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Refresher Course OverviewRefresher Course OverviewRefresher Course Overview
Federal & State Regulation Review & UpdateFederal & State Regulation Review & Update
Review of 29 CFR 1910.120 StandardReview of 29 CFR 1910.120 Standard
Respiratory Protection Review: CBRN RespiratorRespiratory Protection Review: CBRN Respirator
Managing Hazardous Materials ExercisesManaging Hazardous Materials Exercises
Biosafety Biosafety 
Weapons of Mass Destruction UpdateWeapons of Mass Destruction Update
Domestic PreparednessDomestic Preparedness

National Incident Management SystemNational Incident Management System
Incident Command SystemIncident Command System
Federal Response Plan ReviewFederal Response Plan Review

Heat & Cold StressHeat & Cold Stress



Hazardous Waste LegislationHazardous Waste LegislationHazardous Waste Legislation



Environmental Protection 
Agency (EPA)

Environmental Protection Environmental Protection 
Agency (EPA)Agency (EPA)

RCRARCRA (1976) (1976) –– Resource Conservation & Resource Conservation & 
Recovery ActRecovery Act –– waste treatment from “cradle to waste treatment from “cradle to 
grave” (generate>treat>store>dispose); strengthened grave” (generate>treat>store>dispose); strengthened 
in 1984in 1984
HSWAHSWA (1984) (1984) –– Hazardous and Solid Waste Hazardous and Solid Waste 
AmendmentsAmendments –– regulated landfill waste and design, regulated landfill waste and design, 
waste generators, underground storage tank leakagewaste generators, underground storage tank leakage
CERCLACERCLA (1980) (1980) –– Comprehensive Environmental Comprehensive Environmental 
Response, Compensation & Liability ActResponse, Compensation & Liability Act –– $1.6 B $1.6 B 
tax based on product quantity used for remediation tax based on product quantity used for remediation 
of abandoned/uncontrolled waste of abandoned/uncontrolled waste ––“Superfund” “Superfund” 
SARASARA (1986) (1986) –– Superfund Amendments & Superfund Amendments & 
Reauthorization ActReauthorization Act –– $9 B more for cleanup$9 B more for cleanup



DefinitionsDefinitionsDefinitions
Solid WasteSolid Waste

General term referring solid material that has no value General term referring solid material that has no value 
(but someone's waste may be someone else's (but someone's waste may be someone else's ““goldgold””))

Municipal Solid WasteMunicipal Solid Waste
Refers to SW coming from normal residential Refers to SW coming from normal residential 
communities (i.e. homes, restaurants, institutions)communities (i.e. homes, restaurants, institutions)

Industrial WasteIndustrial Waste
Refers to SW coming from industrial (forRefers to SW coming from industrial (for--profit) profit) 
establishmentsestablishments

Hazardous WasteHazardous Waste
May come from either Municipal or Industrial sourcesMay come from either Municipal or Industrial sources

Other terms (refuse, garbage, trash, rubbish)Other terms (refuse, garbage, trash, rubbish)



Solid Waste ClassificationSolid Waste ClassificationSolid Waste Classification

garbage
(putrescibles)

rubbish
(bulk items)

Yard waste

non-hazardous hazardous

Municipal

hazardous

commercial
(paper etc)

construction
(rocks, sand)

food waste
(putrescibles)

non-hazardous

Industrial

Solid Waste



Hazardous WasteHazardous WasteHazardous Waste



What Types of Hazards Exist?What Types of Hazards Exist?What Types of Hazards Exist?

Chemical HazardsChemical Hazards (corrosive, ignitable, (corrosive, ignitable, 
toxic, reactive, etc.)toxic, reactive, etc.)
Biological Hazards Biological Hazards (bacteria, viruses, fungi)(bacteria, viruses, fungi)
Physical Hazards Physical Hazards (heat, noise, radiation)(heat, noise, radiation)
Safety Hazards (slips, trips, falls)Safety Hazards (slips, trips, falls)
ErgonomicErgonomic Hazards (CTS, MSD, RSI)Hazards (CTS, MSD, RSI)



Threats Posed by Careless DisposalThreats Posed by Careless DisposalThreats Posed by Careless Disposal
Direct ContactDirect Contact
Fire and/or Explosions Fire and/or Explosions 
Poison via the FoodchainPoison via the Foodchain
Air PollutionAir Pollution
Surface Water ContaminationSurface Water Contamination
Groundwater ContaminationGroundwater Contamination



Physical Properties Impacting 
Hazardous Effects

Physical Properties Impacting Physical Properties Impacting 
Hazardous EffectsHazardous Effects

Combustibility Combustibility –– flash point flash point aboveabove ambient Tambient Too

Flammability Flammability –– flash point flash point belowbelow ambient Tambient Too

Explosiveness Explosiveness –– extremely rapidextremely rapid rate of reactionrate of reaction
Toxicity Toxicity –– ability to induce ability to induce harmful effectharmful effect
Reactivity Reactivity –– ability to undergo ability to undergo chemical reactionchemical reaction
Corrosiveness Corrosiveness –– pH <2 (pH <2 (acidacid) or pH >12.5 () or pH >12.5 (basebase))



Physical Properties Impacting 
Hazardous Effects

Physical Properties Impacting Physical Properties Impacting 
Hazardous EffectsHazardous Effects

SolubilitySolubility –– ability to be ability to be dissolveddissolved into solventinto solvent
Specific GravitySpecific Gravity –– density ratio with density ratio with water water 

(<1 (<1 –– float on water; >1 float on water; >1 -- sink in water)sink in water)

Vapor Density Vapor Density –– density ratio with density ratio with airair
(<1 (<1 –– disperse in air; >1 disperse in air; >1 -- settle close to ground)settle close to ground)

Vapor PressureVapor Pressure –– pressure exerted by a pressure exerted by a vaporvapor
(BLEVE (BLEVE --Boiling Liquid Expanding Vapor Explosion)Boiling Liquid Expanding Vapor Explosion)

Boiling PointBoiling Point –– TT00 liquidliquid changes to changes to vaporvapor
Melting PointMelting Point –– TT00 solidsolid changes to changes to liquidliquid
Flash PointFlash Point -- minimumminimum ignition Tignition T00 for vaporsfor vapors



When Is It Hazardous Waste?When Is It Hazardous Waste?When Is It Hazardous Waste?

IfIf & & WhenWhen hazardous substances are hazardous substances are discardeddiscarded
or or intended to be discardedintended to be discarded such as:such as:
Commercial chemical products (nonCommercial chemical products (non--usable)usable)
Manufacturing chemical intermediatesManufacturing chemical intermediates
Residue remaining in a chemical containerResidue remaining in a chemical container
Residue or contaminated soil, water, or Residue or contaminated soil, water, or 
other debris from chemical spill cleanupother debris from chemical spill cleanup



Hazardous Waste DefinitionHazardous Waste DefinitionHazardous Waste Definition
More than 500 wastes or waste streams identified More than 500 wastes or waste streams identified 
for their ability to cause extremely adverse health for their ability to cause extremely adverse health 
effects in humans and or plantseffects in humans and or plants

“A Waste or Combination of Wastes as defined in 40 “A Waste or Combination of Wastes as defined in 40 
CFR 261.30CFR 261.30--34”34”
Listed F, K, P, U Type Wastes Listed F, K, P, U Type Wastes –– Subpart DSubpart D
“Those Substances  Defined as Hazardous Wastes in 49 “Those Substances  Defined as Hazardous Wastes in 49 
CFR 171.8” CFR 171.8” 

“Wastes defined as “Wastes defined as ignitable, corrosive, reactive, ignitable, corrosive, reactive, 
toxictoxic materials (as defined in 40 CFR 261.20materials (as defined in 40 CFR 261.20--24)”24)”

(D wastes (D wastes -- Subpart C)”Subpart C)”



Environmental Protection 
Agency (EPA) - Waste

Environmental Protection Environmental Protection 
Agency (EPA) Agency (EPA) -- WasteWaste

RCRARCRA -- Resource Conservation & Recovery Resource Conservation & Recovery 
Act (1976) Act (1976) 
Waste treatment addressed from “Waste treatment addressed from “cradle to gravecradle to grave” ” 
(generate>treat>store>dispose)(generate>treat>store>dispose)
Only applies to Only applies to active and future facilitiesactive and future facilities and does and does 
not address abandoned or historical sites not address abandoned or historical sites 
HSWAHSWA –– Hazardous & Solid Waste Amendments Hazardous & Solid Waste Amendments --
1984 amendments to RCRA that required phasing 1984 amendments to RCRA that required phasing 
out land disposal of hazardous waste (more out land disposal of hazardous waste (more 
stringent hazardous waste management standards stringent hazardous waste management standards 
set set –– monitoring wells, leachate membranesmonitoring wells, leachate membranes))



Hazardous Waste CategoriesHazardous Waste CategoriesHazardous Waste Categories
Nonspecific Source Wastes (Nonspecific Source Wastes (FF) ) --

generic wastes produced by common generic wastes produced by common 
manufacturing & industrial manufacturing & industrial processesprocesses (i.e. (i.e. 
metal plating, petroleum refinery)metal plating, petroleum refinery)

Specific Source Wastes (Specific Source Wastes (KK) ) --
wastes fromwastes from specially identified industries specially identified industries 
(i.e. pharmaceutical, pesticide, iron & steel)(i.e. pharmaceutical, pesticide, iron & steel)

Commercial Chemical Products (Commercial Chemical Products (PP & & UU) ) --
specific chemical products specific chemical products oror chemical chemical 
intermediates intermediates –– P items are highly toxic; U P items are highly toxic; U 
items less toxic items less toxic (i.e. phosgene vs. acetone)(i.e. phosgene vs. acetone)



Generators, Transporters, & 
TSD Facilities (RCRA)

Generators, Transporters, & Generators, Transporters, & 
TSD Facilities (RCRA)TSD Facilities (RCRA)

GeneratorsGenerators are facilities (places or people) are facilities (places or people) 
who make or “generate” hazardous waste.who make or “generate” hazardous waste.
TransportersTransporters are people who move are people who move 
hazardous wastes.hazardous wastes.
TSDFTSDF’s are facilities that treat, store, and/or ’s are facilities that treat, store, and/or 
dispose of hazardous waste.  They are dispose of hazardous waste.  They are 
regulated and must have, among other regulated and must have, among other 
requirements, an EPA ID#.requirements, an EPA ID#.



Generator StandardsGenerator StandardsGenerator Standards
Hazardous waste determinationHazardous waste determination
Obtaining EPA identification numberObtaining EPA identification number
Adhering to proper manifest protocolAdhering to proper manifest protocol
Adhering to waste preAdhering to waste pre--transport transport 
requirementsrequirements
Establishing proper recordkeeping/reportingEstablishing proper recordkeeping/reporting
Executing proper waste exporting/importing Executing proper waste exporting/importing 



Transporter StandardsTransporter StandardsTransporter Standards
Obtaining EPA identification numberObtaining EPA identification number
Adhering to waste transfer facility Adhering to waste transfer facility 
requirementsrequirements
Adhering to proper manifest protocolAdhering to proper manifest protocol
Establishing proper recordkeepingEstablishing proper recordkeeping
Executing proper waste transportExecuting proper waste transport
Adhering to proper accidental waste Adhering to proper accidental waste 
discharge and clean up protocol discharge and clean up protocol 



TSDF StandardsTSDF StandardsTSDF Standards
Obtaining EPA identification numberObtaining EPA identification number
Posting required noticesPosting required notices
Executing general waste analysisExecuting general waste analysis
Providing security onsiteProviding security onsite
Executing general inspection requirementsExecuting general inspection requirements
Providing personnel trainingProviding personnel training
Providing requirements for handling hazardous Providing requirements for handling hazardous 
wastewaste
Providing location standardsProviding location standards
Addressing Preparedness & Prevention, Addressing Preparedness & Prevention, 
Contingency Plan & Emergency Procedures, Contingency Plan & Emergency Procedures, 
Manifest System, Recordkeeping/Reporting, etc. Manifest System, Recordkeeping/Reporting, etc. 



Regulated Hazardous WasteRegulated Hazardous WasteRegulated Hazardous Waste
More than 85% of all hazardous wastes are More than 85% of all hazardous wastes are 
produced by the following generators:produced by the following generators:

Chemical and allied product companiesChemical and allied product companies
MetalMetal--related industriesrelated industries
Petroleum and coal productsPetroleum and coal products

Types of “quantity generators” per month:Types of “quantity generators” per month:
Large: >2,200 lbs. (>1000 kg.)Large: >2,200 lbs. (>1000 kg.)

(chemical & pharmaceutical plants)(chemical & pharmaceutical plants)
Small: between 2,200 lbs. and 220 lbs.Small: between 2,200 lbs. and 220 lbs.

(laboratories, printers, dry cleaners)(laboratories, printers, dry cleaners)
Conditionally Exempt Small: <220 lbs. Conditionally Exempt Small: <220 lbs. 

11--hour photo labs, dental officeshour photo labs, dental offices



Non-RCRA Regulated 
Hazardous Waste

NonNon--RCRA Regulated RCRA Regulated 
Hazardous WasteHazardous Waste

Domestic sewageDomestic sewage
Irrigation waters or industrial discharges Irrigation waters or industrial discharges 
allowed under Clean Water Actallowed under Clean Water Act
Nuclear material regulated by Atomic Nuclear material regulated by Atomic 
Energy Act (i.e. tritium)Energy Act (i.e. tritium)
Household wastes Household wastes –– paint & pesticidespaint & pesticides
Certain mining and mineral processing Certain mining and mineral processing 
wasteswastes



Common Household Hazardous 
Waste Products

Common Household Hazardous Common Household Hazardous 
Waste ProductsWaste Products

Cleaning Products (oven, drain, wood, tub)Cleaning Products (oven, drain, wood, tub)
Automotive Products (motor oil, antifreeze) Automotive Products (motor oil, antifreeze) 
Lawn & Garden Products (herbicides, insecticides)Lawn & Garden Products (herbicides, insecticides)
Indoor Pesticides (ant, cockroach, flea, rat, moth)Indoor Pesticides (ant, cockroach, flea, rat, moth)
Workshop/Painting Supplies (thinner, glue, stain)Workshop/Painting Supplies (thinner, glue, stain)
Miscellaneous (batteries, mercury thermometers)Miscellaneous (batteries, mercury thermometers)
Flammable products (kerosene, propane, diesel)Flammable products (kerosene, propane, diesel)



Methods of Hazardous Waste DisposalMethods of Hazardous Waste DisposalMethods of Hazardous Waste Disposal
Secure Chemical LandfillSecure Chemical Landfill ((with leachate control with leachate control 
systems and monitoring wells; more stringent laws systems and monitoring wells; more stringent laws 
made these unfavorable)made these unfavorable)
Deep Well InjectionDeep Well Injection (liquid wastes pumped into (liquid wastes pumped into 
porous rock formations well below drinking water porous rock formations well below drinking water 
aquifers)aquifers)
Physical, Chemical, Biological TreatmentPhysical, Chemical, Biological Treatment
(evaporation, carbon adsorption; neutralization, (evaporation, carbon adsorption; neutralization, 
oxidationoxidation--reduction; biostimulation)reduction; biostimulation)
Controlled IncinerationControlled Incineration (burn at very high (burn at very high 
temperatures; afterburners, scrubbers, electrostatic temperatures; afterburners, scrubbers, electrostatic 
precipitators reduce pollutants)precipitators reduce pollutants)
Waste ExchangesWaste Exchanges (recycling (recycling –– clearinghouse clearinghouse 
established to link buyers and sellers of waste)established to link buyers and sellers of waste)



Remediation TechnologiesRemediation TechnologiesRemediation Technologies
ChemicalChemical

Neutralization, PrecipitationNeutralization, Precipitation
Oxidation, ReductionOxidation, Reduction
Ion ExchangeIon Exchange
DisinfectionDisinfection

PhysicalPhysical
Screening, SedimentationScreening, Sedimentation
FiltrationFiltration
Stripping, Air and SteamStripping, Air and Steam

BiologicalBiological
AerobicAerobic
AnaerobicAnaerobic



Environmental Protection 
Agency (EPA) - Waste

Environmental Protection Environmental Protection 
Agency (EPA) Agency (EPA) -- WasteWaste

CERCLACERCLA –– Comprehensive Environmental Comprehensive Environmental 
Response, Compensation and Liability Act Response, Compensation and Liability Act 
(1980)(1980)
Set up Set up ““tax" system to collect monies for cleanup and put it tax" system to collect monies for cleanup and put it 
into a into a ““SuperfundSuperfund”” (orig. $1.6 Billion collected)(orig. $1.6 Billion collected)
Tax on quantity of product produced, not waste producedTax on quantity of product produced, not waste produced
Developed site evaluation model Developed site evaluation model ““Hazard Ranking SystemHazard Ranking System" " 
to rank worst sitesto rank worst sites
If sites not serious enough, states usually pick them up for If sites not serious enough, states usually pick them up for 
cleanupcleanup
Created Created National Priorities ListNational Priorities List (worst sites)(worst sites)
As of July 2003 As of July 2003 -- 1,233 uncontrolled sites1,233 uncontrolled sites



Determining Who Caused HazardDetermining Who Caused HazardDetermining Who Caused Hazard
While EPA cleans and investigates site, an While EPA cleans and investigates site, an 
investigation is conducted to determine who investigation is conducted to determine who 
caused hazard and attempt to recover costscaused hazard and attempt to recover costs
All “potentially responsible parties” (PRPs) are All “potentially responsible parties” (PRPs) are 
identifiedidentified
Two (2) pathways are possibleTwo (2) pathways are possible

PRPs agree on responsibility and share cleanup PRPs agree on responsibility and share cleanup 
expensesexpenses
PRPs go to court and battle out liabilityPRPs go to court and battle out liability

ROD ROD –– Record of Decision, this is the final court Record of Decision, this is the final court 
determined legal remedy.  It is the agreement determined legal remedy.  It is the agreement 
between “responsible parties” and EPAbetween “responsible parties” and EPA



Environmental Protection 
Agency (EPA) - Waste

Environmental Protection Environmental Protection 
Agency (EPA) Agency (EPA) -- WasteWaste

SARASARA –– Superfund Amendments & Superfund Amendments & 
Reauthorization Act (1985)Reauthorization Act (1985)
Continuation (Continuation (reauthorizationreauthorization) of CERCLA) of CERCLA
Additional monies collected for Additional monies collected for ““SuperfundSuperfund”” ($8.5B)($8.5B)
Community RightCommunity Right--toto--KnowKnow provisions created (i.e., these provisions created (i.e., these 
reports are available to neighborhood fire stations)reports are available to neighborhood fire stations)
Toxic Release InventoriesToxic Release Inventories must be made available to must be made available to 
communities (annual report of releases to air and water) communities (annual report of releases to air and water) 
www.epa.gov/triwww.epa.gov/tri
Spills and leaks of certain chemicals and in certain quantities Spills and leaks of certain chemicals and in certain quantities 
must be reportedmust be reported



“Superfund” Issues“Superfund” Issues“Superfund” Issues



“Superfund” Process“Superfund” Process“Superfund” Process
Site discoveredSite discovered
Site securedSite secured
Remedial Investigation / Feasibility Studies Remedial Investigation / Feasibility Studies 
conductedconducted
Remediation selection method chosenRemediation selection method chosen
Construction beginsConstruction begins
Site RemediatedSite Remediated



“Superfund” Process –
National Priority Listing (NPL)

“Superfund” Process “Superfund” Process ––
National Priority Listing (NPL)National Priority Listing (NPL)

Site proposedSite proposed
Public comments taken by EPAPublic comments taken by EPA
EPA responds to commentsEPA responds to comments
Site placed on NPL List by EPA if:Site placed on NPL List by EPA if:

EPA “Hazard Ranking System” screening passedEPA “Hazard Ranking System” screening passed
State designates site as topState designates site as top--priority site in statepriority site in state
All three criteria met:All three criteria met:

ATSDR issues health advisory banning peopleATSDR issues health advisory banning people
EPA says site is significant public health threatEPA says site is significant public health threat
EPA feels remedial authority more costEPA feels remedial authority more cost--effective than effective than 
emergency removal authorityemergency removal authority



“Superfund” Site Conversion“Superfund” Site Conversion“Superfund” Site Conversion
Wide Beach Development, Wide Beach Development, 

Brant, NYBrant, NY

http://www.epa.gov/superfund/programs/recycle/success/casestud/whttp://www.epa.gov/superfund/programs/recycle/success/casestud/widebcsi.htmidebcsi.htm



“Superfund” Site Statistics 2004“Superfund” Site Statistics 2004“Superfund” Site Statistics 2004

926 926 ““SuperfundSuperfund”” sites have had all cleanup sites have had all cleanup 
construction completed. construction completed. 
There are 1,644 NPL sites: There are 1,644 NPL sites: 

68 sites have been proposed68 sites have been proposed
1,237 sites are final1,237 sites are final
47 sites  have been partially deleted47 sites  have been partially deleted
292 sites have been deleted292 sites have been deleted

http://www.epa.gov/superfund/sites/query/queryhtm/npltotal.http://www.epa.gov/superfund/sites/query/queryhtm/npltotal.htmhtm



“Superfund” –Region 2“Superfund” “Superfund” ––Region 2Region 2

http://www.epa.gov/region02/superfund/update.htm#I6http://www.epa.gov/region02/superfund/update.htm#I6



“Superfund” –Region 2“Superfund” “Superfund” ––Region 2Region 2

http://www.epa.gov/region02/superfund/update.htm#I6http://www.epa.gov/region02/superfund/update.htm#I6



“Superfund” –Region 2“Superfund” “Superfund” ––Region 2Region 2

State or 
Territory

Number of NPL 
Sites,
Total / Proposed

Deleted From NPL 
or Construction 
Complete

Under 
Construction or 
in Design Stage

Under Study 
or Proposed 
to NPL

New Jersey 129 /2 45 63 23

New York 100 / 1 44 43 14

Puerto Rico 12 / 0 8 2 2

Virgin Islands 2 / 0 0 1 1

Total 243 /3 97 109 40

Table 1 - Status of Region 2 National Priorities List Sites 2000

http://www.epa.gov/region02/superfund/update.htm#I6http://www.epa.gov/region02/superfund/update.htm#I6



Regional “Superfund” Sites (NPL)Regional “Superfund” Sites (NPL)Regional “Superfund” Sites (NPL)

Proposed Proposed 

Deleted Deleted 

Final Final 

NPL SitesNPL Sites

http://map3.epa.gov/enviromapper/index.htmlhttp://map3.epa.gov/enviromapper/index.html



“Superfund” – Hudson River“Superfund” “Superfund” –– Hudson RiverHudson River
Hudson River PCBs SiteHudson River PCBs Site

During a 30During a 30--year period ending in 1977, between 209,000 year period ending in 1977, between 209,000 
and 1.3 million pounds of PCBs were released into the and 1.3 million pounds of PCBs were released into the 
Hudson River from two GE capacitor manufacturing plants Hudson River from two GE capacitor manufacturing plants 
located in Fort Edward and Hudson Falls, New York. PCB located in Fort Edward and Hudson Falls, New York. PCB 
oils were released both directly and indirectly from these oils were released both directly and indirectly from these 
plants.plants.
In February 2002, EPA signed a Record Of Decision In February 2002, EPA signed a Record Of Decision 
(ROD) to conduct the long(ROD) to conduct the long--term cleanup of a 40term cleanup of a 40--mile mile 
portion of the site in the upper Hudson. The decision calls portion of the site in the upper Hudson. The decision calls 
for dredging 2.65 million cubic yards of contaminated for dredging 2.65 million cubic yards of contaminated 
sediment to remove an estimated 150,000 pounds of PCBs sediment to remove an estimated 150,000 pounds of PCBs 
at an estimated cost of $500 million. at an estimated cost of $500 million. 

http://www.epa.gov/superfund/accomp/success/hudson.htmhttp://www.epa.gov/superfund/accomp/success/hudson.htm



Staten Island Fuel Facility ExplosionStaten Island Fuel Facility ExplosionStaten Island Fuel Facility Explosion

http://www.epa.gov/oilspill/pdfs/0703update.pdfhttp://www.epa.gov/oilspill/pdfs/0703update.pdf



Environmental Protection 
Agency (EPA)

Environmental Protection Environmental Protection 
Agency (EPA)Agency (EPA)

CAACAA (1970) (1970) -- Clean Air Act Clean Air Act -- established air established air 
quality standards & regulated pollutant levelsquality standards & regulated pollutant levels
CWACWA (1977) (1977) -- Clear Water Act Clear Water Act -- established established 
clean water standard for discharge of clean water standard for discharge of 
pollutants into U.S. waterways pollutants into U.S. waterways 
TSCATSCA (1976) (1976) -- Toxic Substances Control Act Toxic Substances Control Act 
-- Manufacturers and importers of chemicals Manufacturers and importers of chemicals 
required to include info about health and required to include info about health and 
environmental effects of those chemicals environmental effects of those chemicals 



Air PollutionAir PollutionAir Pollution



Sources of Air PollutionSources of Air PollutionSources of Air Pollution
MajorMajor

TransportationTransportation –– automobiles and trucksautomobiles and trucks
Electric Power PlantsElectric Power Plants –– burn coal and oilburn coal and oil
IndustryIndustry –– steel mills, metal smelters, oil steel mills, metal smelters, oil 
refineries, pulp and paper millsrefineries, pulp and paper mills

MinorMinor
Heating homes and buildingsHeating homes and buildings -- oil, gas, oil, gas, 
electricity vs. coalelectricity vs. coal
Burning refuseBurning refuse –– sanitary landfills or sanitary landfills or 
incinerator with pollution control devicesincinerator with pollution control devices



Environmental Protection 
Agency (EPA) - Air

Environmental Protection Environmental Protection 
Agency (EPA) Agency (EPA) -- AirAir

CAACAA -- Clean Air Act (1970) Clean Air Act (1970) 
Established Established National Ambient Air Quality StandardsNational Ambient Air Quality Standards
(NAAQS) (NAAQS) –– to protect public health & environment to protect public health & environment 
in every state by 1975in every state by 1975
States developed States developed state implementation plansstate implementation plans (SIP's) (SIP's) 
applicable to appropriate industrial sources in stateapplicable to appropriate industrial sources in state
Amended in 1977 to set new goals (dates) for Amended in 1977 to set new goals (dates) for 
achieving attainment of NAAQS since many areas achieving attainment of NAAQS since many areas 
of the country had failed to meet the deadlines of the country had failed to meet the deadlines 
1990 amendments goal was to meet insufficiently 1990 amendments goal was to meet insufficiently 
addressed problems (acid rain, ozone depletion, etc.)addressed problems (acid rain, ozone depletion, etc.)



Criteria Air Pollutants 
(National Ambient Air Quality Standards)

Criteria Air Pollutants Criteria Air Pollutants 
((NNational ational AAmbient mbient AAir ir QQuality uality SStandards)tandards)

These 6 (formally 7 with hydrocarbons) air These 6 (formally 7 with hydrocarbons) air 
pollutants were chosen because of their ubiquity pollutants were chosen because of their ubiquity 
and health significance. Hydrocarbons are now and health significance. Hydrocarbons are now 
regulated under the new air toxics program.regulated under the new air toxics program.
The 6 NAAQS are:The 6 NAAQS are:

ParticulatesParticulates –– PMPM10 10 andand PMPM2.52.5

Sulfur Dioxide Sulfur Dioxide –– SOSO22

Carbon Monoxide Carbon Monoxide –– COCO
Oxides of Nitrogen Oxides of Nitrogen –– NONOxx (NO and NO(NO and NO22))
Ozone and Photochemical OxidantsOzone and Photochemical Oxidants –– OO33

Lead Lead –– PbPb



Clean Air Act Amendments of 1990Clean Air Act Amendments of 1990Clean Air Act Amendments of 1990
New Source Performance StandardsNew Source Performance Standards
Automotive Efficiency Standard (cleaner)Automotive Efficiency Standard (cleaner)
Air pollution control devices (autos) Air pollution control devices (autos) 
Fuels Regulation (oxygenated fuels)Fuels Regulation (oxygenated fuels)
National Emission Standards for Hazardous National Emission Standards for Hazardous 
Air Pollutants Air Pollutants –– NESHAP (localized, very NESHAP (localized, very 
toxic toxic –– 188 chemicals at present)188 chemicals at present)
Air Pollution Credits Air Pollution Credits -- “smog futures” (SIPs)“smog futures” (SIPs)
“Clear Skies” legislation (in Congress) “Clear Skies” legislation (in Congress) -- smogsmog



Ambient/Emissions TrendsAmbient/Emissions TrendsAmbient/Emissions Trends
Changes in air quality concentrations do 
not always match changes in 
nationwide emissions due to:

Location of monitors (urban vs. total 
emissions)
Not all of the principal pollutants 

emitted directly to the air (ozone)
Amount measured depends on monitor 

distance from chemical reactions 
Emissions from some sources are 

estimated rather than measured
Weather conditions contribute to the 

formation/buildup of pollutants (ozone –
hot, dry, stagnant conditions)

Negative numbers indicate improvements in air quality or 
reductions in emissions. Positive numbers show where 
emissions have increased or air quality has gotten worse. 
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Long Term Air Quality TrendsLong Term Air Quality TrendsLong Term Air Quality Trends

(-48%) (-17%) (-51%) (-52%) (-34%)a (-98%)b



Despite Increases, NAAQS Decreased!Despite Increases, NAAQS Decreased!Despite Increases, NAAQS Decreased!
. 

The graph below shows that between 1970 and 2003, gross domestic product increased 176 percent, vehicle miles traveled increased
155 percent, energy consumption increased 45 percent, and U.S. population grew by 39 percent. During the same time period, total
emissions of the six principal air pollutants dropped by 51 percent.



Water PollutionWater PollutionWater Pollution



Water-Related RegulationsWaterWater--Related RegulationsRelated Regulations
US Public Health Service US Public Health Service -- first water quality first water quality 
standard (varied by state; only addressed standard (varied by state; only addressed 
microbiological quality)microbiological quality)
US EPA US EPA -- Safe Drinking Water ActSafe Drinking Water Act

National Primary Drinking Water RegulationsNational Primary Drinking Water Regulations
primaryprimary standards  standards  –– enforceable; protect healthenforceable; protect health
National Secondary Drinking Water RegulationsNational Secondary Drinking Water Regulations
secondarysecondary standards standards –– nonnon--enforceable; cosmetic enforceable; cosmetic 
(skin or tooth discoloration) & aesthetic (taste, (skin or tooth discoloration) & aesthetic (taste, 
odor, or color)odor, or color)
MonitoringMonitoring –– present and future health threatspresent and future health threats
Public notification provisionPublic notification provision –– see DEP reportsee DEP report

http://www.epa.gov/safewater/mcl.htmlhttp://www.epa.gov/safewater/mcl.html



Typical Water Treatment SystemTypical Water Treatment System



Drinking Water Treatment –
Drinking Water

Drinking Water Treatment Drinking Water Treatment ––
DrinkingDrinking WaterWater

PrimaryPrimary Treatment (Treatment (mechanicalmechanical process)process)
Screening Screening –– large objects (leaves)large objects (leaves)
Sedimentation Sedimentation –– heavy suspended materialheavy suspended material
Coagulation Coagulation –– Alum added; flocs fall to bottomAlum added; flocs fall to bottom
Filtration Filtration –– beds of sand, crushed coal, or earthbeds of sand, crushed coal, or earth

SecondarySecondary Treatment (Treatment (disinfectiondisinfection process)process)
(Tertiary(Tertiary Treatment, Treatment, if necessaryif necessary))

VOCs, phosphates, metalsVOCs, phosphates, metals
air stripping, land application, ion exchangeair stripping, land application, ion exchange



Publicly Owned Treatment 
Works (POTW) – Waste Water

Publicly Owned Treatment Publicly Owned Treatment 
Works (POTW) Works (POTW) –– WasteWaste WaterWater
PrimaryPrimary Treatment (Treatment (mechanicalmechanical process)process)

ScreeningScreening
SedimentationSedimentation

SecondarySecondary Treatment (Treatment (biologicalbiological process)process)
Trickling filters (crushed stone beds + slime)Trickling filters (crushed stone beds + slime)
Activated Sludge (sewage + sludge + air mix)Activated Sludge (sewage + sludge + air mix)

TertiaryTertiary Treatment (Treatment (disinfectiondisinfection process)process)
Chlorine, ozonation, UV lightChlorine, ozonation, UV light
Membrane/carbon filtration, air strippingMembrane/carbon filtration, air stripping



Hazardous SubstancesHazardous SubstancesHazardous Substances



Environmental Protection 
Agency (EPA) - Chemicals
Environmental Protection Environmental Protection 

Agency (EPA) Agency (EPA) -- ChemicalsChemicals
TSCATSCA –– Toxic Substances Control Act (1976)Toxic Substances Control Act (1976)

Prevented the introduction of toxic substances into everyday Prevented the introduction of toxic substances into everyday 
life (mostly industrial products)life (mostly industrial products)
PrePre--manufacturing notice (PMN), and Significant New Use manufacturing notice (PMN), and Significant New Use 
Requirements (SNUR) gave EPA a chance to Requirements (SNUR) gave EPA a chance to evaluate evaluate 
toxicity before product comes to markettoxicity before product comes to market (new adhesives, (new adhesives, 
cleaners, pigments) cleaners, pigments) 
Manufacturers must submit results of toxicological testing to Manufacturers must submit results of toxicological testing to 
EPA.  EPA reviews and may ask for further testing.EPA.  EPA reviews and may ask for further testing.
TSCA has TSCA has power to ban harmful industrial chemicalspower to ban harmful industrial chemicals that that 
pose an unreasonable risk (asbestos, Polychlorinated pose an unreasonable risk (asbestos, Polychlorinated 
Biphenyls, etc.)Biphenyls, etc.)



Material Safety Data Sheets 
(MSDS)

Material Safety Data Sheets Material Safety Data Sheets 
(MSDS)(MSDS)

Substance IdentitySubstance Identity
Hazardous IngredientsHazardous Ingredients
Physical Data (BP, VP, SG, MP, etc.)Physical Data (BP, VP, SG, MP, etc.)
Fire and explosion data (FP, LEL, UEL)Fire and explosion data (FP, LEL, UEL)
Reactivity data (stability, incompatibilities)Reactivity data (stability, incompatibilities)
Health hazard data (acute, chronic)Health hazard data (acute, chronic)
Precautions for safe handling and usePrecautions for safe handling and use
Control measures (PPE, etc.)Control measures (PPE, etc.)



Environmental Protection 
Agency (EPA) - Pesticides
Environmental Protection 
Agency (EPA) - Pesticides

FIFRAFIFRA –– Federal Insecticide, Fungicide Federal Insecticide, Fungicide 
and Rodenticide Act (1996)and Rodenticide Act (1996)
Controls pesticide approvals and renewalsControls pesticide approvals and renewals (specific (specific 
use, on specific product, at specific level)use, on specific product, at specific level)
Set 5Set 5--year “Sunset Clause” (every approval expires year “Sunset Clause” (every approval expires 
in 5 years and must be rein 5 years and must be re--evaluated and renewed)evaluated and renewed)
Covers biocides, disinfectants, sanitizing agents, Covers biocides, disinfectants, sanitizing agents, 
repellants etc.repellants etc.
Pesticides must be registeredPesticides must be registered and their and their usersusers, , 
certifiedcertified



Non-EPA Hazardous Waste LawsNonNon--EPA Hazardous Waste LawsEPA Hazardous Waste Laws

Nuclear Waste Policy ActNuclear Waste Policy Act (1982) (1982) –– addressed addressed 
radioactive waste management (Nuclear radioactive waste management (Nuclear 
Regulatory Commission)Regulatory Commission)

Atomic Energy Act (AEA) of 1954Atomic Energy Act (AEA) of 1954

MWTAMWTA (1988) (1988) –– Medical Waste Tracking Medical Waste Tracking 
Act Act –– addressed using manifest system for addressed using manifest system for 
biomedical waste (program varies statebiomedical waste (program varies state--byby--
state)state)



Nuclear Regulatory CommissionNuclear Regulatory CommissionNuclear Regulatory Commission
HighHigh--Level Waste DisposalLevel Waste Disposal

Photo and Location of Yucca MountainPhoto and Location of Yucca Mountain

Map showing the location of Map showing the location of 
Yucca Mountain in relation to Yucca Mountain in relation to 
major highways; surrounding major highways; surrounding 
counties, cities, and towns in counties, cities, and towns in 
Nevada and California; the Nevada and California; the 
Nevada Test Site; and Death Nevada Test Site; and Death 
Valley National Park. Valley National Park. 

Yucca Mountain is located on Yucca Mountain is located on 
federal land in Nye county in federal land in Nye county in 
southern Nevada, southern Nevada, 
approximately 160 km (100 approximately 160 km (100 
miles) northwest of Las Vegas.miles) northwest of Las Vegas.

http://www.nrc.gov/waste/hlwhttp://www.nrc.gov/waste/hlw--disposal/photodisposal/photo--loc.htmlloc.html



Nuclear Regulatory CommissionNuclear Regulatory CommissionNuclear Regulatory Commission

http://www.hsrd.ornl.gov/nrc/rulemaking.htmhttp://www.hsrd.ornl.gov/nrc/rulemaking.htm

LowLow--Level Waste DisposalLevel Waste Disposal



NYS Medical Waste Tracking ActNYS Medical Waste Tracking ActNYS Medical Waste Tracking Act
Approximately 18,000 regulated medical waste Approximately 18,000 regulated medical waste 
(RMW) generators in New York State dispose of an (RMW) generators in New York State dispose of an 
estimated 200,000 tons of RMW annually. In the estimated 200,000 tons of RMW annually. In the 
late 1980's, medical debris washed up on New York late 1980's, medical debris washed up on New York 
beaches, resulting in the enactment of the federal beaches, resulting in the enactment of the federal 
Medical Waste Tracking Act (MWTA) of 1988.Medical Waste Tracking Act (MWTA) of 1988.
As a result of that Act, a $1.5 billion per year As a result of that Act, a $1.5 billion per year 
medical waste management industry was born, medical waste management industry was born, 
stricter RMW disposal laws and regulations were stricter RMW disposal laws and regulations were 
developed, and sensitivity regarding the proper developed, and sensitivity regarding the proper 
management and disposal of RMW increased.management and disposal of RMW increased.
Although the MWTA expired in 1991, this Act, Although the MWTA expired in 1991, this Act, 
public sensitivity and a large body of state and public sensitivity and a large body of state and 
federal laws and regulations have shaped the State's federal laws and regulations have shaped the State's 
regulated medical waste program. regulated medical waste program. 



Department of Transportation 
(DOT) - Transport

Department of Transportation Department of Transportation 
(DOT) (DOT) -- TransportTransport

HMTAHMTA -- Hazardous Materials Transportation Hazardous Materials Transportation 
Act (1974) Act (1974) 
Established standards for transporting Established standards for transporting 
hazardous materials interstatehazardous materials interstate



Department of Transportation 
Placard Review

Department of Transportation Department of Transportation 
Placard ReviewPlacard Review

http://klbproductions.com/yogi/hazmat/placards/class1.html
http://klbproductions.com/yogi/hazmat/placards/class2.html
http://klbproductions.com/yogi/hazmat/placards/class2.html
http://klbproductions.com/yogi/hazmat/placards/class3.html
http://klbproductions.com/yogi/hazmat/placards/class4.html
http://klbproductions.com/yogi/hazmat/placards/class5.html
http://klbproductions.com/yogi/hazmat/placards/class6.html
http://klbproductions.com/yogi/hazmat/placards/class7.html
http://klbproductions.com/yogi/hazmat/placards/class8.html
http://klbproductions.com/yogi/hazmat/placards/class9.html
http://klbproductions.com/yogi/hazmat/placards/etc.html
http://klbproductions.com/yogi/hazmat/placards/etc.html
http://klbproductions.com/yogi/hazmat/placards/class4.html


Hazard Classification SystemHazard Classification SystemHazard Classification System
Class 1 Class 1 -- ExplosivesExplosives
Class 2 Class 2 -- GasesGases
Class 3 Class 3 -- Flammable liquidsFlammable liquids
Class 4 Class 4 -- Flammable solidsFlammable solids
Class 5 Class 5 -- Oxidizers & Organic peroxidesOxidizers & Organic peroxides
Class 6 Class 6 -- Toxic & Infectious substances Toxic & Infectious substances 
Class 7 Class 7 -- Radioactive materialsRadioactive materials
Class 8 Class 8 -- Corrosive materialsCorrosive materials
Class 9 Class 9 -- Miscellaneous dangerous goodsMiscellaneous dangerous goods



Color ID Clues for PlacardsColor ID Clues for Placards
orangeorange -- explosiveexplosive
red red -- flammableflammable
greengreen -- nonnon--flammableflammable
yellowyellow -- reactivereactive
white white -- poisonouspoisonous
white/white/redred vveerrttiiccaal l ssttrriippeess -- flammable solidflammable solid
white over white over blackblack -- corrosivecorrosive
twotwo colorscolors -- two major hazardstwo major hazards



Symbol & Hazard Class 
ID Clues for Placards

Symbol & Hazard Class 
ID Clues for Placards

bursting ball bursting ball -- explosive (1)explosive (1)
flame flame -- flammable (2)flammable (2)
slash Wslash W-- dangerous when wet (4.3)dangerous when wet (4.3)
skull & cross bones skull & cross bones -- poisonous (6)poisonous (6)
circle with flame circle with flame -- oxidizing material (5)oxidizing material (5)
cylinder cylinder -- gas under pressure (2.2)gas under pressure (2.2)
propeller propeller -- radioactive (7)radioactive (7)
test tube/hand/metal test tube/hand/metal -- corrosive (8)corrosive (8)



National Fire Protection 
Association Guide

National Fire Protection National Fire Protection 
Association GuideAssociation Guide



National Fire Protection 
Association Guide

National Fire Protection National Fire Protection 
Association GuideAssociation Guide

HealthHealth

IDLHIDLH

Level ALevel A

Level BLevel B

Level CLevel C

Level D

FlammabilityFlammability

<73<73ooF           F           

7373--100100ooF    F    

100100--200200ooF F 

>200>200ooF F 

>1500>1500ooF

ReactivityReactivity

Detonates EasilyDetonates Easily

Strong ShockStrong Shock

Violent Chemical Violent Chemical 
ChangeChange

Unstable if heatedUnstable if heated

StableLevel D

44

33

22

11

00 F Stable



Occupational Safety and Health 
Act (OSHA) - Labor

Occupational Safety and Health Occupational Safety and Health 
Act (OSHA) Act (OSHA) -- LaborLabor

OSHAOSHA (1970) (1970) -- Employer provides a “Employer provides a “safe and safe and 
healthyhealthy” workplace.  Employee abides by ” workplace.  Employee abides by 
employer rules concerning same.employer rules concerning same.
Two types of inspectorsTwo types of inspectors

Compliance Safety Officers (CSO)Compliance Safety Officers (CSO)
Compliance Health Offices (CHO)Compliance Health Offices (CHO)

Inspection Program (random, planned, complaint Inspection Program (random, planned, complaint 
driven, referral and accident) enforces PELsdriven, referral and accident) enforces PELs
“State plan”, which must be “at least as stringent” “State plan”, which must be “at least as stringent” 
as federal standard, allows state public employees as federal standard, allows state public employees 
to be covered under PEOSH (PESH Act passed in to be covered under PEOSH (PESH Act passed in 
1980 1980 -- NYS)NYS)



Occupational Safety and Health 
Act (OSHA) - Waste

Occupational Safety and Health Occupational Safety and Health 
Act (OSHA) Act (OSHA) -- WasteWaste

“HAZWOPER”“HAZWOPER” –– Hazardous Waste Operations Hazardous Waste Operations 
and Emergency Response (1989)and Emergency Response (1989)
Requires health and safety training for Requires health and safety training for 
persons managing hazardous materials persons managing hazardous materials 
(outgrowth of EPA’s SARA Title III)(outgrowth of EPA’s SARA Title III)



Elements of a Site H & S PlanElements of a Site H & S PlanElements of a Site H & S Plan



Elements of a Site H & S PlanElements of a Site H & S PlanElements of a Site H & S Plan
ID of Health & Safety PersonnelID of Health & Safety Personnel
Hazard AnalysisHazard Analysis
Employee TrainingEmployee Training
Written PPE ProgramWritten PPE Program
Medical SurveillanceMedical Surveillance
Monitoring ProtocolMonitoring Protocol
Site Control MeasuresSite Control Measures
Decontamination ProceduresDecontamination Procedures
Emergency Response PlanEmergency Response Plan
Confined Space Entry ProceduresConfined Space Entry Procedures
Spill Containment ProgramSpill Containment Program
Hazard CommunicationHazard Communication



Main Goals of Site S & H PlanMain Goals of Site S & H PlanMain Goals of Site S & H Plan

There should be There should be oneone comprehensive written comprehensive written 
Health & SafetyHealth & Safety programprogram
There should be There should be oneone comprehensive written comprehensive written 
sitesite--specific specific Health & SafetyHealth & Safety plan plan per siteper site
Plan must be made available to:Plan must be made available to:

employer or employee representativeemployer or employee representative
contractor, subcontractor, or other “exposee”contractor, subcontractor, or other “exposee”
OSHA personnelOSHA personnel
all agencies with regulatory authority over siteall agencies with regulatory authority over site



HAZWOPER Code ReviewHAZWOPER Code ReviewHAZWOPER Code Review



29 CFR 1910.120 - Highlights29 CFR 1910.120 29 CFR 1910.120 -- HighlightsHighlights

Site Characterization & AnalysisSite Characterization & Analysis
Site ControlSite Control
Engineering Controls, Work Practices, PPEEngineering Controls, Work Practices, PPE
MonitoringMonitoring
Handling of Hazardous Waste ContainersHandling of Hazardous Waste Containers
Decontamination ProceduresDecontamination Procedures
Emergency ResponseEmergency Response
TSDF Operations & RCRATSDF Operations & RCRA



Site Characterization & AnalysisSite Characterization & AnalysisSite Characterization & Analysis

Preliminary Evaluation Prior to Site EntryPreliminary Evaluation Prior to Site Entry
Hazard IdentificationHazard Identification
Site, Job Task, Hazard & Safety ParametersSite, Job Task, Hazard & Safety Parameters
Personal Protective Equipment (PPE)Personal Protective Equipment (PPE)
Monitoring ProtocolMonitoring Protocol
Risk IdentificationRisk Identification
Employee NotificationEmployee Notification



Site ControlSite ControlSite Control
Part of required Site Safety & Health Part of required Site Safety & Health 
ProgramProgram
Developed during planning stages and Developed during planning stages and 
modified as necessarymodified as necessary
Program includes: Program includes: 

site mapsite map
site work zones site work zones 
use of “buddy system” use of “buddy system” 
site communications site communications 
safe work SOP’s safe work SOP’s 
ID of nearest medical assistanceID of nearest medical assistance



Engineering Controls, 
Work Practices, & PPE
Engineering Controls, Engineering Controls, 

Work Practices, & PPEWork Practices, & PPE
PPE Selection Dependent on Site PPE Selection Dependent on Site 
Characterization & AnalysisCharacterization & Analysis
PPE Program: PPE Program: 

selectionselection
use & limitationsuse & limitations
durationduration
maintenance & storagemaintenance & storage
decontamination & disposaldecontamination & disposal
training & fittingtraining & fitting
donning & doffingdonning & doffing
inspection before, during & after useinspection before, during & after use
program evaluationprogram evaluation



MonitoringMonitoringMonitoring

Initial EntryInitial Entry
Periodic MonitoringPeriodic Monitoring
Monitoring of HighMonitoring of High--Risk EmployeesRisk Employees



Handling Drums & ContainersHandling Drums & ContainersHandling Drums & Containers

Opening Drums & ContainersOpening Drums & Containers
Material Handling EquipmentMaterial Handling Equipment
Radioactive WastesRadioactive Wastes
Shock Sensitive WastesShock Sensitive Wastes
Laboratory Waste PacksLaboratory Waste Packs
Sampling of Drum & Container ContentsSampling of Drum & Container Contents
Shipping & TransportShipping & Transport
Tank & Vault ProceduresTank & Vault Procedures



DecontaminationDecontaminationDecontamination

Develop & Follow Decontamination SOP’sDevelop & Follow Decontamination SOP’s
Choose Location to Minimize ExposureChoose Location to Minimize Exposure
Dispose of Equipment & Solvents Properly Dispose of Equipment & Solvents Properly 
Treat & Dispose of PPE ProperlyTreat & Dispose of PPE Properly
Authorized Employees to Handle PPEAuthorized Employees to Handle PPE
Notify Commercial Laundries of HazardsNotify Commercial Laundries of Hazards
Install Proper Showers & Change RoomsInstall Proper Showers & Change Rooms



Emergency ResponseEmergency ResponseEmergency Response

Develop Written Emergency Response PlanDevelop Written Emergency Response Plan
Elements of an Emergency Response PlanElements of an Emergency Response Plan
Procedures for Handling Emergency Procedures for Handling Emergency 
IncidentsIncidents



TSDF Operations & RCRATSDF Operations & RCRATSDF Operations & RCRA

Develop Written Safety & Health ProgramDevelop Written Safety & Health Program
Selected Topics: Selected Topics: 

Hazard Communication Hazard Communication 
Medical SurveillanceMedical Surveillance
DecontaminationDecontamination
New Technology  New Technology  
Material HandlingMaterial Handling
Training Training 
Emergency Response Emergency Response 



Other SectionsOther SectionsOther Sections

General RequirementsGeneral Requirements
TrainingTraining
Medical SurveillanceMedical Surveillance
Informational ProgramsInformational Programs
IlluminationIllumination
SanitationSanitation
New TechnologyNew Technology
Emergency Response to Toxic Releases Emergency Response to Toxic Releases 
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