The environmental monitoring program shall be designed to include measuring and evaluating releases, the migration of radionuclides, disposal unit subsidence, and changes in disposal facility and disposal site parameters which may affect long-term performance. The environmental monitoring program shall be capable of detecting changing trends in performance to allow application of any necessary corrective action prior to exceeding the performance objectives in DOE M 435.1-1, chapter 4.

References:
DOE M 435.1-1 
jj. Identify the types of data and records required to be retained as permanent records.
Radioactive waste management facilities, operations, and activities shall develop and maintain a record-keeping system, as required by DOE O 200.1, Information Management Program, and DOE O 414.1C, Quality Assurance. Records shall be established and maintained for radioactive waste generated, treated, stored, transported, or disposed. To the extent possible, records prepared in response to other requirements may be used to satisfy the documentation requirements of DOE M 435.1-1. Additional records may be required to satisfy the regulations applicable to the hazardous waste components of mixed waste.
References:
DOE M 435.1-1 
41. Waste management personnel shall demonstrate a working level knowledge of the management of transuranic waste as described in DOE O 435.1, Radioactive Waste Management, and any accompanying office or site specific implementation plan.

jk. Define the term “transuranic waste” (TRU) including the requirements for classification of transuranic waste and the lower concentration limit below which transuranic waste may be considered low-level waste.

TRU waste is radioactive waste containing more than 100 nanocuries (3,700 becquerels) of alpha-emitting transuranic isotopes per gram of waste, with half-lives greater than 20 years, except for
· high-level radioactive waste; 

· waste that the Secretary of Energy has determined, with the concurrence of the Administrator of the EPA, does not need the degree of isolation required by the 40 CFR 191 disposal regulations;
· waste that the NRC has approved for disposal on a case-by-case basis, in accordance with 10 CFR 61.

References:
DOE M 435.1-1 
jl. Evaluate and determine the requirements for management of transuranic, mixed transuranic and TSCA-regulated waste.
Transuranic Waste
TRU wastes are stored and managed at several DOE sites nationwide. To dispose of these wastes at the Waste Isolation Pilot Plant (WIPP), they must be retrieved from storage, characterized, repackaged (if necessary), and transported to WIPP, where they are unloaded from shipping containers and sent underground for emplacement in the disposal rooms.
These activities are conducted under the auspices of the National TRU Program administered by the DOE Carlsbad Area Office. DOE sites sending waste to WIPP must meet the waste characterization and transportation specifications that are contained in the WIPP waste acceptance criteria. The specifications on characterization and transportation operations are designed to meet all applicable regulations that have been promulgated by the EPA (chiefly through RCRA), the NRC, and the DOT. 

TRU Waste Storage. DOE stores most TRU waste in a method that allows for easy retrieval. To protect the groundwater under storage areas, the waste is placed in containers and stacked on concrete pads. These containers are then enclosed in a protective vinyl cover, and the area is backfilled with soil, providing stable storage. The containers can be easily retrieved for future processing and disposal.

Characterization, packaging, and transportation of TRU waste are discussed in Improving Operations and Long-Term Safety of the Waste Isolation Pilot Plant: Interim Report, by the Commission on Geosciences, Environment, and Resources, available from the National Academies Press.
Mixed Transuranic Waste

DOE mixed transuranic waste (MTRU) is waste that has a hazardous component and radioactive elements heavier than uranium. The radioactivity in the MTRU must be greater than 100 nCi/g and co-mingled with RCRA hazardous constituents. The principle hazard from MTRU is alpha-particle radiation through inhalation or ingestion. MTRU is primarily generated from nuclear weapons fabrication, plutonium bearing reactor fuel fabrication, and spent fuel reprocessing. The percentage of non-DOE MTRU is negligible. Approximately 55 percent of DOE’s TRU waste is MTRU. MTRU is currently being treated and stored at six DOE sites: Hanford (3,000 m3); INEL (38,000 m3); Los Alamos National Laboratories, New Mexico (8,000 m3); Rocky Flats, Colorado (1,500 m3); Oak Ridge National Laboratories, Tennessee (1,500 m3); and SRS (5,000 m3). DOE plans to dispose of MTRU at WIPP near Carlsbad, New Mexico. 

Before DOE can dispose of waste at WIPP, it must demonstrate that WIPP complies with EPA’s radioactive waste disposal standards. DOE must submit a compliance application to EPA showing how the WIPP facility will meet these radioactive waste disposal standards. DOE has submitted a petition to EPA’s Office of Solid Waste (which administers RCRA regulations) for a no-migration variance for the WIPP MTRU. A no-migration variance is granted when the hazardous waste is found to be permanently isolated from the environment for as long as the waste remains hazardous waste. 

As mandated by the FFCA, which was signed into law on October 6, 1992, DOE has developed site treatment plans to handle its mixed wastes under the review of EPA or its authorized states. These are being implemented by orders issued by EPA or the state regulatory authority. DOE is also developing a Waste Management Programmatic Environmental Impact Statement for managing treatment, storage, and disposal of radioactive and hazardous waste. This plan will provide environmental input for DOE’s proposed action of identifying future configurations for selecting waste management facilities. It will take the cooperation of DOE, EPA, NRC, and the states to address this legacy of the cold war.

TSCA-Regulated Waste

EPA is required to maintain an inventory (known as the TSCA Inventory) of each chemical substance which is manufactured, processed, or imported in the United States. The TSCA Inventory, which currently contains over 75,000 chemicals, provides EPA an important tool for identifying, prioritizing, and evaluating toxic chemicals, and for developing a profile of the chemical industry in the United States. 

Section 4 of TSCA authorizes EPA to require manufacturers, importers, and/or chemical processors to conduct specific toxicological tests on chemicals that EPA has identified as posing possible risks for adverse health and environmental effects during the manufacture, use, or disposal of these chemicals. 

Section 5 of TSCA screens new chemicals for potential health and environmental risks before they are manufactured domestically for commercial purposes or are imported into the United States. New chemical substances are defined as those chemicals that are not listed in the TSCA Inventory. Those wishing to manufacture or import a new chemical substance must submit the following information to EPA: (1) chemical identity; (2) use; (3) production volume; (4) description of byproducts; (5) description of human exposure; (6) disposal practices; (7) pollution prevention and recycling; and (8) health and environmental review data. If EPA finds that the substance may present an unreasonable risk, EPA may limit activities, control exposure or releases or ban the substance before it enters commerce. 

Section 8 of TSCA authorizes EPA to require manufacturers, chemical processors, importers, and in some cases, distributors, to undertake record-keeping and reporting of information to EPA on chemical production and processing, allegations of significant adverse reactions to health or the environment caused by a chemical substance or mixture, health and safety studies, and information concerning substantial risk. 

Section 12 of TSCA generally exempts any chemical substance, mixture, or article manufactured, processed, or distributed solely for export from the United States from complying with the TSCA provisions. However, an exporter is required to notify EPA when he or she is exporting a substance that is subject to EPA regulatory actions under TSCA, and EPA must notify the government of the notifying country that there is data available or that a rule, order, action, or relief exists. 

Section 13 of TSCA requires an importer of a chemical substance to certify that (1) the substance and its importation are not subject to TSCA, or (2) the substance appears in the TSCA Inventory and complies with all the other applicable rules and orders issued under TSCA. 
References:
EPA, About Mixed Waste, March 7, 2006

EPA, TSCA Enforcement Programs and Priorities, March 23, 2006

jm. Review and evaluate the site Radioactive Waste Management Basis.

TRU waste facilities, operations, and activities shall have a radioactive waste management basis consisting of physical and administrative controls to ensure the protection of workers, the public, and the environment. The following specific waste management controls shall be part of the radioactive waste management basis:

· For generators, the waste certification program
· For treatment facilities, the waste acceptance requirements and the waste certification program
· For storage facilities, the waste acceptance requirements and the waste certification program
· For disposal facilities, the performance assessment, composite analysis, the disposal authorization statement, the closure plan, waste acceptance requirements, and the monitoring plan

References:
DOE M 435.1-1 
jn. Evaluate and determine the waste acceptance requirements for all transuranic waste storage, treatment, or disposal facilities.

Technical and Administrative Requirements

Waste acceptance requirements for all transuranic waste storage, treatment, or disposal facilities, operations, and activities shall, at a minimum, specify

· allowable activities and/or concentrations of specific radionuclides;

· acceptable waste form and/or container requirements that ensure the chemical and physical stability of waste under conditions that might be encountered during transportation, storage, treatment, or disposal;

· restrictions or prohibitions on waste, materials, or containers that may adversely affect waste handlers or compromise facility or waste container performance;

· the requirement to identify transuranic waste as defense or non-defense, and limitations on acceptance;
· the basis, procedures, and levels of authority required for granting exceptions to the waste acceptance requirements, which shall be contained in each facility’s waste acceptance documentation. Each exception request shall be documented, including its disposition as approved or not approved.
Evaluation and Acceptance

The receiving facility shall evaluate waste for acceptance, including confirmation that technical and administrative requirements have been met. A process for the disposition of nonconforming wastes shall be established.
References:
DOE M 435.1-1 
jo. Discuss life-cycle planning and waste with no identified path to disposal as it relates to waste generation planning.

Planning, acquisition, operation, maintenance, and disposition of radioactive waste management facilities shall be in accordance with DOE O 430.1B, Real Property Asset Management, and DOE 433.1, Maintenance Management Program for DOE Nuclear Facilities, and shall include a configuration management process to ensure the integrity of physical assets and systems. Corporate physical asset databases shall be maintained as complete, current inventories of physical assets and systems to allow reliable analysis of existing and potential hazards to the public and workers.

Prior to waste generation, planning shall be performed to address the entire life cycle for all TRU waste streams.

TRU waste streams with no identified path to disposal shall be generated only in accordance with approved conditions which, at a minimum, shall address the following:

· The programmatic need to generate the waste

· Characteristics and issues preventing the disposal of the waste

· Safe storage of the waste until disposal can be achieved

· Activities and plans for achieving final disposal of the waste

References:
DOE M 435.1-1 
jp. Evaluate and determine the minimum relevant information for characterizing transuranic waste.

TRU waste shall be characterized using direct or indirect methods, and the characterization shall be documented in sufficient detail to ensure safe management and compliance with the waste acceptance requirements of the facility receiving the waste.

Characterization data shall, at a minimum, include the following information relevant to the management of the waste:

· Physical and chemical characteristics
· Volume, including the waste and any stabilization or absorbent media
· Weight of the container and contents
· Identities, activities, and concentrations of major radionuclides
· Characterization date
· Generating source
· Packaging date
· Any other information which may be needed to prepare and maintain the disposal facility performance assessment, or to demonstrate compliance with applicable performance objectives
References:
DOE M 435.1-1 
jq. Discuss the waste certification program for transuranic waste.

A waste certification program shall be developed, documented, and implemented to ensure that the waste acceptance requirements of facilities receiving TRU waste for storage, treatment, or disposal are met.

Certification Program

The waste certification program shall designate the officials who have the authority to certify and release waste for shipment, and shall specify what documentation is required for waste generation, characterization, shipment, and certification. The program shall provide requirements for auditability, retrievability, and storage of required documentation, and shall specify the records retention period.

Certification before Transfer

TRU waste shall be certified as meeting waste acceptance requirements before it is transferred to the facility receiving the waste.

Maintaining Certification

TRU waste that has been certified as meeting the waste acceptance requirements for transfer to a storage, treatment, or disposal facility shall be managed in a manner that maintains its certification status.

References:
DOE M 435.1-1 
jr. Discuss the packaging and transportation requirements for transuranic waste.

Radioactive waste shall be packaged and transported in accordance with DOE O 460.1B, Packaging and Transportation Safety, and DOE O 460.2A, Departmental Materials Transportation and Packaging Management.

TRU waste packaging requirements, specified in DOE M 435.1-1, include the following:

· TRU waste shall be packaged in a manner that provides containment and protection for the duration of the anticipated storage period and until disposal is achieved or until the waste is removed from the container.

· Vents or other mechanisms to prevent pressurization of containers or generation of flammable or explosive concentrations of gases shall be installed on containers of newly-generated waste at the time the waste is packaged. Containers of currently stored waste shall meet this requirement as soon as practical unless analyses demonstrate that the waste can otherwise be managed safely.

· When TRU waste is packaged, defense waste shall be packaged separately from non-defense waste, if feasible.

· Containers of TRU waste shall be marked such that their contents can be identified.

To the extent practical, the volume of waste and number of TRU waste shipments shall be minimized.
References:
DOE M 435.1-1 
js. Evaluate and determine the storage prohibitions for transuranic waste.

DOE shall ensure that all radioactive waste is stored in a manner that protects the public, workers, and the environment in accordance with a radioactive waste management basis, and that the integrity of waste storage is maintained for the expected time of storage and does not compromise meeting the disposal performance objectives for protection of the public and environment when the waste is disposed.

In meeting these objectives, TRU waste in storage shall not be readily capable of detonation, explosive decomposition, reaction at anticipated pressures and temperatures, or explosive reaction with water. Prior to storage, pyrophoric materials shall be treated, prepared, and packaged to be nonflammable.

References:
DOE M 435.1-1 
jt. Evaluate and determine the monitoring requirements for transuranic waste facilities.
For all TRU waste facilities, parameters that shall be sampled or monitored, at a minimum, include: temperature, pressure (for closed systems), radioactivity in ventilation exhaust and liquid effluent streams, and flammable or explosive mixtures of gases. Facility monitoring programs shall include verification that passive and active control systems have not failed. 
All TRU wastes in storage shall be monitored, as prescribed by the appropriate facility safety analysis, to ensure the wastes are maintained in safe condition.
Liquid Waste Storage Facilities

For facilities storing liquid TRU waste, the following shall also be monitored: liquid level and/or waste volume, and significant waste chemistry parameters.
References:
DOE M 435.1-1 
ju. Identify the types of data and records required to be retained as permanent records.
Radioactive waste management facilities, operations, and activities shall develop and maintain a record-keeping system, as required by DOE O 200.1, Information Management Program, and DOE O 414.1C, Quality Assurance. Records shall be established and maintained for radioactive waste generated, treated, stored, transported, or disposed. To the extent possible, records prepared in response to other requirements may be used to satisfy the documentation requirements of DOE M 435.1-1. Additional records may be required to satisfy the regulations applicable to the hazardous waste components of mixed waste.

References:
DOE M 435.1-1
42. Waste management personnel shall demonstrate a working level knowledge of the management of high-level waste and/or other materials which, because of their highly radioactive nature, require similar handling as described in DOE O 435.1, Radioactive Waste Management, and any accompanying office or site specific implementation plan.

jv. Define the term “high-level waste,” and list potential sources of high-level waste from operations within the complex.

High-level waste (HLW) is the highly radioactive waste material resulting from the reprocessing of spent nuclear fuel, including liquid waste produced directly in reprocessing and any solid material derived from such liquid waste that contains fission products in sufficient concentrations, and other highly radioactive material that is determined, consistent with existing law, to require permanent isolation.

Nearly all (over 97 percent by volume) of the HLW in the United States was generated by chemical processing of irradiated targets or fuel from production reactors at two sites (the Hanford Site and the Savannah River Site [SRS]) as part of the nuclear weapons material production programs. Relatively small amounts (by volume) were produced in reprocessing of spent nuclear fuel (SNF) from naval reactors at INEL, and in reprocessing of commercial SNF at the Western New York Nuclear Service Center (now called the West Valley Demonstration Project). Much smaller quantities are still being generated in processing of “at risk” SNF at the SRS and at Argonne National Laboratory-West. 
The plants that generated the majority of the HLW used the PUREX process to extract plutonium and uranium from the SNF.http://fermat.nap.edu/books/0309087244/html/75.html - p200071078960075003#p200071078960075003 In these processes, the fuel is typically chopped up, the fuel cladding is dissolved in one solution, and the fuel is dissolved in another solution, which is then fed into a series of solvent-extraction stages to separate plutonium and uranium from fission products and other fuel material. Various chemicals are added at different steps to facilitate extraction or precipitation of particular species. The HLW effluent from this process, an acidic liquid containing organic chemicals, fission products, and some actinides (such as neptunium and residual uranium and plutonium) is then sent to storage, sometimes with additional chemical processing.
References:
Committee on End Points for Spent Nuclear Fuel and High-Level Radioactive Waste in Russia and the United States, End Points for Spent Nuclear Fuel and High-Level Waste in Russia and the United States
jw. Define “waste incidental to reprocessing” and explain how it is managed.

Waste resulting from reprocessing spent SNF that is determined to be incidental to reprocessing is not HLW, and shall be managed under DOE’s regulatory authority in accordance with the requirements for TRU waste or LLW, as appropriate. When determining whether SNF reprocessing plant wastes shall be managed as another waste type or as HLW, either the citation process or the evaluation process, described below, shall be used. 

Citation

Waste incidental to reprocessing by citation includes SNF reprocessing plant wastes that meet the description included in the Notice of Proposed Rulemaking (34 FR 8712) for proposed appendix D, 10 CFR 50, paragraphs 6 and 7. These radioactive wastes are the result of reprocessing plant operations, such as, but not limited to, contaminated job wastes including laboratory items such as clothing, tools, and equipment.

Evaluation

Determinations that any waste is incidental to reprocessing by the evaluation process shall be developed under good record-keeping practices, with an adequate quality assurance process, and shall be documented to support the determinations. Such wastes may include, but are not limited to, spent nuclear fuel reprocessing plant wastes that

· will be managed as LLW and

· have been processed, or will be processed, to remove key radionuclides to the maximum extent that is technically and economically practical;
· will be managed to meet safety requirements comparable to the performance objectives set out in 10 CFR 61, subpart C, Performance Objectives;
· are to be managed, pursuant to DOE’s authority under the Atomic Energy Act of 1954, as amended, and in accordance with the provisions of chapter IV of DOE M 435.1-1, provided the waste will be incorporated in a solid physical form at a concentration that does not exceed the applicable concentration limits for Class C LLW as set out in 10 CFR 61.55, Waste Classification, or will meet alternative requirements for waste classification and characterization as DOE may authorize.

· will be managed as TRU waste and
· have been processed, or will be processed, to remove key radionuclides to the maximum extent that is technically and economically practical;
· will be incorporated in a solid physical form and meet alternative requirements for waste classification and characteristics, as DOE may authorize;
· are managed pursuant to DOE’s authority under the Atomic Energy Act of 1954, as amended, in accordance with the provisions of chapter III of DOE M 435.1-1, as appropriate.

jx. Evaluate and determine the requirements for treatment, storage, and disposal facility operations.

Waste management activities at DOE facilities are subject to a number of laws and regulations that apply to the treatment, storage, and disposal of wastes, and the determination of cleanup standards and schedules. 

Federal and state requirements for the management of HLW and the disposition of associated facilities include those established under

· the Atomic Energy Act

· the Nuclear Waste Policy Act

· EPA Environmental Radiation Protection Standards

· RCRA

· CERCLA

· individual state Settlement Agreements/Consent Orders

· Notice of Noncompliance Consent Orders
· STPs (under the Federal Facility Compliance Act)

HLW is considered to be a mixed waste (i.e., waste containing both radioactivity and hazardous substances) unless demonstrated to the contrary. The hazardous substances of HLW are defined by RCRA. Liquid HLW is characteristic mixed waste (i.e., as stored, it shows the characteristic of corrosivity because of its acidity or alkalinity). Some HLW may also be listed mixed waste (i.e., it contains substances on any one of several lists regulated under RCRA). Mixed wastes must be managed according to RCRA and AEA requirements. 

The FFCA of 1992 amends the Solid Waste Disposal Act to require (among other things) that DOE prepare an STP for each site which generates, stores, or treats mixed waste. In effect, these STPs constitute a legally enforceable agreement between DOE and the host state that DOE must comply with certain requirements for mixed waste management. STPs must be approved by the host state for the site. 

References:
DOE, Office of Environmental Management, High-Level Waste, section 2, Integrated Data Base Report for CY 1995
jy. Evaluate and determine the requirements for management of high-level waste including mixed high-level and TSCA-regulated waste.

Mixed High-Level Waste

Unless demonstrated otherwise, all HLW shall be considered mixed waste and is subject to the requirements of the Atomic Energy Act of 1954, as amended, RCRA, as amended, DOE O 435.1, Radioactive Waste Management, and DOE M 435.1-1.

Considering high-level waste to be a mixed waste is consistent with DOE past practice. The previous Radioactive Waste Management Order, DOE Order 5820.2A, specified that high-level waste was to be considered mixed waste unless demonstrated to the contrary.

The processes that produce high-level waste from spent fuel usually involve the use of hazardous chemicals, so it is reasonable to assume that high-level waste is a mixed waste unless it is demonstrated to be otherwise. The reprocessing of spent nuclear fuel usually includes dissolution in acid followed by solvent extraction, which is then often neutralized by the addition of sodium hydroxide. The solvent is usually stripped from the component being extracted from the spent fuel. The solvent is recycled rather than disposed of as high-level waste. Furthermore, the fuel matrix and cladding are typically a source of hazardous metals. Thus, high-level waste typically exhibits the characteristics of corrosivity and toxicity (because of the presence of one or more toxic metals).

Wastes exhibiting hazardous characteristics must be treated for these characteristics prior to disposal. High-level wastes generated from the reprocessing of spent nuclear fuel exhibiting the characteristics of corrosivity and toxicity for metals may be treated through vitrification in accordance with the LDR treatment standards specified in 40 CFR 268.40. The EPA has determined that vitrification is the best demonstrated available technology (BDAT) for treating high-level wastes that exhibit these characteristics. However, if additional characteristic waste codes become applicable to the high-level waste, the treated high-level waste may need to meet the Universal Treatment Standards for any underlying hazardous constituents. A treatability variance and/or determination of equivalent treatment may be necessary to fully comply with the LDR standards if a DOE site elects to use a technology other than vitrification, the BDAT, or if it is impractical to comply with all the standards applicable to individual waste codes.

High-level waste treated by vitrification but containing listed hazardous wastes (either from the reprocessing activities or from subsequent commingling of listed hazardous waste in high-level waste storage tanks) will remain subject to RCRA, unless a delisting request is also approved by the EPA. The Office of Environmental Management, Waste Acceptance Product Specifications for Vitrified High-Level Waste Forms, requires that the producer of the high-level waste perform the appropriate tests and procedures to determine whether the waste is a hazardous waste. That specification also requires that high-level waste producers petition the EPA to delist the waste if any RCRA listed components are found in immobilized high-level waste. Currently, high-level waste at some sites has been determined to contain listed wastes and high-level waste at other sites has been determined not to contain listed wastes.

In summary, the operations performed in reprocessing spent nuclear fuel often produce high-level waste that exhibits hazardous characteristics. DOE practice is to assume that high-level waste is a mixed waste unless demonstrated otherwise. This approach provides a conservative basis for developing effective plans for high-level waste management, including the capabilities for dealing with hazardous components and characteristics.

TSCA-Regulated Waste

HLW containing polychlorinated biphenyls, asbestos, or other such regulated toxic components shall be managed in accordance with requirements derived from the TSCA, as amended, DOE O 435.1, Radioactive Waste Management, and DOE M 435.1-1. 

High-level wastes contaminated with PCBs do not meet the definition of mixed waste. However, the situation is similar to RCRA in that there are external regulations promulgated under the authority of TSCA that need to be complied with in addition to the requirements of DOE O 435.1 and the Manual. Waste managers responsible for managing PCB-containing products should consult the EPA requirements at 40 CFR 761. The regulations impose requirements for the destruction, storage awaiting destruction, and disposal of PCBs. Like mixed wastes, there are currently no provisions to accommodate PCBs (exceeding 50 ppm) at a geologic repository. Review of the EPA handbook, Vitrification Technologies for Treatment of Hazardous and Radioactive Waste (EPA/625/R-92-002), finds that the combination of the vitrification process and off-gas removal are capable of eliminating 99.99 percent, or better, of the organic constituents, including TSCA-regulated organics, in a waste stream. Therefore, vitrification, the BDAT for high-level waste exhibiting RCRA characteristics of corrosivity and toxicity for metals, is expected to meet the treatment requirements for PCBs and other TSCA-regulated toxic components for those high-level waste streams that are determined to contain these components. At the time of the preparation of DOE G 435.1-1, no DOE high-level waste site had declared the presence of TSCA-regulated toxic components in their high-level streams. Planning for management of high-level wastes that include a component which is regulated under TSCA should be addressed in the Complex-Wide High-Level Waste Management Program and the appropriate Site-Wide Waste Management Programs (DOE M 435.1, sections I.2.B.[1] and I.2.F.[1]).

The DOE M 435.1-1 requirements imposed on the radioactive component of RCRA or TSCA waste should not create a duplication of management activities that can be satisfied by compliance with a RCRA or TSCA requirement. Also, documentation required by RCRA or TSCA regulations that provides the same or similar information as required by DOE M 435.1-1 should be used to satisfy the DOE M 435.1-1 requirement.

References:
DOE G 435.1-1 
jz. Review and evaluate the site Radioactive Waste Management Basis.

HLW waste facilities, operations, and activities shall have a radioactive waste management basis consisting of physical and administrative controls to ensure the protection of workers, the public, and the environment. The following specific waste management controls shall be part of the radioactive waste management basis:

· For generators, the waste certification program
· For treatment facilities, the waste acceptance requirements and the waste certification program
· For storage facilities, the waste acceptance requirements and the waste certification program

· For disposal facilities, the performance assessment, composite analysis, the disposal authorization statement, the closure plan, waste acceptance requirements, and the monitoring plan

References:
DOE M 435.1-1  
ka. Evaluate and determine the contingency actions for storage and transfer equipment. 
Contingency Storage

For off-normal or emergency situations involving HLW storage or treatment, spare capacity with adequate capabilities shall be maintained to receive the largest volume of waste contained in any one storage vessel, pretreatment facility, or treatment facility. Tanks or other facilities that are designated for HLW contingency storage shall be maintained in an operational condition when waste is present and shall meet all the requirements of DOE O 435.1 and DOE M 435.1-1.

Transfer Equipment. Pipelines and auxiliary facilities necessary for the transfer of waste to contingency storage shall be maintained in an operational condition when waste is present and shall meet the requirements of DOE O 435.1, and DOE M 435.1-1.

kb. Identify when operations must be curtailed.

DOE facility management is responsible for ensuring a process exists for proposing, reviewing, approving, and implementing corrective actions when necessary to ensure that the requirements of DOE O 435.1 and DOE M 435.1-1 are met, and to address conditions that are not protective of the public, workers, or the environment. The process shall allow workers, through the appropriate level of management, to stop or curtail work when they discover conditions that pose an imminent danger or other serious hazard to workers or the public or that are not protective of the environment.

Operations shall be curtailed or facilities shut down for failure to establish, maintain, or operate consistent with an approved radioactive waste management basis. 

References:
DOE M 435.1-1 
kc. Evaluate and determine the minimum waste acceptance requirements for all high-level waste storage, pretreatment, or treatment facilities, operations, and activities.
Technical and Administrative Requirements

Waste acceptance requirements for all HLW storage, pretreatment, or treatment facilities, operations, and activities shall, at a minimum, specify

· allowable activities and/or concentrations of specific radionuclides;

· an acceptable waste form that ensures the chemical and physical stability of the waste under conditions that might be encountered during transfer, storage, pretreatment, or treatment;

· the basis, procedures, and levels of authority required for granting exceptions to the waste acceptance requirements, which shall be contained in each facility’s waste acceptance documentation (each exception request shall be documented, including its disposition as approved or not approved);
· design and implementation requirements for pretreatment, treatment, storage, packaging, and other operations that will ultimately comply with DOE/EM-0093, Waste Acceptance Product Specifications for Vitrified High-Level Waste Forms, or DOE/RW-0351P, Waste Acceptance System Requirements Document, for non-vitrified, immobilized high-level waste.
Evaluation and Acceptance

The receiving facility shall evaluate waste for acceptance, including confirmation that the technical and administrative requirements have been met. A process for the disposition of nonconforming wastes shall be established.
References:
DOE M 435.1-1  
kd. Discuss in the waste generation planning, life-cycle planning and waste with no identified path to disposal.

Planning, acquisition, operation, maintenance, and disposition of radioactive waste management facilities shall be in accordance with DOE O 430.1B, Real Property Asset Management, and DOE 433.1, Maintenance Management Program for DOE Nuclear Facilities, and shall include a configuration management process to ensure the integrity of physical assets and systems. Corporate physical asset databases shall be maintained as complete, current inventories of physical assets and systems to allow reliable analysis of existing and potential hazards to the public and workers.
Prior to waste generation, planning shall be performed to address the entire life cycle for all HLW streams.

HLW streams with no identified path to disposal shall be generated only in accordance with approved conditions which, at a minimum, shall address the following:

· The programmatic need to generate the waste

· Characteristics and issues preventing the disposal of the waste

· Safe storage of the waste until disposal can be achieved

· Activities and plans for achieving final disposal of the waste (compliance with DOE/EM-0093, Waste Acceptance Product Specifications for Vitrified High-Level Waste Forms)

References:
DOE M 435.1-1 
ke. Discuss the waste certification program.

A waste certification program shall be developed, documented, and implemented to ensure that the waste acceptance requirements of facilities receiving high-level waste for storage, pretreatment, treatment, and disposal are met.

Certification Program

The waste certification program shall designate the officials who have the authority to certify and release waste for shipment, and shall specify what documentation is required for waste generation, characterization, shipment, and certification. The program shall provide requirements for auditability, retrievability, and storage of required documentation, and shall specify the records retention period.

Certification before Transfer

HLW shall be certified as meeting the waste acceptance requirements before it is transferred to the facility receiving the waste.

Maintaining Certification

HLW that has been certified as meeting the waste acceptance requirements for transfer to a storage, pretreatment, treatment, or disposal facility shall be managed in a manner that maintains its certification status.
References:
DOE M 435.1-1 
kf. Review and evaluate the structural integrity program for tanks.

A structural integrity program shall be developed for each HLW storage tank site to verify the structural integrity and service life of each tank to meet operational requirements for storage capacity. The program shall be capable of

· verifying the current leak-tightness and structural strength of each tank in service;

· identifying corrosion, fatigue, and other critical degradation modes;

· adjusting the chemistry of tank waste, calibrating cathodic protection systems, wherever employed, and implementing other necessary corrosion protection measures;

· providing credible projections as to when structural integrity of each tank can no longer be assured;

· identifying the additional controls necessary to maintain an acceptable operating envelope.

References:
DOE M 435.1-1

kg. Evaluate and determine the areas to be monitored for high-level waste pretreatment, treatment, storage, and transportation facilities.

HLW pretreatment, treatment, storage, and transportation facilities shall be monitored for chemical, physical, radiological, structural, and other changes that could indicate failure of system confinement, integrity, or safety, and which could lead to abnormal events or accidents. Parameters that shall be sampled or monitored, at a minimum, include: temperature, pressure (for closed systems), radioactivity in ventilation exhaust and liquid effluent streams, flammable or explosive mixtures of gases, level and/or waste volume, and significant waste chemistry parameters for non-immobilized HLW. Facility monitoring programs shall also include physical inspections to verify that control systems have not failed.
References:
DOE M 435.1-1 
kh. Identify the types of data and records required to be retained as permanent records.
Radioactive waste management facilities, operations, and activities shall develop and maintain a record-keeping system, as required by DOE O 200.1, Information Management Program, and DOE O 414.1C, Quality Assurance. Records shall be established and maintained for radioactive waste generated, treated, stored, transported, or disposed. To the extent possible, records prepared in response to other requirements may be used to satisfy the documentation requirements of DOE M 435.1-1. Additional records may be required to satisfy the regulations applicable to the hazardous waste components of mixed waste.

References:
DOE M 435.1-1 
43. Waste management personnel shall demonstrate a working level knowledge of the packaging and transportation of waste as described in DOE O 460.1A, Packaging and Transportation Safety, and DOE O 460.2, Departmental Materials Transportation and Package Management.

ki. Discuss the requirements of the Hazardous Materials Transportation Act as they relate to the packaging and transportation of waste.

The Hazardous Materials Transportation Act directs the Secretary of Transportation to establish regulations for the safe and secure transportation of hazardous materials in commerce, as the Secretary considers appropriate. The Secretary is authorized to apply these regulations to persons who transport hazardous materials in commerce. In addition, the law authorizes the Secretary to apply these regulations to persons who cause hazardous materials to be transported in commerce. The law also authorizes the Secretary to apply these regulations to persons who manufacture or maintain a packaging or a component of a packaging that is represented, marked, certified, or sold as qualified for use in the transportation of a hazardous material in commerce. Federal hazardous material transportation law also applies to anyone who indicates by marking or other means that a hazardous material being transported in commerce is present in a package or transport conveyance when it is not, and to anyone who tampers with a package or transport conveyance used to transport hazardous materials in commerce or a required marking, label, placard, or shipping description. 

Regulations prescribed in accordance with Federal hazardous materials transportation law shall govern safety aspects, including security, of the transportation of hazardous materials that the Secretary considers appropriate. In 49 CFR 1.53, the Secretary delegated authority to issue regulations for the safe and secure transportation of hazardous materials in commerce to the Pipeline and Hazardous Materials Safety Administrator. The Administrator issues the Hazardous Materials Regulations (HMR; 49 CFR 171–180) under that delegated authority. This section addresses the applicability of the HMR to packagings represented as qualified for use in the transportation of hazardous materials in commerce and to pre-transportation and transportation functions.

Packagings

Requirements in the HMR apply to each person who manufactures, fabricates, marks, maintains, reconditions, repairs, or tests a packaging or a component of a packaging that is represented, marked, certified, or sold as qualified for use in the transportation of a hazardous material in commerce, including each person under contract with any department, agency, or instrumentality of the executive, legislative, or judicial branch of the Federal Government who manufactures, fabricates, marks, maintains, reconditions, repairs, or tests a packaging or a component of a packaging that is represented, marked, certified, or sold as qualified for use in the transportation of a hazardous material in commerce.

Pre-Transportation Functions. Requirements in the HMR apply to each person who offers a hazardous material for transportation in commerce, causes a hazardous material to be transported in commerce, or transports a hazardous material in commerce and who performs or is responsible for performing a pre-transportation function, including each person performing pre-transportation functions under contract with any department, agency, or instrumentality of the executive, legislative, or judicial branch of the Federal Government. Pre-transportation functions include, but are not limited to, the following:

· Determining the hazard class of a hazardous material

· Selecting a hazardous materials packaging

· Filling a hazardous materials packaging, including a bulk packaging

· Securing a closure on a filled or partially filled hazardous materials package or container or on a package or container containing a residue of a hazardous material

· Marking a package to indicate that it contains a hazardous material

· Labeling a package to indicate that it contains a hazardous material

· Preparing a shipping paper

· Providing and maintaining emergency response information

· Reviewing a shipping paper to verify compliance with the HMR or international equivalents

· For each person importing a hazardous material into the United States, providing the shipper with timely and complete information as to the HMR requirements that will apply to the transportation of the material within the United States

· Certifying that a hazardous material is in proper condition for transportation in conformance with the requirements of the HMR

· Loading, blocking, and bracing a hazardous materials package in a freight container or transport vehicle

· Segregating a hazardous materials package in a freight container or transport vehicle from incompatible cargo

· Selecting, providing, or affixing placards for a freight container or transport vehicle to indicate that it contains a hazardous material
Transportation Functions. Requirements in the HMR apply to transportation of a hazardous material in commerce and to each person who transports a hazardous material in commerce, including each person under contract with any department, agency, or instrumentality of the executive, legislative, or judicial branch of the Federal Government who transports a hazardous material in commerce. Transportation of a hazardous material in commerce begins when a carrier takes physical possession of the hazardous material for the purpose of transporting it and continues until the package containing the hazardous material is delivered to the destination indicated on a shipping document, package marking, or other medium, or, in the case of a rail car, until the car is delivered to a private track or siding. For a private motor carrier, transportation of a hazardous material in commerce begins when a motor vehicle driver takes possession of a hazardous material for the purpose of transporting it and continues until the driver relinquishes possession of the package containing the hazardous material at its destination and is no longer responsible for performing functions subject to the HMR with respect to that particular package. 

Transportation of a hazardous material in commerce includes the following:

· Movement.

· Movement of a hazardous material by rail car, aircraft, motor vehicle, or vessel (except as delegated by Department of Homeland Security Delegation No. 0170 at 2[103])

· Loading Incidental to Movement of a Hazardous Material. 

· Loading of packaged or containerized hazardous material onto a transport vehicle, aircraft, or vessel for the purpose of transporting it, including blocking and bracing a hazardous materials package in a freight container or transport vehicle, and segregating a hazardous materials package in a freight container or transport vehicle from incompatible cargo, when performed by carrier personnel or in the presence of carrier personnel 

· For a bulk packaging, filling the packaging with a hazardous material for the purpose of transporting it when performed by carrier personnel or in the presence of carrier personnel (except as delegated by Department of Homeland Security Delegation No. 0170 at 2[103])

· Transloading

· Unloading Incidental to Movement of a Hazardous Material. 

· Removing a package or containerized hazardous material from a transport vehicle, aircraft, or vessel; or for a bulk packaging, emptying a hazardous material from the bulk packaging after the hazardous material has been delivered to the consignee when performed by carrier personnel or in the presence of carrier personnel or, in the case of a private motor carrier, while the driver of the motor vehicle from which the hazardous material is being unloaded immediately after movement is completed is present during the unloading operation (Emptying a hazardous material from a bulk packaging while the packaging is on board a vessel is subject to separate regulations as delegated by Department of Homeland Security Delegation No. 0170 at 2[103].) 

· Transloading

· Storage Incidental to Movement of a Hazardous Material. 

· Storage of a transport vehicle, freight container, or package containing a hazardous material by any person between the time that a carrier takes physical possession of the hazardous material for the purpose of transporting it until the package containing the hazardous material has been delivered to the destination indicated on a shipping document, package marking, or other medium, or, in the case of a private motor carrier, between the time that a motor vehicle driver takes physical possession of the hazardous material for the purpose of transporting it until the driver relinquishes possession of the package at its destination and is no longer responsible for performing functions subject to the HMR with respect to that particular package 

References:
49 CFR 171.1 
kj. Describe the requirements for selecting shipping containers.
Packaging selection depends on the DOT material classification and the chemical and physical characteristics of the material. The shipper is responsible for identifying the proper packaging and taking steps to ensure that the packagings are available when needed for shipment. For Type B packagings, the appropriate certificate of compliance must be checked to ensure that it is current and that the proposed contents have been approved. Packaging selection is performed by the shipper’s or contractor’s technical staff who have been properly trained on DOT and/or international packaging regulations.

References:  DOE M 460.2-1 
kk. Discuss the labeling, placarding, and shipping requirements specified in the requirements of 49 CFR (Placarding, Labeling, and Shipping).

Labeling

General labeling requirements for hazardous materials shipments are provided in 49 CFR 172.400. Except as specified in section 172.400a, each person who offers for transportation or transports a hazardous material in any of the following packages or containment devices shall label the package or containment device with labels specified for the material in the table provided in section 172.101 or as provided below:

· A non-bulk package

· A bulk packaging, other than a cargo tank, portable tank, or tank car, with a volumetric capacity of less than 18 m3 (640 cubic feet), unless placarded in accordance with subpart F of this part

· A portable tank of less than 3,785 L (1,000 gallons) capacity, unless placarded in accordance with subpart F of 40 CFR 172

· A DOT Specification 106 or 110 multi-unit tank car tank, unless placarded in accordance with subpart F of 49 CFR 172

· An overpack, freight container, or unit load device of less than 18 m3 (640 cubic feet) which contains a package for which labels are required, unless placarded or marked in accordance with section 172.512

Labeling is required for a hazardous material which meets one or more hazard class definitions, in accordance with column 6 of the section 172.101 table and the section 172.400 table.

According to 49 CFR 172.403, the proper label to affix to a package of Class 7 (radioactive) material is based on the radiation level at the surface of the package and the transport index. The proper category of label must be determined in accordance with paragraph (c) of this section. The label to be applied must be the highest category required for any of the two determining conditions for the package. RADIOACTIVE WHITE–I is the lowest category and RADIOACTIVE YELLOW–III is the highest. For example, a package with a transport index of 0.8 and a maximum surface radiation level of 0.6 millisievert (60 millirems) per hour must bear a RADIOACTIVE YELLOW–III label.

Placarding

Before off-site transport, each bulk package, freight container, transport vehicle, or rail car used to transport hazardous waste containers must be placarded in accordance with the applicable DOT Hazardous Material Regulations (HMR) requirements (40 CFR 262.33). The placarding requirements are set forth in subpart F of 49 CFR 172. There are two placarding tables in 49 CFR 172.504(e). When determining which placards must be used and what options are available, both placarding tables must be considered. It is important to keep the two placarding tables separate when determining placarding requirements. Placards are placed to alert the public of the potential emergency responders in the event of an incident or accidental release. Placards must be displayed on each end and each side of a bulk packaging, freight container, unit load device, transport vehicle, and rail car containing any quantity of a hazardous waste unless the HMR says otherwise (exceptions are specified in 49 CFR 172.504). Placards may be made of any plastic, metal, or other material capable of withstanding, without deterioration or a substantial reduction in effectiveness, a 30-day exposure to open weather conditions (49 CFR 172.519[a]). In addition, 49 CFR 172.516(c) requires that placards
· be securely attached or affixed;
· be located clear of appurtenances and devices;
· be located away from any marking that could substantially reduce its effectiveness;
· be maintained in a condition so that format, legibility, color, and visibility will not be substantially reduced due to damage, deterioration, or obscuration by dirt or other matter;

· be affixed to a background of contrasting color, or have a dotted- or solid-line outer border which contrasts with the background color;
· have the words or identification number (when authorized) displayed horizontally, reading from left to right.
In addition to complying with 49 CFR 172.519, the background color on the RADIOACTIVE placard must be white in the lower portion with a yellow triangle in the upper portion. The base of the yellow triangle must be 29 mm ± 5 mm (1.1 inches ±0.2 inches) above the placard horizontal center line. The symbol, text, class number, and inner border must be black.
References:
EH-231-031/0793 


49 CFR 172 
44. Waste management personnel shall demonstrate the ability to appraise the contractor’s program(s) and/or permits to assess compliance with the requirements for Waste Management.

kl. Assess the contractor’s plans and procedures for low-level, transuranic, mixed, and high level waste to ensure compliance with the DOE O 435.1.

km. Given a proposed permit application for mixed waste, evaluate it for compliance with the Resource Conservation and Recovery Act requirements.

kn. Assess the contractor’s plans and procedures for waste generation to ensure compliance with DOE O 435.1.

Note: Elements a through c are performance based. The Qualifying Official will evaluate their completion.
45. Waste management personnel shall demonstrate a familiarity level knowledge of 29 CFR 1910.119, Process Safety Management of Highly Hazardous Chemicals.

ko. State the purpose and applicability of 29 CFR 1910.119. 

The OSHA Rule for Process Safety Management of Highly Hazardous Chemicals (29 CFR 1910.119), hereafter referred to as the PSM Rule, is intended to prevent or minimize the consequences of a catastrophic release of toxic, reactive, flammable, or explosive highly hazardous chemicals (HHCs) from a process. A process is any activity or combination of activities, including any use, storage, manufacturing, handling, or on-site movement of HHCs. A process includes any group of vessels that are interconnected, and separate vessels that are located such that an HHC could be involved in a potential release. The PSM Rule intends to accomplish its goal by requiring a comprehensive management program integrating technologies, procedures, and management practices.

Applicability
The standard applies to a process which contains a threshold quantity or greater amount of a toxic or reactive HHC as specified in appendix A to the PSM Rule. Also, it applies to 10,000 pounds or greater amounts of flammable liquids and gases, and to the process activity of manufacturing explosives and pyrotechnics. 

Exceptions
The standard does not apply to retail facilities, normally unoccupied remote facilities, and oil or gas well drilling or servicing activities. Hydrocarbon fuels used solely for workplace consumption as a fuel are not covered if such fuels are not part of a process containing another HHC covered by the standard. Atmospheric tank storage and associated transfer of flammable liquids which are kept below their normal boiling point without benefit of chilling or refrigeration are not covered by the PSM standard unless the atmospheric tank is connected to a process or is sited in close proximity to a covered process such that an incident in a covered process could involve the atmospheric tank. 

References:
Environment, Health and Safety Online, PSM: OSHA Process Safety Guidance and Information 
kp. As contained in 29 CFR 1910.119, describe the role Departmental waste management personnel play in
the development and review of a contractor’s operating procedures

the evaluation of a contractor’s training program

compliance audit requirements

The Development and Review of a Contractor’s Operating Procedures

DOE line management, primarily through field organizations, must conduct routine day-to-day monitoring of work performance through facility tours/walk-throughs, work observation, document reviews, meeting attendance and participation, and ongoing interaction with contractor workers, support staff, and management. Monitoring activities should include the following:
· DOE line management must rigorously review and critique contractor processes and performance in identifying, evaluating, and reporting events and safety issues that are required to be reported by laws, regulations, or DOE Directives to determine whether issues are properly screened, evaluated, and reported. 

· DOE line management must evaluate and monitor the contractor evaluations and corrective actions for events and issues and assess whether effective recurrence controls are identified and implemented. 

· Operational awareness activities must be documented either individually or in periodic (e.g., weekly or monthly) summaries. 

· Deficiencies in programs or performance identified during operational awareness activities must be communicated to the contractor for resolution through a structured issues management process, which can be managed by the DOE field organization or the contractor.
References:
DOE O 226.1 
The Evaluation of a Contractor’s Training Program
The continuing training program should be evaluated on a periodic basis to determine program effectiveness. These evaluations should include the use of the applicable objectives and criteria from DOE Standard: Guidelines for Evaluation of Nuclear Facility Training Programs (DOE‑STD‑1070-94). Recommended changes to the continuing training program as a result of these evaluations should be formalized, approved, and tracked. The areas encompassed should include
· feedback from facility personnel;
· inspection, audit, and evaluation reports of continuing training completed by outside organizations and facility personnel;
· individual performance evaluations related to job duties;
· facility operations problems related to individual knowledge or skill deficiencies;
· changes in job assignments related to job duties and/or safety-related functions of facility personnel;
· regulations and standards affecting continuing training;
· assessment by the line manager of employee performance deficiencies related to training;

· assessment of changes from updates in the job analysis and new task analysis.

Continuing training program evaluation results should also be used to identify operating practices, facility design factors, and procedures that adversely impact the performance of facility personnel. This evaluation should include root-cause or a similar analysis to determine if problems are attributable to training, procedures, operating practices, facility design, or any combination of these factors. Analysis results and recommendations for correction should be transmitted to line management for resolution.

The training supervisor (or an equivalent position) should review the continuing training curriculum periodically to identify deficiencies, required changes that need immediate action, or significant program modifications. The supervisor should recommend corrective action for review and approval by the training and line manager. Additionally, the training supervisor should implement the necessary changes to the program and lesson plans.
References:
DOE-HDBK-1118-99 
Compliance Audit Requirements 

DOE line management must establish and implement assessment programs to determine contractor compliance with regulatory requirements, including the PSM Rule. The contractor compliance review activities are described below:

· DOE line management assessments will be planned and scheduled based on requirements, analysis of hazards and risks, past performance, and effectiveness of contractor assurance systems for organizations, facilities, operations, and programs. 

· In addition to scheduled assessments, “for cause” reviews will be performed when circumstances warrant (e.g., when events indicate degradation of a system). 

· Assessments will be performed in support of facility startup and restart or review, and will review and approve required program documents (e.g., authorization basis documents). 

· Assessments must include reviews of site qualification standard programs, training programs, and individual training and qualifications as they relate to environment, safety, and health; safeguards and security; emergency management; cyber security; and business practices. 

· Assessment results, including findings, must be documented and provided to the contractor for timely resolution. 

· Deficiencies identified by DOE assessments or other DOE reviews must be addressed in a structured issues management process. DOE verifies that contractor corrective actions are complete and effective in addressing deficiencies before they are closed out in the issues management system. 

· DOE line management must maintain a baseline assessment program that provides assurance that DOE managers have an accurate picture of the status and effectiveness of site programs, and that deficiencies are identified in a timely manner. 

· DOE line management will perform “for cause” reviews and assessments in support of startup/restart and program document reviews as warranted. 

· Oversight must include structured and rigorous processes for validating the accuracy of information collected during assessments. DOE line management requires that findings must be tracked and resolved through structured and formal processes, including provisions for review of corrective action plans. 

· DOE line management must verify that corrective actions are complete and performed in accordance with requirements before findings identified by DOE assessments or reviews are closed, and deficiencies must be analyzed both individually and collectively to identify causes and prevent recurrences.

References:
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kq. Discuss a contractor’s responsibilities to the Department regarding the operation of facilities containing highly hazardous chemicals.
PSM Program Plan

Contractors are required to prepare a written plan for worker involvement. The plan must address the minimum requirements for consultation on development of process hazard analyses (PrHAs) and other PSM elements. It must also address worker access to PrHAs, process safety information (PSI), and all documentation developed under the PSM Rule.
DOE contractors must develop a plan that provides for an appropriate level of employee participation in the conduct of each PSM element (e.g., consultation with workers on PrHAs, employee access to PrHAs and PSI, and training). Although the PSM Rule requires no specific documentation of employee involvement beyond that specified in the written plan, the degree of employee participation should be evident in such PSM documentation as PrHA reports and minutes of safety meetings.
Work Practices and Procedures

DOE contractors must develop and implement safe work practices for controlling hazards during operations such as lockout/tagout; confined space entry; opening process equipment or piping; and entry into a facility by maintenance personnel, subcontractors, laboratory workers, or other support personnel. Safe work practices apply equally to DOE contractors and their subcontractors.

Procedures must be communicated properly to the personnel who need to use them. The users of the procedures must be represented during the development of procedures to ensure the procedures reflect actual practices and are easily understood. After procedures are finalized, they form the foundation of plant-specific training programs.

At least one control room copy of all operating procedures should be available at all times. In addition, DOE contractors must provide the ability to generate new copies if the originals are damaged or lost.
Training

DOE contractors must train all employees involved in operating and maintaining chemical processes covered by the PSM Rule, including supervisors and managers, and temporary or intermittent workers. Contractors must decide what level of training is needed and how that training is to be provided (e.g., classroom, hands-on, on-the-job, and/or equipment familiarization training). Training must ensure competency, and contractors must document the means used to assess employee understanding (e.g., tests, demonstration of skills). Training must result in employees understanding the following elements:

· Chemical hazards and the controls
· Proper procedures
· Safe operating limits and how to avoid unsafe conditions
· How to respond to upset and emergency conditions
· Opportunities available for employees to contribute to process safety improvements
Training programs should have the following elements:

· Written training plans and schedules

· Qualified trainers

· Training materials on the process tasks

· Methods to ensure that competencies are developed (e.g., testing appropriate to the complexity of the operations and hazards involved)

· Periodic review of operations/activities to ensure that operators follow procedures and competencies are maintained

Initial training is required before assigning an employee to work at a covered process. Refresher training is required at least every 3 years, or more frequently based on the complexity of the operations and consultation with employees. DOE contractors are encouraged to obtain worker input to identify needs, assist in development, and review content of initial and refresher training.
All DOE sites have safety training programs, including hazard communication training as required by OSHA (29 CFR 1910.1200), and other generic and job-specific safety training. Each site has a system for documenting training. Thus, the training infrastructure is in place to support required PSM training. Existing training must be examined to ensure that all information required by the PSM Rule is included. Additional DOE guidance is available in DOE- HDBK-1205-97, Guide to Good Practices for the Design, Development and Implementation of Examinations.

Subcontractor Safety

Where OSHA uses the term “employer(s),” this study guide uses the term “DOE contractor(s).” The term “DOE contractor” refers to M&O and other DOE prime contractors. Where OSHA uses the term “contractor(s),” this study guide uses the term “subcontractors.” This section applies to DOE sub-tier contractors performing maintenance, repair, turnaround, major renovation, or specialty work on or adjacent to a covered process. It does not apply to incidental subcontractors such as vendors, janitorial workers, or delivery services.
The objective of the subcontractor safety element is to ensure that levels of safety are not compromised by subcontractor operations, and that subcontractor employees are an integral part of the PSM program. Prior to hiring such subcontractors, DOE contractors must screen their safety programs and performance to ensure that they have the knowledge, skills, and certifications to safely complete the work. The subcontractor safety element includes requirements for both DOE contractors and their subcontractors, as described below.
Most DOE contractors are required to describe applicable workplace hazards and to monitor the safety of subcontractor operations as part of traditional safety programs. These programs are reexamined periodically to ensure continued control under conduct of operations and maintenance management requirements. Similarly, such programs must be examined for consistency with the requirements of the PSM subcontractor safety element.

DOE has program oversight responsibility for DOE contractors. However, the principle focus of this PSM element is on DOE contractors who have operational control of covered processes, and on their subcontractors whose work might affect these process units.
DOE contractors may use a variety of methods to ensure that subcontractors comply with obligations under the PSM Rule, including pre-contract evaluation of safety programs, periodic inspections of a work site, reviews of subcontractor training programs and records, and inspection of subcontractor incident reports. These methods can be used to obtain a sampling of contractor activity. The results of physical and record-keeping audits can be summarized and retained in a subcontractor performance file.

DOE contractors are required to maintain a log of subcontractor injuries and illnesses (OSHA 200 Form) for operations in the vicinity of processes covered by the PSM Rule. Subcontractors are required to document worker training.
In implementing the subcontractor safety element of the PSM rule, DOE contractors, at a minimum, must

· obtain and evaluate information about subcontractors safety and performance including safety manuals, current injury and illness incidence rates, and the past year’s OSHA 200 log;

· before work begins, inform subcontractors of the potential fire, explosion, and toxic release hazards related to the subcontractors work, and describe the process;

· provide for subcontractor employee access to PrHAs and PSI for the processes where they are working;

· explain the applicable provisions of the emergency action plan to subcontractors;

· develop and implement safe work practices to control the entrance, presence, and exit of subcontractors;

· conduct periodic evaluations of subcontractor worker performance and training, and ensure compliance with applicable PSM and other safety requirements;

· verify that each subcontractor worker is trained in the work necessary to perform the job safely;

· maintain an employee injury and illness log related to the subcontractor’s work in process areas covered by the PSM Rule;

· establish a work authorization or permit system to control access to process areas and ensure that workers are aware of subcontractor operations that may have an impact on covered processes;

· provide relevant information from the process and site emergency action plans to subcontractors so that their employees know what to do in an emergency.
For the subcontractor’s requirements under this element, subcontractors must

· train each worker in the potential fire, explosion, or toxic release hazards related to the job and the process, and the applicable provisions of the emergency action plan;

· document worker training required by the PSM Rule with records that identify the employee and date of training, and include a means to verify successful completion;
· ensure that each of its workers follows the safety rules of the facility, including the safe work practices;

· advise DOE contractors of any unique hazards presented by their work, or of any hazards found in the course of their work.
References:
DOE-HDBK-1101-2004   
kr. List the safety and health considerations associated with hazardous chemicals as outlined in 29 CFR 1910.119.

To implement a thorough PSM program, the information to be compiled about the chemicals, including process intermediates, needs to be comprehensive enough for an accurate assessment of the fire and explosion characteristics, the reactivity hazards, the safety and health hazards to workers and the community, and the corrosion and erosion effects on the process equipment and monitoring tools.

Current MSDS information can be used to help meet this requirement, but must be supplemented with process chemistry information, which includes the formation of secondary compounds during the inadvertent mixing of process chemicals, if applicable. Sometimes MSDSs need to be supplemented by other resources such as product bulletins and safety references.

For all chemicals in the PSM program, the following items should be addressed: 

· Toxicity
· Permissible exposure limits
· Corrosivity data
· Physical data
· Reactivity, thermal stability, and chemical stability
· Hazardous effects of inadvertent mixing of different materials

References:
The EI Group, Environmental Investigations Alert, OSHA 29 CFR 1910.119 Beginning Compliance with the Process Safety Management Standard, vol. 5, no. 11 
ks. Discuss the non-mandatory Compliance Guidelines and Recommendations for Process Safety Management contained in 29 CFR 1910.119.

OSHA provided guidance in appendix C to the PSM Rule to serve as a non-mandatory guideline to assist employers and employees in complying with the requirements of this section, as well as to provide other helpful recommendations and information. Examples presented in the appendix are not the only means of achieving the performance goals in the standard, and the appendix neither adds nor detracts from the requirements of the standard. Below is an abridged version of the appendix, highlighting the 14 elements of PSM discussed in the complete document, which is available at the reference below.

Employee Participation

Ensure that workers and their representatives are consulted and have access to information regarding all PSM elements.

Process Safety Information
Maintain complete and accurate information on the process technology, process equipment, and hazardous characteristics and physical properties of all chemicals and intermediates for all covered processes.

Process Hazard Analysis

Identify and assess process hazards for each covered process, and take action to manage risk.

Operating Procedures

Provide clear written instructions for safely conducting activities at each covered process that address operating limits, safety and health considerations, and safety systems and their functions.
Training

Provide initial and refresher training with a means of verifying employee understanding for all employees involved in operating a covered process.

Subcontractor Safety

Ensure that subcontractor operations do not compromise the level of safety on or in the vicinity of a process using HHCs.

Pre-Startup Safety Review

Perform safety reviews for new and modified facilities prior to operation when the modification is significant enough to require a change in the process safety information.

Mechanical Integrity

Ensure the integrity and safe operation of process equipment through inspection, testing, preventive maintenance, and quality assurance.

Non-Routine Work Authorizations

Ensure that appropriate measures are taken any time non-routine operations are performed on or near covered process areas that might initiate or promote a release.

Management of Change

Establish and implement written procedures to manage changes (except for replacements in kind) to process chemicals, technology, equipment, and procedures, and to facilities that affect a covered process.

Incident Investigation

Using a written procedure, provide a team investigation of any incident which results in, or could reasonably result in, a catastrophic release of a highly hazardous chemical. Each investigation must be documented in a written report, and findings and recommendations must be resolved in a timely manner.
Emergency Planning and Response

Establish and implement an emergency action plan for the entire plant that complies with 29 CFR 1910.38(a) and that also addresses small releases.
Compliance Audit

Ensure that the PSM program is operating in an integrated and effective manner in compliance with PSM requirements.
Trade Secrets

Ensure all information is available to support the PSM Rule. When necessary, confidentiality or nondisclosure agreements may be used.
References:
29 CFR 1910.119, Appendix C
46. Waste management personnel shall demonstrate a familiarity level knowledge of Inter-Agency Agreements (IAG), Agreements in Principle, and Department Consent and Compliance Orders that are applicable to waste management programs.

kt. Discuss how Interagency Agreements and Agreements in Principal apply to and impact Department waste management programs.

Under section 120 of CERCLA, EPA must, where appropriate, evaluate hazardous waste sites at DOE’s facilities to determine whether the waste sites qualify for inclusion on the National Priorities List (NPL), EPA’s list of the nation’s most serious hazardous waste sites. For each facility listed on the NPL, section 120(e)(2) of CERCLA requires DOE to enter into an interagency agreement with EPA for the completion of all necessary remedial actions at the facility. The interagency agreement must include, among other things, the selection of and schedule for the completion of the remedial action. Interagency agreements are revised, as necessary, to incorporate new information, adjust schedules, and address changing conditions.

Generally, an agreement in principle is defined as an agreement between the DOE and a state (or Native American tribe) that describes commitments by the Department to fund certain activities, which are generally environmental oversight, monitoring, site access, and emergency response initiatives performed by the state (or tribe) at a facility.

References:
U.S. Government Accountability Office, GAO-02-567  
ku. Describe how Interagency Agreements and Agreements in Principle are developed and entered into by the Department.

Interagency Agreements

In accordance with CERCLA, interagency agreements often include the affected states as parties to the agreements. These agreements may be known as Federal Facility Agreements or Tri-Party Agreements. Under amendments to RCRA contained in section 105 of the Federal Facility Compliance Act of 1992, DOE generally must develop STPs for its mixed-waste sites. These plans are submitted for approval to states authorized by EPA to perform regulatory responsibilities for RCRA within their borders or to EPA if the state does not have the required authority. Upon approval of the treatment plans, the state or EPA must issue an order requiring compliance with the approved plan. The agreements are generally known as Federal Facility Compliance orders.
DOE carries out its cleanup program through the Assistant Secretary for Environmental Management and in consultation with a variety of stakeholders. The Assistant Secretary directs DOE’s cleanup program at those sites under the Assistant Secretary’s direct control, including Hanford, Washington; Idaho Falls, Idaho; Savannah River, South Carolina; Rocky Flats, Colorado; and Fernald, Ohio. The Assistant Secretary is also responsible for the cleanup programs at other DOE sites, including the Oak Ridge facility in Tennessee, the Nevada Test Site in Nevada, and Los Alamos National Laboratory in New Mexico. Many other stakeholders are involved in the cleanup, including the EPA and state environmental agencies, county and local governmental agencies, citizen groups, advisory groups, Native American tribes, and other organizations. In most cases, DOE’s regulators are parties to the compliance agreements. Other stakeholders advocate their views through various public involvement processes including site-specific advisory boards.
Agreements in Principle
In most situations, RCRA and CERCLA site managers can defer cleanup activities for all or part of a site from one program to another with the expectation that no further cleanup will be required under the deferring program. EPA believes this determination is also applicable at Federal facilities listed on the NPL; however, the EPA recognizes that CERCLA section 120 imposes special requirements on Federal facilities, and that these requirements must be accommodated in any coordination approach. This policy focuses on the types of coordination approaches that might be appropriate at Federal facilities listed on the NPL in the context of the special requirements imposed by CERCLA section 120. EPA endorses and encourages the identification of a single lead regulator to oversee the cleanup of Federal facility sites on the NPL. Through identification of a lead regulator, overseeing agencies should minimize, within the constraints of existing laws, multiple regulator review and comment, thereby reducing the number of redundant or competing oversight processes, such as reviewing response actions, which occur during cleanup. For purposes of this policy, a lead regulator is defined as the primary regulatory agency (i.e., EPA or the state) that oversees cleanup work at an operable unit, an area of contamination, or an NPL site under the applicable regulatory framework. For instance, this approach would enable states to oversee sites at a Federal facility using a state program authorized under RCRA or other state cleanup authority provided that, at a minimum, the CERCLA process is integrated with the applicable RCRA or other state law process to satisfy the requirements of both statutes, and the results are protective of human health and the environment (i.e., the remedy can be approved by EPA for eventual deletion from the NPL).

Successful implementation of the lead regulator policy presumes that all interested parties, particularly regulatory agencies, have built sufficient mutual trust, have sufficient experience in providing oversight of remedial activities, and have come to an agreement on the application of this concept. Where this is true, fully concurrent Federal and state oversight is not necessary to ensure that cleanups are timely and protective.

To the extent permitted by law, possible streamlined oversight arrangements for cleanup may include, but need not be limited to: state-lead for appropriate portions of the site using the state program authorized under RCRA, or the appropriate state hazardous waste cleanup law as oversight authority, or EPA-lead under CERCLA. At sites where the lead regulator policy is applied, if the state acts as the lead regulator, EPA’s involvement is expected to be minimal. Except as noted below, EPA will rely on the state to do all regulator oversight work necessary to develop a recommended remedial alternative with which EPA can concur under CERCLA with minimal review. Where EPA is lead, state involvement would be expected to be minimal. For either scenario, the timing and extent of involvement is expected to be tailored to the site-specific situation.

Under any arrangement, EPA retains its responsibility for NPL site listing, deletion decisions, and its responsibilities under CERCLA section 120(g) and (h). Additionally, in all cases, pursuant to CERCLA section 120(e)(1) and (2), EPA remains responsible for entering into an Interagency Agreement (IAG) with the appropriate Federal lead cleanup agency, and that agency must meet its lead agency responsibilities under section 120. CERCLA section 120(e)(3) and (4) establish the requirements for an IAG and concurrence on proposed remedies. Any lead regulator arrangement should be consistent with any IAGs in place, and actions taken must be consistent with the CERCLA process for eventual site deletion from the NPL.
EPA, the state, and the Federal agency should discuss how the lead regulator policy will be applied at particular NPL Federal facilities. EPA and the state, in consultation with the Federal agency, should enter into a “lead regulator agreement.” This agreement and any funding allocation between EPA and the state should be documented in a manner that the region and state find most appropriate (i.e., Memorandum of Understanding, partnership agreement, consensus statement, interagency agreement, letter between agencies). The agreement can cover an arrangement that suits the region’s and the state’s particular needs, such as on a statewide, facility-by-facility, or even an operable-unit-by-operable-unit basis. It is important to keep in mind that some contamination, such as certain radioactive contaminants, cannot be addressed under RCRA authorities. Likewise, certain contaminants, such as petroleum, cannot be addressed under CERCLA authorities.

State Program Capabilities States are generally in a better position to assume a lead regulator role if the state has RCRA program authorization including corrective action, or otherwise has authorities under a state law to oversee cleanup activities. For a state to be eligible to assume the lead regulator role, the state hazardous waste management or remedial program should meet the following general criteria regarding statutory and administrative authority and program capability:

· Statutory, regulatory, or administrative provisions to ensure that remedies are protective of human health and the environment
· Effective enforcement authority to ensure statutory, regulatory, or administrative provisions are followed
· Sufficient capabilities, resources, and expertise to oversee a protective cleanup conducted in coordination with EPA, other interested agencies, and the public, and to support community involvement activities including Inter-Agency Agreements Restoration Advisory Boards (RABs) and SSABs
· Demonstrated willingness to enforce requirements to protect human health and the environment
· Capability to maintain adequate oversight of response actions, including, but not limited to

· assuring and controlling the quality of data sampling and analysis, risk characterizations or assessments, and design and implementation of remedies 

· monitoring project progress, including enforcing timelines

· communicating with EPA program managers

It is also necessary to take into consideration the performance history of the state relative to its state cleanup authorities.

References:
U.S. Government Accountability Office, GAO-02-567 


EPA, Memorandum, “Lead Regulator Policy for Cleanup Activities at Federal Facilities on the National Priorities List,” November 6, 1997 

kv. Describe Consent and Compliance Orders and discuss how they apply to and impact Department waste management programs.
Consent Order

As described in 10 CFR 820.23, a Consent Order is an agreement signed by DOE and a contractor. It acknowledges in summary form the breadth of a contractor’s investigation of the subject violation, as well as the comprehensive corrective actions developed and implemented as a result of the findings set forth in the investigation. It reflects DOE’s conclusion that the contractor’s investigation was appropriately aggressive and comprehensive and was focused on finding site-wide solutions to the subject nuclear safety problems, including those associated with radioactive waste management. It also reflects the DOE conclusion that the corrective actions proposed were appropriate and timely and, when fully implemented, would resolve the nuclear safety problem. Finally, it reflects DOE’s conclusion that there is a management commitment at the highest levels of the contractor organization that nuclear safety issues will be anticipated and addressed before the health and safety of workers and the public are compromised.
Compliance Order

The factual circumstances that justify the issuance of a Consent Order may be contrasted with those supporting issuance of a Compliance Order. As set forth in 10 CFR 820.41, the Secretary of Energy may issue a Compliance Order in any circumstance involving a nuclear activity. The Order

· identifies a situation that violates or potentially violates, or otherwise is inconsistent with the Act, a Nuclear Statute, or a DOE Nuclear Safety Requirement;

· mandates a remedy or other action;
· states the reasons for the remedy or other action.

Thus, issuance of a Consent Order is a reflection of DOE’s confidence in the ability of a contractor to anticipate, identify, and resolve nuclear safety problems in a timely manner, while issuance of a Compliance Order reflects a conclusion at the highest levels of DOE that a contractor has failed to anticipate, identify, and resolve such problems.
References:
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kw. Given a list of Consent and Compliance Orders, identify those that are applicable to waste management programs.

Note: This element is performance based. The Qualifying Official will evaluate its completion.
kx. Identify the requirements contained in Consent and Compliance Orders that form the basis of the authority for waste management personnel in the oversight and management of Department facilities.
Consent Orders

The Office of Price Anderson Act Enforcement (OE) has recognized that even a contractor with a history of strong, proactive nuclear safety performance may have an occasional event or other noncompliance issue that would justify consideration of potential enforcement action. In such cases, this history of strong performance, coupled with an aggressive investigation of the subject issues and comprehensive corrective actions, forms the basis for the use of a Consent Order. In this regard, a contractor’s performance history over an extended period, which is about 2 years in most cases, must demonstrate a consistent proactive approach to the anticipation, comprehensive investigation, and resolution of nuclear safety issues or be reflective of a consistent improving trend in performance.
Compliance Orders

Compliance Orders issued pursuant to 10 CFR 820, subpart C, will be considered in circumstances where a safety problem is of such immediate magnitude that it requires undiluted, focused attention by the contractor, or in circumstances where repeated efforts by DOE to assure completion of appropriate corrective actions by the contractor to resolve safety problems have failed. 
References:
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ky. Discuss how the requirements of site-specific Consent and Compliance Orders are addressed by appropriate programs.

Orders (unilateral and consensual) and compliance agreements are the primary mechanisms EPA uses to address violations at Federal facilities. The specific type, scope, and effect of the administrative enforcement tool used for a particular violation will depend on the specific statutory authority that is available to EPA for enforcing compliance at a Federal facility. Orders will be used as EPA’s principal formal enforcement response unless EPA lacks the statutory authority to issue them. Otherwise, EPA will use a consent agreement to resolve violations. As a general rule, prior to an order going final, the Federal agency will be provided an opportunity to meet with EPA to discuss key issues prior to it becoming final and effective. 
When EPA and the Federal agency settle a matter, EPA will prepare orders or compliance agreements for joint signature by the affected facility and EPA. At a minimum, all orders or compliance agreements should provide that the violating facility take specified steps to achieve full compliance with the underlying statute. As appropriate, the agreement or order should provide for further enforcement or penalties if the facility fails to meet the established schedules for compliance.

EPA may apply consent or compliance orders through the regulatory provisions of RCRA, CERCLA, the FFAct, and other laws. For example, under RCRA section 7003, EPA may order or seek a court order requiring long-term cleanup, including the design, construction, and implementation of any measures necessary to abate the conditions that may present an endangerment.
EPA or a court can thus require extensive work under section 7003. For example, EPA may seek, administratively or judicially, to require the responsible persons to

· identify and evaluate potential remedies; 

· design, construct, and implement a chosen remedy; 

· provide an alternative safe drinking water supply to an impacted area, including connecting affected areas to a municipal water supply; 

· install or restore clay covers and containment walls over and around certain areas of contaminated soils; 

· install and operate a wastewater treatment system as an alternative to impoundments contaminated with historical wastes; 

· close contaminated impoundments; 

· remove all wastes from the site or facility; 

· implement a groundwater recovery system; 

· provide access to state and Federal agencies; 

· monitor the effectiveness of the remedy; 

· provide samples from monitoring wells to EPA and the state for analysis; 

· provide periodic reports to EPA;
· provide resources and information that will allow a local community to develop the capacity to monitor and enforce compliance with an order issued by EPA or a court.
References:
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47. Waste management personnel shall demonstrate a familiarity level knowledge of Department Notice of Violations (NOVs) that are applicable to waste management programs.

kz. Describe Notice of Violations and discuss how they apply to and impact Department waste management programs.

Generally, EPA bases its initial response to a violation on the following three factors: 

4. Type of violation
5. Potential risk posed by the violation
6. Ability of the facility to address the violation

Media-specific or program-specific guidance governs the type of initial response EPA may take. 
When EPA determines that a violation warrants only an informal notification, the Federal Facility Coordinator or media program staff may provide informal notification to the facility prior to formal written notification in cases where formal notification is also warranted. Informal notification affords the Federal facility an opportunity to correct the identified violation. Formal notification may be in the form of a notice of violation (NOV) — the initial written notice EPA provides to require a Federal facility to address a minor, identified violation. An NOV issued to a Federal facility is similar to one issued to a private facility, except that it does not include the possibility of an EPA-initiated civil judicial action. The NOV is tailored to address the specific circumstances presented by the situation, the violation, and applicable program-specific requirements. Formal notification also may include, depending upon the statute, an order or request to negotiate a compliance agreement or Consent Order.

References:
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la. Given a list of Notice of Violations, identify those that are applicable to waste management programs.

Note: This element is performance based. The Qualifying Official will evaluate its completion.

lb. Given several Notice of Violations that are applicable to waste management programs, identify the violations, describe the corrective actions to be taken, and determine the status of implementation of the corrective actions.

Note: This element is performance based. The Qualifying Official will evaluate its completion.

lc. Discuss the potential liabilities of the Department of Energy and its contractors inherent in the enforcement of environmental regulations (i.e., compliance orders, enforcement actions, fines and penalties, and provisions for civil suits).

Penalties for non-compliance with Federal environmental statutes may differ between Federal and private sector organizations. EPA’s enforcement authorities for Federal agencies are generally administrative and include orders, NOVs, and compliance agreements. However, on a statute-specific basis, EPA can pursue the full range of its enforcement responses against Federal agencies, including levying civil judicial penalties and fines.
Non-Federal operators, such as DOE’s M&O contractors, can be subject to the full spectrum of civil and criminal penalties (e.g., fines, forfeiture, and imprisonment), as applicable, for infractions at DOE facilities. Although contractor and tenant responsibilities and activities are often bound by the terms and conditions of the agreement (e.g., the site or facility management contract, the lease or rental contract), their liability is not affected by indemnification-type clauses or provisions. Rather, EPA relies on its statutory and regulatory authority, definitions, and site-specific factors to pursue the full range of enforcement responses against contractors and tenants at Federal facilities, including private leaseholders operating on Federal land. Under certain circumstances where a contractor/tenant commits gross environmental violations, the Federal agency could be held legally responsible if EPA determines the agency was willfully blind to the non-compliance activities of the tenant/contractor.

References: 
DOE/EH-413-0201   
48. Waste management personnel shall demonstrate a familiarity level knowledge of the Pollution Prevention Act of 1990 (PPA).

ld. Define the following terms:

Pollution/pollutants

Recycling

Waste minimization

Pollution prevention

Pollution/Pollutants

The EPA’s definition of pollution is as follows:

[T]he presence of a substance in the environment that because of its chemical composition or quantity prevents the functioning of natural processes and produces undesirable environmental and health effects. Under the Clean Water Act, for example, the term has been defined as the man-made or man-induced alteration of the physical, biological, chemical, and radiological integrity of water and other media.
Pollutants are defined as follows:

Generally, any substance introduced into the environment that adversely affects the usefulness of a resource or the health of humans, animals, or ecosystems.

Recycling

Recycling (or reuse) is minimizing waste generation by recovering and reprocessing usable products that might otherwise become waste (e.g., recycling of aluminum cans, paper, and bottles).
Waste Minimization

Waste minimization encompasses the measures or techniques that reduce the amount of wastes generated during industrial production processes. The term is also applied to recycling and other efforts to reduce the amount of waste going into the waste stream.

Pollution Prevention

Pollution prevention includes using techniques that eliminate waste prior to treatment by identifying areas, processes, and activities that create excessive waste products or pollutants in order to reduce or prevent them through alteration or elimination of a process. The EPA has initiated a number of voluntary programs in which industrial or commercial “partners” join with the EPA in promoting activities that conserve energy, conserve and protect the water supply, reduce emissions or find ways of utilizing them as energy resources, and reduce the waste stream.

References:
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le. Discuss the Department’s policy pertaining to pollution prevention.

In implementing Environmental Management Systems (EMS), DOE recommends that pollution prevention (P2) be a primary goal. As such, the following language is suggested for policy statements addressing environmental areas:

We will seek, first, to cost effectively avoid the generation of pollution and waste from our processes and services and, second, to manage remaining waste through safe and responsible methods and vendors. We will also seek to avoid the release of hazardous substances into the environment by using environmentally preferable products in our processes and services whenever cost-effectively feasible.

References:
DOE G 450.1-1A 
lf. Define source reduction and provide a list of source reduction technologies.

Section 13102 of the PPA defines source reduction as any practice that reduces the amount of any hazardous substance, pollutant, or contaminant entering any waste stream or otherwise released into the environment (including fugitive emissions) prior to recycling, treatment, or disposal; and reduces the hazards to public health and the environment associated with the release of such substances, pollutants, or contaminants. The term includes equipment or technology modifications, process or procedure modifications, reformulation or redesign of products, substitution of raw materials, and improvements in housekeeping, maintenance, training, or inventory control. The term “source reduction” does not include any practice which alters the physical, chemical, or biological characteristics or the volume of a hazardous substance, pollutant, or contaminant through a process or activity which itself is not integral to and necessary for the production of a product or the providing of a service.

Examples of source reduction technologies used by DOE include the following:

· Purchase of materials containing recycled concrete and polyethylene terephthalate (PET)
· Use of microbes to clean up oil spills

· Electronic pest control

· Reuse of caustic stripper chemicals

· Solar-powered barricade flashers

· Material substitution with biodegradable fluids

References:
DOE G 450.1-1A  
lg. Discuss the purpose of Executive Order 12856, Federal Compliance with Right-to-Know laws and Pollution Prevention Requirements.

Executive Order (EO) 12856, “Federal Compliance with Right-to-Know Laws and Pollution Prevention Requirements” (published August 6, 1993, 58 FR 41981), directs Federal agencies and their facilities to comply with the provisions of EPCRA and the PPA. Thus, all DOE facilities, including national laboratories, research facilities, power administrations, and petroleum reserves are potential reporters under EPCRA. Also, if they meet any reporting thresholds, they would be required to comply with section 13106 of the PPA.

References:
DOE, Environmental Policy & Guidance, Pollution Prevention Act 
lh. Discuss the purpose of Executive Order 13101, Greening Government through Waste Prevention, Recycling, and Federal Acquisition.

EO 13101, “Greening the Government through Waste Prevention, Recycling, and Federal Acquisition,” challenges Federal agencies to use environmentally preferable products and services, including recycled content and bio-based products.

EO 13101 serves to incorporate the concepts of waste prevention and recycling into daily operations, and to promote Federal Government preference and demand for environmentally preferable products, especially those containing recovered and recycled materials. Further, it  reinforces the philosophy found in the PPA that if pollution cannot be prevented, it must be recycled, and if not prevented or recycled, it must be treated in an environmentally safe manner. Disposal is viewed as the last resort.

References:http://www.afcee.brooks.af.mil/pro-act/fact/apr00.asp
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DOE, Drivers and Resources
li. Discuss how the Pollution Prevention Act applies to and impacts Department waste management programs.

The PPA places minimization requirements on private and governmental facilities that emit toxic chemicals and generate hazardous wastes. Facilities that manufacture, process, or otherwise use certain chemicals must report annual chemical releases under earlier legislation, section 313 of SARA, and EPCRA. The SARA 313 “Form R” report used in this process details annual estimates of wastes reduced through source reduction, recycling, and treatment. The forms require reporting on 4 consecutive years of waste minimization activities for each chemical involved to show success or failure in reducing chemical releases to the environment.

EPCRA reporting requirements and the PPA require facilities to submit chemical-specific information on waste reduction activities, including an estimate of the amount of hazardous waste eliminated through source reduction measures, on-site and off-site recycling, and treatment processes. This information must be summarized and submitted to the EPA annually, on or before July 1.

References:
Lawrence Livermore National Laboratory, ES&H Manual Document 30.1, page 25
lj. Identify the requirements contained in the Pollution Prevention Act that apply to waste management.
It is the policy of EPA to first prevent or reduce pollution at the source, whenever feasible. Feasibility is determined by the requirements of applicable laws, the level of risk reduction that can be achieved, and cost-effectiveness. EPA’s policy has led to the development of Federal and state guidelines and regulations to ensure the proper handling, minimization, and disposal of solid waste. The DOE’s version of the EPA policy institutes pollution prevention programs that place specific evaluation, reduction, and reporting requirements on facilities that generate hazardous and mixed radioactive and nonhazardous solid waste.

References:
Lawrence Livermore National Laboratory, ES&H Manual Document 30.1, page 25
49. Waste management personnel shall demonstrate a working level knowledge of financial management necessary to integrate program resources and apply those resources to meet project commitments as described in Department of Energy (DOE) Guide 430.1-1, Life Cycle Asset Management.

lk. Define the term “Work Breakdown Structure” and discuss the process for developing one.

A work breakdown structure (WBS) is the result of project/program planning that establishes the physical work packages or elements and the activities within those packages that completely define a project. It organizes the physical work packages into levels that can be developed into a summary.

A WBS shows the relationship of all elements of a project. This provides a sound basis for cost and schedule control.

During the period of a project’s life from its inception to completion, a number of diverse financial activities must take place. These activities include cost estimating, budgeting, accounting, reporting, controlling, and auditing. A WBS establishes a common frame of reference for relating job tasks to each other and relating project costs at the summary level of detail.

Since the WBS divides the package into work packages, it can also be used to interrelate the schedule and costs. The work packages or their activities can be used as the schedule’s activities. This enables resource loading of a schedule, resource budgeting against time, and the development of a variety of cost budgets plotted against time.
The initial WBS prepared for a project is the project summary work breakdown structure (PSWBS). Normally, the PSWBS contains the top three levels only. Lower-level elements may be included when necessary to clearly communicate all project requirements.

Understanding of the Scope

The first prerequisite to the preparation of the PSWBS is the clear understanding and statement of the project objective by the PSO. This can include the delivery of a specific major end item, the erection of a building, or the remediation of a section of land. Once this overall project objective is established, it assists in determination of the supporting project sub-objectives. This process of identification and definition of sub-objectives assists the PSO in structuring WBS levels and the contributing elements during WBS preparation.

Defining the Levels and Elements

Early in project planning, DOE project management should select the summary WBS(s) that will best describe the work of the project in the way it will be executed. WBS elements can be organized by physical area, process, or function. All elements of the WBS should be defined in an accompanying WBS dictionary.

The summary WBS elements should be used as guides as the levels of the WBS are added or changed to reflect the changes and refinements of the scope as the design and project execution are being developed. As levels are added to the WBS, they should be checked across the project to ensure that they remain at the same level of detail. When developing a numbering system, the use of the computerized system should be considered since it may limit the number of digits in the WBS numeric identifier.

Use of the Work Breakdown Structure

The PSWBS should be used to identify work for proposed supporting contractors. Subsequently, the PSWBS elements assigned to contractors are extended by the contractors to derive each contract work breakdown structure (CWBS). Together, the PSWBS and each CWBS constitute the project WBS, which then provides the framework for cost, schedule, and technical planning, and control through the life of the project.
Updating the Work Breakdown Structure
The PSO must maintain the WBS. Changes may occur when the work effort can be more accurately defined or if a revised approach (e.g., one that is technically different or more cost effective) is implemented to satisfy or meet the project objective. Also, contractors, while developing their CWBS, may propose to DOE alternative approaches to better accomplish the contract objectives. If the alternatives are accepted by DOE project management, the preliminary PSWBS will be revised accordingly. Thus, when establishing the numeric series for the WBS, it is advisable to leave some blocks of numbers for changes and additions to the scope. This makes the WBS revision process easier.
References:
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ll. Define and compare the terms “cost estimate” and “budget.”

Cost Estimate

As found in DOE G 430.1-1, “cost estimate” is defined as

a statement of costs estimated to be incurred in the conduct of an activity, such as a program, or the acquisition of a project or system. The estimate can be in the form of proposals by contractors or Government agencies, a response to a program opportunity notice, or a DOE estimate.

Budget

As found in the GAO-05-734SP Budget Glossary, budget is defined as “A detailed statement of anticipated revenues and expenditures during an account period.”   

Comparing the two terms is a matter of understanding that cost estimates may exceed funds allocated to a given project, leading to revision of the scope of work to accommodate any possible shortfall, so that work performed aligns directly with funding available to accomplish the project.

lm. Describe the process for preparing cost estimates and budgets.

Several techniques are available to help the estimator estimate the cost of a project. Guidance on techniques may be found in DOE Order 5700.2, Cost Estimating, Analysis, and Standardizations. Based on the project’s scope, the purpose of the estimate, and the availability of estimating resources, the estimator can choose one or a combination of techniques when estimating an activity or a project. Techniques suggested in DOE G 430.1-1, chapter 15 are described below.
Bottom-Up Technique

Generally, a work statement and set of drawings or specifications are used to “take off” material quantities required to perform each discrete task performed in accomplishing a given operation or producing an equipment component. From these quantities, direct labor, equipment, and overhead costs are derived and added. This technique is used as the level of detail increases as the project develops.
Specific Analogy Technique

Specific analogies depend upon the known cost of an item used in prior systems as the basis for the cost of a similar item in a new system. Adjustments are made to known costs to account for differences in relative complexities of performance, design, and operational characteristics.
Parametric Technique

Parametric estimating requires historical data based on similar systems or subsystems. Data is derived from the historical information or is developed from building a model scenario. Statistical analysis is performed on the data to find correlations between cost drivers and other system parameters, such as design or performance parameters. The analysis produces cost equations or cost estimating relationships that can be used individually or grouped into more complex models. This technique is useful when the information available is not very detailed.
Cost Review and Update Technique

With the cost review and update technique, an estimate is constructed by examining previous estimates of the same project for internal logic, completeness of scope, assumptions, and estimating methodology and updating them with any changes.
Trend Analysis Technique

Using the trend analysis technique, a contractor efficiency index is derived by comparing originally projected contract costs against actual costs on work performed to date. The index is used to adjust the cost estimate of work not yet completed.
Expert Opinion Technique

When other techniques or data are not available, the expert opinion technique may be used, whereby several specialists can be consulted repeatedly until a consensus cost estimate is established.
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ln. Describe and compare labor and non-labor costs.

Labor Costs

Estimates of labor costs for environmental and waste management projects will be different than estimates for conventional projects because of job functions required by the project. For example, work at the facility may dictate the number of health and safety professionals working on the project, and additional technical support may be required for projects that involve new or experimental remediation technology. Labor salaries are usually higher because of additional certification and training requirements for personnel who work in the environmental remediation field.

Operating cost estimates should include provisions for salaries and labor burden, including medical benefits, vacation and holidays, and other employee compensation items. Labor overhead will consist of administrative costs for scheduling, payroll, etc., as well as costs for employee workspace maintenance. Training costs may increase labor overhead for environmental projects. Labor overhead will be present regardless of the project operating schedule, but labor costs may be a function of the facility’s operating schedule, especially if shift work is involved. Labor scheduling should also contain an allowance for personnel decontamination time.
Non-labor Costs

Non-labor costs include everything not directly related to salary (and benefits) and contractor costs. Some of these costs, like training and team-building expenses, are related to people. However, they are still considered non-labor since they are not related to employee salary or contractor hours. Each project manager must be aware of the accounting rules in his or her own company to make sure the labor and non-labor costs are allocated correctly. Generally, however, non-labor costs include the following:

· Hardware and software 

· Equipment 

· Material and supplies 

· Travel expenses 

· Training 

· Team building 

· Facilities 
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lo. Describe and compare direct and indirect costs.

Direct Costs

DOE Order 4700.1, Project Management System, states that direct costs include “any costs that can be specifically identified with a particular project or activity, including salaries, travel, equipment and supplies directly benefiting the project or activity.” Emphasis is placed on the term “activity,” which is interpreted as being the same as a cost account.

Recommended categories for direct cost elements that are provided in DOE G 431-1, table 7‑1, include the following:

· Construction

· Contamination restrictions

· Demolition

· Escorts

· Freight

· Premium pay

· Protective clothing

· Security restrictions
· Standard equipment
Indirect Costs

DOE Order 4700.1 states that indirect costs are “costs incurred by an organization for common or joint objectives, and which cannot be identified specifically with a particular activity or project.”

Examples of recommended categories for indirect cost elements that are provided in DOE G 431-1, table 7-1, include the following:

· Accounting

· Bonds

· Consumables

· Fire protection

· Insurance

· Office supplies

· Security

· Small tools

· Transportation of workers

· Administration

· Construction equipment and equipment maintenance

· Contract fees

· Holiday and vacation pay

· Legal fees
· Procurement

· Signup and termination pay

· Surveys, geologic surveys, and tests

· Warehousing
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lp. Discuss methods of reducing indirect costs.

Indirect costs are often referred to as overhead or burdened expenses.

There are several ways to reduce indirect costs, including the following:
· Understand the basis for allocation of cost pools.

· Question rate changes.

· Question cost changes.

· Look for inefficient/costly practices.

· Provide input to budget validations of indirect costs.

· Work with the Chief Financial Officer for a more effective process.

DOE and its contractors have numerous efforts under way to reduce indirect and other support costs; however, in a September 2005 report, the GAO identified several efforts that could be strengthened to further reduce costs:

· DOE is including incentives in its contracts to encourage indirect cost reductions. DOE officials stated that one of these incentives, a pilot to award additional contract years for performance, had produced cost savings.

· DOE generally requires contractors to offer employee benefits that are similar in value to those of comparable organizations.
· DOE has begun requiring contractors to address a backlog of maintenance projects while they also manage current maintenance needs.
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lq. Discuss the importance of determining the measure for work performed before work starts.
Change might be inevitable, but all too often it occurs like an unguided missile seeking an elusive target at unpredictable speeds. For most activities, it is far better to manage change with a plan — one that includes clear goals and useful indications of progress toward a desired objective. Participants in an activity need to know what outcome is expected, where their work contributes to the overall goal, how well things are progressing, and what to do if results are not occurring as they should. This approach places performance measures right where they should be: integrated with the activity. 

Such integration makes it possible for performance measures to be effective agents for change. If the measures quantify results of an activity, one only needs to compare the measured data with desired goals to know if actions are needed. In other words, the measures should carry the message.
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lr. Describe methods for measuring work performed.

Metrics

In order to monitor progress against expectations, metrics should be developed for each performance measure. Metrics for performance measures should be developed at the time the specific requirement is developed, or as close thereto as possible. In most instances the minimum incentivized performance measure metric will equate to the level of performance stated in the SOW (e.g., remove 6,000 barrels of waste). In other instances, the measure may be more discrete, i.e., linked to the accomplishment of a sub-element of a SOW requirement. For example, if the SOW requires an approved purchasing system, a metric may be developed for an acceptable vendor payment process, which is a necessary step in developing an approved purchasing system.

Performance measures may be incentivized by allowing the opportunity for the contractor to earn an additional fee above that associated with the minimum incentivized performance measure metric if the contractor performs at a higher level of performance. An additional fee could be earned for such things as early completion, exceeding the performance measure metric, enhanced quality, etc. The identification of metrics which exceed the minimum incentivized performance level will let the contractor know what the approximate reward will be for a level of performance against a given metric. It will also let the contractor know where the Government believes it is important to pursue enhanced performance, and to what extent. 
Metrics represent those performance levels which must be attained in order to receive a given rating/rating range (fee) for any requirement. The goal is to make them as objective as possible, but subjective areas should not be forced into an objective measurement system. Regardless of whether metrics are objective or subjective (or a combination thereof), they must also be measurable and verifiable to the greatest degree possible.

For those performance measures where it is desired that the contractor exceed the stated baseline performance levels, metrics must be developed for the desired improved levels of performance. They should be as specific and objective as possible. They may take several forms such as the following:

· Point Specific (e.g., below baseline, but acceptable = 601 mrem of exposure; baseline = 600 mrem of exposure; exceeds baseline = 599 mrem of exposure)
· Range Specific (e.g., unacceptable = < 500 barrels of waste moved; below baseline, but acceptable = 500–599 barrels of waste moved; baseline = 600–674 barrels of waste moved; exceeds baseline = 675–724 barrels of waste moved; significantly exceeds baseline = >725 barrels of waste moved)
· Objective (e.g., baseline = 600 barrels of waste; exceeds baseline = 675 barrels of waste; significantly exceeds baseline = 725 barrels of waste)

· Subjective (e.g., Unacceptable = lack of management oversight in meeting OSHA performance measures resulted in numerous hazards in the work place, fair housekeeping, fair focus on safety, and minimal management visibility in the work place; baseline = management oversight in meeting OSHA performance measures resulted in few work place hazards, good housekeeping, a commitment to safety, and management visibility in the work place; exceeds baseline = management oversight in meeting OSHA performance measures resulted in few work place hazards which were remedied quickly, a clean and well-organized work place, an improved safety record, and a significant management presence in the work place)

Performance Objectives Not Incentivized

To the extent that contracts, scopes of work (SOWs), and work authorization documents (WADs) are written to a baseline performance level, the baseline metric for those requirements not specifically incentivized will be the stated performance requirements in the WAD or elsewhere in the contract. To ensure acceptable performance of these requirements, a “Conditional Payment of Fee” clause should be included in the contract. This clause allows for the adjustment of fee (associated with incentivized performance measures) in the event the performance of unincentivized requirements is so poor as to jeopardize the overall performance of the contract. 

In the event that more specificity is desired, a performance measure encompassing all of the unincentivized requirements, or the important ones, may be constructed with a specific amount of fee associated with it. For the level of performance of these performance measures, reference only needs to be made to the appropriate documents (e.g., see contract, SOW, and WAD for specific requirements [performance measure, metric]). (Note: The contractor is only required to perform what is specified in writing in the contract. To the extent any effort is not specified to the level of performance or in the detail desired in the SOW, WAD, or elsewhere in the contract, consideration should be given to specifying them in section C of the contract [if the effort will be of a recurring nature each year], section H of the contract if a special provision, or in an appropriate contract attachment if the effort is either recurring or unique. This would include primarily support-type effort.)

In evaluating these performance requirements, one approach is to have the Fee Determination Official or Contracting Officer note those requirements where the contractor failed to meet baseline performance and the degree to which he failed. The fee associated with the incentivized performance measures or the specific performance measure created would be subject to adjustment reflecting the degree to which the contractor failed to achieve baseline performance in the requirement(s) and jeopardized overall contract performance. This would be based on the subjective judgment of the evaluators.
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ls. Discuss schedule and cost variance.

Schedule Variance
A schedule variance can be positive (ahead of schedule) or negative (behind schedule). In the former case, there is less cause for concern because there is little or no perceived impact to the health or safety of workers, the public, or the environment. In the latter case, issues may arise due to delays of the implementation of safety features, thus possibly affecting workers or the public. Delays in the proper use of environmental permits (for example, RCRA 90-day waste storage authorizations), and the potential for the assessment of fines or penalties, or even civil litigation are issues that must be addressed with urgency, to mitigate these potential issues. DOE O 413.3 discusses the ramifications of schedule variances and their treatment.

Cost Variance

Cost variance is the algebraic difference between earned value and actual cost (Cost Variance = Earned Value - Actual Cost.) A positive value indicates a favorable position and a negative value indicates an unfavorable condition.
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lt. Given actual project management documentation and data, identify budgeted cost of work scheduled, budgeted cost of work performed, actual cost of work performed, and determine the schedule variance and cost variance.

Note: This element is performance based. The Qualifying Official will evaluate its completion.

lu. Describe the types of earned value (EV) and how they are measured.

Earned value is a method for measuring project performance. It compares the value of work performed (Budgeted Cost of Work Performed) with the value of work scheduled (Budgeted Cost of Work Scheduled) and the cost of performing the work (Actual Cost of Work Performed) for the reporting period and/or the cumulative total to date.

The cumulative EV is the sum of the budget for the activities accomplished to date, and the current earned value is the sum of the budget for the activities accomplished in the current time period (i.e., week, month, year).
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lv. Explain what is meant by the term “baseline” as it relates to project management.

In project management terms, a baseline is defined as a quantitative definition of cost, schedule, and technical performance that serves as a base or standard for measurement and control during the performance of an effort, and the established plan against which the status of resources and the effort of the overall program, field program(s), project(s), task(s), or subtask(s) are measured, assessed, and controlled.
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lw. Describe the types of data required to forecast cost and schedule performance.

Cost estimates are prepared using appropriate estimating methodologies that are integrated with the work breakdown structure (WBS) and the DOE cost structure as specified by DOE for all contract work. All estimates are in accordance with FAR 15.804, “Cost and Price Data Analysis,” as appropriate.

Planning and scheduling is a process that is established and is in operation through the life of the project to identify programmatic, operational, legislative, institutional, and other requirements or constraints that may affect technical, cost, or schedule baselines and ensure that such baselines reflect such potential impacts.

Schedules are developed integrating the WBS and cost estimate, and represent all work scope regardless of funding source. Activity logic is used to depict all work scope, constraints, and decision points. Durations are estimated and assigned to activities that represent work accomplishments. The detail scheduled activities form the master and intermediate level schedules as required.
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lx.  Define the term “Life Cycle Cost Estimate.”

Life cycle cost (LCC) analysis is the systematic, analytical process of evaluating alternative courses of action early on in a project with the objective of choosing the best alternative to employ scarce resources. The courses of action are for the entire life of the project and are not for some arbitrary time span (e.g, the 5-year plan).

By applying the principles of LCC analysis, it is possible to evaluate several building designs and select the one with the lowest LCC.
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ly. Given sample data, calculate “Life Cycle Cost Estimate.”

Note: This element is performance based. The Qualifying Official will evaluate its completion.  The following information should be helpful.

LCC analysis consists of defining the LCC of each element and reducing each element cost to a common basis. In LCC analysis, escalation and discount rates must be considered. The most used method of LCC analysis uses the net present worth method. In this method, costs are estimated in current dollars, escalated to the time when they would be spent, and then corrected to a present worth using a discount rate. When the inflation and discount rates are equal, LCC can be computed as current dollars, totaled for the project life, and compared. When the escalation and discount rate are different, the escalation and present worth calculations must be performed.

An example of a life cycle cost analysis is available in DOE G 430.1-1, Chapter 23, Life Cycle Cost Estimate.

lz. Discuss the importance of formal change control with regard to project management.

Change control ensures that project changes are identified, evaluated, coordinated, controlled, reviewed, approved, and documented in a manner that best serves the project. Errors, problems, opportunities, new management, or the availability of new methods or tools can trigger project changes. Uncontrolled changes lead to chaos due to the far-reaching effects that even small changes can have on the project’s technical scope, schedule, and cost baseline, as well as effects on safety, risk, quality, and products.

An approved project performance baseline is the highest controlling element of a project. Controlling changes within the performance baseline should be an inherent element of project management that is directly related to the risks and uncertainties associated with a project. One key goal of change control is to ensure that performance baseline threshold values are not exceeded. Change control provides a system to approve and document project changes.

The goals of a change control process include the following:

· Anticipate, recognize, and predict changes.
· Prevent Performance Baseline deviations.
· Evaluate and understand the impacts of each change.
· Identify, understand, and control the consequences of changes.
· Prevent unauthorized or unintended deviations from approved baselines.
· Ensure that each change is evaluated, reviewed, and dispositioned at the proper management level.

Key terms include the following:

· Change Control Board

· Energy Systems Acquisition Advisory Board
References:
DOE M 413.3-1 
ma. Discuss the use of strategic planning and how such planning relates to ongoing operations and safety of operations.
Each program is responsible for developing a strategic plan which defines its long-range goals. The plan also identifies the performance goals that lead to the attainment of its strategic goals. One outcome of the entire strategic planning process is the identification of gaps between the current performance and the required performance.

To successfully attain the goals contained in the strategic plan, the programs must develop strategies and related resource requirements through a comprehensive assessment of current and required capacities and capabilities of the program and the Department. The first step in the initiation phase of a project is the assessment of the existing capabilities and capacities within the Department to meet the performance requirements. This assessment should include the functionality, the life-cycle cost, and the capacity of the program to accommodate additional requirements. This performance assessment is a key element in determining when there is a requirement for a capital asset. It establishes the basis for a mission need.
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mb. Establish the terms of contractor performance elements and monitor and assess contractor performance against those performance elements.
Note: This element is performance based. The Qualifying Official will evaluate its completion.
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