Guidelines for PPE Ensemble Selection –Posted April 2011

GUIDELINES TO ENSEMBLES FOR SPECIFIC ACTIVITIES/TASKS 
WHERE CHEMICAL EXPOSURE IS POSSIBLE
IMPORTANT: READ FOOTNOTES AND ASSUMPTIONS/JUSTIFICATIONS PRIOR TO USING TABLE
Notes:

1. This table is for use by trained environmental professionals only. To use this table:

a. Scan the activity description to find activities (bolded) that most closely matches those you plan to engage in.

b. Review Hazard/Conditions section to make sure the hazards of the planned activity match those listed.  Note the Required Work Practices and be ready to follow them.

c. For those activities most likely to be conducted as part the response, select Targeted Minimum PPE (Personal Protective Equipment).

d. Necessary equipment needs to be available and used unless other information becomes available which necessitates an upgrade or allows a downgrade in the protection level. The work area must be continuously re-evaluated to ensure workers have the proper safety equipment.
e. When working in hazardous environments, workers must always be aware of their surroundings. In addition to this Table, workers entering these environments need to use “common sense” prior to proceeding. 

2. These ensembles focus on chemical protection and may not be adequate for all hazards.  This Table can be used as a starting point but does not circumvent proper evaluation by an industrial hygienist in appropriate situations.  See Table 2 for more specific chemical agents.

3. Suits, gloves, boots listed in the Minimum PPE column will not be appropriate for all activities, hazards and conditions.  The listings should be used as a guide only.  Confirm PPE compatibility with specific chemical contaminants.
4. A comprehensive Task Hazard Analysis must be performed prior to final selection of ensembles/PPE material types. 

5. Hardhat (Class A or C), safety glasses/other eye protection are typically required but may not be specified here.  In noisy environments (above 85dB) hearing protection is required.  In areas where there is traffic, heavy machinery, or other hazards involving worker visibility problems a Class 2 High Visibility Vest must be worn.  Activities requiring vests include natural disaster responses, demolitions, and excavations.
5.
PPE makes and models referenced in these tables are only suggestions.  Other comparable, adequate makes and models may be used. 
	Activity Description
	Hazards/Conditions
	Targeted Minimum PPE

	Emergency Response and/or Initial Entry/Assessment – Low Hazard Expected (Sites/Facilities): 

· Air and Radiation Monitoring Sweep

· Visual Assessment

· Note Taking

· Photo-documentation


	· Suspected low hazard based on site history/visual evidence.
· No CBRN suspected.
· No visible/suspected vapors.
· No potential for IDLH atmosphere.
· Unknown physical hazards.
· Some site background information.
· No intrusive work expected.
· Low potential for chemical splash/contact (based on expected tasks/ known conditions).
· Required Work Practice:  Immediate PPE Change-out (i.e. gloves, etc.) upon contact with chemicals.

· Required Work Practice:  Must follow standard air monitoring protocol.
	Level B   (Downgrade/upgrade based on knowledge of contaminants and monitoring with PID/FID, radiation detector, LEL/O2 per HASP/ SOSGs)

Respirator: Scott or MSA Full Face

Suit Type:  ITychem CPF-3 (with boot, hood)/ChemTape

Inner Glove: IINitrile (6 mil min recommended)
Outer Glove:  IINeoprene, Nitrile, (28 mil min recommended)

Outer Steel Toe Boot: IVTingley HazProof Model 82330 or 

Steel Toe Boot Cover: VLatex HazMaster Booty and rely on suit boot material for permeation protection.

Steel Toe/Steel Shank Boots:  ASTM F-2413/ANSI Z41 
DECON:  Dry or soap & water

	Emergency Response and/or Initial Entry/Assessment of Unknown – Potential Moderate Hazard (Sites/Facilities): 

· Air and Radiation Monitoring Sweep

· Visual Assessment

· Note Taking

· Photo-documentation


	· Possible high hazard chemicals based on site history/visual evidence (spills, corrosion, industrial practices, etc.).
· No CBRN suspected.
· No visible/suspected vapors.
· No reasonable potential for IDLH atmosphere.
· Unknown physical hazards.
· Little/ no site background information.
· No intrusive work expected.
· Low potential for chemical splash/contact.
· Required Work Practice:  Immediate PPE Change-out (i.e. gloves, etc.) upon contact with chemicals.

· Required Work Practice:  Must follow standard air monitoring protocol.
	Level B   (Downgrade/upgrade based on knowledge of contaminants and monitoring with PID/FID, radiation detector, LEL/O2 per HASP/ SOSGs)

Respirator: Scott or MSA Full Face

Suit Type:  ITychem Responder (with boot, hood)/ChemTape

Inner Glove: IINitrile (6 mil min recommended)
Outer Glove:  IINeoprene, Nitrile, (28 mil min recommended)

Outer Steel Toe Boot: IVTingley HazProof Model 82330 or 

Steel Toe Boot Cover: VLatex HazMaster Booty and rely on suit boot material for permeation protection.

Steel Toe/Steel Shank Boots:  ASTM F-2413/ANSI Z41 
DECON:  Dry or soap & water

	Emergency Response and/or Initial Entry/Assessment of Unknown - Suspected High Hazard (Sites/Facilities): 

· Air and Radiation Monitoring Sweep

· Visual Assessment

· Note Taking

· Photo-documentation


	· Potential for high hazard chemicals/ IDLH based on site history/visual evidence (visible/expected reactions, spills, vapors, fumes, smoke, known releases, etc.).
· No CBRN suspected.
· Potential for chemical reactions.
· Unknown physical hazards.
· Little/ no site background information or information suggesting high hazard.
· Intrusive work possible.
· Potential for chemical splash/contact.
· Required Work Practice:  Immediate PPE Change-out (i.e. gloves, etc.) upon contact with chemicals.

· Required Work Practice:  Must follow standard air monitoring protocol.
	Level A   (Downgrade/upgrade (Trelleborg, etc.) based on knowledge of contaminants and monitoring with PID/FID, radiation detector, LEL/O2 per HASP/ SOSGs)

Respirator: Scott or MSA Full Face

Suit Type: Encapsulating  ITychem Responder/Responder CSM (with boot, hood, gloves)/ChemTape

Inner Glove: IINitrile (6 mil min recommended)
Outer Glove:  IINeoprene, Nitrile, (28 mil min recommended)

Outer Steel Toe/Steel Shank Boot: IVTingley HazProof Model 82330 and rely on suit boot material for permeation protection.

(ASTM F-2413/ANSI Z41) 
DECON:  Dry or soap & water: water source for emergency DECON; other DECON agents on hand.

	Drum/Tank Sampling

· Container opening

· Continuous air monitoring

· Product sampling


	· Unknown chemicals.
· No CBRN.
· Potential splash hazard.
· Physical hazard controls in place.
· Assumes no initial hazardous atmosphere.
· Ensure availability of water source for emergency DECON/shower/eyewash.
· Required Work Practice:  Immediate PPE Change-out (i.e. gloves, etc.) upon contact with chemicals.

· Required Work Practice:  Must follow standard air monitoring protocol.
	Level B (Upgrade/Downgrade based on knowledge of contaminants and monitoring with PID/FID, radiation detector, LEL/O2 per HASP/ SOSGs)

Respirator: Scott or MSA Full Face

Suit Type:  ITychem Responder (with boot, hood)/ChemTape
Inner Glove:  IINitrile, Neoprene, Viton, PVC

Outer Glove:  IIHeavy Duty Butyl, Nitrile,  

Other: ANSI Approved Splash Shield 

Outer Steel Toe Boot: IVTingley HazProof Model 82330 or 

Steel Toe Boot Cover: VLatex HazMaster Booty and rely on suit boot material for permeation protection.

Steel Toe/Steel Shank Boots:  ASTM F-2413/ANSI Z41 
DECON:  Dry DECON or soap and water; water source for emergency DECON and eyewash suggested.

	Hazardous Categorization Testing (HAZCAT)

· Opening sample containers in controlled environment

· Working with small sample quantities in well ventilated area

· Conducting HAZCAT testing with appropriate lab equipment
	· Assumes known chemical classes and site situation/background.
· No CBRN suspected.
· Assumes immediate suit removal if contaminated and frequent glove changes.
· Required Work Practice:  Immediate PPE Change-out (i.e. gloves, etc.) upon contact with chemicals.

· Required Work Practice:  Must follow standard air monitoring protocol.
	Level B (Upgrade/Downgrade based on knowledge of contaminants and monitoring with PID/FID, radiation detector, LEL/O2 per HASP/ SOSGs)

Respirator: Scott or MSA Full Face
Suit Type:   ITychem CPF4 (with hood, boot) 

Inner Glove:  IINitrile

Outer Glove:  IIViton or 4-H (use surgie over the 4-H for dexterity) 
Outer Steel Toe Boot: IVTingley HazProof Model 82330 or 

Steel Toe Boot Cover: VLatex HazMaster Booty and rely on suit boot material for permeation protection.

Steel Toe/Steel Shank Boots:  ASTM F-2413/ANSI Z41
DECON:   Dry or soap and water; water source for emergency DECON and eyewash suggested

	Oil Spill Response/Recovery Operations – Fresh Product:  

· Recovery operations (vac truck, skimmers, boom deployment where direct contact expected)

· Product sampling

· Continuous air monitoring at/near source of spill 


	· Crude oil/diesel/kerosene/gasoline spill.
· Assumes fresh/ongoing spill, close proximity to source.
· Assumes early phase while evaporation of light organics, benzene/other aromatics is still occurring (24-48 hours or if spill is on-going).
· Assumes down-wind location.
· Continuous air monitoring required for 

for %LEL, Organics, %O2 (and H2S as necessary for sour crude).
· Required Work Practice:  Immediate PPE Change-out (i.e. gloves, etc.) upon contact with chemicals.

· Required Work Practice:  Must follow standard air monitoring protocol.
	Modified Level C:  1/2 face respirator w/safety glasses/goggles as needed for splash protection.  Downgrade as appropriate based on air monitoring. 

Respirator: Scott or MSA ½ Face

Respirator Cartridge: III Multi-Phase Cartridge (Scott 642 Multi-purpose; MSA with/GME P-100 or equivalent). 

Suit Type: ITychem CPF4 w/boot [jet fuel use Tychem BR]
Inner Glove:  IINeoprene (for protection at DECON line only, not for prolonged contact)
Outer Glove:  IIViton-Butyl Rubber (assumes potential for direct contact with fresh material – based on benzene/aromatic constituents) SEE NEXT ROW FOR WEATHERED PRODUCT.

Outer Steel Toe Boot: IVTingley HazProof Model 82330 or 

Steel Toe Boot Cover: VLatex HazMaster Booty and rely on suit boot material for permeation protection.

Steel Toe/Steel Shank Boots:  ASTM F-2413/ANSI Z41 
DECON:  Dry DECON/ Soap and water as feasible

	Oil Spill Response Assessment/Recovery – Weathered Product

· Shoreline clean-up assessment (SCAT)

· Environmental sampling/weathered product sampling

· Recovery Operations for weathered material

· Assessment via boat/on or near water – use appropriate flotation device with ensemble.

	· Crude oil/diesel/kerosene/gasoline spill.
· Assumes weathered oil (over 24-48 hours, depending on spilled material and ambient temperatures).
· Assumes operations are remote from source of spill.
· Assumes no other potential for airborne aromatics/benzene/flammable vapors.
	Modified Level D (Upgrade/Downgrade based on potential for contact and air monitoring with FID/PID, LEL/O2 Meter.

If contact with material suspected, use following:

Suit Type:  ITychem F w/boot [jet fuel-Tychem BR]

(Tychem SL may be an option for weathered crude/diesel – see manufacturer’s information)

Inner Glove:  IINitrile

Outer Glove: IINitrile (Best Nitri-solv 727)
Outer Boot Cover:  VLatex HazMaster Booty 

Steel Toe/Steel Shank Boots:  ASTM F-2413/ANSI Z41

DECON:  Dry DECON/Soap and water as feasible

	Demolition/Excavation Operations:  

· Heavy equipment operation
· Excavation/Trenching 
· Continuous air monitoring when soil is disturbed or demolition activities conducted.
· Fuel Oil underground tank removal.
· Drum Excavation activities EXCLUDED.


	· Demolition activities generating potentially hazardous particulates (asbestos, lead, silica, etc.).
· Excavation activities that could expose soil contaminated with low levels of known hazardous chemicals to the surrounding area /in the trench/ excavation.
· No potential for IDLH atmosphere.
· Site background information available.
· Known physical hazards.
· Workers will have minimal/ no contact with contaminants (i.e. operators in a cab, inspectors/ observers at a safe distance). 

· Continuous air monitoring required in trench for %LEL, Toxics, and %O2 when workers are in trench and for particulate when activities generating particulate are conducted.

· Required Work Practice:  Must follow standard air monitoring protocol.
	Modified Level C:  1/2 face respirator w/safety glasses.  Downgrade or upgrade as appropriate based on air monitoring. 

Respirator: Scott or MSA ½ Face

Respirator Cartridge: III Multi-Phase Cartridge (Scott 642 Multi-purpose P-100; MSA with/GME P-100 or equivalent). 

Suit Type: IProshield Next Gen
Inner Glove:  NA

Outer Glove: Leather
Outer Steel Toe Boot: NA 

Steel Toe Boot Cover: VLatex HazMaster Booty (if chemical in soil is possible) 
Steel Toe/Steel Shank Boots:  ASTM F-2413/ANSI Z41 
DECON:  Dry DECON/ Soap and water as feasible

	Natural Disaster Response (Hurricane, Tornado, Flood, Earthquake) - Orphan Container Recovery:

· Routine hand collection/pick-up of small containers from debris piles/lines

· Land based operations -  conducted on foot

Note:  Physical Hazards may necessitate PPE modifications.
	· Unknown materials – confident identification based on visual observations.
· Required Work practice:  re-evaluate prior to moving suspicious containers.  Air monitoring and PPE upgrade may be required.

· Required Work Practice:  Immediate PPE Change-out (i.e. gloves, etc.) upon contact with chemicals.

· Required Work Practice:  Must follow standard air monitoring protocol.
	Modified Level D:  Upgrade/downgrade based on suspicious containers (not easily identified visually) and air monitoring with PID/FID, radiation detector, LEL/O2 per HASP/ SOSGs

Suit Type: ITychem CPF-3 w/boot

Inner Glove:  IINitrile

Outer Glove:  IINitrile (Best Nitri-solv 727) or Leather

Outer Boot Cover:  VLatex HazMaster Booty 

Steel Toe/Steel Shank Boots:  ASTM F-2413/ANSI Z41

DECON:  Dry DECON/Soap and water as feasible

	Natural Disaster Response (Hurricane, Tornado, Flood, Earthquake) - Orphan Container Recovery:

· Routine Drum recovery from debris lines/piles/ other – conducted on land

Note:  Physical Hazards may necessitate PPE modifications.
	· Unknown materials – confident identification based on visual observations.
· Required Work practice:  re-evaluate prior to moving suspicious containers.  Air monitoring and PPE upgrade may be required.

· Required Work Practice:  Immediate PPE Change-out (i.e. gloves, etc.) upon contact with chemicals.

· Required Work Practice:  Must follow standard air monitoring protocol.
	Modified Level D:  Upgrade/downgrade based on suspicious containers (not easily identified visually) and air monitoring with PID/FID, radiation detector, LEL/O2 per HASP/ SOSGs

Suit Type: ITychem CPF-3 w/boot

Inner Glove: IINitrile

Outer Glove:  IINitrile (Best Nitri-solv 727) or Leather

Outer Boot Cover  VLatex HazMaster Booty 

Steel Toe/Steel Shank Boots:  ASTM F-2413/ANSI Z41

DECON:  Dry DECON/Soap and water as feasible

	Natural Disaster Response (Hurricane, Tornado, Flood, Earthquake) – Flood water sampling:

· Water Sampling of flood waters where potential for contact with hands/feet is high 

Note:  Physical Hazards may necessitate PPE modifications.
	· Unknown contaminants

· Potential for pathogens suspected

· Low potential for acute exposure to  hazardous chemicals

· Assumes open air/well ventilated areas

Required Work Practice:  Monitor all poorly ventilated areas in appropriate PPE/Respiratory Protection for organic vapors (PID & FID), %LEL/flammable atmospheres, H2S prior to entry 
	Modified Level D: Upgrade based on more information as it becomes available.
Suit Type: IProshield Next Gen
Inner Glove:  IINitrile

Outer Glove:  IINitrile (Best Nitri-solv 727)

Outer Boot:  Waders (butyl, neoprene) as needed.

Steel Toe/Steel Shank Boots:  ASTM F-2413/ANSI Z41

DECON:  Dry DECON/Soap and water as feasible

	 Environmental Sampling (Low Concentration Water/Soil/Perimeter Air):

· Multi-media  Sampling 

· Documentation (written/photo)

· Inspection of clean-up operations


	· Known Chemical Contaminants.
· Airborne concentrations well below PELs.

· Minimal chance of skin exposure to chemicals.

· Insects possible.
	Level D: Upgrade based on more information as it becomes available.
Suit Type: IProshield 1 (if ticks,  etc. maybe a problem)
Inner Glove: IINitrile

Outer Glove:  NA

Outer Boot: NA

Steel Toe Boots:  ASTM F-2413/ANSI Z41
DECON: NA


· I 
Tychem and Proshield suits can be purchased from Safeware: 800-331-6707, http://www.safewareinc.com , (see also LSS,  http://www.labsafety.com, Dupont: 1-800-931-3456, http://www2.dupont.com/Personal_Protection/en_US/index.html )
· II 
Nitrile Inner/Outer Gloves; Viton; Butyl Rubber; 4-H (polymeric) can be purchased from Safeware: 800-331-6707, http://ww.safewareinc.com ; Airgas: 1-866-718-0685, http://www.airgas.com (see also North Safety, http://www.northsafety.com); Best Gloves, http://www.bestglove.com ; Lab Safety Supply (LSS),  http://www.labsafety.com; Airbill, http://www.airbill.com)
· III   Multi-Phase Cartridge (Scott 642 Multi-purpose; MSA with/GME P-100 or equivalent) can be purchased from LSS: 1-800-356-0673, http://www.labsafety.com  (see also Safeware, http://www.safewareinc.com; Scott Safety, http://www.scotthealthsafety.com/; MSA, http://www.msanet.com/)
· IV 
Tingley HazProof Overboots or similar can be purchased from LSS: 1-800-356-0673, http://www.labsafety.com; National Safety, Inc.: 1-800-213-7092, http://www.nationalsafetyinc.com 
· V 
Latex Hazmaster Booties, Nuke Boot or similar can be purchased from Safeware: 800-331-6707, http://www.safewareinc.com; Airbill: 1-215-632-2000, http://www.airbill.com;  (see also Airgas, http://www.airgas.com; LSS, http://www.labsafety.com 
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