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COMDTINST M16465. 30

12 WAR 1984

COMMANDANT INSTRUCTION M16465.30

Subj: Policy Guidance for iilpbnno to Hazardous Chemical Rsleases

Ref: (a) Pederal Water Pollution Control Act, as amended
(b) Compréhensive Environmental Response, Compensation, and
Liability Act of 1980 (CERCLA)
(c) COMDTINST M6260.15
(d) COMDTINST M16465.29

1, PURPOSE, This instruction provides policy guidance concerning the
nature and extent of Coast Guard hazardous chemical response
activities. It describes the response functions that marine safety
units shall carry out, subject to resource availability, and the

training, equipment, staffing standards, and procedures associated
with those functions.

2, DIRECTIVES AFFECTED, Commandant Instruction 16465,16 of 16 May 1979
is cancelled.

3. DISCUSSION,

a. The Coast Guard provides the predesignated Federal on-scene
coordinator (0SC) for respounse to hazardous chemical releases
occurring in the coastal zone, Great Lakes waters, and specified
inland ports and harbors. In the 1970s, reference (a) and the
Port and Tanker Safety Act provided our response suthority for
discharges impacting navigable waters and immediate waterfront
aress. In Decamber 1980, the passage of reference (b) further
expanded our jurisdiction and asuthority to include releases of
hazsrdous substances, pollutants, or contaminants into all
environmental msedia - air, land, ground water, and surface
vaters. Reference (d) provides explicit guidance oo matters of
Coast Guard jurisdiction within the coastal zome.
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3. b. This instruction establishes chemical ‘response policy and the
scope of response activities st units predesignated as 0SC. It
slso describes the requirements to be met baefore unit persomnel

enter hazardous environments during & response. It is organized
in the following manner:

(1) Chapter 1 sets forth OSC responsibilities for cheamical

response, the policy to carry out these responsibilities,
and related staffing and medical monitoring standards.

(2) Chapter 2 describes unit allovances for personnel
protective equipment.

(3) Chapter 3 outlines chemical response training.

(4) Chapter 4 summarizes pre-incident preparations for chemical
response activities.

(5) Chapter 5 discusses mpbnse organization, response
planning, and on-scene safety.

(6) Chapter 6 describes the procedures for entry of Coast Guard
personnel into hazardous chemical environments. ' 3

¢. Marine safety offices, COTPs, and district(m) staffs are
encouraged to submit suggestions for more effective execution of
chemical response activities.

4. ACTION.
a. On-scene coordinators shall:

(1) Implement the guidance contained herein as policy to be
followed during pollution response sfforts involving
hazardous c_henieah. .

(2) Assess the threat of chemical releases and existing
response capability within their zone and identify the
appropriate level of entry capability.

(3) Advise the district commander, by 1 June 1984, of their
level of entry capability and, if necessary, the additional
personnel, trainiumg, and equipment required to upgrade unit
capability to meet the progran goals outlined in Chapter 1.

J
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b.

Ce

d.
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District commanders lﬁdl:

(1) Evaluate the need to develop and maintain a haszardous
cheaical response entry capability based on the threat of

chamical relesses ard existing responss capability within
. _thur district,

(2) Coordinate the development and maintenance of the
appropriate level of response capability in areas where the
Coast Guard provides predesignated 08Cs.

(3) Raviev and comsolidate information submitted by 0SCs and
Teport to Commandant (G-WER), by 1 August 1984, the level
of entry capability of each OSC and any additional resource

requizements to upgrade response capability to meet the
program .goal. ‘

(4) Coordinate and monitor the status of personnel protective
equipment inventories at subordinate comsands, redistribute \
equipment between units as nececsery, and comsolidate
equipaent funding requasts for submission through
appropriate channels.

Area commanders shall direct the National Strike Force to:

(1) Iaplement the guidance contained herein as policy to be
followed during pollution response efforts involving
hazardous chemicals. ‘ :

(2) Provide advicd and assistance for hazardous chesfcal
response as requested by on-scene coordinators.

Commandant (G-WER) shall: -

(1) Develop budget initiatives to request the necessiry
additional resources identified beyond what can be funded
through existing operating funds.

(2) Allocate appropristions to districts for procurement and
support of chemical response~related equipmant and
training. ‘

(3) Coordinate with sappropriate Headquarters program and
support msnagers to carry out the provisions of this
instruction. , .
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CHAPTER 1. CHEMICAL RESPONSE POLICY

A. Response Activities.

1.

2.

Under the National 0il and Hazardous Substances Pollution
Contingency Plan (NCP), the Coast Guard provides predesignated
Federal on-scene coordinators (0SC) for response to hazardous
chemical releases in the coastal zone, Great Lakes waters, and
specified inland ports and hardbors. The 0SC's jurisdiction and
authority within this zone includes relsases of hazardous
substances, pollutants, .or contaminants into all eavironmental
nedia - air, land, ground water, and surface waters.

The response gunctiods that Coaat Guard OSCs carry out in the
event of a chemical release are divided into seven ssparats
areas: '

a. Conducting local contingency planning for rospohso to-
hazardous chemical releases.

b.. Conducting traditionsl COTP response measures such as
restricting access to the affected area and controlling
marine traffic; cctifying facilities operating vulnerable
water intakes of the release; coordinating with state and

local emergency forces; and assisting as resources and
capabilities permit.

C. Conducting a preliminary assessment of the incident to:
(1) evaluate the magnitude of the threat to the public
health and welfare and the environment, (2) determine if
response action by the spiller and/or the state and local
government is adequate, (3) establish jurisdiction for a
Federal response, and (4) collect the data necessary to
formulate a response plan if a Federal rosponao is
varranted.

d. Contacting the owner and/or operator of the source of the
release, if known, to inform them of their potential
liability for government removal costs, to explain the
Coast Guard's role as OSC, and to gather information for
response and port safety purposes. Adainistrative orders
shall be used when appropriato to direct actions of the
responsible party.

e. . Based on the findings of the preliminary assessment,
carrying out first aid mitigation actions if the situation
warrants imsediate action. First aid mitigation actions
are those response actions taken by OSC personnel
necessary to address immediate ooncerns prior to the
arrival of cleanup contractors or action by the
responsible party.




1-4-2  f. Monitoriug cleamup actions of responsibla parties or, in

the case of Pedersl removals, providing ou-scene
supetvision of removal sctivities, ensuring the employmant
of a sound removal strategy. The 0SC is not expected to
be capable of designing and carrying out a camplex Temoval
Plan. In certain situatioms, support from Spscial Forcas
(e.g. Hatiomal Strike Force(NSY), EPA Envirommsntsl
Rasponse Tesm (ERT), MOAA Scientific Support Coordinator
(S5C)) mway be nscassary to assist in the developmsnt or
reviev of a resoval strategy. Io either case, the 08C ’
shall ensure that guidelines regarding worksr safaty are
adhered to by a11 parties iavolved in the response,

g§- Yor Federal :unull. srrangiag for the services of
contractors and supervisiog thair actions, snsuriag that

Tesponsse costs are documented as required by Chapter 86 of
the Marine Safety Manual,

level of hsponu Capablility.:

l. The Natiousl Strike Force shall develop and maintain lavel A
entry capability as described in Chapter 2. Thay shall
maintain contiousd expertise in state-of-the—art responss
sethods and provide advice and assistance as required by 0SCs.

2 The program goal {s that s unit predesiguated as 0SC shall be
capable of performing the O5C functions described abows.
Howaver, the sctual level of response capability to be
saintained at a unit shall be based on the risk of chemical
Teleases occurring in the OSC's zone and the mix of industry,

state, local, snd other Yedaral response capsbility already in
Placa.

3. In those 2ones where the district commander and 0SC determine
there is a significant risk of chemical relesses, and the
exiating response capabilities (CG and others) within thass tonss
are inadequate, units shall devalop lLevel A or B entry capabilicy
as® described in Chapter 2. VWhen this is not possible becauss of
insufficient trainsd parscanel or iunadequata protasctive
squipment, as sat forth in Chapters 2 gnd 3, the 0SC shall seek
tha necessary additional resources and adopt a counssrvative

response posture until these requiremsnts are mst. ﬁdﬁunz,
not

th.ﬁ shall Er!on those 0SC funccions described in 1,
Teg _2‘ entry t patagnne 1] SATEOUS & ronments.,

4. The integration of Coast Guard resources vith exieting respouse
organizations is an important consideration. This means of
achieving the required level of capsbility is appropriate whare:
{1) the sxisting response organizations routinely respound to
chemical relesases, and (2) thay can perform the survey sctions
(sampling, enviroomsntsl monitoring, etc.) essential for
assessing the hazards presented by a relesse. Uanits relying on
outside organizations to provida the required response capability
sust periodicslly rTesssess the ability of thase organizations to
provide an adequate Tesponide.

1=-2
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6.

T

8.

9.

Predesignated OSCs with jurisdiction over zones where the risk
of a chemical release i3 low, or where existing response
capability is already adequate, shall asdopt a conservative
response posturs, relying on augaenting forcea for entry
capabllity as described in the following paragraph.

In thoss instances where the pre-designated OSC cannot aohieve
the desired level of responae capability due to insufficient
protective equipment or staffing, the district cosmander should
identify or develop interia means of rapidly providing that
unit with the necessary capability in the event of a release.
Appropriate mechanisas for providing the required response
capability include, but are not limited to the following:

a. Augnenting with available Special Forces (e.g. NSP, ERT).

b. lugmantinglunita with rescurces from other MSOa or COTPa
within the district having the required entry capability.

It is important to note that the Federal predesignated OSC can
not relinquish that reaponaibility, no matter who is carrying
out the actual response, and shall monitor the responae as
necessary to ensure its adequacy. If a response ia pot
adequate, the OSC shall, to the extent that resources are
available, provide advice to reaponders cor assume control of
the response. >

The above policies notwithatanding, there are occasions which
naceasitate certain calculated risks be taken to protect the
public health and welfare. In such cases, risks to personnsl
will be reduced to the minimum level possible consistent with
the operational situation and shall not be incurred for purely
epvironmentsl purposes. |

The Commandant recognizes the significance of the cautious
approach which the Coast Guard has adopted for the chemical
response nission area. The high training and staffing
thresholds will limit the response capability of some units,
and in many aresas scurces of support will not be avallable to
£111 the void. As a consequence, there will be occasions when
a unit will be unable to mount a complste responss to a serious
incident. This circumstance is preferred to attempting a
complex and potentially hazardous Jjob without the neceasary
staffing, tralning, and equipment.

- C. Personnel Requiremants.

T,

The requirements of carrying out varied missions place
different demands upon unit personnel rescurces. Those demands
fall into two categories: preparation and exacutlon.
Preparation consists primarily of contingency planning and
training and execution entails performance of the other 0SC
functions described in paragraph 1.A.2. Of these, the initial
on-scene assessment of a release is the most manpower intensive
for a unit to perform.

1-3
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3.

An on-scene assessaent may be necessary to determine the extent
of or effects of a release. An effective assessment may
require response personnel to work in or near the area of the
release, gathering information on the nature of the pollutant
and the extent of its impact.

The number of persons required to perfora on-scene activities

‘at any one time is deterained to a large extent dDy the level of

personnel protection that must be used. In any case, response

actions in hazardous areas shall always be conducted by a team
of individuals trained in chemical response. Table 1.1

outlines the minimum numbers of personnel required to aupport

response activities requiring the use of personnel protective
equipment.

D. Medicsl Monitoring.

1.

All personnel involved in chemical spill response shall
participate in 2 medical monitoring program as described in
COMDTINST M6260.15. This program shall include an ‘initiasl
baseline physical, annual testing, and immediate examination if
there is reason to believe that an individual has been exposed
to hazardous substances during a response. In addition, a
history shall be maintained in the persons medical record of
those substances that the individual may have been exposed to
during response operations.

1=-4




Table 1,1

Personnel Requirements for Response Actions Incurring Exposure Risks
1. The following table repressnts the mi 5

nisun manpower raquirements for
entry into aress that may present chemical exposure risks. It is

recoamended that a somevhat larger nusber of personnel normally be
assigned to this type of operation in order to be capable of safely

meeting any contingencies and to assist personnel in donning
equipaent, etc..

2. All participsting parsonnel specified in the table shall be highly
trained and proficient in the use of response equipment and chemical
response procadures. This normally would involwve the coapletion of
Schedule 1l training ss described i{n Chapter 2. A safe response
cannot be accomplished without properly trained personnal.

LEVEL A .
Protective Clothing Required: TFully encapsulating outfit, pressure-
demand SCBA. .
A) Team Leader
B) DECON Team
C) Reascue Tesm
D) Entry Team
Miniamum total

\{MMNF‘

LEVEL B

Protective Clothing Required: Bo?ts, gloves, splash sult w/hood, face
protection, pressura=-demand SCBA,

A) Team lLeader 1
B) DECON Tean 1
C) Rescue Team (22
D) Entry Team 2
Minimum total T (62
LEVEL C

Protective Clothing Required: Boots, gloves, disposable splash suit or
coveralls, garticulate filter mask or air-purifying respirator, face/eye
protection.

A) Team Leader 1

B) Entry Team 2

C) DECON Team w?
Minimum total 3 (")3

1 Certain substances present only s respiratory hazard and, thus,
require use of an SCBA or an air-purifying respirator, but not splaah
gear, This type of entry organization and equipment cmplement is not -
represented here because the percentage of potential pollutants
reauiriug-it is relatively low,

Required if OSHA Immediately Dangerous to Life or Health (IDLH)
concentrations of substances are present or known to exist. The IDLH
concentration is the maximun level from which one could escape within 30
pinutes without any escape-impairing eymptoms or any irreversible health

ffects. )
5 This manning complement not required when any necessary decon can be
accomplished by Entry Team without assistance.

Alr-purifying respirators are normally not appropriate for initial
entry. An SCBA must be used unless 1t has been determined by a compete
individual that the conditions for using air-purifying devices are met.

1=5




CHAPTER 2. PERSONNEL PROTECTIVE EQUIPMENT

A.

Background. On-scene coordinators may find it necessary for Coast

Guard personnel to enter hazardous eavironments to carry out asc
responsibilities. Thess peraonnel sust be protected agalnst the
four routes of potential chezical exposure. (See Chapter X.4.)

In order to minimize those risks, personnel protective equipment
a3t be worn. Additionally, OSCs must have & working knowledge of
protective equipsent to ensure compliance with the worker bealtn

and safety proviasions of the NCP (40 CFR 300.71).

Levels of Prbtection.

1. The Coast Guard will adopt the EPA standard "Levels of -
Protection” for personnsl protective equipment. Esch level
provides for various comsbinations of respiratory and dermal
equipment to protect personnel against hazards sncountered
during a response. :

2, The following is a short description of each level of
protection and its use. It should be noted that these
protection levels are guidelines only and do not preclude
other safe applications and combingtions of equipment.

a. LEVEL A - Leavel A protection (Self-contained breathing
apparatus (SCBa); fully-encapsulating suit) provides the
highest level of respiratory, skin, sye, and mucous
meabrans protection. It is generally used in thoss
situations whers extremely hazardous substances are known
to be present in high atmospheric concentrations and
where Lavel B splash gear does not offer adequate
protection against any dermally-active substances present
or whare paterials and concentrations are unknown.

b. LEVEL B « Level B protection (SCBA and splash gear)
provides the highest lavel of respiratory protection but
a leaser level of skin and eye protection. It is
generally used in those situations where the chemical is
known, the stmosphere is oxygen deficient, contains IDLHE
concentrations of substances which pose a resplratory
hazard, or where dearmal contact with a hazardous
substance 13 highly unlikely. This level of protecticn
will normally be the ainisum used for an initial response
unless the respiratory hazards associated with a released
substance(s) allow for a lesser lsvel of respiratory
protsction than an SCBA.

6. LEVEL C -~ Lavel C protection (air-purifying reapirator
and splash gear) is syitable when the typs of airborne
substance 13 known, concentrations measured, criteria for
using air-purifying respirators met, and skin exposure is
unlikely. Use of this level of protection requires
~gsontinuing measursaent of air contaminants to ensure

2=1



2—B-2 =C.

(Cont'd) that IDLH concentrations do not exist and

that the concentrations of contaminants present do not
exceed the service limits of the canister.

LEVEL D - Level D protection is primarily a work uniform

.and should not be worn in any hazardous environment. It

is used when there is no indication of hazardous
conditions and the work function precludes contact with
any hazardous substances.

C. ,Equipment Inventory. On-scene coordinators shall maintain
/ inventories of equipment within the following parameters:

1. Inventory scope.

Tables 2.1 and 2.2 list the minimum levels of equipment

.corresponding to response capabilities described in

Chapter 1. These levels are flexible enough to enabdle
commanding officers to tailor their equipment inventory
to the major hazards arising within their Jjurisdiction.
This flexibility should be a function of the magnitude
and frequency of the hazards most likely to be
encountered, as well as other regional resources
available to address those hazards. It is not desirable
or efficient for a command to have equipment to meet
every conceivable need. ' :

Equipment levels should not exceed the command's ability
to maintain and remain trained in its use. The Coast
Guard is one resource among local, state, Federal, and
industry resources. Equipment inventories should
complement other resources whenever practicable. For
instance, a command may be able to refill SCBA's by
purchasing the service or by using a local fire
department's compressor rather than procuring a refill
system along with attendent recurring costs of
maintenance, training, and storage. Similarly, command
resources should be oriented toward short duration
incidents with regional and national resources used to
support unusual or prolonged operations.

2. Equipment types.

a.

The primary'criteria'for selecting items for the unit's

~ inventory is that each piece of equipment must be safe

for the environment in which it is used. Since the
state-of-the-art is continually being improved and no
single type of equipment is suitable for every
application, the purchase or use of specific brand names
or materials is not required. This does not mean that
units should mix brands of the same equipment type. To
the extent possible, equipment types within districts
should be standardized to reduce maintenance efforts ,
ensure compatability during unit augmentation, and tO©
facilitate the transfer of equipment between units.

2=2




D.

2=C-2-b. There is nc single type of chemicaleresistant clothing or
ful sulat t , ither o

£ t [+ tectlion
£ all sub cea. Commandant (G-DMI~-3) is

currently developing a Coast Guard-modified ILC DOYER
"Chemturion® encapsulated suit and {s also ressarching
various types of splash gear. Until specific sults and
splash gear for uss throughout the Coast Guard are
identified, units should select commercially svalladle
outfits. This selection should include materials
offering adequate impermeability against the highest risk
chemicals handled in the port area as determined by local
contingency planning. This may require having more tban
one sult materidl in the inventory for both splaah gear
and encapaulating suits.

e. Units must develop their inventory considering local
conditions, cost-effectiveness of the item for its
intended use, and the advice of other experts, ¢.g. local
contractors, chemical shippers/manufacturers, the NSF,
the EPA Environmental Response Taam (ERT), or the
Hazardous Chemical Training Courae (HCIC) staff at the
Marine Safety School. Where appropriate, squipment must
be independently certified for the intended use. For
example, breathing apparatus and reapirators must de
certified by the National Institute of Occupational
Safety and Health (NIOSH). Electrical inatruments used
in explosive atmospherss must dbe certified "intrinaically
safe®™ by independent testing organizations such as
Factory Mutual (FM) or Underwriters Laboratories (UL).

In addition, cars must alvays be taken to evaluate the
suitabllity of a protective suit material or an
instrument for the situation at hand. For example, an
instrument certified "intrinsically safs® for Clsas 1,
Division 1, Group C and D environments msy be an ignition

bazard on a barge carrying butadiene, a Group B
m'rﬂ. )

3. Minipum Quantities. The equipment listings in Tables 2.1 snd
2.2 are ainipuw quantities that should be maintained by
units. Greater mumbers of individual equipment items may be

required, depending on the response capability maintained at
the unit., .

Equipment Maintenanca. COMDTINST 168465.26 established a
Preventive Maintenance Systeam (PMS) for major Marine Environmental
Response equipment items. Units shall ensure that all cheaical
responss squipment is maintained in accordance with this
instruction where applicable, and with manufacturers
recomsendations. For major equipment items in widespread use,
such as Surviviir S5CBAs, EEBAa, and the Biomarine 900, units
should use annual saintenance contracts arranged by Headquarters.



2-E. Equipment Progurement Procodurea;

1.

Units shall determine their needs according to the level of
protection required in their area of responsibility and make
the necessary requisitions through appropriate channels (e.g.
CERCLA funding, 0G-30, 0G=#6). An up-to-date listing of
protective equipment on hand, maintenance requiresents, and
requisitioned equipment and costs should be maintained.
District commanders should ocordinate and monitor the status
of equipment inventories at sudbordinate commands and
oonsolidate unit equipment funding requeats for submisaion.
CERCLA Trust Fund sccounts for cheaical responss equipment
and training should bes ussd whenever appropriate. '
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Table 2.1
Equipment for General Levels of Protection

The following lists provide minimum Quantities of equipment for each
Level of Protsction. Where minimunm amcunts are not specified, the unit
must determine the appropriste amount based ou the relevance of the itea
to the sntire outfit. Minipun required amcunta of like items in
different Levels are not cumilative, i.s. the ainimum number of SCBis
for a unit having both Level A and B capability is asight, not fourtsen.

Key COTP - All units designated aa COTP including M3SOs
NSF = Each atrike team

R = a3 required, number and typs to be commansurates
with wfit needs

Lavel A = Provides the highea® level of reapiratory, akin, and lyu

protectlion.
: COTP nsr
Pressure~demand, self-contained breathing 8 16
apparatus, MSHA/NIOSH approved, 60 minute
duration recopmended.
Fully encapsulating chemical-resistant suls, 6 12
(minimum is for each suit material).
Cool vest or suit ,compatable with suit y 8
{(essential when vearing auit
in high tesperaturses).
‘Cotton {or flame retardant) coveralls 15 60
Undervear, long cotton undervwear
Gloves (outsr), chemical-resistant _ 15 60
Gloves {inner), chemical-resistant 15 60
Overgloves, Leather (when appropriate) R R
Boots, chemical-ressistant, steel toe and 8 16

shank. {(Depending on suit boot. worn over or
under suit boot)
Boots, {outer), chemical resistant, disposable R )
Hard hat (under suit) 6 12
Protective suit, disposable R
(Worn over fully encapsulating auit)

Level B = Provides the highest level of respiratory protectiocn, bt a

lesser degree of skin protection.

. COTP '!%g
Pressure-demand, self contained breathing - : 6 1
apparatus, MSHA/NIOSH approved, 30 or 60 '
ainute duration.
Cnealczl-resistant clothing (e.g. hooded, one 15 60
or two=pisce splash suit; hood and apron;
disposable coveralls) (each suit material).

Cotton (or flame retardant) coveralls 15 60
Gloves (outer) chemicsl-reaistant 15 22

Gloves (inper) chemical-resistant 15
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Table 2.1 (Cont.)
Equipsent for General lLevels of Protection

COTP
Boots (outer) cheamical-resistant, -3
" steel tow and shank
Boots (outer) chemical-resistant, R
disposal .
Hard hat (face shield) : 6

lavel C - Provides protection against selected known types and

concentrations of airborne substances with use of the proper air

purifyiag respirators and filter cavisters. 5kin protection is
comparable to lavel B.

COTP

FPull-face, air purifying catieter respirstor N
(MSHA/NIOSH approved) :

Replacement canisters (Acid gases; Organic R
Vapors; Combiunation; ste.)

Chemical-resistant clothing (e.g. hooded, one 15
or two-plece splash suit; hood and apron;
dieposable coveralls) .

Cotton (or flame retardant) coverallas 15

Gloves (outer) chemical-resistant 15

Gloves (inner) cheamical-resistant 15

Boots, steel toe and chank, chemical-resistant 8

Boots (outer),chemical resistant, disposable R

Bard hat (]

é

Emergency escape breathing spparatus
Level D - Provides minimal protection and augmests the regular work

uniforp. It is not adequate in areas vith respiratory or skin hazards.

NSF
T8

60

60
60
60
16

R
12
12

COTP NSF
Cotton (or flame retardant) coveralls 1 X
Gloves R R
Boots/shoes, safety or chemical-resistant, R R
steel toe and shank
Hard hat and eye or face protection R :
R

Baergency escape bresthing apparatus
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T‘bla 2-2
Am:illq.z Matariale and Equipment

Thic list is not sll-inclusive ; nor is it mandatory except where
specified or whers the item §s followed by numbers indicating

minimuas. Thorough material liste are topics of training courses such
as the G Hazardous Chemical Training Course and the EPA Hazardous
Mpterials Incident Response Operations Course. A unit’s inventory of
ancillaty equipment wust be developed by trained unit personnel who must
consider other regional, local, and unit resources vhen determining che
need for a given level of hardwars.

1. Support Materisls/Equipment
. Communications (e.g. Throat-sike adaptation

for MX=-350s or equivalent, headset radios)

Reference Library i

Qualitative respirator fii=test supplies

Spare air-purifyinog respirator canistaers

Spare SCBA cylinders :

Decontamination kit

Portsble eyewash

First aid kit '

Tool Kit ({.e., basic mechanic tools, ax,
vheel wrench, wrecking bar)

Cascade/compressor air refilling system

Organic vapor monitors; personal

Warning placarde, marking tape, spray paint

Sealing tape for chemical-rssistant cloething

»8
*J

s gt o e P D IR e
v o A e — o = D X X GE

m 5

. 2. Documentation, detection, and monitoring
: Investigation Kit
{ . Sampling Kit '
Oxygen/Combustible gas instrument
Colorimetric Chemical detector kit
Litmus paper or pH meter
Digital dust seter™*
Remote alr sampler®™
Organic vapor amalyzer®*
HNU Photoionizer (or squivalent)#® i 2

Lot B o ol
— Ld P o=

—

3. Pollution Response Vehicle . 1» 1

* Only required for COTPs with Level A or B capability.

#% These are sophisticated electronic instruments with high initial cost
and high recurring costs for maintenance and operator training. Before
procuring this equipment, commands pust ensure that there will be: a
local need for instrument; dedicated man-hours to develop competent
operators; and that there is inadequate availability of the {nstrument ‘s
capability through other soutces (i.e., NSF, ERT, Technical Assist Teaos
(TAT), contractors, labs, universities, health officials, ste. ).
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CHAPTER 3. CHEMICAL RESPONSE TRAINING

A.

1.

2.

Seperal.

Since Coast Guard personnel may incur risks of exposure to
hazardous chemicals, it follows that OSCs must ensure that
personnel involved in chemical response are trained to recognise
hazardous conditions and to work safely in contaminated areas.
The training requirements for chemical response are based on the
character of the mission, not om_ the degres of trlin;g‘ which
sach marine safety unit can convenientl date. It is
recognized thit sidller marine safety units may not have
sufficient personnel to support the training, equipmsent

maintenance, and eatry procedurss associated with cheaical

response. This has been acdoiinted for by identifying two levels
of training, one more extensive than the other. These levels
corresponid to the level of resporise capability maintained by the
unit as identified in Chapter 1. Any forthcoming revisions to
the Marine Safety training and qualification program that affect

the levels of training will be incorporated when the changes are
implemented.

The Environmental Response Division (G-WER) and the Training and
Education Division (G=PTE) are pursuing two projects in an
effort to reduce the resident training requirements for chemical
response. The first is the broadening of curricula at Marine
Safety School courses with the complementary elimination of non-
Coast Guard resident courses froam the training requirement. The
second concerns the development of a sophisticated training
program that would employ "alternative delivery systeas™, such
as video=disc presentations and computer-assisted instruction.
This program should not only provide quality instruction at the
unit, but will also serve to augment or replace certain elements
of resident training.

Cnapter 1 described the program goals and standards that an OSC
pust consider when preparing for or conducting a response to a
hazardous chemical release. The training requirementa to
support these levels of response are designed to provide the
knowledge and skill-levels to accomplish these functiocas. This

_training emphasizes three areas: (1) applicable statutes and

associated Coast Guard policies; (2) response actions such as
entry into a hazardous environment, on-scene assessment, and
monitoring or supervision of removal actions; and (3) activities
in support of a response such as unit training, contingency
planning. medical nonitorins. and equipment maintenance.

Training requirenen:a for -chemical response have been separated
into resident, Natiomal Strike Force, and unit instruction.
Note that these are not annual training requirements, but

minimum levels of training which the unit should demonstrate at
all times.: '

+
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3=A-5.

It is recognized that due to scheduling conflicts, personnel
transfers, and workload many units may require additional time

‘to achieve the level of training described 1in this chapter.

Wnile this may limit response capablility, the failure to conduct
all required training does not preclude the unit from carrying
out the response functions not requiring unit pesraonnel to uae
protective equipnment.

B. [Resident Tralning.

1.

The resident training requireament for chemical response shown in
Table 3.1 conaists of two complementary schedules of training.
Schedule I courses proride broad coverage of the various aspects
of the chemlcal responas mission. They apply equally to all
units pre-designated as 0SC. This level of training is not
designed to prepars marine safety personnsl for actual entry
into hazardous environments. Rather, 1t provides a limited
familiarity with all major aspects of chemical response so that
units may effectively aonitor and suparvise a2 removal

operation. Schedule II courses provide the additional training
requirad to support a responss capability that includes the use
of Level A or B personnel protective equipment. Information
concerning the subject matter, duration, lnd location of these
courses is included in Table 3.2.

Units shall request quotas for reslident tralning courses by
following the procedures in Chapter 5-5 of the Marine Safety
Manual. Requests for quotas to courses not listed in Table 3.1
shall include justification demonstrating that: (1) the
unlisted course provides beneficial inatruction that is not
provided by Table 3.1 courses; or (2) the unlisted course deals
with the same subject matter as one of the Table 3.1 courses,

and attendence at the unlisted course would be more convenient

and cost-effective for the unit. Since funding for resident
training 1s limited, any prioritizing of Headquarters funding
will give preference to those courses included in Table 3.1.

For those courses requiring the submiassion of applications,
Commandant {G-WER) will normally make application to the sponsor
for all attendees. If this will not be the case, the attendee
will receive an application form with his orders. for the

course. The form shall be completed and submitted directly to
the course aponsor.

The Commandant will distribute whatever information is available
concerning class offerings of cheamical response courses prior to
the annual training solicitation. This should sllow units to
correspond their training request to actual courae offerings.
Also, recognizing the difficulties that some units may
experience in observing the tralning requirements for chemical
response, Commandant will arrange sequential class offerings of
Table 3.1 courses whenever possible. HMost often, this will
result in regulator repair training being integrated into
certain HCTC classes, and the EPA Incident Mitigation and

Treatment Course class being scheduled at Yorktown immediately
before or after a MGOPRC claas.
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3-C. Unit Training.

l. In addition to meeting the resident trafining requiresants, units
shall include chemicsl response training iz the unit training
program required by Chapter ll, Marine Safety Mamual. This
training should imvolve both classroom and "hands—~on”
instruction in & wide range of response topics, both to
suppleaent resident training and to discuse areas oot covered in
the resident eanvironment. "Hands—on" fnstruction involves the
setual dressing-ocut of eatry team personmal {a protective
equipment and the use of envirommantal wonitoring devices in a
simulated spill response. The purpose of thess exarcises are to
familiarize response perscanel with the vearing and use of
squipment utilized during a response. Commanding officers must
use their best judgement vhen forwulating unit training
programs, taking into account tha level of respouse capability
spintained at the unit, While the frequency of cheaical
iacidents within the units jurisdiction may influsnce the need
te concentrate unit training in certain areas, a sound and
comprehensive unit training program must be carried out in any
case. Periodic retraining snd practice sessicns serve to create
a high degree of awarsness of the hazards associated with
chenical respovse and help to maintain proficiency in the safe
use of response equipment.

‘ 2. Table 3.3 lists topics recommended for inclusiom in s unit

! training program. This listing is not all inclusive and may
require modification to meet the needs of an individual upit.
The frequency of training on each :apic will depend on the needs
of individual units.

3. Operation of a uni: training program may require funding for
expendable equipment, supplies, etc. Requests for funding of
unit training should be included in the anmal CERCLA budget
request. Unit training costs may fauclude, but are not limited
to! '

a. the procurement of video tapes, slide presentations, and
publicacions;

b. the support costs of drills and other forms of "hands-on”
training; and

¢+ costs of providing {nstruction, by other than Cosst Guard

personnel, epecifically for the unit (e.g., SCBA regulator
repalr training at the unit).

D. NSF Training

1. The National Strike Force shall conduct oil and chemical
response training at uaits in conjunction with their annual
training visit. The primary purpose of this trainoing is to
provide the unit with an opportunity to examine its state of
preparedness for pollution response and to idantify possible
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3-D=1 (cont.) areas for improvement. This training will include
"hands-on”™ exercises and review of support activities such as
unit training and equipment maintenance.

3-D=2. The following chemical response eleasnts will norsally be
included in the NSF training progras. The training will be
tailored as much as posaible to the stated nesds of an
individual unit.

8. BReviev snd discussion of unit training program, unit
procedures for equipment maintenance and storage, unit
coordination with local response organizations, and local
contingency planning for chemical incidents.

b. Discuassion of chemical response directives.

¢. Conducting s "hands-on®™ exsrcise emphasizing the selection
of personnel protective equipment, entry procedures, survey
tschiques, and the evaluation of information gathered during
an initial assessment of a release.

E. The HCIC staff of the Marine Salety 3School should serve aa the
primary source of informal guidance to the commanding officer
concerning the relative value of chemical response courses and aids
for unit training. The staff monitors available chemical response
coursss and receives copies of course critiques submitted by Comst
Guard personnel to Commandant (G-PTE). Units may contact the HCTC
staff directly at FTS: 827-2532,
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_ Table 3.1
Resident Training Requirement for Chemical Response

1. Schedule I: Training necessary to support response activities,
other than those incurring exposure risks.

a. All participating members - Marine Environment & Systems Petty
Officer Course, Marine Safety Basic Indoctrination Course, or
?arino Safety Basic Indoctrination Course Mod II as appropriate

USCG)

b. All p;rticipatinﬁ mesbers - Hazardous Chemical Training Course
(USCG .

¢. Minimum of one officer or senior petty officer - Hazardous
Materials Incident Response Operations Course (EPA)

d. Minimum of one officer - Occupational Health Toxicology
Instruction (NIOSH)

e. Minimum of one officer - Middle Grade Orticir'Pollution Response
Course (USCG)

f. One officer - Incident Mitigation and Treatment Methods (EPA)

2. Schedule II.  Training necessary tn support a rosponao.eapnbility
that includes use of Level A or B personnel protective equipament.

a. One petty officer - Regulator Repair School (manufacturer)’
b. One petty officer - Occupational Respiratory Protection (NIOSE)
c. One petty officer - Emergency Medical Treatment?

d. 50% of entry team members (but minimum of three persons) =
Hazardous Materials Incident Response Operations Course

1 1f the unit conducts regulator maintenance using the services of the
manufacturer or a factory trained technician, this training requiresent
may be waived. '

2 This training requirement need not be met if the unit can otherwise

provide for on-scene EMT support during those response activities
{ncurring exposure risks.
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Table 3

Chqnical Response Resident Training Courses

TITLE PREREQUISITES DURATION TOPICS
Marine Safsty none 12 wika -3tructure of a COTPF office
Basic Indoctrina- ~3tatutory Authorities and Aascolated
tion Course Policlen
{MSBIC) =Coast Quard Response Polley
=Chenical Reference Sources
Marine Saflety 4 wks -Occupational Health Monitoring
Basic Indoctrina- =Package Hazardous Materisl Regulations
tion Course Mod II -National Contingency Plan
(MSBIC Mod II) «Unit Allowance List for Personnel
Protective Equipment
Marine Environment 5 wka
and Systems Petty
Officer Coursae
(MESPOC)
RTC Yorktown, VA
Hazardous Chemical MSBIC, 2 wks <Energency Response Polioy
Training Course MESPOC ~Chemical and Toxicclogical Properties
(BCTIC) or =Utilization of Chemical Information
MSBIC MOD II Sources
RTC Yorktown, VA : -Respiratory Protection: Theory,
Selection, Uss, and Maintenanoe
~Environmental Monitoring Devices: Theory,
Selection, Use, and Maintenancs
=3ampling of Hazardous Materials
=Contingency Planning
=Management of Response Efforts Involving
Hazardous Chemicals
=Practical Field Exercises in Use of
Response Equipment
=Medical Monitoring Requirements _
=Tean Entry and Decontamination Proceduras
=Non-Marine Modes of Transportation
Incident Mitigation nons; 5 days -Hazard Identification
& Treatment Methods completion of =Dispersion Pathways
HCTC «Containment Methods
EPA Regional recomended =Phyaical, Chemical, and Biclogical
Offices Treatment of Hazardous Materials

RTC Yorktown VA

=Criteria and Guides for Cleanup
~Environmental Trade=-offs & Considerations
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Table 3.2 (Cont'd)
Chenicnl Response Resident Training Courses

IITLE PREREQUISITES DURATION TOPICS
Regulator Repair BCTC 1 day =Maintenance and repair of regulator,
slars,and valve assembly of a Specifi:
Location based make of respirator
on regulator ~Provides certification to perforn
type mintenance on specific respirators
Occupational HCIC 4 days ~Types of Respirators
Respiratory =0SHA Regulatory Requirementa For
Protection Respirutory Protection
=Fit Teating
Variocus ~Protection Factors
Locations =3electicn Decision Loglc
-Unit Respiratory Protection Programs
Middle Grade MSBIC 5 days =-Admninistrative and Manageaent Concerna
Officer Pollution or for Pollution Reaponse
Response Course MSBIC MOD II =Funding of Chemical Response Operation
{ MGOPRC) =funding of Cheamical Respoose Support
Costa(e.g., unit training and equipmm
RTC Yorktowm, VA «Impact of RCRA on Reaponse Operations
' =Policy On Responss to Waste Site Relea:
=Policy On Scope of Coast Guard OSC
Response Functions
Hazardous Materisls HCTC 5 daya =Personnel Protective Equipment
Incident Response -Environmental Monitoring Devices
Operations Course =Response Organization; Team Entry Meth
=Decontamination Procedures
USEPA =Personnel Monitoring
Egison, NJ -=Safety Prmactices
Emergency Medical nons, but var. ~Anatowy and Physiology of Respiratory
Treatment completion and Cardio-vascular Systeas
of HCTC -Engrgency Treatment for dyspena, heat
USCG EMT Course - recommended cramps, heat sxhaustion, heat stroke,
Petuluma, CA; oardiac probleas, injuries
Local courses
Ocoupational Bealth  HCIC 3=5 =Characteristics of Chemical Contaminan
Toxicology days -Physiology of Routes of Entry

RTC Yorktown, VA

=Toxic Effects of Chemical Contaminants
Systemic and Respiratory Diseases

=Personnel Monitoring

=TLY Concept; Dosage/Time/Concen=-
tration Calculations

-Physiology of Heat Stress
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Jadble 3.3
Unit Training

The following is a recommended list of topics to be included in the unit
training program. This listing is not all inclusive and may require
aodification to meet the needs of the individual umit. (This listing is

not seant to imply a one=to-one correlation between topics and training
sensions,.)

1. Statutory authorities for chemical response and associated Coast
Guard policies
2. Coast Guard policy regarding OSC responsibilities for chemiocal
response; policy r-gardtng risk to response personnel; local unit
response posture
3. Local contingency plan and action plans
4. Commonly used physical and hazard parameters for chemical aubstanoces
(flash point, apecific gravity, TLV, etc.)
5. Cheaical information sources
a. Manuals (CHRIS, Merck Index, NIOSH/OSHA Guidelines, etc.)
b. Computer modeling and data base systems (HACS, OHMTADS, SANSS,
RTECS)
¢. Special Forces & RRT
d. Industry (CHEMTREC, NACA Pesticide Safety Teams, etc.)
6. Medical monitoring requirements for marine safety personnel
7. Personnsl protection
a. Theory and use of personnel protective equipment
b. Selection of appropriate level of protective equipment
¢, Team entry procedures
d. Decontamination
8. Asseasment of release
a. Theory and Use of Environmental Monitoring Devices
b, Sampling .
(1) Occasions when necassary
(2) Techniques
(3) Packaging and Shipment
¢. Documentation which may be available at scene of release
{1) DOT placards, labels, manifests
{(2) RCRA records and manifests
9. Procedures for monitoring/supervising removals
- 10. Punding mechanisms for response operations (procedures for
accesaing funds, documentation requirements)
11. Removal Methods
a. FPirat ald response tcohniques (relate to local action plans)
b. Federal government resources (NSF, EERU)
¢. Local contractor capabilities (if any)
d. Guidelines for determining endpoint of removal
e. Impact of RCRA dlsposal requirements
12. Maintenance and storage requirements for personnel protective
equipment and environmental monitoring devices
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13.

Teble 3.3 (Cont'd
Spit Training

Physical Exercises

Monthly, oconduct dress out of entry tsam in personnel protective

clothing. Emphasize:

(1) Dextarity exsrcises

(2) Personnel protective slothing ssergency procedurs

Moothly, oconduct cxerciss on use of envircnmental monitoring

devices; calibration and survey tschnigques

Once every § months, oonduot a mock response to a chemical

releass. If possidle, employ local emergency response

organizations as partiocipants. Emphasize:

(1) Parsonnel protection measures

{(2) Spill ssasasment techniquea

(3) Evaluation’of hazards and of potential for first aid
response REASUres
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CHAPTER 4, PREPARATIONS FOR RESPOMSE TO HAZARDOUS CHEMICAL INCIDENTS
A. Geners) Considerations.

1.

2.

Oonditim &t the ascene of an inoident vary widely,
consequently response parsoanel are subjected to a broad range
of risks wbhich must be cococsidered before satry into hasardous
environments. For instance: (1) toxic chamiosls can affect
respoase parsomnsl directly; (2) perscanel msy fall, trip, or
be struck by objects; (3) persconel may be endangsred by
slectriocal, water, or heavy equipment hazards; and {8) injury
or illness may ocour dus to physiological or psycbological
atress. All respooses, therefore, require that the health and
safety of responsse personnsl be protected from the hazards
vhich may bs encountered.

In determining the level of personnel protection necessary in
any situation, two types of axposure muat be considered: acute
an¢ chronic. Acute exposures involve short-ters exposurs to
contaminants whose conceotrations are high relative to the type
of subatance and ita protection criteris. Chronic exposures
oqeur over & longer tims pariod at relatively low
conoontrlt.iona with no apparent negative effect. Wnile most
responses involving Coast Guard personnel will present scute
sxposurs hazards, any effective pononncl protection progrem
miat address both hazarda.

There are four basio routes of entry to be oonaidered when
protecting personnel froa exposure to hazardous subatanoss:

a. INHALATION. Inhalation poses the most serious threst to
- responss personnel. Adverse eoff'ects through inhalation
say include: '

{1) tissue damage, destructicn, or irritation by inhaled
duat, mist, or vapors;

{2) ascute poisoning due to short tarm exposure %o
relatively high concentrations of toxic materials;

(3) chronic poisoning due to long term exposure to low
concentrations of toxic materdals which accumulate in
the body or produce cumilative damage;

(8) ocanoer which may result from limited axposure to
_ carcinogenic materials; and

(5) unconscicusness and death caused by cxygen deficiency
or chemical asphyxiation.

b. CONTACT. Direct oontact is the next most serious threat
to response personnel. Potential adverss effects include:

i1




§-A-3-b. (1)} 4rritation of the eyes by airborns vapors, mist or

dust or by splashes of irritating or corrosive
liquid;

(2) destruction or irritation of skin tissue dy nhighly
reactive compounds such as atrong acids or bases; and

(3) substances which are known or suspected to have
carcinogenic potential from akin oontact,

o. INGESTION. Ingestion is usually the least serious threat
to response personnel provided that certain common sense
procedures are followed. Workers must be required to
remsove contaminated clothing and clean their bodies before
leaving the area for any reason. Obvicusly, sating,
saoking, drinking, and personal hygilene functions should
not be allowed in the contaminated area, nor until
personnel have been thoroughly decontaminated.

4. INJECTION. A sharp object tbat is contaminated may
accidently puncture any protective clothing and puncture
the skin resulting in direct entry of a hazardous
substance to the body. This route should be preventable
by followlng routine safety procedures.

B. Pre-Incident Preparations. Responding to relesses of hazardous
substancas requires extensive preparstion and pre-planning prior to
actual entry into the hazardous environment. While much of this
pre=planning muat be incident-specific, certain preparations must
ocour independent of incident-specific planning. The following
paragraphs describe pre-incident preparations in the arsas of
physical fitness, medical monitoring, training, respiratory
protection, and contingency planning. It is essential that these

criteria be met as part of a unit's preparation for response
actions.

1. Phyalcal Fitness,

a. Personnel engaged in hazardous substance response
operations involving the use of substantial personnel
protactive equipment aay be subjected to high levels of
physiclogical and psychological stress. As a result, they
should be in good to excellent physical econdition.

b. As a general rule, response personnel should particlpate
in a fitness program attajining a minimus of 30 aerobdic
points per week as described in Copmandant Instruction
M6110.3, Phyaical Fitness Guidelines.

2. Medical Monitoring. Chapter 1.D, states that all personnel
with the potential for exposure while involved in hazardous
substance responses participate in a medical monitoring
program. The purpose of the program i3 to serve as a check on
the effsctiveness of the personnel protective equipmeni prograom
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4=B~-2, (Cont’d) and to provide for early detection, diagnosis, and
~ treatment of health effects resulting from toxic exposures.
Medical monitoring of respcnse personnel falls into two
categories - a bageline evaluation with recurring monitoring,
and exposure-specific noni:oring.

a. Baseline and Recurring Monitoring = The primary purpose of

the baseline evaluaticn is to determine the existence of
- any asdical conditions which could be aggravated by

chemical exposures or the stresses sacountered during a
response. It also serves as a reference for comparison to
the recurring testing snd to determine the individuals
physical and psychological fitness to participate in
response opetations using parsonnel procective
eq .ipment. After the initisl baseline evaluation,
recurring testing, either annually or at some other

specified ifiterval, serves to detect or monitor changes in
an individual’s health.

b. Exposure-Spezific Moniloring = The primary purpose of
exposure-specific monitering is to determine or monitor
the effects of any suspested sxposure to hazardous
substances. This monitoring is tallored to detect the
effects of exposurss o specific substance(s) and is
performed only when there {s reason to believe that
personnel have been axposed tc a hazardous substance.

c. To assist in the interpretation of changes in medical
monjitoring criteria, recurds of all exposurss and
potential exposures of an individual shall be
maintained. These recoerds shall include as much detailed
information as is available concerning a specific exposure
(e.g. the dare, length of exposure, gubstance(s) exposed
to, concentrations (if known), and any protective
equipment worn). Individual health records shall be
annotated Lo reflect the pertinent {nformation.

3. Training. Personnel invalved in fncident response operations
must be adequately trained for the tasks they will perfomm.
All uyniets involved in response to chemical incidents shall meet
the training requirsments described in Chapter 3.

4. Respiratory Protection. The NCP states that 0SCs must conform
to applicable OSHA requirements and guidance. OSHA regulations
in 29 CFR 1910.134 require the establishment of a respiratory
protection program which includes: (1) standard procedures for
the selection and use of respirators; (2) training in the
proper use and limitations of respirators; (3) a program for
routine inspections and maintenance of respiratory equipment;
and (4) surveillance and evaluvation to determine the continued
effectivness of the program. All units using respiratory
protection equipment for chemical spill response shall maintain
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4=B4,

{Cont'd) a respiratory protection program. This program shall
peet the standards described in COMDTINST M6260. 2A, Technical
Guide: Practices for Respiratory Protection. Table 4.1 lists
the essential elements of a respiratory protection program.

Contingency Planning, The potential for harm to public health
and welfare and to the environment from chemical releases
underscores the necessity for pre-planning a response
strategy. Such a strategy can ouly be developed through the
formulation of hazardous substance spill response action
plans. Contingercy planning for these incidents should be in
accordance with the requirements outlined in Chapter 86 of the
Marine Safety Manual. .
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Table 4.1
Elements of a Respiratory Protection Progran

An effective respiratory protection program must include the following
elements:

1.

2.

8.

9.

10.

All respirator users must be physically-fit for respirator use
and be included in the medical monitoring program.

All respirator users must be trained in the proper use and
limitations of respiratory protective equipment.

Personnel shall be fit-tested for the respiratory protective
equipment used.

Personnel should be provided respiratory equipment that is
applicable and suitable for the purpose intended. Where
practicable, respirators should be assigned to individuals for
their exclusive use.

Written procedures concerning the selection and use of
respirators must be established.

All respiratory protective equipment must be inspected and
maintained in accordance with manufacturers recommendations and
OSHA regulations. Records of all inspections and maintenance
shall be kept at the unit. :

Units shall designate an individual responsible for their
respiratory protection program.

Only NIOSH/MSHA~approved tespiratofy equipment shall be used.

Any facial hair that comes between the facepiece-to-face seal
or interferes with respirator valve function is not allowed.

Environmental monitoring must be performed to confirm the use
of the appropriate respirator.
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CHAPTER 5. PRE-ENTRY RESPONSE QRGANIZATION

A.

B.

Introduction.

1.

1-

Every pollution incident is unique. Howsver, sufficient
similarities and recurring alsments are found in sach incident
to justify the development of standard response procedures to
hazardous substance incidents. While the organization and
planning for chemical response is similar to that for oll, the
execution of their respective response plans varies greatly.

The flow chart in Figure 5.1 outlines the major steps of a
hazardous substance release and the key consliderations that
must be addressed. Many of the steps in the flow chart may
actually occur simultansously or slightly out of ordar as
determined by the circumstances, It is for this reason that
the flowchart is best considered as an overview of the general
flow of events rather than a step-by-step account of the
actions themselves. Note that many steps occur bdefore the
actual entry into a hazardous environment. The purpose of this

- chapter 1s to discuss the incldent-specific preparations that

occur before personnel conduct on-scene antry.

Information Needs,

Prior to formulation of a response plan, certain information
must be collected to assist in avaluating the hazards
aasociated with a chemical release and to make an initial
determination of the level of protective squipment required.
The following is a list of preliminary information neceasary to
formulate a response plan.

a. Person reporting incident

b. Location of the incident

¢. Time of occurrence

d. Environmental medium affected

e, Identification of substances involved (trade name, comdon
name, CAS Number, UN anber. ete.,)

f. Quantities of substances relsased or potential
release/relsase rate

g. Source of release
h. Type of container(s) involved in release
i. Cause of relsase

j. Name of carrier




5-B-1-k. Name of shipper/manufacturer

l. Description of area of release
(1) terrain
{2) population density and locatlions of towns/cities
(3) accessibility
m. Weather conditions on scene
(1) Wind speed/direction
(2) Tempergture
{3) Cloud Cover/precipitation
(4) Forecasted weather
n. For spills involving waterwayas:
{1} Current set and drift
(2) Width and depth of wateruay.
{3) Location of water intakes
o. Mitigation or cleanup action started or planned
Possible sources of the above information would include the

reporting party, carrier, shipper/manufacturer, local
authorities on-scene, and shipping papers/manifests.

Initial Evaluation of Information.

1.

3.

Once information is collected, an initial evaluation must be
made of the potential hazards associated with the released
substances and to determine the level of response required by
the Coast Guard.

Various sources of information exist for evaluating the dangers
associated with a hazardous subatance. Table 5.1 lists some
available information sources that may be useful in hazard
evaluation. MNote that the chemical data contained in the
various references may be outdated or incorrect, thus it is

recommended that more than one source be used to crosscheck the

information. Figure 5.2 provides a sample format for recording

the pnysical/chemical properties and hazard characteristics
assocciated with a particular substance.

Once the hazards asscciated with an incident are identified,
the appropriate level of Coast Guard response must be
identified - a conservative response or an active response.
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5-C-3=a. A conservative response includes all coordination,
information ¢ollection, and control functions carried out
by the OSC which do not require the entry of Coast Guard
personnel into a hazardous environment. This could
include the dispatching of personnel to the vicinity of
the incident to assist in information collection and to
provide on-scene commupications, command, and comntrol.

b. An active response is one in wnich Coast Guard personnel
must enter an area requiring the use of psrsonnel
protective equipment. Coast Guard personnel should
normally be involved in on-scene entry only for the
follou}ns activitiea:

(1) emergency lifesaving rescue;

(2) on-scene survey for preliminary assessment and
environmental monitoring;

{(3) first aid mitigation actions which zust be undertaken

before cleanup contractors or the responsible party
can arrive on scens; and

(4) monitoring or supervision of contractor cleanup
activities.

4, The following general policies shall be considered when
determining the level of Coast Guard responss.

a. An initial conservative response, consisting of
recommending evacuation of the affected area to
appropriate authorities and maintaining a safe perimeter,
¥ill normally be undertaken whsnever the identity of the
released substance(s) is unknown or uncertain, Active
entry by Coast Guard personnel shall occur only after the
chemical pollutant has been positively identified and a
clear plan of action has been established.

b. Active entry shall not occur unless the nminimum number of
trained personnel and adequate protective equipment are
available. In most hazardous materials responses
involving a potential entry by Coast Guard personnel, a
gommissioned officer should normally be assigned as the
on~acene representative of the GSC,

c. Prior to initiating an active entry, a response plan shall
be developed and all members of the response team
thoroughly briafed on its contents. Chapter 5.D.
deacribes the slements of a response plan.
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' NAME OF SUBSTANCE:

COMMON =

Figure 5.2

BAZARDOUS SUBSTANCE DATA SHEET

I. PHYSICAL/CHEMICAL PROPERTIES

Normal Physical State:

Molecular Weight
Density

Specific gravity
Solubility: Water
Solubility:

Linguid

Boiling Foint
Melting Point
Vapor pressure
Vapor Density
Flash Point
Other:

II. HAZARDOUS CHARACTERISTICS

AQ

TOXICOLOGICAL HAZARD

Inhalation
Ingeation

Skin/Eye Abaorption
Skin/Eye Contact
Carcinogenic
Teratogenic

Mutagenic

Aquatic
Other:

FIRE HAZARD

Combustiblility
Toxic Byproducts:

Flammability
LFL
UFL

Explosibility
LEL
UEL

HAZARD

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes
Yes

Yes

Yes

Mo
No
No
Ko
No
Ho
No
No
No

No
Ho

No

No

CONCENTRATIONS

CONCENTRATIORS
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Figure 5.2 (Cont'd)

HAZARDOUS SUBSTANCE DATA SHEET

c. REACTIVITY HAZARD Yes No Qg!CENTRlTIORS SOURCE
D. CORROSIVITY BAZARD CON RATIONS SOURCE
pH Yes No

Neutralizing agent:

7

E. RADIOACTIVE HAZARD Yes No EXPOSURE RATE RCE

Background

Alpha Particles

Beta Particles

‘ Gamma Radiation

Iil. INCIDENT RELATED:

Quantity Involved

Kelease Information

Honi;aring/Sampliné Recommended

IV. RECOMMENDED PROTECTION:

Public

Eavironnent

Vorkar




Units are encouraged to consult with Special Forces (NSF, ERT,
SSC), the Centers for Disease Control (CDC) Public Health
Advisors, Coast Guard industrial hygiene/occupational health
resources, or commercial resources as necessary to assist

in planning and carrying out a response. Table 5.1 at the

end of this chapter provides a brief description of the
capabilities of these resources. :

Certain situations may require that calculated risks be
taken to protect the public health and welfare. Risks to
personnel should be reduced to the minimum level possible
consistent with the operational situation and shall not be
incurred for purely environmental purposes.

D. Formulation of a Response P;an.

s

1'

Once it is determined that personnel must enter a hazardous
environment, a response plan must be developed. The plan
should cover the following areas:

L

f.

8-

h.

i.

The objectives of the on-scene entry
On-scene organization and coordination

Identification of the hazards associated with the
substances present

Personnel protective equipment requirements
On-sacene work plans

Communications procedures

Emérgency contingency plans

Decontamination procedures

On-site safety and health plan

The following paragraphs provide a detailed description of the
individual parts of the response plan. In addition, Appendix I
provides a generic response plan for use as a guide when
preparing for a chemical incident response.

Entry objectives - Before an entry occurs, participating
personnel should be aware of what is to be accomplished
during the entry. Objectives can range from the gathering
of information that is not available or is of questionable
accuracy, to the monitoring or supervision of on-scene
removal activities. Identification of on-scene objectives
should minimize the unnecessary presence of personnel in
the hazardous environment.
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On-scene organization and coordimation - A system for
directing and managing 4 responss must be sstabliabed.
This organizational struocture should identify the job
functions of perscnnsl involved in the response and
eatablish a chain of comsand for the responss operation.
It also establishes and details the coatrol of on-scene
activities. .

(1)

(2}

Job functions = The following is a list of job
functions which must cormally be carried out during a
response. The muaber of persons required to carry
put these functions will vary with the msgnitude of
the response and resource availability. The job
descriptions for thess functions are gsnerally the
same &3 for an oil pollution Tesaponse.

{a)} On-Scene Coordipator

{b) Scientific Suypport Coordinater

{(e) Safety Officer

(d) On-Scane Coordinator's Represantative
(e¢) Public Information

{f) Security

(g} Documentation and Record-Keeping

(n) Logistics Officer

{1) Tinancial Officer

(J) Teanm Leader’

(k) Response Entry Team and support personnel

On-Scene Control - One of the most important initial
steps towvards mitigating the impact of a hazardous
chemical incident 1s to establish poaitive physical
control of the site of the incident. Thars are
several slements to tkis control.

(a} EBvacuation. Local authorities say already have
initiated efforts to svacusts areas surrounding
the incident. The on-scene coordinator shall
sct guickly .to determine if auch efforts are
sufficent in light of the given circumstances.
1f additional svacuation is believed advisable,
the OSC anall recompend and coordinate with
FEMA, state, and local authorities to implement
such actions as necessary. 0SCs shall not order
or_carry gut an evacustion themselves, but may
assjst local authorities if requested.
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5=De2-pb=-(1)=(b)

(3)

{c)

Access Control. Another integral element of the
initial response effort is the establishment of
an exclusionary zone from which all unauthorized
personnel are barred. This exclusionary zone
will generally encompass the entire immediate
on-scene arsa and is not confined to the
contazination reguction boundaries diagrammed in
Figure 5.3. Local law enforcement sgency
personnel will normally be utilized to maintain
the exclusionary zone. Where applicable, COTP
action to implement a safety or sscurity zone
may also be required.

Command Post (CP). The establisnment of a
command poat upwind of the contaminated zone is
another necessary step in the initial reaponse
process, Communicationa with key personnel one
scene and coordination of the OSC's forces are
the primary functions of the command post.

Boundary Flacement

(a)

(v)

{c)

To conduct active entry operations, it 1is
necessary to classify the areas of the spill
scene according to their potential for belng
contaminated. This classification serves to
identify areas where protective equipment may be
required and helps to prevent the spread of
contamination outside the scene of the actual
release.

Weather conditions must be considered when
establishing the boundaries of the spill

scene. Surface alr movements are extremely
important in deteramining boundary placement.
Under no eircumstances should the Command Post
or decontamination line be placed or allowed to

continue to operate downwind of the Exclusion
Area.

Figure 5.3 shows the elements of idealized on-
scene control. These areas are generally
divided intoc a clean zone, a contamination
reduction zone, and a contaminsted (or "Hot")
2one. Only personnel whose presence is required
within these boundaries should be permitted to
pass beyond the access control points, and then
only if wearing the appropriate protective
equipment.

(i) Clean Zone. This zone is an area on-site

which is free of hazards and/or sources of
contamination. It will provide the staging
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EXCLUSION ZONE

LEVEL B
CONTAMINAT!D‘!
AREA
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CONTAMINATION CONTROL LINE

ClLEaN ZONE

COMMAND
05T

Figure 5.3 .
On-Scene Control and Work Zones
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SuDe2eb={3)={c)=(1) {Cont'd) area from which the responase
activities will be mobilized, and should be
continually monitored for posaible changes
in potential hazardous cenditions which
would require its relocation. The clean
zone is outside of the contamipation
reduction area and hot line, and would
normally contain the command poat and
access ocontrol polnts.

(11) Contamination Reduction Area (CRA). The
CRA is upwind fro= the hot line and
downwind from the CP and haa facilities for
decontamination of personnel, protective
clothing, and equipnoent.

{4i1) Hot Line. The hot line is a arbitrarily
selected line separating the contaminated
area from the contamination reduction
area. The location of the contamination
area boundary and other reference points
will be a matter of profesasional judgeasent
on the part of the OSC or his
representative, with the single proviaion
that, except under extraordinary
elrcumstances, the contamination area
boundary {(hot line) shall not be
established closer than 150 feet to the
actual spill location.

(iv) Contapinated (Hot} Area. This area

contains the hazardous substances and
poasible dangerous conditions which require
control procedures to minimize the risk of
injury or death to the public and responae
tean persontiel. No person should enter
thias ares unleas they are wearing the
appropriate protective clothing and
performing approved activities as directed
by the OSC or his representative.

{(d) The use of a three-zone system, access control
points, and exacting decontamination procedures
provides a reasonable assurance against the
spread of contaminating substances. This
control system is based on a "worst case"
situation. Leas stringent asite control and
decontamination procedures may be utilized if
definitive information is available on the
substances involved and the contaminating
hazards they present.
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5=D-2-b=(3)-(e) The distances between the Hot Line,

Cse

Contamination Control line, and Coamand Post and
the size and shape of each zone must be based on
conditions specific to each facident.
Considerable judgement is needed to assure that
the distances betwsen zone boundaries are
sufficiently large to allow romm for the
operations and to prevent the spread of
contaminants. Factors such 28 the srea’s
physical and topographical features, hazard
characteristics of the substances ssteorological
conditions, and the results of on-scene
euavironmental monitoring should be considered
vhen establishing the area dimensions and
boundary distances.

Hazard Identification = The hazards expected to be
encountered during the entry should be listed. See
Section 5,C. for information on hazard evaluation.

Personnel protective equipment - The plan should identify
the levels of protective equipment to be used at various
locations on-scene. Selection of the appropriate level
should be based on the exposure assessmant that defines
the chemical hazarde, the potential for exposure, snd the
job function of the ipdi{viduasls. Normally, personnel
involved in support functions such as air monitoring or
decontamination will require a lesser level of protection
than those conducting sampling or other work within the
hot zone. Figure 5.3 shows an example of specified levels
of protection for various areas during a hazardous
substance response. Selection of the appropriate level of
protection is discussed in Appendix IIl.

On-scene Work Plans = These plans should identify the
specific tasks which will be completed within the
hazatrdous enviromment and provide a detailed outline of
the steps necessary to accomplish the tasks. The extent
of detail required will depend on the nature of the actual
tasks., For example, the work plan for monitoring cleanup
activities will generally only invelve the sssignment of
entry team members to carry out mounitoring functions in a
particular ares on-scene, This contrasts with the vork
plan for completing "first aid” mitigation measures, vhere
each step for completing the task would be detailed and
probably rehearsed prior to entry.

Communications Procedures =~ The plan should describe the
compunications systems to be used by personnel at the
scene of the incident. Communication systeme will
generally include radio and visual systems. In additionm,
emergency systems should be established in case of failure
of the primary system. A Chapter 6 contains a detailed
description of comsunications systems.
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Decontamination Procedures — The plan should indicate the
decontamination procedures for personnel and equipment
ieaving the contaminated area. The purpose of
decontamination is to prevent the spread or transfer of
contaninants outside of the contasinated area, Chapter
6.E. discusses decontamination procedures. The extent of
decon required will depend on the countamipante present and
the hazards associated with these substances.

On-gite Safety and Health Plan - The response plan should
include safety procedures, It should include provisions
for the availability of medical resources, esergency
procedures, the identity of personnel responsible for on-
sceoe safety, the monitoring of personnel iovelwved in the
response, and for periodic environmentsal monitoring. The
following is a description of an on-site safety plan (also
see Appendix 1):

(1) The safety and health plan must contain information
concerning emergency medical care and trestment for
respoase personnel. This should include:

{a) The name(s) of personnel on-scene that are EMT-
qualified,

(b) The names, addfeslés, telephone nuasbers, and
travel time to the nearest wedical facilities,

{c¢) The name of the person(s) at each faclility that
has been briefed on the situation, the potential
hazards, and the substances iavolved,

{d) The name, telephone number, and response time
for ambulance services. Whenever possible,
arrangements should be made for on-scene standby
of this equipment.

(e) The location of on-scene first aid equipment,
- epergency showers, and eyewash fountains.

(2) Identification of the person responsible for on—-ecene
safety. This person coordinates safety-related
activities (e.g. air monitoring, on-site safety and
health plan implementation, etc.) and provides
recommendations to the OSC for any modi fications of
practices on scene to improve safety.

(3) The names and tasks of personnmel who will participate
iv the entry. '

(4) Standardized emergency procedures to be used while on
scene. This would include emergency signals for on-
6cene evacuation, escape routes from the area, and

.criteria for initiating an evacuation from the
contaninated area.
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5=D=2-h-(5) A description of the envirommental monitoring program

i.

for concentrations of such pazameters as combuetible
gases, hazardous substancss, or safe oxygen lsvals.

{(6) A description of the personal menitoring to be
carried out. This would racge from testing to
ascertsin such physical conditions as body
temperaturs, blood preasure, and weight loss to the
use of personal wmonitoring devicas to ssasure the
‘sxposure of iadividuals. This parsonsl exposure
monitoring of individuals ia used to document
axposures to spacific concantrations of substances -
for recording in a medical record or axposurs log and
as supporting information duripg recurrisg or
exposure-specific sedical monitoring., '

Industrial Hygiene Exposyre Monitoring — During some
Tespouses, it may be appropriate or the 0SC may be asked
to carry out industrial hygiene exposurs monitoring of
involved persounel. The purpose of this wmonitoring is to
collect data on potential hazazdous substance exposurs,
The type of monitoring necessary will depend on the
substances involved and the data requirsd. The monitoring
cculd range from personal sampling of individuals, using
passive dogimeters or sanpling pumps, fo area sgapling
that is used to characterize the general coanditions at the
scene. Any exposure data collected should b compiled and
recorded in the medical records of involved parsomnel.

The recorded data should include & list of substances
potentislly exposed to; councentratiouns, if kmowm;
durations of known or potential exposure; type of
personnel protection used; and the work ovperation
conducted. . '
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' Table 5.1
Suggested Chemical Response Information Sources

Publications.

When responding to a hazardous chemical spill, an early concern is
assessing the hazards associated with materials involved in the
incident., Many reference sources sxist for oollecting the necessary data.

The listing below i3 not intended to be comprehensive. It is derived from
a reviaw of a wide range of available literature. The llsted references
are considered to be useful rescurces for units carrying out hazardous
chemical responses. Coemandant(G-WER) has provided an initial
distribution for most of these refarences and will provide updates as

available. These sources should be readily available at the unit in the
response library.

a. The Condensed Chemical Dictionary. Rose, Arthur, & Elizabeth
Reinhold Book Corp. GSA Contract GS=018-6393

b. Matheson Gas Data Book
Matheson Gas Products,
PnOo Box 85
East Rutherford NJ 07073 (201) 933-2400

c. OHMTADS (Microfiche)

d. Chemical Hazards Response Information System (CHRIS)
COMDTINST M16465.12 Yolumes 1, 2, 3 and &

e, Dangerous Properties of Industrial Materials
by N. Irving Sax .
Reinhold Publishing Corp. NY

f. Hazardous Materials Emergency Resgbnse Guidebook
U. S. Depariment of Transportation

g. TILV's for Cnemical Substances in Workroom Air

American Conference of Governmental Industrial Hygienists
P.O, Box 1937
Cincinnati, OH U5201

h. Documentation of TLV Guidelines , ACGIH

i. Fire Protection Guide on Hazardous Materials
National Fire Portection Association
470 Atlantic Avenue
Boaton, MA 02210
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Table 5.1 (Cont.)
Suggested Chempicsl !gggonse Information Sources

Handling Guide for Potentially Hazardous Materigls

Richard B. Cross OO

103 South Howard Street
P.O. Box 405

Oxford, IN #7971

Matheson, Effects of Exposure to Toxic Oases/First Aid and Medical

Jreatsent .
Matheson Gas Producta
P.0. Box 85

East Rutherford, NJ Q7073
,

NIOSH/OSHA Pockat Guide to Chemical Hazards
NIOSH Publication 73210

List of Industrial Hygiene Consultants (latest update)
American Industrlal Hygiene Association

475 Wolf Ledges Parkway
Akron, OH 44311

NIOSH/OSHA Occupational Health Guidelines for Chemical Eazards

NIOSH Publication 81-123

The Merck Index
Merck & Co., Ine.
Rahway, NJ

GATX T Car Manual

General American Transportation Company

120 Soutnh Riverside Plaza

Cnicago, IL 60606

Fundinentals of Industrial Hygiene

National Safety Council
444 N. Michigan Ave.
Chicago, IL 60611

SCBA - A Fire Service Guide tc the Sslection, Use, Care, and

Maintenance of Self-Conta
National Pire Protection Association

4§70 Atlantic Ave.
Boston, MA 02210
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Table 5.1 (Cont.)
Suggested Chemical Response Informstion Sources

Industry Assistance.

The extent that emergency reaponse assistance may be provided varies with
each manufacturer. Assistance ranges from an esergency response team
capable of mitigating the effects of & discharged chemical to only
providing advice pertinent to the sjituation and thes product involved.
Normally, induatry esergency responae assistance is accesased by contacting
CHEMTREC (800-i424-9300). Direct industry contact is recommended for

contingency planning in order to confirm capability and responss times for
a given region. '

The following is = partial listing of industry firms known to possess some
form of chemical expertise.

a. Union Carbide
Charleston, West Virginia
304-Tul-3487 (24 Hrs)

b. Dupont (E.I. Dupont de Nemours & Co.)
Wilmington, DE
302=-TT4=-7500 (24 nrs.)

¢. Dow Chemical Corporation
Midland, MI
517-636=-L400

d. Texaco
Beacorn, NY
914-831=3400 (24 hrs.)

e. Shell 0il
Woodriver, IL
618-254-7331
Houston, TX
T13=473=-9L51

f. Stauffer Chenical Company
Weatport, CT
203-226-5602

g Monsanto
St. Louis, MO
314-694-3100

n. American Cyanimid
Wayne, NJ
201-835-3100

1. Hercules
VWilmington, DE
302-654-8900




Table 5.1 (Cont.)
Suggested Chemical Response Information Scurces

J. Sun 0%l Cowpany {Sun Transport Company)
(advisory only)
Philadelphia, FA
215-964-0161

k. Atlantic Richfield (ARCO)
Hewtown Square, PA
-215-353-8300 :

1. Chevron
" Riehmond, CA 7
415-233-3737

3. In sddition to chemical manufacturers, the railrcad companies alsc possess
aRergancy response capabiliteas.

2. Seadoard Coast Line (SCL) - Part of Family Lines System
(advisory only)
Jacksonville, FL
904-359=-1592 (Op Center)

b. Chicago-Milwmukes-St. Paul-Pacific RR
Chicago, IL
312-648-3696

Ca Unicn Pacific RR
(advisory only)
Omaha, NB
800-642-8343 (Nebrasia only)
800-228-9948 (Outaide Kebraska)

d. Souﬁhcrn RR
404-529-1784 or 529-1786

e. HNorfolk & Western RR
Roanoke, YA
703-981-4751

f. Southern Pacific RR
San Francisco, Ch
415-362-1964 or 1952

g. Burlington Northern RR
St. Paul, N
612-298-2121 Bxt. 2666

n. Missouri-Pacific RR

- St- LOUiS, m
e  314-622-2224

5«19




4,

1.

Table 5.1 (Cont.)
Suggested Chemical Response Information Sources

i. Illinois Central Gulf RR
Chicago IL
312-565-1600 Ext. 2726

For certain products, manufacturers work together in accident
situations. Two such response networks that provide expert assistance for
specific comnodities are the Chlorine Institute's CHLOREP (Chlorine

: Energencx Plan) and the Agricultural Chonicals’lasoeiution PSTN (Pesticide

Safety Team Network). This expertise 1s available on a 24 hr/day basis
and can be obtained by contacting CHEMTREC.

a. CHLOREP provides response expertise throughout the continental U. S.
for any accident situation involving a chlorine product. 7The nearest
producer will respond to the scene irrespective of where the product
originated or what transportation mode was used.

b. The PSTN also has response teams located throughout the continental
U.S. Upon notification of an incident involving a pesticide, they

will evaluate the problem and, if necessary, send a safety team to
the scene.

- The American Industrial Hygiene Association periodically publishes an

updated list of industrial hygiene consultants which may be obtained upon
request. A current list should be maintained by each unit.

Computerized Information Sources.

Hazard Assessment Computer System (HACS). HACS, a part of the
Chemical Hazard Response Information System (CHRIS), is a
computerized simulation system which models the physical behavior of
hazardous material spills, and provides information describing the
extent of the hazards associated with these spills. HACS can be
used under emergency conditions involving the accidental discharge
of hazardous materials to assist personnel in formulating response
plans. In non-emergency operations the systen can be used to aid in
the development of contingency plans. Further description of this
system can be found in Chapter 10 of the Marine Safety Manual.

Chemical Information Systens (CIS). CIS is a collection of
scientific databases available on-line through an interactive
computer program. These databases contain a wide variety of
information on hazardous chemicals and there assoclated
properties. Further information on this system can be round in
COMDTINST 16484.2, Chemical Information Systems,

a. Tne 0il and Hazardous Materials Technical Assistance Data
System (OHMTADS) provides information pertinent to emergency
spill response efforts. The OHMTADS database contains a wide
variety of physical, chemical, biological, and toxicological
data on over 14,000 chemicals with emphasis placed on their
harmful effects on water quality.
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1.

2.

L

Table 5.1 {Cont.z
m-stad Chemical Reaponse Information Sources

b. The Structure and Nomenclature Search Syatem (SANSS. (s a
reference databass with the capability of searching for
information on approximately 225,000 compounds vis its formula,
structural characteristics, CAS registry number, the full or
partial name, or ita syncnyms. The data obtained on &
particular subatance includes structural diagrans, systematic
nases, and coamon synonyms for that subatance.

¢. The Registry of Toxic KEffects of Cheamical Substances (RTECS)
datadase peraits online, interactive searching of over 69,000
toxicity measurements pertaining to approximately 42,000
specific chemica) substancea. This type of informmtion i»
useful to responae peracnnsl when determining what level of

protection to wear at the site of an aotual or potential
relsase.. _

Industrial ngiene/Oecugatioﬁal Health Support

National Strike Force (NSF). The Atlantic, Oulf, and Pacific Strike
Teans can provide a wide range of chamical reaponse support. 4
detailed description of NSF capabilities that oould support an 0SC
{s found in Chapter 86, Marins Safety Manual.

EPA Environmental Response Team (ERT). The ERT can provide advice
or assistance to an OSC in selection of spill responss and
nitigation techniques, hazard assessment, personnel protection and
safety precautions, and other chemical response support. They can
also provide specialized equipment for use in removing a relsased
pollutant. A detziled description of ERT capablilities i3 found in

. COMDTINST 16465. 28 The EFA Environmental Response Team, dated 15

April 1982,

Centers for Disease Control {CDC) Public Health Advisors. The CDC
Public Health Advisors are located in most EPA regional offices.
These persona have a wide range of axpertise and can provide advice
in many areas, including assessoent of public health threats,
evaluation of the appropriate level of personnal protection
measures, assisting in the developssnt of or reviswing on-scens
safety and response plans, and investigating health oosplaints,

Coast Guard Industrial Hygliene/Occupational Health Support.
Resources are available within the Coast Guard that can provide
advice and support to OSCs in the areas of industrial hygiene and
ocoupational health. These resources are avallable through the
following sources: :
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D.

Tabl ot
Suggested Chemical Response Informstion Sources

Commandant (G=-CSP) = The Safety Programs Division can provide
industrial hygiene advioe and limited field support for
chemical response activities. Additional information on
available support oan be found in COMDTINST M5100.29, the Coast
Guard Ooccupational Safety and Health Manual or by ocontacting
Commandant (G=-CSP) FIS 426-1885.

Commandant (G=-EOM) - The Operational Medicine Division pan
provide guidanoce on medical monitoring and support for
ccoupational medioal monitoring. In addition, G-KOM
coordinates Publio Health Service Envirommental Health Officers
and CERCLA-funded Occupational Medical Monitora in LANTAREA,
PACAREA, and the Fifth, Seventh, and Ninth Districts which are
avallable to provide on-scene support to 0SCa. Support may be
obtained through Commandant (G-EOM) at PTS 453-3074.
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CHAPTER 6.

A,

ENTRY IRTO HAZARDOUS ENVIROMMENTS

General Safet iderat .

1. The follow ersons . atices fo by
all personnel ninize the r £ durl ou
substance responses.

2.

b.

Q.

d.

f.

Eating, drinking, cheving gum or tobacco, smoking, etc.
are proiidbited inside the contaminated area. Personnel
exiting the contamibatsd area ahould be thoroughly
decontaminated before these sctivities are authoriged.

Decontaminaticn procesdures ahould include a thorough
washing of the entire body as soch as poasible after
protective clothing is removed.

Facial hair that interferes with the mask-to-face asal is

not allowed on any parsonnel required to wear respiratory
protection squipment.

Contact with contaminated surfaces should be avoided, i.s.
do not walk through puddles or other discolored surfaces;

knesl on ground; or place oquipunt on coatalners and the
ground.

. Prescription drugs adbould not be taken by response

personnsl unless specifically approved by a qualified
phyaician. conaunptl.on of alcoholic beverages should be
aveoided.

Response personnsl must be thoroughly familiar wvith

standard safety procedures and the sits asafety plan.

The following safety considerations will spply for il entries
of Coast Cuard personbnel to ha: us_env ta.

b.

d.

Witain the contaminated area, the entry teas shall work in
the "dbuddy™ systea. A two-person rescus team shall be
standing by when the antry is made intoc IDLH atmospheres.

Entrance and exits {rom the contaminated area must be
planned and emergency escape routes identified.

Wind indicators visible to all psrsonne) should be set uwp
throughout. the on=acene area.

Only essential perasonnel and equipment should be in the
contaminated area.

The entry team shall be thoroughly driefed prior to each
entry. They should also be debriarod after
decontasination.




6=-A-2-f. The length of work perioda in the hazardous area must

account for the stress on personnel, the time necessary to
enter and leave the area, and decontamination time. A
safety factor should also be included to allow for
unforeseen occurrsnoes during the entry.

Stress. ‘Both physiclogical and paychological stress can affect
response personnel by contributing significantly to accidents
or other types of hars. To reduce physical stress or mental
anxisty, entry team personnel ahould be both physically and
psychologically fit for working in personnel protective
equipaent. Recurring training and hands-on exercises in the
use of protective aquipment will assist in acclimating the
response tsam to working under response conditions.

a. Heat Stress. The lack of natural body ventilation while
working in protective clothing can lead to heat stress.
If not propsrly accounted for by frequent reat perlods,
excessive heat can lead to the development of heat rashes,
cranpps, exhaustion, or heat atroke.

b. Cold Stress. V¥Vorking ir cold tanperniures can result in
frostbite on the extremitie= or syatemic hypothermia due
to reduced body temperaturs.

Heat Streass Detection. Response personnal should be familiar
with the symptoms of heat atress and be monitored 1f conditions
varrant. Heat rash results from continuous exposures to heat
or humid aipr. Heat crampa are caused by profuse perspiration
with inadequate fluid intake and results in muscle spasms
and/or pain on the extremities and abdomen. Heat exhaustion
occurs when body. organs attempt to keep the body cool.

Symptoms include shallow breathing; pale, cool, and moist skin;
profuse sweating; or dizziness. Heat atroke is the most severe
fora of nheat atress, and immediate action must be taken to cool
the body before serious injury or death ccours. The symptoms
are red, hot, dry skin; no perspiration; nausea; dizziness and
confusion; strong, rapid pulse; or coma. The following
procedures should be followed on warn days to reduce to
pessibility of heat atreas:

a. Provide entry personnel with plenty of liquids to make up
for losas of body water and electrolytes. 4 0.1% salt
water solution or commercial mix is recommended.

b. Provide cooling devices (cool vesta, etc.) to aid natural
body ventilation. Since these devices add weight, their
use must be balanced against worker efficiency. Long
cotton underwear helps absord moisture and protects the
skin from direct contact with heat-absorbing protective
clothing.

c. Install field showers or ho&e-douh areas to reduce body
temperature and/or cool protentive clothing.
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f.

Ad just work/rest periods based on ambient temperaturea.
As a gensral rule, thers should be a winimm of 30 minute
rest period for every hour of work. If possaible, conduct
discretionary activities in early msorning or evening.

Rotate antry personnel between job funotions to ainimize
overstress or overexartion in obe job task,

Provide shelter or shaded areas to protact psrscaonel
during rest periods.

" §. Heat Stress Monitoring. Personnel wearing protective clothing
should be monitored when the sablient temperature is sbove

70,F.

It may 3lso be necesasary at lower temperatures if there

is high humidity. The frequency of monitoring will depend on
the ambient temperature and the recovery rates of parsonnsl.
When the temperature sxcseds 35,F, the entry team should be
monitored after every work period. The following techniques
have been useful in monitoring the body's recuperative ability
to excess heat:

S

Heart rate (HR) ahould be measursd by the radial pulse for
30 seconds early in the reating period. The HR at the
beginning of the rest period should not sxceed 110 beats
per minute. If the HR 13 higher, the next work period
should be shortenad by 10 minutes {or 33%), whils the
length of the rest period stays the same. 1If the HR is
110 beats per minute at the beginning of the next rest
period, the Tollowing work cycle should be further
shortened by 33%. '

' Body temperaturs should be measured orally with a clinical

thermometer aarly in the rest pericd. The orl :
temperature (OT) should not exceed 99,F. If it does, the
next work period stould be shortened by 10 minutes {(or
33%), while the langth of the rest period atays the

same. However, if the 0T exceeds 99,F at the beginning of
the next rest period, the following work cycle should be
furtber shortensd by 33%. OT should be measured again at
the end of the reat pericd to make sure that it has
dropped below 99,F.

Body water losa (BWL) due to sweating should be Zsasured
by weighing the entry personnel in the morning and
evering. The clothing worn should be similar at both
weighings. The scale used should be accurate to plus or
minus 1/4 1b. BWL should not exceed 1.5 of the total
body weight. If it doea, the fluid intake of the person
ahould be adjusted to account for the loss. Ideally, body
fluids should be majntained at a constant level during the
work day. This requires replacement of salt lost through
sweating.
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6-A-5-d, Clothing should be permitted to dry as much as possible

6.

during rest periods. Personnel noticing skin problems
should immediately consult medical personnel.

Cold Stress Monitoring. Frostbite can be detected by loas of
feeling in body axtremities, a waxy or white skin appearance,
or skin tissus becoaing cold, pale, and solid. The symptoms of
hypothermia usually occur in five stages: (1) shivering, (2)
apathy, listlessness, sleepiness, and occasional rapid cooling
of the body to less than 95,F, (3) unconsiousneas, glassy
stare, alow pulse, and slow respiratory rate, (4) freezing of

. the extremities, and (5) death. The effects of ocold can be

lessaned by attempting to work in areas protected from wind and
providing a heated rest area for sntry team personnel.

B. Entry Team Asseambly and Roles.

1.

2.

k.

Hazardous chemical sntries by Coast Guard personnel are labor=-
intensive operations requiring support personnel to back-up the
entry team, particularly during incidents using Level A or B
protection. Also, the stresses associated with wearing
subatantial protactive equipment may require the use of fresnh
personnel at frequent intervals.

Table 1.1 in Chapter 1 aets ocut the minismum personnel
requirements for sntry into aresas presenting chemical exposure
risks. Thess requirements, based ob the level of protection
needed, provide only for personnel directly inveolved in the
actual entry. Additlenal personnel for support functions may
be necessary. A larger nusber of personnel are normally
assigned to the opesration to meet contingencies and to carry
out support activities outside the contaminated area.

All entry tsam personnel shall be trained and proficient in the
equipment and procsdures associated with a chemical response.
This will normally involve completion of the training deacribed
in Chapter 3.

The following is a brief desacription of the rcles and
responsibilities of personnel involved in the entry:

a. Team Leader - Has responsibility for supervision of the
overall entry operation. The team lsader coordinates the
activity of the entry team, the decontamination team, and
the rescue team. They also act as the field safety
observer, maintaining continuous communications with the
entry team. Team leaders will normally perform their
functions outside of the contaminated area.

b, Decontamination Team - The decon team 1s responsible for
setting up and operating the decon system for personnel
and equipment leaving the contaminated area. They will
assist the entry team in donning and doffing protective
equipment and will perform the appropriate decontamination
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; 6=B-4=b. (Cont'd) procedures on equipment and personnel. Since
. these parsonnel perform tasks in the contamination
. rveducticn zone, they sust use the personnel protective
equipment {dentified as safe for usa in that area. This
level is usually less than that of the entry temm.

¢, BRascue Team = The rescue tesnm is a tvo-pan teanm that
resains on standby ocutside the contaminated arss wheansver
the sotry tean is vorking in IDLE atmospheres, THis team
will be dressed out 10 the same level of protection as the
entry tesm and in an emargency bs capabla of expeditiocusly
sutering the contaminsted area to assist the sntry team.

d. Entry tesm - The entry tesa will ba the only persons whoe
normally enter the contaninated areca. They will be
responsible for carrying cut the tasks identified in the
response plan and for any environmental monitoring done to
define the contaminated area. An absolute ainimum of tvo
persons will make up the entry team and will sivays work
uling the buddy system.

S, The on-scene safety officer coordinates safety-related
activities on scene to ensure & safe response. Their
activities include ensuring that the necessary air monitoring
is carried out, recommending levels of protection, monitoring
safety conditions on scene, implementing the on-site safety and
health plan, and recommending modifications to the O5SC as
necessary to easure continued safety.

{ C. Coumunications.

1. A critical factor in carrying out an entry is the sdility teo
maintain compunications., The primary sethod of communicstions
on-scene will be by radioc. The communications system should be
organized such that the team leader and entry tean have a
designated frequency. This reduces the possibility of
interfering radio traffic on the entry teswm radios, Use a
separTate frequancy for command and control on-scene outside of
entry team sctivities. '

_ . | 2. In addition to radio coaagunications, the entry team should be
familiar with standard hand signals if radio communications
- fail. (See Table 6.1)

— fable 6.1 _§tandard_Ws

Signal Meaning
Hand Gripping Throst E * Out of Alr; Can'c Breathe
Grip partnars urist or leave Area lmmediately
bath hands around waist ' )
‘ Hands on Top of Head Need Assistance
i Thuabs Up OK, I Am Alright, I Understand
Thumbs Dowmn : . No, Negative
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D.

Entry personnel shall remain in contact with the team leader.
If possible, the entry team should remain within sight of the
tean leader or other individual outaide the contaminated area
to facllitate the use of visual signals. If not in visual
contact, entry personnel should leave the contaminated arez 1if
radic communications fail. A loud hailer could be used as a
backup for passing directions when primary communications fail.

In addition to radio comms, & method of smergency signaling
oust be available when personnesl are in the hazardous
environment. 4 pre-arranged signal, such as s blast from an

air horn, should be used to indicate immediate evacuation by
the antry team,

Site Entry.

1.

Initial Entry. The initial entry usually characterizes the
exiating hazardous conditions or the need for mitigation
actions. (See Chapter 5.C. for the criteria for Coast Guard
entry) Before the teanm enters the site, as much information as
possible should be collected. Based on the preliminary
information available, the entr-y team must assess the hazards,

determine the need for aite entry, and identify initlal safety
requirements.

Protective Equipment Selection. Wnile Appendix II provides
detajled criteria for selection of the appropriate level of
protective egquipment, in general, Level B will be the minimum
level of protection for an initial entry. The information

necessary to select Level C protection is rarely avallable
during initial entries.

Initial On-Site Evaluation. This normally determines the
existence of hazardous conditions that say affect the public
health, the envircnment, or response peraonnel. The following
dangers are of concern - fire, explosion, oxygen-deflicient
atmospheres, airborne contaminants, and released chemicals that
could affect the cleanup effort. Table 6.2 liats each of these
potential dangers and recomnended action levels for each. The
time necessary to conduct the initial evaluation will depend on
the urgency of the situation, type of incident, information
needed, size of the affected area, availadbility of resources,
level of protection, ste. As & result, the initial survey of
the area may take many hours and require multiple entries.

Entry teams should enter the contaminated area from upwind.

Wnile in the contaminated area, entry teams ahould make visual
obssrvations which would help in hazard evaluation - for
example, dead fish or other animals; land features; wind
direction; labels or placards on containers; and conditions
conducive to splash or contact with liquids, sludges, or
solids.
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3.

5.

Environmental Monitoring.

To assist in charscterizing hazardous conditions, monitoring
instruments will normally be used in the initial entries.

These instruments include combustible gas indicators, oxygen
detsctors, colorimetric tubes, and organic vapor monitors. The
priority for their use will depend on the situaticn. In
general, for poorly ventilated spaces such as ship holds,
pumprooms, buildings, or depresaed areas outdoors (gullies,
ditches, trenches), sonitoring for oxygen deficiency and
combustible gases/vapors is a higher priority than toxic vapor
monitoring. In open, well-ventilated arsas, combustibdle gases

and oxygen-deficiency ars normally lesser hazards than toxie
vyapors. ’

’

It is imperative that perscnnel using monitoring instruments be

-thoroughly familiar with their limitations and operating

characteristics. All instruments bave inherent constraints in
their ability to detect/gquantirfy the hazards they are deaigned
for. Unleas theae instruments are used and assessed by trained
personnel, their readouts can be groasly misinterpreted,
thereby sndangering the health and safety of reaponse
personnel., Direct-reading instruments are deaigned for
specific purposes and will not detect or measure all
substances. Thus, negstive readings anould not be interpreted
as the complete absence of airborns toxic substances.
Verification of negative results can only be done by collecting
alr samples and analyzing them in a laboratory.

Monitoring surveys made during initial entry usually svaluate

atmospheric hazards. In general, the results of this survey

will lead to more comprehensive analyses for specific
components., A progras therefore must be established for
sampling, mconitoring, and evaluating hazarda throughout the
response. Since on~scene activities and weather conditions
change, & continucus progranm for monitoring on=-scene changes
must be implemented using stationary area monitoring, personnel
wonitoring, or walk-through monitoring with diroct-rsndins
instruments.

In addition to the contaminated aroa,-aonitorins should ocecur
in the contamination reduction ares and the clean area. 7This
will ensure that the control boundarioa renain valid indicators
of on-scene safety.

Any indication of atmospheric hazard should be viewed as a sign
to proceed with care and deliberation. Readings indicating
non-explosive atmospheres, low concentrations of toxic
substances, or other conditions may incrsase or decrsase
suddenly, changing the associated risks. Extreme cautlon

should be exercised any time atmospheric hazards are indicated.
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Table 6.2

Atmospheric Hazard Guidelines

Continue investigation

monitoring with extreme
caution as higher levels

Legve area imoediately

Monitor wearing SCBA.
Note: Combustible gas
readings not valid in
atmospheres with < 19.5%

Continue investigation
Daeviation
from normal level may be

Leave area; fire hazrard
potential from oxygen-
enriched atmosphere

Action level dependent
on TLV/PEL for species.
Concentration > TLV

respiratory protection

Aetion level dependent
on substances known to

Monitoring Equipment Hazard Anbient level Action
Combustible Gas Explosive < 102 LEL
Indicator Atmosphere
10¥-25X LEL] Continue on-site
are encountered
> 25% LEL Explosion hazard;
Oxygen Concentration Oxygen < 19.52
Meter )
oxygen.
19,5%2-252
with caution.
" due to OXYgen
displacenent,
> 5%
Colorimetric Organic and Depends on
tubes inorganic specles
vapors/gases |-
normally requires
HN photolonizer Organic Total
OVA Organic Vapor vapors/gases | response
Analyzer mode
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Personal Monitoring. Wwhen practical, the monitoring prograz
of the entry team should include personal sampling pumps or
pasaive exposure monitors. The results of these samples are
useful in detsrmining the exposures of entry personnel and as a
check on the effectivensas of personnel protective squipment.
Data from this monitoring should be abatracted in an
individuals sxposure records and be made availadble during the
recurring sedical monitoring.

¥. Decontaaination.

1.

2.

3.

Personnel protective equinent helps prevent the wearer from
exposure while good work practices help minimize contamination
of protective clothing, instruments, and equipment. Even with
these safeguards, contamination may occur. Haraful materials
can be tranaferred into clean areas, exposing unprotected
personnel. In addition, perscnnel may come in contact with
contaminants while removing protective clothing. To prevent
such occurences, mathods to reduce contamination must be
developed befors anyone anters a suspected contaminated area.
Decontamination consists of physically removing contaminants
and/or changing their chemical nature to innocuous

substances. The extent of decontamination required will depend
on the type of contaminant involved and the level of

exposure. Since the extent of decontamination will depend on
the incident, ooly general guidelines can be_given.

Initial decontamination planning should aasume that paraons
leaving the contaminated area are groasly ocontaminated. i
systes i3 set up to wash and rinse all the protective clothing
worn. This is combined with a sequential doffing of equipament,
starting at the first station with the most heavily
contaminated outer clothing and ending at the last station with
the lsast contaminated article. The spread of contaminants is
further reduced by separating each atep in the decon process by
at least 3 feet. After more information is obtained, the.
initial system may be modified by eliminating unnecessary
stations or adapting it for site conditions. Appendix III
provides information on worst-case decon procedures for sach
level of protection.

The decon plan must be adapted to conditions found at the
incident. These conditions may result in more or less decon
being required. The following factors should be considered in

. determining the extent of dscon required:

a. Type of Contaminant. The extant of decon will depend on
the hazard characteristics involved and the chemical's
routes of entry. Generally, the more toxic the subatancs,
the more extenaive the decon required.

be. Amount of Contamination. The amount of contamination on

protective clothing is normally determined visually. If
gross contamination is evident, a thorough decon procedure
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5.

6.

6-F=3-b. (Cont'd) is required. In addition, higher air

concentratlions of substances or direct contact may result
in permeation or degradation of the clothing material.

Swipe tests may help in determining the type and quantity
of surface contaminants.

¢. Level of Protection. The level of protection to a certain
sxtent influences the extent of decon required. Wearing
disposadle clothing over the primary protective equipsent
say reduce direct sxposurs.

4. Work Punctions. The work being performed by the entry
team determines their exposure potential. Cleanup
sonitors, photographersa, and perimeter air samplers
performing tasks that will not dring them in direct
contact with substances will normally require less decon

than those performing tasks involving direct contact with
contaminating subatances.

e. Reason for Leaving Site. The reason for leaving the
contaminated area may influence the extant of decon.
Personnel lsaving the area to pick up or drop off
equipment or to change out air cylinders or respirator
canisters normally do not requirs full decontamination.
Personnel departing for a lunch break or end of workday
suat be thoroughly decontaminated to avoid apread of
contaminants to the clean area.

Effectivensss of Decontamination. There 1s no sethod for
immediately determining how effective the decon procedure is.
Diacoloration, stains, corrosive effects, and subatances
adharing to clothing may indicate that contaminants have not
besen completely removed. Also, contaminants may not be easily
observed, and permesation of suit material may not be evident.
Swipe testing may be used to identify surface ocontamination.
Testing for permeation will require a plece of the sxposed
paterial. If there 1s any question on the effectivaness of the
decon procedure, the contaminated clothing may nesd tc be
disposed of.

Decontamination Equipment. Equipament for decon can be saaily
procured. Soft-bristle, long-handle scrub brushes xre used to
remove contaminants. Water in buckets or garden sprayera can
be used for rinsing. Galvanized wash tubs or childrens wading
pools can be used for holding contaminated water, and plastic
garbage bags may be used for storing contazinated equipment and
clothing. A trench lined with visqueen can be used for storing
contaminated water prior to removal by vac truck or on-site
treatment.

Decontamination Solutions. Egquipment is usually decontaminated
by scrubbing with a detergent-water solution followed by
rinsing with coplcus amounts of water. While this procesd may
not be fully effective in removing contaminants, it is
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(Cont'd) relatively safe compared with using a cheamical decon
solution. Decon chemicala may be appropriate when the sxact
contaxinants are known and a decon material is useful to
neutralize or change the contaminant to a less harmful

substance. Chemical decon solutions should be used only in
consultation with an experienced chepist. :

Equipment Decontamination. Any equipment exposed to a
hazardous chemical environsent sust be oonsidered potentially
contaninated, and bandled accordingly. The extent of decon
required will vary with the type of equipment and magnitude of
the potential contamination. In msost instances, washing and
rinsing will remove any groas contamimation. In some
situations, swad sampling and lab analysis may be required %o
ascertain the efficiency of the decontamination procedure.

Exergency Decontamination. Some situations, susch as secondary:
reloases, accidents on-scene, or unanticipated exposures may
result in the need for a quick exit from the contaminated

zone. Since the normal decon procedurs is time consuming, an
abbreviated decontamination procedure 13 necessary for removal
of gross levels of contamination prior to exit from the _
contaminated zone. Generally, this esergency decon would be an
abbreviated version of decon procedures including washdown and
rexcval of equipment and protective ¢lothing and removal of
potentially contaminated underclothing. If prompt life=-saving
first aid and/or medical treatment is required, decon
procedures should be cmitted or minimized. Life-saving care
should be instituted immediately, although every precaution
should be taken to minimize the spread of contaminants to
medical personnel. The outer garmeants can be removed 1f they
do not cause dslays, interfere with tresataent, or aggravats the
problem. In any case, ateps should bs taiten to ainimize the
spread of contamination from injured personnel to medical
personnel.

Uass of Protective Equipaent Covers. An axcellent way to
contrel contamination is with the use of protective equipment
covers. These covers can be diaposable or reusable. Reusable
covers, however, should be decontaminated after use.
Disposable 2overs are the wost convenient to use. Clear
plastic bags can be used over such equipment as organic vapor
detectors or radios. 3Some equipoent, such as atmocapheric
aniffers, cannot be entirely encapsulated since they need
direct access to aabient air. Plastic covers and masking
(dugt) tape can be used, however, to cover many parts of the
squipment. Upob ocmpletion of the respcnse, these covers are
removed and bagged for d_isponl. _
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Appendix I
CENERIC RESPONSE PLAN

The purposs of this generic plan is to be able t0 rapidly plan a ressponse to a
hazardous chemical release. It is not all inclusive and should only be used
83 3 guide when planning for a particular incident.

A. INCIDENT DESCRIPTION
Date Location
Souras of relesase
Area affected

Surrounding population
Topograpny
Weather conditions

Additional information

B. ERTRY OBJECTIVES - The objective of the entry to the contaminated area is
to describes actions, tasks to be ace lished: 1.e. identi

contaminated soil; monitor activities of eclsanup contractors, ete.)

C. ON-SCENE OBGANIZATION AND COORDINATION - The following personnel are
designated to carry out the stated job functions on scens.

0SC REPRESENTATIVE
SSC REPRESENTATIVE
SAFETY OFFICER
PUBLIC INFORMATION
SECURITY COORDINATION
DOCUMENTATION AND RECGRDS
LOGISTICS AND FINANCE
ENTRY TEAM LEADER

ENTRY TEAM MEMBERS

( Note: One person may carry out more than one job functicn)
OTHER FEDERAL AGENCY REPS __ (i.e. EPA, NIOSH)
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STATE AGENCY REPS

LOCAL AGENCY REPS

CONTRACTOR(S)

All personnel arriving or departing the scene should log in and out with the
documentation officer. '

All activities on scene must be cleared through the OSC representative.

D. ON-SCENE CONTROL

(Name of indjvidual or'ggencgz has been designated to coordinate
access control and security on scene. A safle perimeter has been established
at {distance or description of coptrolled area)

for this incident. No unauthorized persons should be within this area,

The on-scene command post and staging area have baen established at_

The prevailing wind conditions are' ' » This leocation is
upwind from the spill area.

Control boundaries have been established and the contaminated area, not

line, contamination reduction area, and clean zones have been identified and
designated as follows: :

(describe boundaries and/or attach map of controlled araa)

These boundaries are ldentified by

{marking of zones, i.e. red boundary tape - hot line; clean area - traffic
cones; etc.) _
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L HAZAED EVALUATION

The following substance(s) are known or suspected to be involwed in thi:
{ncident. The primary hazards of each are identified.

SUBSTANCES INVOLVED CONCENTRATIONS(IF KNOWN) PRIMARY HAZARDS

{chemical nams) ‘ (e.g. toxic on inhalation)

- The following additiopal huardu are expected on scane:

(1.e. slippery ground, umeven terrain, ete.) .

Hazardous substance data sheets for the involved substance(s) have been
completed and are attached.

Y. PERSONEEL FROTECTIVE EQUIPMENY

Based on evalustiou of potential hazards, the following levels of personnel
protection have been designated for the applicable work areas or tasks:

Location Job Punction level of Protection
Cootaminated Ares A B C D Other
A B C D Other

A B C D Other

A B C D Other

Contamination A B C D Other
Reduction Area A B C D Other
A B C D Other

A B C D Other

Specific protective equipweat for each level of protection is as follows:

Level A Encapsulated suit lavel C Splash gcnr(tipe)
SCBA : “Full-face canister resp.

(disposable coveralls)

lavel B _ Splash gear(typs) lavel D

Other
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The following protective clothing materials are required for the iavolwed
substances:

Substance Material
(chemical name) {material i.e. Viton)

1f sir-purifying respirators are authorized, (filtering medium) is the
appropriate canister for use with the involved substances and
concentrations. It has been detersined by a competent i{ndividual that all
criteria for using thil type of respiratory protection have been met.

NO CHANGES TO THE SPECIFIED LEVELS GF PROTECTION SHALL BE MADE WITHOUT THE
&PPROVAL OF THE ON-SCENE SAFETY OFFICER AND THE 0SC REP.

G. ON SCENE WORX PLANS
The size of the entry tess will be persons who will perform the

fellowing job tasks:
Tean leader {nane ) Coordinate actions of entry tesm

Entry Team # 1

Entry Tean # 2

Rescue Team*

Decon Texm

* Required for entries to IDLH enviromments.

The entry team was briefed on the contents of this response plan
at .
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H. COMMONICATIONS PROCEDURES

Channel has been designated as the entry team radio frequency oanly. 4ll
other on-scene comsunications will use channel

The entry teas should remain in constant radio communications or within sight
of the team leader. Any failure of radic communications requires an
evaluation of requiring the entry teas to leave the contaminated area.

Shom.bhs't. siren, etc.} is the emergency signal to indicate that sll,
personnel should leave the contaminated area. In addition, a loud bailer is

-available if required.

The following standard hand signals win be used in czse of failure of radlo’
communications:

Hand gripping throat Out of air, Can't breathe

Grip partners wrist or c-cceeeees Leave area immediately

. both hands around waist

Hands on top of head ~eecscvesse-aa Need aasiatance

Thumbs up OE, I am alright, I understand

Thumba down ~e - No, negative

Telephone compunications to the command post should be established as soon as
practicable. The phone number is 3 .

I. DECONTAMINATION PROCEDURES

" Personnel and equipment leaving the contaminated area shall bs thoroughly

decontaminated. The standard Lavel ___ decon protocol shall de used with the
following decon stations: (1) — (2>

(3) _ (&) (5} ' - (6)

(7} (8) (9} : : (10)

Emergency decon will include the following stations:

The following decon squipment 13 required:

(normally detergent and uter] will be used as the dooont.uination

solution.
J. :l-.sm mm AND MT!_PI.II‘

1. (name) is the designated safesty officer and is directly
responsible to the OSC rep for safety recommendations on scens.
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3.

Emergency Medical Care

{names of gualified personnel) are the qualified EMI's on scene.
(medical facility names) » at __(address)
phone is located minutes from this location.
of person) was contacted at _ (time) and briefed on
the situation, the potential hazards, and the sudbstances involved. A map
of alternative routes to this facility is available at _(normslly command
E’t ..

Local ambulance service is available from at

phona + Their response time is _ ___ minutes,
Whenever possible, arrangesments should be made for ‘on-scene atandby.

Firat aid equipment is available on scene at the following locations:
First ald kit

Emergency eye wash
Emergency shover

Emergency medical information for substances present:
Substance Exposure Symptoms First Ald ipstructions

List of emergency phone numbers:
Agency/Facility Phone # Contact
Police .
Fire
Hospital
Airport
CDC Rep

Environmental Monitoring
Tne following environmental monitoring instruments shall be used on scene
(eross out if not applicable) at the specified intervals

Combustible Gas Indicator - continuous/ hourly/ daily/ other

02 Monitor - continuous/ hourly/ daily/ other

Colorimetric tubes - continuous/ hourly/ daily/ other
(type) :

HNU/ OVA = continuous/ hourly/ daily/ other

Other ' continuous/ hourly/ dally/ other

continuous/ hourly/ daily/ other
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4, Emergency Procedures (abould be modified as required for inecident)

- The following standard emergency procedures will be used by on-scens
pesrsonnel. The safety officer shall be notified of any on~scene smergencies
and be responsidle for ensuring that the appropriate procedurss are followed.

- Parsonnel Injury in the Contaminated Area: Upon notification of an injury
in the contaminatad area, the designated smergency
sigmal : sball be sounded. All entry personnsl
ahall assemble at the decon line. The rescus team will enter the
contaninated area (if required) to remove the injured person to the hot
line. The safety officer and entry team lesder should evaluate the nature
of the injury, and the affected person ashould be decontaminsted to the
extent possible prior $to movement to the clean area. The onescene EMT
shall initiate the appropriate firat aid and oontact should be made for an
ambulance and with the designated medical facility (1f required}. No

persons shall re-enter the contaminated area until the cause of the injury
or symptoms 1s determined. ’

= Personnel Injury in the Support Zone: Upon notification of an injury in

the support z0ne, the entry team leader and safety officer will assess the
nature of the injury. If the cause of the injury or loss of the injured
person does not affect the performance of the entry team, operations may
continue, with the on=acene EMT initiating the appropriate firat aid and
necessary follow=-up as stated above. II the injury increases the risk to

; others, the designated eamsrgency signal _ shall be

! sounded and all entry personnel move .0 the decon line for further
instructions. Activities on scene will stop until the added riak is
removed or minimized. '

- Fire/ Exploaion: Upon notification of a fire or sxplosion on scsne, the
designated emergency signal shall be sounded
ané all entry personnel asssmbled at the decon line. The fire department
shall be alerted and all personnsl moved to a safes distance from the
involved area.

- Personnel Protective Equipment Failure: If an entry tean member
experiences a failure or alteration of protective equipment that affacts
the protection factor, the entry team shall immediately leave tha
contaminated area. Personnel shall not re-enter the area until the

" equipment has been repaired or replaced.

= Other Equipment Fallure: If any other equipment on scene fails to operate
properly, the entry team leader and safety officer shall be notified and
then determine the effect of this failure on continuing operations on-
scene. If the failure affects the safety of personnel or prevents
completion of the work plan tasks, all personnel shall leave the
contaminated area until the situation is evaluated and appropriate actions
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The following emergency escape routes are designated for use in those
situations where egress {rox the contaminated area can not occur tarough

the decon line: (describe alternate routes to leave area in
emergencies)

In all situations, when an emergency ot scene results in evacuation of the
contaminated area, personnel shall not re-enter until:
1. The oconditions resulting in the emergency have been corrected.
2. The hazards have been reassessed.
3. The response plan has been reviewed.
4., The entry tean has been briefed on any changes in the response
plan.

5. Personal Monitoring

The following personal monitoring will be in effect on scene:

= Personal exposure sampling gdgacfibe any personal sasmpling
programs bejing carried out on entry personnel. This would ipclude use
of sampling pumps, air mopitors, etc.})

= Medical monitoring: The expected air temperature will be _(,F) .
If it is determined that heat stress monitoring i® required
{mandatory if over 70, F) the following procedures shall be

followed: {describe procedures in effect i.e. monitoring body

tepperature, body weight, pulse rate)

All entry team personnel have read the above response plan and are familiar
with its provisions.

Safety Officer {name) (signature)
Entry Team Leader
Entry Team
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B.

1.

Appendix II
Selection of Personnel Protective Eqi ipment

Introduction.

Protective equipment has been divided into four categories according
to the degres of protection afforded:

a. Level A: 3Should be worn vhen the highest level of respiratory,
akin and eys protsction i3 neesded or when concentrations and
matsarials onscens are unknown.

b. Level B: Should be selected when the highest level of
respiratory protection is needed, bDut a lesser level of akin
protection. Level B protection i{s the minimum level
recommended for initial entries. Once the hazards have been
determined, personnel protection corresponding with these
findings may be utilized.

c. Level C: Should bs selected when the type of airborne
substance 1s imown, the concentration is measured, and the
eriteria for using air-purifying respirators are met.

d. Level D: Should not be worn at any spill scene with
respiratory or sikin hazards. Is primarily a work uniform
providing minimal protection.

In general, the initial on-scepe survey is to characterize the
immediate hazards and, based on these findings, establish
preliminsry safety requirements. Aa this data is obtained and
analyzed, the lavel of protection and other safety procedures are
then modified as appropriate. No standard method can be used to
select a level of protection for all incidents. Each situation must
be examined individually. Some general guidance can be given,
howsver, for judging the situation and determining the level of
protection required. The following sectiona describe criteria to be
consldered when selecting the level of protection appropriate for a
particular situation. In addition, Tables II.1 and II.2 provide
basic decision logics for respirator and protective clothing
selection. ' : '

Selecting lLevels of Protection.

Level A Protection

a. Selection Criteria - Mesting any of the following criteria
warranta the use of Lavel A protection:

(1) The éhanical subatance has been identified and requires
the highest level of protection for the skin, syes and the
respiratory systam based on:
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Conduct conservative

Table 11.1

Protective Clothing Decision logic

Assexmble toxicological data

: v
Deteraine physical state(s)
of chemicals

v
Evaluate all sxposure pathwvays

NO 1s ndequ:éz chesical

response until satisfactory compatability data avajilable?

Suit material 1is
identified

Use encapsulated &

YES

v
Evaluate the information
to determine respiratory protection
requirepents (See Table II.2)

YES ’ Foasible injury or

suit (Level A)

NO

Severe skin
irritation is from €

death from akin absorption
of chemloals?

NO

YES Poasibility of severe

solid or liquild
contact only

YES

-Utilize sealed
splash suit (Level B)
Af appropriate for
entry task

akin irritation from
skin contact?

RO
v
Posslbility of  YES 3 Use proper
eye irritation? aye protection
NO

Utilize disposable
coveralls (Level D)
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Table 1.2
Respirator Decision Logic

. o ' SCBA va Air-Purifying
1. Is thare an oxygen deﬁ.oiancy? {leas than 19.5%)

1f yes - Use 3SCBA
2. Have avallable personnesl been ;ucecaafully fit-teated?
I1f no - Do not use respirator - Use SCBA
3. 1Is there any chance of eye irritation fros the contaminant?
' If yes - Use only full-faceplece respirator
k. Is the contaminant at I.D.L.H. concentrationa?
If yes -~ Only use SCBA

5. If the cgntnninnnt is z particulate, 13 the TLY grestar than or less than
05 mg/m"?

If greater fhan,.use a dust, mist, or fume filter
If less than, use a high efficiency filter

6. If the contaminant is gaseous, is the concentration greater than that
recommended by the manufacturer of the selected canister?

If yaa = Use 3CBA

7. Is the contaminant ooncentratidn greater than the maximum use limit {MUL)
for the selected respirator? (MUL = P.F. x TLV)

" If yas - Use SCBA
8. Does the contaminant have adequate warning properties?
If no - Use SCBA

9. Will thea contaminant generate a high heat of reaction with the sorbent
inside the canister?

If yes = Use 3CBA -

10. Is the contaminant one that the manufacturer recomaends that their
respirator not be used for?

It yea - Use SCBA
11. Is the contaminant & iknown or suspected carcinogen?
If yea - Use SCBA only

=4 12. Will the canister Hitnata.nd breakthrough long enough to permit sufficlent
N sntry time?

If no - Use SCBA 11-3




B-1-a={1)-(a) Measured or potential for nigh concentration of

b.

(2)

(3)

(4}

(5)

atmospheric vapors, gases or particulatss (i.e. vapor
clouds, visible emissions, IDLH lesvels, etc.); or

_(b) On-scene operations and job functions involving high

potential for splash, imsersion, or sxposure to
unexpectad liquids, vapors, gases or particulates.

Extremely hazardous substances (e.g. dioxin, oyanide
compounds, concentrated pesticides, Departassnt of
Transportation Poison 4 materials, suspected carcinogens,
and infectious sudstancea) are kmown or suapested to be
present and skin contact is pcasidle.

Potential exists for contact with akin-destructive
substances,

Operations must be conducted in confined or poorly
ventilated areas, until the absence of hazards requiring
Level A protection is demonstrated. These areas are
cenducive to accumulating high concentrations of
subsatances.,

The type of chemical, concentration, or sxposure potential
is unknown or uncertain. In this situation, the highest
level of protection would be appropriate until the hazards
can be better characterized.

Additional Guidance on Selection Criteria

(1)

(2)

(3)

The fully-encapsulating suit provides the highest degree
of protection to skin, eyes, and respiratory systea if the
suilt material is resistant to the chemical(s) of concern
at the measured or anticipated concentrations. While
Level A provides maximum protection, clothing material may
be rapidly permeated or penetrated by certain chemicals,
These limitations should be recognized when selecting the
type of chemical-resistant garment. Whenever possible,
the suit material sahould be matched with the substance
being protected against. Appendix IV provides data on
compatabllity of suit materials and chemicala. Units are
encouraged to consult with an industrial hygenist or other
qualified person wheh making this selection.

The use of Level A protection reguires that the problems
of physical stress, in particular heat atress associated
with the wearing of impermeable protective clothing, be
evaluated. Response personnel must be carefully monitored
for physical tolerance and recovery.

Encapsulated suits, being heavy and cumbersome, decrease
dexterity/agility, visual acuity, etc., and increase the
potential for accidents. This potential decreases as lean
protective equipment is required.
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Be1=b=(4) Many hazardous substances are difficult to detect or to

Beasure with field inatruments. When such substances
(especially those readily absorbed by or destructive to
the skin) are known or suspected to de present and
personnel contact is probable, Level A protaction abould
be worn until more accurate information can be obtained.

2. LEVEL B Protectiom.

Selection Criteria - Meeting any of the tbllouing ceriteria
varrants use of Level B Protection:

(1)

(2)
(3)

The type and atmcGapheric concentration of toxic substances
are known and require the highest degree of respiratory
protection, but a lower level of skin and eye

protection. This would include atmospheres:

(a) with OSHA Immediately Dangerous to Life and Health
(IDLH) concentrations; or

{b) exceeding the limits of protoct;on'lrrordod by a
full-face, air-purifying respirator; or

(¢) containing substances for uhich air-purifying
canisters do not exist or have low resoval
sfficlency.

The atmosphere contains less than 19.5% oxygen.

Potential skin contact due to on-scene cperations or work

assignmernits is highly unlikely f{rom splashes of hazardous
substances to the small, unprotected area of the head or
neck.

Additional Guidance on Selection Critsria

(1}

(2)

The chemical-resistant clothing required for Level B is
available in a wide variety of satyles, msterials,
construction, perseability, etc. Thess factors all affect
the degres of protection afforded. Therefore, sslection
of the most effective chemical-resistant clothing should
be based on the known or anticipated hazards and/or jod
funation. The information on permeability in 1pp¢nd1x iv
will be useful when making this selection.

The selection of Leval B protootion is made bYy:

{(a) Comparing the concentrations of known or possible
substances in the air with skin toxicity data.

{v) Datermining that the substances present are not

destructive to and/or readily absorbed through the
skin il unanticipated exposures due to liquid
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B-2-b-(2)-(b) (Cont’'d) splashes, high vapor, gas or particulate

(2)

generation, or other means of dirsct contact occur.

(c) Assessing the effect of the substance (at its
seasured sir conceantrations or splash potential) on
the small aras of the gkin unprotected by chemical-
registant clothing.

For on-scene entry snd recocuaissance it en open area,
Level B Protection (with good quality, bhooded, chemical-
resistant clothing) is normally adequate to protect
response persoanel, providing the conditions described in
selecting Lavel A are knowm or judged to be absent. For
continocus operations in these aress, the aforemntioned
criteria must be evalusted,

3. LEVEL C Protection.

b.

Selection Criteria ~ Meeting all the following criteria permits
use of lLevel C protection:

(1

(2)

(3)

(&)

(5)

(6)

All contaminpante on scene have been identified and their
alr concentrations measured., Also, this concentration
will be reduced by the air-purifying respirator to below
the substance's exposure limit and is within the service
limit of the canister,

Atmospheric contaminant concentrations do not exceed OSHA
IDLH levels.

Exposure of unprotected areas of the body to air
contaminants, liquid splashes, or other direct contact
will not sdversely affect the skin.

Job functions have been determined not to require a higher
level of protection,

‘l'he oxygen content of the atmoaphere must be &t least
19. 52.

Recurring air monitoring is carried out to confirm
contaminant concentrations,

Additional Guidance on Selection Criteris

(1)

Level C protection is distinguished from Level B by the
equipment used to protect the respirstory system, assuming
the sane type of chemical-resistant clothing is used. The
main selection criterion for Level C is that conditions
permit wearing air-purifying devices. (See Table 11.2)
Making these determinations requires a competent
individual (e.g. NSF, ERT, industriasl hygienist, or other
local expertise), to evaluate the factors listed sbove and
to coordinate the necessary air monitoring.
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&4,

C.

1.

B=3~b~(2) The air-purifying device must be s full-face mask

(3

(MSEA/NIOSH approved), equipped with a canister suspended
from the chin or on & harness. Canisters must be
appropriate to rewmove the substances sncountersd. Quartar

~or half-masks or cheek cartridge full-face masks should be

used ouly vith the approval of & qualified individual,
such as an iodustrial hygientst, Use of this type of
respirator must taks into account the shorter breakthrough
time of the cartridge ws. a caniscer.

The decision to use lewel C protection sust be based on

the best available ioformation. Factors to comsider
include:

{a) The pr;unu of raspirabla particulates.

(b) Possible errors associated with both thc instruments
' and monitoring procsdures used.

(¢) The presesce of, or potential for, substances {n air

which do not elicit a respouse ou the inltmun:(l)
used.

(d) The potential for higher coancentrations io the
ambient atmosphare or in tha air adjacent to specific
on-scene oparitions.

L!V'EL D Prote ction.

Ce

Selection Criteria - Hnung all of the following criteria
allows use of level D protectiom:

(1) No hazardous air pollutant has been measured.

(2) Work fmctionl-fncludt aplashes, immersion, or potantial’

for unexpected inhalation of any harzardous substances,

Additional Guidance on Selection Criteria - Level D protection
1s primarily a work uniform. It can be worn in areas vhere
only boots may be contaminsted and there no 1nhuhb1¢ toxic
substances.

Additional Consideratioms.

Protactive Clothing - No comprehansive criteria are available,
similar to the respiratory protectionc decision~logic, for selecting
protective clothing. (See Table II.1) A concentration of a known
substance in the air approsching a Threshold Limit Value or
Permissible Exposure Lisit for the skin does not sutcmatically
varrant a fully encapsulating suit. A hooded, high qualicy,
chemical-resistant suit may provide adequate protection. The
selection of level A over lavel B is a judgement that should be sake
by & qualified individual considering the following factors:
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C=l=a, Effect of the substences on skin., Whether the substances are

2.

3.

D.

1.

2.

easily absorbed through the skin causing systemic effects or
severe skin destruction. 1iquids are generally wore hazardous
than vapors/gases and particulates.

b. Concentration of the substance. Higher conceantrations of any
specific material represent a greater risk, thereby ilancreasing
the potantial for exposure to the msterial in the areas
unprotected by laevel B or C chemical-resistant clothing.

Atwmospheric conditions such as inversion, temperature, wind
direction, wind velocity, and pressure determine tha behavior of
contaninants in sir or the potentisl for volatile material getting
in air. These parameters wust be considered when detersining the
appropriate Level of Protection,

Escape Masks - The use of escape masks is an option in Level C and D
protection. Their application should be considered on a case=by-
case basis. Escape masks could also be strategically located on-
scene in areas that have higher possibilitias for vapor, gas, or
particulates,

Chemical Compatability,

Chenical compatability information is available in protective
clothing equipaent brochures but is limited in the number of
chezicale covered. The information normally available represents
the ability of a material to structurally vithstand exposute to a
chemical and does not address permeability. An EPA study coapleted
in March 1983 compiled manufacturers data on breakthrough times for
various suit materiazles. Excerpts from this report are included in
Appendix IV, Since the compatibility characteristice of primary
interest for protective clothing is its permeability, the data found
in Appendix IV should be considered a limited indicator. It
constitutes a preliminary guideline which needs to be verified by
further testing. In the parmesbility testing accomplished to date,
cases have been found vhere existing structural coapatibility
information (such as that in Appendix 1IV) indicated good or
excellent resistance, yet the materials failed permeability

testing., A great deal of csution is called for when evelusting
compatibility information to select protective clothing items.
Perwmeability characteristics are the much preferred basis for making
protective clothing selections, Unfortunately, this type of
compatibility information is mostly unavailable, Coamandant

(G-DMT) is presently conducting extensive permeability testing of
suit materials to improve the information available to 0SCs. TUntil
better permeability test data is available, gross contamination of
protective clothing requires an iwmediate exit from the contaminated
area snd decontamination of the affected persons. Units are
encouraged to cousult with the NSF, ERT, NIOSH, or (-DMI for
guidance in material selection.

Secondary Materials - Nearly every piece of protective clothimg is
constructed of multiple types of material, The secondary ssterial
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D=2,

3.

1.

2.

(Cout’d) of construction, which comprise a small percentage of the
overall design, are often overlooked vhen evaluating the chemical
compatibility information. Ignoring this factor incressss the
vuloarability of the wesrer to receiving an inadvertent exposure.

snu thare i¢ 20 singls .sult matsrial safe for all chemicals, response
tean inventories should {nclude a number of suit msterisls. In cases
where resource avellabilicy limits the types of suit materials at the
wmit, selection of the appropriate materiel(s) stocked should be based on

the substancses moet likaly to be encountered in a respouss as identified
through local cmumncy planaiag.

Ihml Toxicity Data,

The chemicals listed in Table Il.3, Dersal Toxicity, are identified ia :hn
011 and Hazardous Materials Technical Assistance Data Base System
(OBMTADS) as having adwerss ekin effects ranging from trritation to
absorption into the body. This information will be useful when selecting
the appropriate lavel of protecticn. Otbhar substances affecting the skin,
but not listed in OHMYADS, may be present; therefore, the

chemical/physical properties of each aubstanca must be evalusted for these

»

. effects and cross—checked against other refevence sourcas,

Use of Tablas,
' Categories ~Table II.3 divides chemicals into two categories:

Category 1 (wore serious)

Gases having a systemic dermal toxicity ratiog of moderate to

extremely hazardous and a penetration unk.i.ng of moderate to
high,

Liquids and sclids having a systemic dermal toxicity rating of
extremely hazardous and a penetration ranking of moderate to
high _

Gases having a local dersal toxicity rating of moderate to
extraoaly h.lurdoru.

Liquidt aad solids having a local darsal tox:i.c.il:y rating of
extremely hazardous.

. Category 2 (less serious)

Cases having a systemic dermal toxicity rating of slightly
hazardous and a penatration raoking of slight.

Liquids and 7’»11.:1- having a systemic dermsl toxicity rating of
moderate to slightly hazardous and a penetration ranking of
. sodezate to slight.

Cases having a local dermal toxicity rating of slightly
hazardous.
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E=2=a,
b.
s
d.
e.
3

(Cont'd) Liquids snd solids having s local dermal toxicity
rating of wmoderste to slightly hazardous.

Physical State ~The physical state of the chemicals listed is their
normal state. In a fire, some of the subetances listed as solids or
liquids could vaporize and represent a greater hazard to the ekin.
Ihe chemicals listed may sleoc be found mixed with other substances
vhich could change how they affect the ekin.

Skin penetration Characteristics,

- Negligible Penetration (solid - polar)

+ Slight Penetration {(solid - nonpolar)

++ Moderate Penetration (liquid, eclid - nonpolar)

+++ High Penetration (gas/liquid - nonpolar)

Potency (aystemic) Lethal Aaount to
A 70 Kilogram Man
+++ Extreme Hazard (LDg,) 1 wg/kg-50 mg/kg) drops to ol
++ Moderate Hazard (LDSOSO—SOO ag/kg) 1 ounce — 1 pint
' (1 pound)
-+ Slight Hazard (LDgy) 500-15,000 mg/kg) 1 pint - 1 quart

(2.2 pounds) _

Potency (local)
44+ Extreme - Tissue destruction/necrosis
++ Moderste - Irrititionfinflanation of skin

+ Slight - Reddening of skin

Ralation of Table 11.3 to Levels of Protection

B

b.

The purpose of the table {8 to provide data that s qualified
person can use in conjunction with other -situation-specific
knowledge to select protective clothing. The data relates to
skin toxicity only and does not consider inhalation of
chemicals; therefore, the data should not be used to select
respiratory protection equipment.

The known or suspected presence and/or measured concentration
of Category | chemicals at or above the listed concentrations
normally warrants using Level A protection. The knowm or
suspected presence and/or measuted concentration of Category 2
chemicals at or above the listed concentrations suggests that a
leseer level of akin protection (Level B or C) may be
appropriate.
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TABLE 113

DERMAL TOXICITY
Chemics) Physical skin Derms) | Potenc
State Penetration Texicity y t::::::::::n Cotogery
2,2 Bichloreproplonic aclé | witd | ¢ Yocad o . 2
2,4.5 - T AcWd seltd ¢ | amtente | ¢ 10 wy/n?/en 2
_ : Yecal » ~
12,05 = T Anines selid ¢ systeaic * 10 g/’ 2
lecal ad
2,4,8 - 7 Esters solid + systemic * 10 sp/n’/0n ? .
local + —
2,4,8 - TP Actd slid ¢ systenlc A 10 g’/ 2
. . . Iocal_ +
2,4,5 - TP Actd Esters Heid « | systemic s 10 sg/u’/oh 2
' ' ~ local + :
2,4,5 - T Salts . solid . * systemic * 10 ng/u’/0h 2
— l_oul + .
2,8 - 9 Kl salid ¢ systemic ’ 10 sg/w’/0n )
' local +H
2.4 - Dichlerephenel selid + 1 systamic + - 2
Yecal +
2,4 - D - Esters iuid “ systeaic ¢ 10 mg/u’/on 2
lecal +
2 - Ethylhaxyl Acrylate Vquid “ Toca} e - ?
2 - Methy) - § - athyl pyri-}  Hquld “* Teca) ¢ . :
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TASLE 11.3 (CONTINUED)

DERMAL TOXICITY
Chenical Physical Skin Derwal Potenc Permissible
State Penetration Toxicity y m:on::atln c.“,’"
12 - napthol solid * Tocal " - ?
3,5 - Xylenol seHd + systemic “ - 9
Jecal +

Acetaldeh Hetd + Tocat " 100 ppu/gh - 2

- systemic + 1680 mg/n"/6h .
Acetic Anhydride Heuid + locs! + S ppu/ A
. systemic + 2 /O
Acetone “ﬂ“ 44 Tocal . » 750 ppm/Bh 2
Acetone Cysnohydrin Tiguid » systenic ** 10 ppu/8h 1
Acetoacetone THuid » Tecal » - ?
Acetyl Bromide fuming " Yoca) or | 5 ppuaris ate 1
- tiqui _ .
Acety! Chioride f-in: +H Tecal " S ppn/1S nln 1

Tiqui : _
Acridine sotid . local L - 2
sensitizer
1ed Heuid + Tocal -*»e 0.1 pow/ 2
pcrolein sensitizer .25 my/wrlth
‘Acrylonitrile Tiqutd o | systealc e 2 ppa/ON 1
Tocal +
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TABLE 1.3 (CONYIWUED)

DERMAL TOXICITY
Chemical Physica) Skin Dermal | Potency Permissible
State Penetration Toxicity Concentratien
famonium Citrate solid + Tecal *He -
{0ibasic) + e
Ammonium Ferrocymnide selid N 2 1[ ] * -
Amsoniwn Hydroxide R " Tocal " -
Asmoniue Phosphate solid L Tecal *» ‘-
(Dibasic) . ' )
| ramintum Suifmmate soltd . * Toca) " 10 wp//on
fomontem Sulfide selid s Yocal *» -
Ammium Selfite setid * . Tecal) > -
Ausonium Tartrate solld + Tocal - -
fomoniwm Thiocyanate sotid " Yocat *e N
' systemic +
Ammoniva Thiosulfate solid L Yocal - -
Miline Tiquid *» Tocal - 2 ppm/Bh
Ant tmony solid + systealc " 0.5 wy/e’/h
loca) *»
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TARLE 11.3 (CONTINUED)

DERNAL. TOXICITY
Chanical Mhysicel Skin Derma) Petanc Porn}
State | Pemetratiedf Texicity y uncu::::l:n
Antineny Pentachloride Heald + tecal +He -
Argon - 37 (radieactive) g ¢ | systemfc +*e -
Arsime g *e systeafc " .05 ppu/Bh
Arsenic sotid " Teca) " .2 mpfad/on
_systemic +44 :
Arsamic-74 (redisactive) selid » systemic | e -
Arsenic-7¢ (radiective) seltd «* systemic " -
Arsentc-77 (rodtesctive) | se1nd o | sptetc | e .
Arsentc Acté soltd " Yocal | osmminn’
systenic +44
Arseiiic Disulflde solid * * tocal M -
systemic 4 N
‘Arsenic Pentoxide solid *» Tocal) " -
: systenic +Hh
Arsehic Tribromide salld " Teca e 0.5 ng//th
systemic e K
Arsenic Trichloride sVl " tocal o | 0.5 mytedrem
systemic e
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TASLE 1.3 (CONTINUED)

DERNAL TOKICITY
Chemical Mystcal |  Skin | Dewet | Potenc Peraissible
State Penstration] Toxicity y Cmu::nlu mm’
Arsenic Trioxide s011d - local e .25 ..,.3[.. 1
_ systemic s
Arsenic Trisulfide solld * Tocat 4 0.5 my/a’
systemic +44 /o 1
Sorlen solid * Tecal “ 0.5 ng/u’/th 2
Benzene Tiquid “ tocal " 10 ppm/8h O
' systemic ++4 :
Bengzephenone " solid 'S Tocal - - ?
Beazoy} Chloride  etd o | e ik 5 ng/e’/0n 1
'- Benzey) Peroxide solid *» Tocal +He lqll’lll 1
Senzy) Alcoho) Ngid " . Yecal " . 2
, systemic 4
Benzyl Senzedte Teuid *» local » - 9
Benxyl Bromide 1iquid *» Tocal *» - ?
Benzy! Chloride - Wpié +* Tocal *e 1 ppn/Sh 2
Berylitum Nitrate sottd . Tocal “ 0.25 ng/e’/Bh ?
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TARLE 11.3 (mimo)
DERMAL TOXICITY
Chamical Mysical Skin Dermal Petenc Permissihl
3 State Penstration Texicity y Cnncutntl.u Cutopery

Sronbenzylicymide Wauld * Tocal * - 1

1YICYh <17 F-s611: systemic He
Calcimn Hypochlorite sotid + Tocal - - 1
Calcium Oxide solid + 1ecal " 2 ug/u’/8h 2
Calclun Phasphide seltd ’ tocal | < . ?
Camphor solid + tocal o |2 ppuson 2

3ystenic b
o soltd "o et | o [sepeVen 2

Captin - systamic " - '

- solid " tecal . 5 ny/a’/on 2
| Corbarn? _ systenic - ” |
Carbofuran Heuid " Yoca) we 0.1 mpd/m 1

L ' systesic +He .
) | - : 8l *»
Carboa Disuifide :lyld _ ] :::‘ ol .10 ppa/8h 1
_| Corbén Mononide gos e | systemic ¢ 150 pp/Bh 1
Corbon Tetrachloride Viquid L had m:::: :ﬂ ‘ 5 ppa/8h 1
Cetyldimathylbenzyl- solid + Tecat * - ?
susanius Chleride -
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TABLE 113 (CONTINUED)

DERWAL TORICITY
Chemical Mhysical Skin Dermsl | Potenc Pernissible
State Pmtrnt!u* Toxicity Y Concontratien
| chloracetophenone solid s ocal |« 05 ppu/oh
- __systemic 4+ .
Chlordane solid + Tecal “ .5 wg/ad/on
systemic +H _
Sromine Tiquid R Tocal #+ 1.1 ppu/Oh
. _{fwming) systemic "
| sutylamine Viwid *» Tocal e S ppa/Oh
Sutyl Mercaptam Heuid *» tocal *» .5 pp/oh
Betyric Acld Neutd " Tocal - -
c.“'- Arsenate . ”“‘ 4 local + 1 "h’,.
' ' systemic +
Calcium Arsenite solid + . Tocal - -
systemic +
Calcimm Carblde selld . " leca) - - -
Calciem Cyanide selid *» systemic st |5 ng/P110 atn
' Tecal *
Chlorine ges *e lecal *e 1
. 3 ma/u/on
Chlorine - 36 (radioactive) | gas - Tocal m -
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TABLE T .3 (CONTINUED)

DERMAL TOXICITY
Chemics) Physical Skin | Dermal Pt ._ g
: State Penetration Texicity | b (:::::::::.ﬂ Catopers
Chloroacetic Actd selid " tocal | . ?
' Ql’ordnuﬁ Tiguid * lecal “ '

: . aystenic ad ;go'd {%h 2
Chiorsbutadione igutd " tocat | » | 1oppm 2
Chlorsmethane as " Yocal *

’ | . _.g!tu;: ' 50 ppa/th 1
Chlerepicrin “Veuld * Tecal e 0.1 ppe/ih 1
Chleresulfentc Acld Heuld " Ctecal [ e 5 pparmm 1
thilorthion Tiquid * lecal e - 2
systenic +
Chromy) Chloride Heutd o lecal s+ lorsmg/adren 1
systemic +*
o selfd ’ Yecal + - ?
_ systeatc _*
Copper Naphthenste  Veuid * ~ Tecal *» 500 ppm ?
, : _ystenic ~»
Counaphos sl id ¢ lecal " - ?
_sptenic hbdd
Cresyldipheny! Phosphate Heutd - " Yocal " . ?




oz =11

TADLE 1L (CONTINDED)

DERMAL TOXICITY
Chemtcal Mysica) | St Dermal | Potenc Pernissih
State Penetratio Toxicity , Y l:ucu::lta.ﬂ Catopery

Crotonaldehyde Meuid - Tecal " 2 ppa/Oh 2
systemic *

Cmene Heuid *» Teca) - 50 ppu/Sh 2
systemic K

Cwpric Acetate selid . ~ Yocal ¢ 'o.l'qll’ll 2

. systemic + ’
Cwpric Acetosrsenate solid . Tecal s 0.1 ag/ud/m 2
_ - systemic - : .

Copric Sulfaste, Ammontasted sol4d * Tocal " 2 ng/nd/on 2

Cy : g0 " systemic " 10 ppw/Bh 1
yanos local +*

Cyanogen Sromide salid * Toca) 0.5 ppu/Bs 1
. _ 1 spsteaic +H

Cyinogen Chioride gas +He Necal +* .3
_ systemic + .e&[ﬂ]- 1 1
| cyciohenane) Heuid + ~ lecal * 50 ppm/Sh 2
; systanic + _

Cyclohexanone MHeuid + 1 lecal o 25 ppn/ih 2
' _ systemic *

Cyclohexylamine Teuid “ Tecal *» 10 ppu/oh 2
_systemic +

1 Decaborane solid ¢ Toca) Al 05 ppn/Bh 4
systamic *
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TARLE (1.3 (CORTINED)

DERMAL TOXICITY
Chemical Physical |  Skie Derma) Potency | - nmluibli Cotegery
: State Penetration Toxicity Concentration
Dichloropropens Dichloropro-| Viquid * Tocal » - 2
pans systemic »
Dichlorvos Yiquid +* systemic +* .1 '-‘. 2
- 1 wa/n’/oh
Dicyclopentadiene Tiqutd - Toca) " S ppn/th 2
Disthanolamtne soltd . Tocal s - 2
Diethylamine eetd | » Tocal s |10 ppuion 2
Diethylene 61yco) Tquid + systeaic * - ?
-' Mqthyianitrl-ln Tiquid + Yocal |1 ppa/B 2
Diathyl Phthalate; Ethyl Heuid * Yocal + - 2
'| Formate
Dimathylemine olly » Tocal *He 10 ?
y Vtd 18 wy/e’/0h
- dimeth Yantline ol systemic a2 S p 2
WA - dimthy | gt 7 ecal + :sslfﬁm
| pimathylsuifate Heuld * Tocal b 1ppu/Bh 2
Dloxane (p-dioxane) Nquid " Tecal “* 25 pp/Oh 2
systemic & _
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TABLE 11.3 (CONTINUED)

DERMAL TOXICITY
Chenical Physical Skin Derms) Potency Perntssible Category
State Plutrlth Toxfcity Concantration :
Ethyl Acrylate “Vquid *» tocal - 5 peu/ 2
| systemic + 20 g{’lﬁ
Ethy! Benzene Heuid “ Tocal " 100 ppu/th 2
systemic +
Ethy) Chioride Meuid " Yocal - 1,000 ppa/Oh 2
frostbite '
Ethylene g * lecal " - ?
frosthite
Ethylene Cyanchydrin 1Hquid *» systemfc + - 2
Ethylene Dibromide MHeld ”» Yecal " 20 pon/th - ?
Y — systemic ¥ $0_ppov/$ win
| Ethylene Dichloride Viguid - Tecal +* 10 : 2
- Systemic +H 40 wg/m /B0
Ethylens Glycol Discetate Viqutd " systesic . - 2
Ethylene G1ycol Monoethyt Yiquid *» systemic + 100 ppa/Sh 2
Ether Acetate Jocal *
Ethylene §lycol Monoethy? Viquid “# | systemic . 25 ppu/Bh 4
Ether : . —
Ethylene Oxide Viquid + Tocal *He 10 ppa/h ° 2
Ethy! Ether Weutd | ¢ Yocal t+ ] 400 ppu/ON ]
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TABLE 113 (CONTINUED)

DERWAL TOXICITY
Chenfcal Mysical sktn | Dermal | Potenc Permissih togery
ate Penetratiog Toxicity Y Mut:at==l ct
Nydrazine Mgutd " Tocal e |1 ppmym 1
systemic + :
fpdrechloric Actd 1ewid o ] e we 15 e 1
systemic 4 N
Nydrofiuoric Actd 1eutd " Tecal ss |3 ppon 1
systenic + _
34 {Tritiwm) (Redioactive) g v+ | epstantc e - 1
Mydrogen Cysaide g oo | sptamic | e |10 ppveh 1
Nydrogen Fluoride - e tecal e |3 ppaion 1
Hydrogen Sulfide [ L " systeaic * 10 ppw/Gh 1
Nydroqu! solid " R ) ” 2 ng/a’/oh )
none ‘1 systemic | " "
Hypochlerous Acid HWeld " Tocal +He - 2
Indote selid " ) +He - 2 .
Iron Dust solid - Yocal 11 - M
tyl’ 11qutd w | wea|l + |0 ?
Isobuty) ‘Alcokol L eptete A pon/0h
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TARLE 11.3 (CONTINUED)

DERMAL TOXICITY
Chamical " Physical Skin Dereal Petenc Perniss i) opery
State Penatration Toxicity y c-ncntnti:l o
Issbutyraldehyde Heuid *» Tocal e - 2
— - _ystemic 4
Issbutyric Acid Hepid . Tocal i - ?
_sytenic *
Isopherens uid * Teca) +*» .5 ppuloh 2
_ systemic ad
Isephthaloy! Chloride solid + Tocal * - ?
systemic 4 .
Isepropyl Acetate Heuid - Tecal * 250 ppu/Bh 2
: - systenic + o
Isepropylmine quid *» -~ leocat *» S ppu/Oh ?
: systenic + _
Isepropy} Ether Veuid » Tocal *» 250 ppw/Sh ?
_systenfc s .
Kepone Tiquid * Tecal + - =
' 3 tamic *
Krypton 85 (radioactive) gus *"» systanic e - 1
Lead Arsenats ‘soltd * Tecal . .15mg/u/ON ?
- systemic +
Lead Fluoborate solid * Toca) *» - ?
systemic 4+
| Lindane selld *» systenic *» i 1 .g[.’[p 2
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TAsLE 11.3 (CONTINUED)

DERMAL TOXICITY
Chemical Physical Skin Dermal Potenc Permissi Categer
State Penetnti«l Tonicity Y Concu::ln:n y
o 200 ppwyBh

Methy) Ethyl Ketone Neuid + tocal . 590 wa/e’/h ?
systomic * :

Nethyl Isobutyl Ketone 1quid *» Tocal * SO ppa/th ?

. systemic *

Methy) Merceptan gs *He Tecal * .5 ppa/Bh 2
systemic "

Nethyl fethacrylate Tquid - 4 loca) e 100 ppa/Sh ?

Bethy) Parathion Heuid e systamic s+ [ 200 vgfu? 1

Nexscorbate solid *» Tocal + - 9
1ystemic 444

Menochlersacetons Veuid x'y Toca) » - ?
systemic *

ecal T

Nonochierodif Insvronsthane Heuld - (frosthite 1,000 ppu/th 4
systemic *

Menecthylamine T " Tecal s |10 ppw/BR 1

Monetscpropmnolamine Neuid - Tocal - - ?

Monomethylamine gs - Yocal st 110 ppu/o u

Morpholine Heuid *» tocal *» 20 ppw/%h 2

- systemic L
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TARLLE 11.2 I(cm INOED)

DERMAL TOXICITY
Cheafcal Physical Skin Derwmal Potency Peraisshle o
State Pesetration Texicity Concantrat fon i
Nicke) Ammonium Sulfite swlid LI Tecal - 1 wy/ud/on 2
fitcke] Carbony) Tieuid - Tecal - 05 ppu/h 2
systasic » .
Ritric Acid Heuid * tocal 4 2 /0 |
Ritric Oxide oo » Yoca) e 125 ppain
Nitrilotriscetic Acld se)id * foca) *» - ?
1 Mtregen Diexide gis * Yocal " 3 ppa/8h 1
Nitrebenzene - Heuid “ tocal ~ 1 pom/ 2
systesic i ] 1]
Nitrogen Chieride Heutd - Tecal - - z?
litmm:crm Viqu¥d- *» -~ Tocal " P ) |
systemfc +o
Ozons s . “Tocal +~ 1 ppa/Bh 4
thnlc v
Nitroos Oxide g - lecal e | 25 ppaian 2
“~ngne Held o | Tocal " - ?
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TARLE 1I.3 (CONTINUED)

DERWAL TOXICITY
Chemfcal Physical Skin Dermal Pet Perwissible
' ' State Penetratieny Toxicity ey Concantration Cotopers
Pyridine Heuid - Tocal ~» S ppw/th 4
' systanic +
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_systemic +
Quinine selid * tecal + - ?
systemic .
‘Quinolene Vquid " Tocal » - 2
' _systemic *
Quinens solid . ~ Tocal - -1 ppn/Bh 2
systenic + : . '
Resercine? selid + Tocal He 10 pon/th 2
systemic + . _
 Salicyaldehyde Vigid * Tocal ' - ?
systemfic +
sec-Sutylmine Vquid + Tecal s |15 mm¥ren . )
systemic ol
Selemim selid + Tecal * - ?
systemic +*
Selentwm 75 selid + Tocal ' - ?
(Radioactive) systesic e
Sesone solid * Tocal " - ?
| systemic




231 19504pkN Wnypos

2 - e | 1eom " Pisby
: . Wigagzl o« 1eoe} e N SN2} 1190400 § WA|POS
. — ,
3 W/ e/te 5°3 ++ L ¢ PiLes spion|J en|pos
\ vy Syysds |
3 - * 1929y * 1000) |05 SUIIVRGILI0g Wm|pes
: T
3 - LU AL L *” piabiy (Aunyd(pifing enipes
ry Sjyiks —
E - *» tvae] + PriLos 939408 ER| g
2 - - (e30y * it 2 JLSIE SR)PeS
rYvy T imnls
| w/gyée §° * 1930 . PiLOS I UBSIY IR(PeS
| e 300 ) |
3 w/gn/ia g - (LE ] . Piles 230Uty Wmipos
. 3ee)185 |
3 . " (0| * PlIes Susu|abeIgIVY B peS
. n TC31 (3 —
3 « . {920] *» PisdyL sujzemS
W | sjenks . -
F | - L (Lr + piles 93043IN SAL|S
90430439 09) : A3d1ne] Mejinajeusy s .
Lanloyw3 YT T Y £aumyeg (onisg .S 1eoysiyd (emy)
ALIJIXOL WONG

(o3nmIincI) € 31 2wwi

11-37




ge=11

TABLE 1Ly (CORTINOED)

 SERML TORICITY
Chenfcal Mysical Skin Oevaal Petenc Pormissib Catoger
State Puntuti-’ Texicity y ﬁnc-tr:tl.n !
Sediwm Nypochiorite Viguid ~» Tocal e - ?
Sedtum Lawry) Sulfate solid - Toca) - - ?
Sodimn Methylate soltd + Tocal " - 2
s-aii- Naphthalene + Tecal . - 9
Selfate - systamic ~*
| Sedtun -Nitrite " dolid ¢+ | tocad ' - ?
systemic -
Sedium Octylsulfate " solid . Tocat P e g
Sedim Selenite solid + locatl *» 2 mg/nd/m 2
systenic + ,
. h : YocaT " .
Strychnineg selid * systemic +*He AS Ilﬁ.' 2
" .
Styrens eid * Tecal *» 50 ?
systemic - 215 wg/m>/8h 2
Sulfoxide selid + Tocal + - ?
Sutfur solid + Toca! *» ‘- ?
Sulfur Dioxide s " Toeal w1 ppaith 1
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TAME 11.3 (CONTINUED)

DERNAL TOXICITY
Chemical Physical Skin Dermal Pot nm.mi. Cat
s{:u P.otrqt Toxicity oy Concentration id
Thallews Ritrate solid * systenic s 0,1 0g/a'en 2
Thiophosgene - Neuid e Tecal e - ?
Thiras solid » Tocal * 8 qll’m ?
_ systenic + .
Titmtem 44 solid * Tecal s - 2.
Titenius Chloride selld - + Teca) - - ?
Teluane “Heguid + Tocal 100 ppn/| 2
systemic d s ]
Toluene #iisocysnate Tquid + Yocal *» .005 ppa/ 4
' - systemic + 04
| Texaphere ioltd " Tocal N Sogid/m 2
systemic | A
Trichlorfon selid +* systamic *» - ?
Trichloroethane THeuid *» - lecal *» 10 ?
systemic + 43
Tricresyl Phosphate Teid " Yoca? . - 3
- systemic +
Triethytaluminum euid + Yocal e - v 1
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TARE 113 (CONTINUED)

SERL TORICITY
Chantcal fead skin Dermal | Potenmc ‘ |
State Ponetration Toxicity y u'::::::::- Cotowry |-

Tristhylene 6lycel Ngid " Tecal * - ?
systemic ~H

Triothylanetetronine ieuid *» Tecal *e - 2

Trinsthylanine Gas g o2 Toca? e 10 pym/th 1

Trinethylanine Solution " Neuid " tocal s |10 ppatem 2

Trinitretolvene selid - Tecal w o5 mmem )

. systemic + |

Wrany) Witrate selid * Teca) o | .28 mgiairn 2
systemic *»

Yansdium Oxytrichloride Heuid 3 Yocal *H 5 ppa/16 atn 2

_ systemic + .
Yepin guid +* lecal " - ?
: systemic +
¥Yinyl Acetate | Viguid *» Tecal *» 10 ppu/

. % 1(-!;- :

Yinyl Bromide 1] *"e Tocal 4 3 ppm/th 1
sptemic 444

Yiny) Chloride L] L 4ad Tecal e S ppa/th 1
systemic +H

Viny) Ether Meuid - tocal |+ ] ?
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Appendix III
Decontamination Procedures

Introduction

The full decontamination procedures outlined in this appendix are
based on worat-case gross contamination levels for entry teanm

ssmbers. Thess prooedures lly peed tO be nndiriod based on actual
levels of contamination.

Figures ITI.1 to II1.3 show the layout of worst-case decon lines for
Levels 4, B, and C. The following sectlions describe the procedures
and equipment requiremsnts for esch statian in the line.

Figure III.5 provides a drawing and parts list for a field decon
shower designed dy the Strike Teans for use during decon
activities, It is useful for rinaing of personnel during decen
procedures at Statiocns 3 and 8 described balow.

Decontaminntion Stations

Stntion 1: Segregated !quipntnt Drop

a. Deposit equipment used on scene {tools, monitoring instruments,
stc.) on plastic drop cloths or in separate oontainers with
plastic liners. Since sach item may be contaminated to &
different degree, ssgregation at the drop reduces the
poasidbility of crcoas-contamination.

b. Equipment: Yarious size containers
. Flastic liners
Plastic drop cloths

Statiop 2: Boot Cover and Glove Wash

a. Serub cuter boot covers and zlovos'uitn detergent/water or
decon sclutlon.

b. Equipment: Container (20-30 gallons)
Appropriates decon aolutlon
2-3 long-handles, soft-bristle scrub brush

Statiop 3: Boot Cover and Glove Rinse ' )

a. Rinse off decon solution from Station 2 using oobious apounts
of water. Repeat as many times a3 necessary.

b. Equipment: Container {30-50 gallona)
' or
High-pressure spray unit
Water
2-3 long~handle, soft-bristle scrudb drush

I1I-1




Station 4: Tape Removal

a. Remove tape around boots and gloves and deposit in container
with plastic liner. '

b. Egquipaent: Container (20-30 gallons)
Plastic liners

Station 5: Boot Cover Remowval

r

a. Remove boot covers and deposit in container with plastic liper.

b. Bquipment: Container (20-3C gallons)
: Plastic liners
Bench or atocl

Station 6: Outer Glove Removal

a. Remove buter gloves and deposit in container with plastip
liner.

b. Equipﬁent: Container (20-30 gallons)
Plastic liners

Station 7: Sult/Safety Boot Wash

2. Thoroughly wash protective clothing and boots. Serub sult and
boots with long=-handle, soft=bristle scrub brush and coplous
amounts of the appropriate decon solution. If Level B
protection, wrap SCBA regulstor {belt-type) with plastic to
keep out water. FRepeat as many times as necessary.

b. Equipment: Container (30-50 gallona) .
Decon solution _
2=31 long~-handle, scft-bristle scrub brushes
Small buckets
Spongea or cloths

Station B: Suit/Safety Boot Rinse

a. Rinse off decon solution using copious ampounts of water.
Repeat as gany times as necessary.

b. Equipment: Container (30-50 gallons)
or
Bigh-pressurs sprsy unit
Water
23 lonhg-handle, soft=bristle scrub brushes

I1I-2
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9.

10,

11.

12.

13.

Station 9: Tank or Canister Change

a. If the worker leaves the contaninated area to change out an alr
tank or respirator canister, this is the last step in the decon
procedure. The workers air tank or canister 18 exchanged, new
outer gloves and boot covers donned, and joints taped. The
worker then returns to the contaminated area.

b. Equipment: Alr tanks/ rospirtior'oanistcra
' Tape
Boot covera
Gloves

Station 10: Safety Boot Remowal

a. Remove safety doots and deposit in container with plastic
liner.

b. Equipment: Container (30-50 gallona)
" Plastic liners
Bench or stool
Boot jack

Station 11: Removal of Protective Clothing Garment {(Note: Staiion

11 and 12 reversed for Lavel B)

a. With assistance of decon tsaz, remove the protoctiv. elothing
garment (encapsulated suit, splash gear). Eang clothing or
place in container for disposal aa sppropriate.

b. Equipmant: Rack
Drop cloths
Beanch or atool
Container (30-50 gallons)
Plaatic liners

Station 12: SCBA Backpack Removal (Note: Station 11 and 12 reversed
for Lavel B)

a. Wnile still wearing facepiece, remove backpack and place on
tables. Disconnect hose froma regulator valve and proceed to
next station. _

b. Equipment: Table

Station 13: Inner Glove Wash

2. Wash with appropriate decon solution that will not harm akin.
Repeat as pany times as necessary.

b. Equipment: Basin or bucket

Decon solution
Szmall table

ITI-3




14,

Station 14: Inner Glove Rinae

a.  Rinse with water. Repsat as many times as necessary.

b. Eguipment: Water
Basin or buoket
Small table

15. Station 15: PFacepiece Removal

16,

3. Remove fscepiecs. Deposit in oontainer with plastic liner.
Avoid touching face with gloves.

b. Equipment: Contajiners (30-50 gallons)
' Plastic liners

Station 16: Inner Glove Removal

a. Remove inner gloves and deposit in containera with plastic
liner. '

b. Equipment: Container (30-50 gallons)
Plastic liners

17. Station 17: Inner Clothing Reaoval

18,

19,

a. Remove clothing socaked with perspirstion. Place in container
with plastic liner. Inner clothing should not be worn out of
the decon arsa since some contamipants may have been
transferred while removing the outer protective garment.

b. Equipment: = Container (30-50 gallons)
' Plastic liners

Station 18: Field Wash

a. If practicable, a fleld shower should be taken before leaving
the decon area. If a shower is unavailable, thoroughly wash
face and hands.

b. Equipment: Field ahowsr
Small table
Basin or buckst
Towels

Station 19: Redress

a. Put on clean clothing. A dressing trailer or tent 1s
appropriate for inclement weather.

b. Equipment: Tables

Chairs
Tent or trailer

ILI-4




c. Decontnhinution Matrix

1, The matrix shown in FPigure III.U depicts the decontamination
stations required for four slternative decon situations.
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Figure 111.1

Level A Decontamination

EXCLUSION
ZONE

SLGAECATED
LOPMENT

BOCT COVER &
AEMOVAL GLOYE AdSE

¥ et B e ¥ e ] — 0 —F v ¥ — T TLINL -

SUTT/AAFTTY BOOT
wAlM

SUMT/SAFETY $OOT
tank cxangt (8 AFETY

SAFETY B0OT
AEMNOVAL

FULLY ENCAPTULATING SUHT
AND MAAD mAT ALMTYAL

CONTAMINATION
REDUCTION
ZONE

Coa LACKPACK DECONTAMINATION LAYOLST
s S e
I - r

11 BNER SLOVE
WARM

o INMER LoV
: NSk

Fact PiRCE
(8] atuova

MMER GLOVE
ALNOVaAL

INMER CLOT™MING
REMOVAL

-———-ﬂ-—.-—.——._.—.—-—. — » ——— g Cﬁ'ﬂ'lﬂiﬂlﬂﬂ!

. ° coNTRGL UNE —°°
waen (8) (19) ngoasss

SUPPORT
ZONE

I11-6




Figure II1I.2

Level B Decontaminazion

EXCLUSION
ZONE
'“,mu'"‘ SECREGATED
o 1QLUPWENT
onor

2007 COVER:
ALMOVaL aLove

tamx Sumct (1) sunnct::ggmm&ﬂwl

SAFETY 3007
AtMOVAL

ACMOV A,
CONTAMINATION N  oRCOMTAMINATION LAYOUT
A N i et i
AR gL0vE
WA
wHER ALOW
ralE T Ce
RENOVAL
MNER GLOVE
RENQYAL
ATMOVAL
- CONTAMINATION
et @ e e @ g 4T CONTROL WUNE
O () neonss SUPPOART
ZONE

1117




“Figure I111.3

Level € Decontamination
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Figure III.4
Decontamination Station Matrix

STATION NUMBER

S

I 21314{5(6[T7T|8|91w0j1v] 1211314115 )16 {17 |18 19
T
117 |xjxixizxixixix!x 1 x| x| x7 x| x|l xXx|X| X| X
2 XX |[XjXIiXtxjxjxix

3 X XX} X X X X| X X X

4 |x X |xix

Situation "1: The individual entering the Contamipation
Reduction Corridor(CRC) 1is observed to be grossly contaminated

or extremely toxic substances are known or suspected to bDe
present.

Situation 2: Same as situation | except individusl needs new
air tank/canister and will return to contaRinated area.

Situation 3: Individual entering the CRC {3 axpected to De
minimally contaminated. Extremely toxic or skin-corrosive
chemicals are not present. No ocuter gloves or boots are
worn. Inner gloves are not contaminated.

Situation U: Same as situation 3 except individual needs pew
air tank/canister and will return to contanimated area.

I1I1-9




Pigdre I1L.5

‘NS¥ DECONTAMINATION SHOWER

MATERIALS NEEDED:

1 1/4"
1 1/4"
1 174"
1 1/4"
1 1/4"
11727
1 1/2"

1 1/2"

SCHEDULE 40 PVC PIPE
PVC UNIONS
PVC 90 DEGREE ELBOWS
PVC TEES
PVC CAPS.
X 1 1/4" PVC REDUCER
MALE ADAPTOR (PVC TO PIPE THREAD)

ADAPTOR (PIPE THREAD TO LOCAL
FIRE HOSE THREAD

PVC CEMENT

PVC CLEARER

Quantity
I:guirld
60 £ft.
7
&

13

1

1 Quart
1 Quart

Part
Number

r

”
P
'
'
’

12

{Not showun}

After assembly, drill 1/8" holes at random directly towards center

of shower.
full coverage.

will have to be angled downward,

111-10

Holes should be drilled in all pfeces of pipe to ensure
The holes drilled in the top portion of the shower




e 4"

#5

| D I

#5

18"
1

a“ L“ /ﬂ/ﬂ

Tee is placed 18" from
bottom of pipe.

NSF DECONTAMINATION SHOWER
Figure IIL.5
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DISCLAIMER

Arthur D. Little, In¢., prepared this document with what it believes is the
best currently avaitabie information. The document is subject 1o revision
as additional knowledge and experiance are gained. Arthur D. Littie can-
not guarantee the accuracy of information used to develop the chemical
protective clothing recommendations contained herein, and the mention
of company names or products does not constitute endorsement by
Arthur D. Little. Arthur D. Littie accepts no responsibility for damages or
liabilities of any kind which may be claimed to resuit from the use of this
documaent.
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SPECIAL NOTE TO USERS

This document contains comprehensive tables of recormmendations to
aid and facilitate the selection of chemical protective clothing (CPC).
The recommendations are based on an extensive compilation and
analysis of CPC vendors’ literature and experimental test data pub-
lished in technical journals and reports. It is imperative that users of
the recommendation tables familiarize themselves with the back-
ground information that precedes and accompanies the tables. The
selection of CPC must take into account the potential hazard and the
conditions of use — neither is considered in this document. The recom-
mendations are not nor do they imply a guarantee of safety.

Although every effort has been made to prepare this document as
sccurately as possible, errors can and do occur. EPA users of this
document are asked to notify the Office of Occupational Health and
Safety, Room 3503 Waterside Mall, (202-382-3647) of errors so that
they can be corrected.
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CHAPTER 1

OVERVIEW

A. INTRODUCTION

Skin is an organ of the human body and has s surface area of about 1.7
m?. A principal function of skin is to protect our internal organs from
exposure to potentially harmful components of the external environ-
‘ment. Direct contact with many chemicals can pose s significant chal-
lenge to the skin; possible reactions are:

® The skin will act as an effective barrier and there will be
no detrimental effect due to the contact.

The skin will suffer a pﬁmary irritation such as a burn,
chafing due to extraction of essential oils, or dermatitis.

® The skin will become sensitized to the chemical. Once
sensitized, the skin will react to quantities of chemicals
much smaller than otherwise would have any effect.

Some chemicals are both primary irritants and sen-
sitizers.

¢ The skin will be penetrated by the chemical and the
chemical and/or its metabolites will enter the blood
stream. This may or may not have a health effect, de-
pending on the chemical and the amount of exposure.

The latter type of reaction, which would include, for example, irrepa-
rable liver damage and cancer, receives a high level of attention from
both the lay and the technical communities. And, of course, such
debilities warrant serious consideration. However, it is also important
to recognize that primary skin irritations and sensitizations account
for significantly greater numbers of lost time incidents. 1t is estimated
that skin diseases account for two-thirds of all identified job-related
diseases. Furthermorg, seven out of ten industrial claims paid by
insurance companies are for temporary disability resulting from
dermatitis.

B. CHEMICAL PROTECTIVE CLOTHING

IAIong with engineering controls and carefully planned work pro-
cedures, chemical protective clothing (CPC) is a key element in min-
imizing the potential for worker exposure to chemicals. In the context

-7




of this document, chemical protective clothing includes all items of
¢lothing primarily intended to prevent chemical contact with the skin.

These include gloves, coveralls, pants, jackets, and boots. Respirators
are not included in this classification.

C. OBJECTIVE OF THE GUIDELINES

CPC in one form or another is commercially available from hundreds
of vendors in the United States. Furthermore, the clothing is fabri-
cated from a wide variety of plastic and rubber materials. In addition,
the effectiveness of a particular item of clothing is highly dependent on
the chemical with which it may be challenged. For example, a neo-
prene glove provides excellent protection from sulfuric acid but it is
rapidly permeated by toluene. Finally, the conditions under which the
clothing is used can affect performance. These factors combine to
create a perplexing situation for those who are involved in or respon-

sible for the protection of workers who handle chemicals - for example,
at & hazardous waste site.

In recognition of this problem, the EPA’s Office of Occupational Health
and Safety has developed this Guidelines for the Selection of Chemical
Protective Clothing. The objective of the Guidelines is that it be a
concise, up-to-date source of information pertinent to the selection of
clothing for protection from chemicals.

D. AUDIENCE AND ORGANIZATION OF GUIDELINES
The Guidelines is principally directed towards:

e TField safety personnel who are more typically faced with
an immediate need to provide the best clothing for work-
ers on a day-to-day basis, and

® Planners and researchers who, for example, have the
responsibility for developing the safety plan for a par-
ticular project. These personnel may have the time to
investigate peculiarities in clothing performance or to
prescribe clothing testing in anticipation of particular
needs. .

In order to satis{y such diverse requirements, the Guidelines is divided
into two volumes. Volume | is intended to be useful as a “field man-
ual.” It contains a discussion of the basic concepts of permeation and
chemical resistance, an overview of CPC vendor literature, an analysis
of test methods for CPC and, probably most importantly, so-called
Users' Matrices for the selection of protective clothing. The matrices
present clothing recomendations for fourteen major clothing mate-
" rials and cover approximately 300 chemicals. The appendices include
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an extensive listing of CPC sources organized by product type and
principal chemical barrier material. The appendices also include a
glossary of CPC terms.

Volume I brings virtually all CPC performance information to one
location, and provides the basic information required to select, order

and intelligently use CPC. The sources are identified in the Biblio-
graphy of Volume L

Volume Il is more technical in content. It contains a more detailed
discussion of permeation theory, CPC testing methods and CPC ven.
dors’ literature. Volume I[ also includes recommendations for actions
that would benefit the CPC selection and use processes. In one sense,
Volume II could be considered a supporting document for Volume 1. In
another, Volume Il serves as the starting point for further in.
vestigation of CPC.

Together the two volumes represent the most comprehensive compila-
tion of chernical protective clothing performance and use information
available to the public. We urge the use of the Guidelines as an
important means for maintaining the well-being of workers who may
be exposed to potentially harmful chemicals. We, furthermore, urge all
EPA users of the Guidelines to participate in its continued improve-
ment by sending comments and criticisms to:

U.S. Environmental Protection Agency
Office of Occupational Health and Safety (PM.273)
Room 3503 Waterside Mall
401 M Street, S.W. _
Washington, DC 20460
Attention: Mr. David Weitzman
Industriai Hygiene Program Manager
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CHAPTER 2

CHEMICAL PROTECTIVE CLOTHING
| LIMITATIONS

The use of chemical protective clothing is but.one component of the
overall program for maintaining the health and safety of workers. It
complements {(and is not a substitute for) good planning, work prac.
tices. engineering and administrative controls, or personal hygiene.
Several factors which should be considered in the specification and
selection of CPC are discussed in the following paragraphs.

A. CHEMICAL RESISTANCE

The performance of CPC as a barrier to chemicals is determined by the
materials and quality of its construction. Chemical protective clothing
is based on plastic and elastomeric materials. Typically each chemical
interacts with a given plastic or elastomer in a relatively unique
manner. That is, each chemical/material pair has peculiar inter-
actions. The situation becomes even more complex when multi-

component solutions are involved. Three important factors to bear in
mind when considering CPC are:

¢ In general, there is no such thing as “impermeable”
plastic or rubber clothing.

® No one clothing material will be a barrier to all
chemicals. :

e For certain chemicals or combinations of chemicals
there is no commercially available glove or clothing that
will provide more than an hour’s protection following
contact. In these cases, it is recommended that clothing
be changed as soon as it is safely possible afler any
contact with the chemical or chemical mixture.

B. DESIGN AND CONSTRUCTION

Design and construction factors that can influence performance are as
follows:

e Stitched seams of cl;:thing may be highly penetrable by
chemicals if*not overlayed with tape or sealed with a
coating. '
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¢ Lot-to-lot variations do occur and may have a significant
effect on the barrier effectiveness of the CPC. They meay
go undetected due to quality control procedures in-
sensitive to chemical resistance issues.

¢ Pinholes may exist in elastomeric or plastic products due

to deficiencies or poor quality control in the formulation
or in the manufacturing processes.

® Thickness may vary from point to point on the clothing
item. Depending on the manufacturing process, the fin.

ger crotch area of glove is particularly susceptible to
thin coverage.

® Garment closures differ significantly from manufac-
turer-to-manufacturer and within one manufacturer's
product line. Attention should be paid to button and

zipper areas, and the number of fabric overlaps in these
areas.

Gloves are typically produced by one of two principal processes —
latex-dipping and solvent (cement) dipping. Latex gloves predominate
the market. Researchers have speculated, however, that the chemical
resistance of a solvent dipped glove may be greater than that of a latex
dipped glove of the same generic material. The principal reason being
that the solvent dipped glove is produced by multiple dip process while
the latex process is 8 single dip operation. In a multiple dip process,
imperfections in any one layer are covered by subsequent layers. Since
the solvent dip process is more involved, its products are generally
more expensive. Consequently, the manufacturers of such gloves typi-

cally highlight the fact the gloves are solvent dipped in justifying the
cost. : _

C. APPLICATION

The degree of protection provided by an item of clothing is also a
function of the application. For example, a less durable piece of cloth-
ing may be more than adequate for a moderate duration, mild activity
(e.g., sampling) whereas it would not endure more than five minutes of
a vigorous, waste site clean-up activity. Factors such as abrasion,
puncture and tear resistance ang reaction to perspiration and crum.
pling should be considered. Temperature and to some extent humidity
have significant influences on the performance of elastomeric and
plastic CPC. Also with regard to application it is important to recog-
nize that protective clothing can be cumbersome and restrictive a_nd
thereby hasten the onset of worker fatigue. A result is that the period
of safe and effective worker activity may be reduced.
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0. REUSE

Protective clothing decontamination and reuse are controversial and
unresolved issues at this time. Often, surface contamination can be
removed by scrubbing with soap and water. In other cases, especially
with highly viscous liquids, surface decontamination may be prac-
tically impossible and the CPC should be discarded. A more subtle
problem arises with regard to the detection and removal of a chemical
that has been absorbed into the elastomer or plastic. Once absorbed,
somne of this chemical will continue to diffuse through the material
towards the inside surface even after the surface has been decontami-
nated. For highly resistant clothing the amount of chemical reaching
the inside may be insignificant. However, lor moderately performing
materials significant amounts of chemical may reach the inside. This
may not occur during the work shift but can take place while, for
example; a glove is stored overnight. The next morning when the
worker dons the glove. he may be putting his skin into direct contact
with a hazardous chemical. In addition to chemnical resistance, which is
a function of temperature, both duration and the surface area exposed
affect the amount of chemical that may reach the inside surface. Reuse
decisions must consider these factors as well as the toxicity of the
involved chemical(s). In fact. unless extremne care is taken to ensure
decontamination. the reuse of CPC which has been contacted with
highly toxic chericals is not advisable. In summary, the decision to
reuse CPC must take into account previcus uses; unfortunately there
is little or no documented experience for guidance in this task.

E. SUBSTITUTION OF CPC

Particular caution is required when substituting clothing from one
manufacturer for that of another manufacturer. Clothing performance
is determined by the type of plastic or elastomer, the specific formula-
tion of that plastic or elastomer, and the clothing manufacturing proc-
ess. For example, materials classified generically as nitrile rubber can
differ significantly in composition and therefore chemical resistance.
Testing is the only means for identifying the superior products for a
particular application. . '

F. COST

Cost is an important consideration in the selection and utilization of
clothing, especially where clothing is likely to be damaged (e.g., tear,
puncture, etc.). In some cases it may be more cost-effective to adop} the
practice of using multiple changes of less expensive but relatively
poorer performing clothing than to attempt to extend the use of better
performing, but moere expensive clothing. :
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CHAPTER 3

PERMEATION THEORY

A. INTRODUCTION

This minuql addresses the problem of selecting the most appropriate
CPC for situations where human exposure to potentially hazardous
chemicals is possible. An important concern in such situations is the

- effectiveness of the CPC as a barrier to the chemicals. Barrier proper-

ties may be estimated by simple-immersion tests wherein the CPCora
portion thereof is exposed to the chemical(s) of concern, and the mate-
rial examined for obvious signs of degradation, swelling, or weight
changes. This has been the traditional method for generating the
chemical resistance tables which are included in many CPC brochures.
It is important to note, however, that permeation may occur with little
or no visible or physical effect on clothing materials.

The barrier effectiveness of CPC can be measured by permeation
testing. Recently, there has been increasing emphasia placed on the
importance of permeation testing of CPC, and a standard method has
been promulgated by ASTM Committee F-23.

An overview of permeation theory and associated concepts is presented
in this chapter. For more detailed discussion, please refer to Chapter 2
of Volume II of the Guidelines.

B. PERMEATION THEORY CONCEPTS

Permeation of a liquid or vapor through a rubber or plastic material is
a three-step process involving:

o the sorption of the chemical at the outside surface of the
- CPC

® the diﬂusidn‘of the chemical through the CPC material,
and '

e the desorption of the chemical from the inside surface
(i.e., towards the wearer) of the CPC.

Of principal importance in selecting CPC for protection from chemicals
is the rate at which chemicals permeate the clothing materials and the
time elapsed between the contact with the chemical and the
appearance of the chemical on'the inside of the CPC (i.e., breakthrough

time).
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1. Permeation Rate

Classical permeation theory (Fick's Law) states that the chermcal
permeation rate through a material is a function of the:

¢ diffusion coefficient of the permeating chemical in the

material (this is a property of the chemical material
pair),

® the difference in chemical concentrations between the
inside and outside surfaces of the material,

® the thickness of the material, and
¢ the area of the material contacted with chemical.

Permeation rate is often expressed in terms of the amount of a chem-
ical which passed through a given area of clothing per unit time.
(Common units are milligrams per square meter per hour.) Thus,
obviously, the total amount of chemical permeating an article of cloth-
ing increases as the area exposed to the chemical is increased and also
as the duration of exposure is lengthened. For a given mate-
rial/chemical pair, the permeation rate decreases as the material
thickness is increased. The concentration gradient mentioned above
pertains to concentrations in clothing material itself. Thus, if no chem-
ical is absorbed by the CPC, then permeation will not occur. This is
discussed further in Paragraph C.3. below.

2. Breakthrough Time

Breakthrough time is defined as the elapsed time from initial contact
of the outside surface of the CPC with chemical to the first detection of
chemical on the inside surface. In some cases (e.g., when handling
suspect carcinogens), breakthrough time may be the single most im-
portant criterion for CPC selection. Measured breakthrough times are
readily determined by permeation testing, and are dependent on the
sensitivity of the analytical method used in the test.

C. INFLUENCING FACTQRS
1 Temperature

Most CPC permeation data and other chemical resistance information
were generated at 20-25°C. Permeation rates increase and
breakthrough times decrease with increasing temperatures. The ex-
tent of the reduction in barrier performance with increasing temper-
ature is dependent on the chemical/material pair.
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2. CPC Thickness
For a given éhemicélfclothing material pair:

® Permeation is inversely proportional to thickness. Thus,

doubling the thickness wil! theoretically halve the per-
meation rate. _

¢ Breakthrough time is directly proportional to the square
of the thickness. Thus, doubling the thickness will theo-
retically quadruple the breakthrough time.

3. Solubility Effect

Permeation rate is a direct function of the solubility of the chemical in
the CPC material. .Solubility is the amount of chemical that can be
absorbed by a given amount of CPC material (i.e., grams liquid per
gram material); absorption may be accompanied by swelling. In gen-
eral, chemicals having high solubilities will rapidly permeate the CPC
material in question. Thus, simple immersion testing to determine
solubility is an expedient means for preliminary evaluation of candi-
date CPC items. (See Volume II for further discussion of solubility and
permeation.)

Caution in 1nterpreting solubility data is required, however, since low
solubilities do not necessarily correspond to low permeation rates. It is
important to remember that permeation rate is a function of both
solubility and diffusion coefficient. Gases, for example, have low soi-
ubilities but high diffusion coefficients, and may permeate CPC mate-
rials at rates several times greater than a hquld with moderate to high
solubility in the material.

4. Multi-component Liquids

Multi-component liquids represent a difficult problem relative to the
selection of the most appropriate CPC. Rarely is there any prior CPC
experience with the particular solution of concern, and oftentimes the
components of the solution are not known. Furthermore, mixtures of
chemicals can be significantly more aggressive towards plastics and
rubbers than any one of the components alone. Finally, the presence of
a small fraction of a rapidly permeating component may provide a
pathway that accelerates the permeation of a chemnul that would
permeate at a slower rate if in pure form.

At the present time, researchers are attempting to develop correlations
for the prediction of multi-component permeat.mn But this work is in
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its early stages. In the meantime, immersion and permeation testing
are recommended as the best means selecting CPC for multi-compo-
nent solutions.

5. Persistent Permeation

Once a chemical has begun to diffuse into a plastic/rubber material, it
will continue to diffuse even after the chemical on the outside surface
is removed. This is because a concentration gradient has been estab-
lished within the material, and there is a natural tendency for the
chemical to move towards areas of lower concentration. This phenome-
non has significant implications relative to the reuse of CPC. For
example, & possible field scenario is:

¢ chemical contacts and absorbs into a glove,

® g breakthrough does not occur during the workday since
the glove has low permeability to the chemiul.

® prior to removal, the glove is washed to remove surface
chemical, but

® the next morning some fraction of the absorbed chemical
has reached the inside surface of the glove due to con-
tinued diffusion.

Of course, similar scenarios could occur over both shorter and longer
time frames; for example, morning-to-afternoon or over a weekend.
The user must take this possibility into account when reuse is con.
sidered. Factors influencing persistent permeation were discussed in
Chapter 2, Part D.
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CHAPTER §
CPC USE PROCEDURES

A. PURCHASE -

Protective clothing is purchased either directly from the manufacturer
or through a CPC distributor. Listings of these organizations may be
found in, for example, the Thomas Register or Best’s Safety Directory.
A fairly extensive listing is provided as Appendices C and D. The
larger distributors carry several manufacturers’ products and a wide
variety of products. Virtuaily every manufacturer has a catalogue of
its products which describes each product in detail as to the sizes
available, thickness of the rubber or plastic barrier, and the materials
of construction. Many of the catalogues also contain chemical resist-
ance ratings charts for the products. The reliability of the ratings
varies from vendor to vendor. Some ratings are based on extensive
testing, while most would appear to have minimal supporting evi-

dence. Further comments on CPC vendors’ literature is presented in
Chapter 6.

In makinz CPC purchase decisions important considerations are:

® the application to which the clothing will be put.
¢ the recommendations presented in Chapter 7.
°
.

past experience with the particular item of clothing,
cost and availability.

- B. PRE-USE INSPECTION

Each item of clothing should be inspected immediately upon removing
it fromn the package. First determine that the material of construction
is that which was ordered or specified for the task at hand. This will
involve comparing the item number with the catalogue number. Items
of different materials should be kept separated. (See Storage below.)

Visually inspect the items for defects such as imperfect seams, non-
uniform coatings, pinholes, malfunctioning closures, and tears. Some
flexible materials may stiffen during extended storage periods; flex the
product and observe for surface cracks or other signs of shelf life
deterioration. Pinholes may be detectable by holding the garment up
to a light in a dark room. Gloves with holes can be identified by
pressurizing the glove. This can be accomplished by blowing into the
glove and then tightly rolling the gauntlet towards the ﬁng_er:
(thereby reducing volume and increasing pressure) while observing

Iv-19




that the glove holds pressure. Alternatively, the glove could be inflated
and then held under water and examined for the presence of air
bubbles. Full-body encapsulating ensembles should be checked for the

operation of pressure relief valves and the fittings at the wrists,
ankles, and neck.

C. DONNING

Each worker should thoroughly inspect the clothing he is to wear
immediately before donning. Of principal concern are cuts, tears, punc-
tures, and discoloration or stiffness which may be indicative of chem-
ical attack resultant from previous use or non-uniformities in the
rubber or plastic. The wearer should understand all aspects of the
clothing operation and its limitations; this is especially important for
full-body encapsulating ensembles where misuse could potentially re-
sult in suffocation. Note some materials may have temperature limita-

tions; for example, some PVCs become stiff and may be unusable at low
temperatures.

Once the clothing is on, all closures should be secured and checked.
Use the “buddy system.” Finally, the fit of the clothing should be
evaluated. Improperly fitting protective clothing represents a severe
potential hazard. Where clothing is too small, worker movement is
restricted, likelihood for tear is increased and the potential for
accelerated worker fatigue is increased. Where the clothing is too
large, the possibility of snag is increased and the dexterity and coordi.
nation of the worker may be compromised. :

D. IN-USE

During the course of the work task, each worker should periodically -
inspect his protective clothing. Of principal concern are tears, punc-
tures, seam discontinuities, or closure failure that may have developed
while working. Evidence of chemical attack such as discoloration,
swelling, stiffening, or softening should also be noted. (Note per-
meation can occur without any visible effects on the clothing material.)
Any item of clothing that has been physically damaged or chemically
degraded should be doffed and replaced as soon as safely possible.

E. DOFFING

A principal objective of the doffing process is to restrict the transfer of
chemical from the work area. A second objective is to avoid contact of
the person doffing the garment as well as others with chemical on the
outside of the garment.
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Detailed doffing procedures have been developed by the EPA and are
contained in the Interim Standard Operating Safety Procedures of the
Office of Emergency and Remedial Response, Hazardous Response

Support Division. Part 7 and pertinent Annexes of the Interim Stan-
dard are included herein as Appendix G.

They address:

° doffing site location
¢ decontamination
e disposal of contaminated garments

F. RE-USE AND STORAGE

Several considerations relative to the storage and re-use of protective
clothing were discussed in Chapter 2. They primarily focus on hazards
that could potentially develop upon the storage of contaminated cloth-
ing. Briefly, in cases where a chemical is absorbed by the clothing, the
chemical begins to permeate into the ¢lothing. Short duration washing
of the clothing with soap and water removes surface decontamination
but not absorbed chemical. After surface deconitamination, some of the
absorbed chemical will continue to permeate the clothing material and
may ultimately appear on the inside surface. This can happen during
periods of overnight or weekend storage. Where such potential hazards
may develop, ciothing can be checked inside and out for discoloration
or, if possible, by wipe testing for suspect chemicals prior to re-use.
This is particularly important for full-body encapsulating ensembles
which are generally subject to extensive re-use due to their cost. Note,
however, that negative ti.e., no chemical found) test results do not
necessarily preclude the possibility that some absorbed chemical will
be released to the inside of the CPC during re-use.

It should be noted that at the present time, there is very little docu-
mentation regarding clothing re-use. The use of disposable clothing, of
course, obviates the problem. Where reusable CPC is required,
however, the type of problem discussed above can best be minimized by
selecting the most resistant clothing for thé chemical at hand; such
clothing will absorb Jittle or no chemical. Furthermore, used clothing
should be stored in well ventilated areas. Ideally, there should be good
air flow around each item ol' clothing. .

Re-use of face shields and Iens is a part_icularly important issue. Good
vision is required for both safety and efficiency on the worksite. All
such items should be inspected for crazing, cracks, and fogginess prior
to use. See Chapter 3, Part D, in Volume IL
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Finally, in storing protective clothing, different types and materials of
clothing should not be mixed. For example, gloves which are black in
color and virtually indistinguishable from one another may be made
from nitrile, neoprene, Viton, polyvinyl chloride, butyl, etc., materials.
Each material has unique chemical barrier properties. Mixing the
gloves significantly increases the chance that a worker will be wearing
the wrong clothing for the chemical of concern. It may be possible to
separate mixed gloves by using the manufacturer’s product number
that is often found in the gauntlet area.
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CHAPTER 6
CPC VENDORS’ LITERATURE

A. INTRODUCTION

The most widely available sources of information on CPC are the
product catalogues of the CPC manufacturers and vendors. These
booklets contain descriptions of the types, sizes and varieties of CPC
produced by each manufacturer. In most cases the basic materials of
construction of the CPC are also included in the product descriptions.
Many manufacturers also include information pertinent to the chem-
ical resistance of their products or of the materials from which the
products are fabricated. This information is generally in the form of
tables of qualitative chemical resistance ratings or use recommenda-
tions for the products/materials and particular chemicals. A few ven-
dors also provide information pertinent to abrasion, tear, etc.,
resistance but in general most catalogues do not address such
application-related issues. Since the focus of these Guidelines is the
selection of clothing for protection from exposure to chemicals, the
vendors’ chemical ratings and recommendations tables are the focus in

this chapter; they are discussed in more detail in Chapter 4 of Volume
I '

8 COMMENTS ON VENDORS CPC RATINGS
AND RECOMMENDATIONS

Of the 120 CPC catalogues which were obtained and reviewed in the
preparation of these Guidelines, spproximately 30 contained some
form of chemnical resistance table for the products described therein.
The recommendationsratings typically were on a four-grade scale of
“excellent,” “good,” “fair,” and either “poor” or “not recommended.” In
a small number of cases, five- or six-grade acales were used. With only
a few exceptions do the tables include information as to the basis for
the recommendations. From the results of interviews with several of
the vendors, it would appear that, at present, most do not have (or at
least are unwilling to share) performance specifications or quan-
titative test data for their products. The ratings/recommendations for a
particular type of product {for example, nitrile gloves) for a particular
chemical may vary from vendor to vendor. Both of these factors - little
or no test data and inconsistencies among recommendation tables -
make the selection, from: vendor literature, of the best CPC for a given
application, at best, a difficult and uncertain task:
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Given the above facts, the most important consideration to keep in
mind when using vendor recommendation tables is that the tables are
intended to provide guidance in the gelection of CPC. That is, the
tables are meant as a place to start the CPC selection process. The
tables are meant for identifying candidate CPC for further evaluation,
and are particularly useful for identifying CPC from which poor per-
formance would be expected and, therefore, which can be dropped from
consideration. In no way do the recommendations address the wide
variety of uses, challenges, and care to which the CPC may be sub-
jected. Most vendors strongly emphasize this point in the descriptive
text which accompanies the tables. Secondly, the vendors' recommen-
dations were not developed by, nor are they sanctioned by, industrial
hygienists or other safety professionals. CPC manufacturers are in
business to sell clothing and not to set the standards for safety at any
given work site. In conclusion, the principal purpose of the catalogues
is to provide information about products in terms of the sizes, styles,
and materials of construction. The ratings charts should only be used

as 8 starting point for further evaluation if chemical resistance is an
issue.

C. VENDORS' TEST METHODS

The quality of the test methods used by vendors to generate data to
support their recommendations range from state-of-the-art to essen-
tially non-existent. It would appear that fewer than five vendors have
performed any permeation testing. Only two organizations — DuPont
and Edmont Division of Becton, Dickinson — have published per-
meation data. '

It would further appear that most purveyors of recommendation tables
rely on information provided by the supplier of the raw materials from
which the clothing is fabricated. In general, the suppliers’ ratings are
based on some form of immersion testing, but little or no permeation
testing. Two drawbacks of this approach are (1) the supplier may be
unaware of the special needs of CPC and (2) the CPC vendor has no
firsthand knowledge of the chemical resistance of his products. Poten-
tia] problems associated with the first drawback are:

¢ Chemical permeation of a rubber or plastic material can
occur with little or no physical effect on the rubber or
plastic. This may or may not be detected by an immer-
sion test.

e The information provided by the materials supplier is

typically developed for a general elastomer/plastic for-
mulation or type. A result is that the recommendation
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may not take into account formulation modifications

that were required to put the material into a form
appropriate for CPC.

A further comment on recommendation tables based on immersion
testing is that most are quite old, and based on subjective observation
of immersion test specimens rather than quantification of swelling,
weight or strength changes. In many cases the details of the testing
and the qualitative descriptions for defining “excellent,” “good,” ete.
were not documented. Thus, it becornes impossible to compare results.
Another consideration associated with the sge of the recommendations
is that as time passes and

1. raw materials suppliers change formulations,

2, CPC manufacturers change raw materials'suppliers. and

3. CPC manufacturers change production methods,
the performance of Ithe same “nominal” product may also change.
There is no indication that recommendations are routinely updated to

reflect these changes, except in a few exceptional cases.

Again, the CPC recommendation tables should only be used for
- guidance.
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CHAPTER 7
USERS’ MATRICES

In this chapter, CPC recommendations for approximately 300 chemi-
cals are presented, In addition, the chemicals have been grouped into
generic families {(e.g., acids, amines, stc.) and general recommenda-
tions are made for each family which is represented by more than one
chemical having CPC performance information for a given material.
- The recommendations are contained in two so-called Users’ Matrices.
The matrices are complemented by Appendices B through F which
contain information pertinent to the acquisition of CPC such as a
directory of vendors' addresses and telephone numbers,

A. SCOPE AND LIMITATIONS

1. Chemicals

Two user matrices have been developed. Matrix A (pp. 37.76) contains
CPC recommendations for approximately 300 chemicals and fourteen
clothing materials. The chemicals are the liquids included in the Clean
Water Act (CWA) Sections 311 and 307a, the Claan Air Act (CAA)
Section 112, and the Resource Conservation and Recovery Act (RCRA)
Sections P, U, F and K. Also included are any other chemicals (princi-
pally liquids but including some gases) for which there were CPC
vendors’ recommendations or technical reports of permeation test re-
sults. Vendors' recommendations or permeation data were not
available for all the liquids addressed in the aforementioned Acts.
Approximately 40% of the chemicals are included in OSHA directive

Subpart 2 — Toxic and Hazardous Substances, 29 CFR 1910.1000.
Tables.Z-_l and Z-2.

An alphabetica!l list of the chemicals is presented in Appendix B. The
right-hand column of Appendix B contains two pieces of information
for each chemical: the chemical abstract number (CAS number) and a

numeric “chemical class” code. The code is the “key” to Matrix A since
" the matrix is organized numerically by chemical class, with the code
shown in parentheses following the generic class name. Note, except
for the aqueous solutions, sll liquids are singie component; multi-
component organic soluuous are not addressed.

In Matrix B (pp. 77-79), CPC recommendations are provided for the
same fourteen materials but in this case for generic families of chem-
icals. The chemicals in each family and on which the Matrix B recom-
mendations are based are readily determined from Matrix A. The
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chemical classification is based on the system used by the Eastman
Kodak Company. This system was selected because it addresses a large
fraction of the chemicals of concern herein. Additions] categories have
been included as appropriate. Note that not all classes in Matrix A are
represented in Matrix B; furthermore, recommendations are not given
for all materials for all classes. The criterion for being given a recom-
mendation in Matrix B is that the class must contain more than one
chemical with CPC recommendation for the material of concern. In
many cases therc was considerable variability among the recommen-
dations for chemicals within & class; these are indicated by double

asterisks (**). In thess cases, please refer to Matrix A for specific
information.

2. Materials

The fourteen principal materials from which CPC is fabricated are
listed across the top of the matrices. Where information on other
materials was available, recommendations for these materials are in
the right-most column of the matrices. A general characterization of

several of the physical properties of the materials is presented in Table
7.1.

- The fourteen material categories were reduced from the approximately
100 types and forms of clothing materials listed in Appendix E, and
represent the materials of construction for well over 30% of the CPC
considered in the Guidelines By grouping several types and forms of
clothing into one category, it is likely that in some cases particularly
good or particularly poor items have gone unnoted since there can be
significant differences in product quality between vendors. This is a
compromise.that must be accepted and recognized in summary compi-
lations such as Matrices A and B. In general, however, a given mate.
rial will exhibit the same performance relative to another material
independent of whether the materials are free films or coatings and
independent of source. For example, if a butyl rubber glove is more
resistant than a nitrile rubber glove to a given chemical, then it is
highly likely that butyl rubber gloves and elothing in both supported
and unsupported form will be better barriers to that chemical than
their nitrile counterparts. In other words, differences in performances
between products of a given material will probably be small compared
to performance differences between categories of materials. In using
the matrices, it must be remembered that their purpose is to provide a
~ starting point for CPC selections. Selections based on the Matrices'
recommendations do not guarantee protection since in no way do the
Matrices take into account such key issues as the application of the
CPC or quality differences between CPC products.
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6C-Al

Materisl {Designation
in Matrices)

Butyl Rubber (Butyl)
Natural Aubber
{Nat. Rub.)
Neoprens (Neop.}
Neoprene/Styrene-butadiens
Aubber {Neop./SBR}
Neoprene/Natural Rubber
(Neop./Nat. Rub)
Nitrite Rubber {Nitrile}
Nitrile Rubber/Polyviny!
Chioride {Nitrile/PVC)
Polysthylens (PE)
Chiorinsted Polyethylene
({CPE}
Polyurethane (PU)
Polyvinyl Alcohol (PVA)
Polyvinyl Chioride {PvC)
Styrens-butsdiene
Rubber {SBR)
Viton

L

TABLE 7.9

PHYSICAL CHARACTERISTICS OF CPC MATERIALS®

Abrasion

Cut

Heoat Ozome Puncture Towr Relstive

Resistance Resistence Flexibllity Resistance _Rui:tlncc Resistence Resstence Cost

F

E
E

ommm "o mm

cym

G

E
E

mm

TN o - o

()

G 3 E G G High
3 F P £ E  Wedium
G G € G G High

G G G G G Medium
£ G G G G Medium
E G F € G High

G F £ G G  Medium
G F F P F Low

G G E G G Low

E G G G G High

P G E f G Medium

G p € G G Low

G G F F £ Low

F G G G  Very High

* Ratings are subject 10 varistion lhpahding on formuiation, thickness, sand whether the material is nuppbmd by fhabxic.

€ -excellent; G-good; F-falr; P-poor




‘3. Performance Information

The information on which the users’ matrices recommendations are
based is from three sources:

e CPC vendors' chemical resistance charts that are often
included in the product catalogues. The ratings in the
charts of approximately 30 vendors (including the five

-largest manufacturers of CPC) were tabulated and re-
viewed by chemical and materia!l classes. In total over
6000 individusl ratings composed the tabulation.

o CPC raw materials suppliérs' chemical resistance
charts.

® The technical literature which addresses chemical re-
sistance and permeation testing of CPC materiels and
products. In all, over 2000 individual test results (such
as breakthrough time, permeation rate, and percent
weight change) were tabulated.

The vendors use a variety of rating scales; some have three grades,
most have four grades. and a few have five or six grades. In order to
compare ratings, a normalized four-grade system (i.e., A, B, C, D) was
developed. Briefly, products with the highest rating in a four- or three-
grade system or the highest two ratings in the case of & six-grade
system were given a normalized rating of "A”. A normalized rating of
"B" was given to the next highest vendor’s ranking, which was gener-
ally called “good”, but in some three-grade systems was called “fair”. A
normalized rating of “C” was given to the third highest vendor ranking
except for the three-grade systems. Typically, vendors called this rank-
ing “fair”. Finally, all vendors' rankings of “poor” and "not recom-
mended” were given a normalized rating of “D". '

B. RECOMMENDATIONS

The recommendations in the Users’ Matrices resulted from a compre-
hensive analysis of all the available information. Briefly, a comput-
erized database of the information was developed. No attempt was
made to validate any of the data before they were input. In a sense,
there was a self-validation of the data since the recommendation scale
used in the matrices takes into account the number of independent
information sources that will in total either substantiate or throw into
question individual performance claims. This is discussed in the next
paragraph and becomes evident from review of Table 7.2. The database
was organized such that any available information for 8 particular
chemical and a particular clothing material could be retrieved in the

IvV-30




form of a single printed report. The report was analyzed and a recom-
mendation was developed. No recommendation was made for & chem-
ical/material pair for which there was no information.

There are eight grades of recommendations. Each is designed to repre-
sent a particular combination of performance, number of sources sub-
stantiating that performance, and the consistency of the information.
This is reflected by the number and size of the letters which indicate
the recommendation. The criteria and explanations for the recommen-
dations are summarized in Table 7.2. In all cases of inconsistencies
between test results and manufacturers’ recommendation information,
the test results were more influential in forming the recommendation.

All recommendations are “conservative” in that they reflect a cautious
attitude towards CPC selection.

C. USING THE MATRICES

To make the most effective use of the matrices, reference must be made
' to the Appendices. Assuming that the chemical(s) for which protection
is required is known, the procedure would be as follows:

1. Go to Appendix B, an alphabetical listing of the chem-
icals listed in Matrix A. Find the chemical and referring
to the right-most column, its class code.

2. Return to Matrix A, a numerical listing of the chemicals
by class. Locate the class which contains the subject
chemical by means of the numbers in the parentheses
next to the class nameas. If the chemical is not listed, go to
Step 6.

3. Locate the subject chemical and read across to determine

which is(are) the preferred clothing material(s) for the
chemical.

4. Go to Appendix C, an alphabetical listing of CPC by
material type and by product type. The vendors for the
CPC are listed in the right column. Additional informa-
tion on the products can be found by referring to
Appendix E and using the first two digits of the product
code from Appendix C.

5. Go to Appendix D, an alphabetical listing of the vendors
and their addresses and telephone number. Contact the
vendor{s) and initiate procurement procedures.
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Character

AR

rr

NN

an

TABLE 7.2

Parformance Data

Breakthrough times grester than
one hour reported by (normally)
two Or more testers,

None

Some data suggesting break.
through times of approximately
an hour or more.

None

Breakthrough tirnes less {ususlly
significantly less) than one hour
reported by (normally) two or
more 1esters.

None
Some data {usually high solu-
bilities) suggesting break-

through times of one hour
are not likely.

Nong

DESCRIPTION OF CRITERIA FOR RECOMMENDATIONS

Vendor Roeomm;\dniom

A or B ratings from three or
more {spparently indepen-
dent) vendors.

Same a3 RR

A or B ratings from less than
three vendors; no Csor D's.”
B and C ratings — with By
predominating — from several
vendors.

Same as o1

C or D ratings from three or
more (apparently independent)
vendors.

Same as NN

C or D ratings from less than
three vendors.” Band C
ratings — with C's predomi-

nating ~ from several vendors,
9

Same as nn

*Products of some materials {e.g.. CPE and Vitron) are manufactured
and rated by only one or two vendors,
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6. When the specific chemical of interest is not listed in
Appendix B, it may be possible to narrow the CPC
alternatives through the use of Matrix B. With the help
of Matrix B, attempt to classify the chemical; then follow
the general recommendations provided in Matrix B. At
this point, two options are open: (a) follow Steps 4 and §
above, or (b) return to Matrix A. In Matrix A, review all

- the chemicals in the class of interest and identify the one
or two that are most similar to the specific chemical in
question. Select CPC on the basis of the recommenda-
tions for the similar chemicals. Note that in Matrix B,
asterisks are indicative that the particular material ex-
hibited considerable variability in its resistance to the
chemicals of the given class. In these cases reference to
Matrix A and caution in CPC selection is highly advised.

During the selection and eventual use of the CPC recommended in
Matrices A and B, it is important to remember that:

1. The recommendations are based on the best information
available. In some cases, however, this information is
~ very limited. '

2, The recommendations are a guide, not a guarantee.

3. The recommendations probably do not hold for extreme
use conditions (e.g., high and low temperatures, long-
term contact, high abrasion, etc.) nor do they consider the

problems associated with reuse described in Chapter 5,
Part F.

4. There may be certain products in each category that are
better or poorer than the norm. Also, the quality of con-
struction of even the “better” products can vary from
batch to batch. In their present form, the matrices do not
address quality issues. The assessment of quality and
uniformity of quality can best be gained through field
experience and, therefore, left as a task for the field
personnel. It is possible that future Guidelines will be
modified to include recommendations for specific prod-
ucts that are based on quality and field performance.

5. The “double” letter recommendations are based primar-

"ily on breakthrough time data; permeation rate data
were given only secondary consideration.
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A final comment pertains to the specific CPC products and vendors
referred to in the Appendices. The objective for this first printing of the
Guidelines was to include at lsast one source for any given item of
CPC. The listing, therefore, is extensive but is not all-inclusive; it is
unlikely that all distributors or all brands/lines of CPC are mentioned.
The listings are designed such that they can be readily expanded to
cover additional manufacturers or distributors as they become known
to the EPA. Furthermore, the recommendations can also be modified
as additional performance information becomes available to the EPA.
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USERS MATRIX A — CPC RECOMMENDATIONS BY CHEMICAL

BUTYL
‘NAT. ARUB

NEQOPRENE

ACIDS, CARBOXYEIC, ALIPHATIC

Unsubstituled {102}

Acebc Acid

Acryhe Acd
Butync Acid
Forma Acid

Lawrc Acid. 30-70%

Omic Acid

Palmitic Ackd
Propionic Acid
Substituted (103)
Lachc Acid
Polybasic {104)
Matexc Acid

Oralic Acd

Source; Arthar D Little, Inc
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PVA
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GLOSSARY

Acetate — Polymer of cellulose acetate; a clear, relatively inexpensive
material used for face and eye protection. -

Acrylic — Polymer of methyl methacrylate; clear plastic used for face '
and eye protection. )

Breakthrough Time — The time elapsed between initial contact of a
chemical with the outside surface of a protective clothing material and
the time at which the chemical can be detected at the inside surface of
the material. Measured breakthrough times are dependent on the
sensitivity of the analytical methods used to detect the chemiecal.

Baypren - See Neoprene.

Butyl Rubber — Copolymer of isobutylene and a small amount of
isoprene. Material has good resistance to weathering and a wide vari-
ety of chemicals. Both supported and unsupported forms of butyl rub-
ber are used as protective clothing.

Cellulose Propionate — Polymer; clear plastic used for face and eye
protection.

Chlorobutyl Rubber — A chlorinated form of butyl rubber. Gener-
ally has better heat and chemical resistance than butyl rubber.

Chlorinated Polyethylene — CPE, Chloropel®. A polyethylene
elastomer with a chlorine content of 36 to 45%. The material generally

has better chemical resistance and physical properties than poly-
ethylene.

CPE — See Chlorinated Polyethylene.

CR-39 — Polymer of allyl diglycol carbonate. A clear, impact resistant
plastic used for face and eye protection.

Degradation — The lou in physical properties of an item of protective
clothing due to exposure to chemicals, use, or ambient conditions (e.g.,
sunhzht) .

FEP — Polymer of fluorinated ethylene propylene. Polymer with
exceptlonally good chemical resistance with protective clothmg
apphcanons in both film and coating form.

Flock-lined or Flocked — A layer of fibers, typically cotton, adhersd
to the inside of rubber gloves. The lining absorbs perspiration and
provides some insulating effect.
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Gore-Tex — A proprietary fabric in which microporous PTFE is lami-
nated between nylon or polyester fabrics. The fabric allows the trans-
mittance of heat and moisture vapor but not liquid water.

Latex — A stable dispersion of polymer or rubber particles in water.
Latex gloves and coated fabrics are prepared by coagulating and cross-
linking the particles on a form or cloth substrate. Most natural rubber,
neoprene, and nitrile gloves are prepared from latices.

Latex Dipped — A glove prepared by dipping & gl-ove form or a fabric
glove into a rubber latex bath. In one dip, the entire amount oﬂ' rubber
that will form the glove is deposited.

Natural Rubber — Polyisoprene obtained from rubber plants. A

highly flexible and conforming material used principally for gloves.
ngh elasticity.

NBR (Ni itrile-butadiene rubber) — Buudxene rubbers that typically
contain 30-40% acrylonitrile. Chemigum®, Hycar®, Krynac®, and Par-
acril® are common brand names.

Neoprene — Polychloroprene. A synthetic rubber having chemical
and wear resistance properties that are generally superior to those of
natural rubber.

Nitrile Rubber — Copolymer of acrylonitrile and butadiene. Also
known as acrylonitrile rubber, acrylonitrile-butadiene rubber, Buna-
N, and nitrile-butadiene rubber (NBR). Trademarked names include
Hycar®™, Kyrnac®, and Paracril®. Used for supported and unsup-
ported gloves, and coated fabric. Nitrile rubbers are available in a wide
range of acrylonitrile concentrations. In general, the higher the
acrylonitrile concentration the better the chemical resistance.
However, stiffness also increases at higher acrylonitrile
concentrations.

PE — See Polyethylene.

Penetration — The movement of chemical through zippers, stitched
seams or imperfections te. g pinholed) in a protective clothing
material.

Permeation — The process by which a chemical dissolves in and
moves through s protective clothing material on & molecular level.

Permeation Rate — The rate at which the chemical moves through

the clothing material. This is expressed in terms of amount per unit
area per unit time.
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Polyethylene — A fairly chemically resistant material that is used as
a freestanding film (e.g., apron) or a fabric coating. Low density poly-
ethylene is the most common form used in protective clothing.

Polycarbonate —— A hard, transparent plastic used for face and eye
protection. It has exceptional impact resistance and good chemical
resistance, and is commonly used as the lens of safety glasses.

Polyester — A family of polymers that finds application in fiber form
as clothing and in film form as a clear material for face and oye
protection.

Polyufethane — An extensive and multi-branched family of poly-
mers based on isocyanates. As used in protective clothing, poly-

urethanes are rubbery polymers that are sither costed onto fabrics or
formed into boots. :

Polyviny! Alcohol — A water-soluble polymer that, as long as it is
dry, exhibits exceptional resistance to many organic solvents that

rapidly permeate most rubbers. The material is somewhat stiff, thus
limiting dexterity. . )

PU — See Polyurethnne.

PVA — See Polyvinyl Alcohol.

PVC — See Polyvinyl Chloride.

Polyvinyl Chloride — A stiff polymer that is made suitable for
protective clothing applications by the addition of plasticizers. Used as
a freestanding material for gloves, aprons, etc. as well as coatings for

fabrics. Clear forma are also available as flexible face shields.

Safeguard CPF — A proprietary, nonwoven fabric for limited-use
{i.e., disposable) clothing.

Saranex — Multilayer laminate of polyethylene and Saran®.
Sontara — A propri.etary spun-laced, limited use fabric.
SBR (Styrene-butadiene Rubber) — Also known as Buna-S. Trade-

mark names include Solprene®, Plioflex®™, and Sterson®. Used for
fabric coatings and boots.

Solvent Dipped — A glove prepared by repeatedly dipping a glove
form or glove substrate into a solution of the rubber in & solvent. The
rubber is subsequently cured.
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Supported — Materials containing & substrate such as cotton, poly-
ester or nylon fabric or scrim which is coated, laminated or impreg-
nated with a polymer or rubber. '

TFE (PTFE) - Polytetrafluoroethylene. An example is Teflon®.

Tyvek — A proprietary, nonwoven fabric for limited use (e.g., dis-
potable) clothing.

Viton — A proprietary fluoroelastomer. Highly chemically resistant,
but expensive synthetic elastomer.
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Acatons Cy

snobydria
" (Bos 2*Hethyllactonitrile)

Acatenitrile
Acetophanone
 scecyl Bromide
" Acatyl Chleride
Acroleain
Acrylic dcid
Aerylomitrils
Allyl Alcohel
Allyl Chleride

3=Chlozoprane

1-Aminneathancl
{3es Ithanolamine)

Ammonia

iamcaius Nydroxide
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00075070
121 -

00064197

00108247
181

00047641
mnl

000750548
431

00038862
3

00306967
111

00075343
m

00107028
121

00079107
102

00107131
432

00107186
il

00107051
61

07664417
30

01334214
380
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CHEMICAL NAMES AND SYNONTMS

NAME :
SYN:

NAME :
SYN:

NAME :
SYN:

RAME :
aYN:

dswonium Rydroxide, <30%
Ammozive Hydroxide, 30-70%
Awyl Acetats

Asyl Aleohol

Aniline
l’nsalino ‘

! Antimony Pantachlorids

Areclor
{See Polychlorinated Biphenyls)

Aziridine
(Ses Ethylenimina)

Banzal Chloride :
(5e¢ Danzyl Dichloride)

Banzaldahyds

Benzanins
{8es Aniline)

1,3-Banzandiel
(See Resorcinol)

Banzane
!cnzun-iulfonyl Chlorida
Benzansthiol

{8es Thiophenol)
Banzidine

" Panzoaitrile

IV-us

L L -

e . -

GERERER ERER BB G

b

EE B E3 B

£

01334216
M0

01336216
3o

00620637
22

00071410
5l

00062533
143

07647189
370

00100527
122

00071432
292

00098099
305

00092875
147

00100470
432
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CNEMICAL NAMES AND SYNONYNS

E 35 2R

3% 2K 3

§ %

2

5
"
Y

%

%

%

£ 3%

38 3

prlenzoquincse
Bensotrichlozide
-mmxmmum
Benzeyl Chlorids

Senxyl Chlorids
Chlorvsatciyl Benzens

Sansyl Dichloride
Beazal Chloride

2,2' -Bioxirane .
Erychritol Anhydride

Bis(2-chlorgethoxy) Methane
Dichlorcathyl Formal

Bis(2-chloroisopropyl) Lthar
(See Dichloroisopropyl Lthas)

Bis(chleorometikyl) Bther
syn-Dickloromethyl Ether

318 (2-sthylharyl) Fhithalate
Di(2-~etbhylhexyl) Phchalace

Browina Cyanids
(Ses Cyazogen Bromidse)

Sromcsacetons

Jromofora :
(See Tridromosachans)

Jromomethane -
(Ses Methy! Bromidas)

&=-Bromophenyl _ﬁml Ethar

BJutzne

1,5-Butanediol
(Ses 1,3-Butylene Slyeol)




CHEMICAL NAMES AND SYNONTMS

]

5 3% 35 3E 3E 3% 9F 3F 3

I-Jutanol '
(Ses n-Butyl Alcohol)

1-Butanone
(Sss Methyl Ethyl Ketome)

© 3-Bytenal
(Saa Crotanaldebyds)

Butyl Acetate

»-Butyl Alcebol
1+Butancl

lutyh-tn-_
Butyl ltn-syl Phthalats
1,3-3utylens Glycol

1 .s-lut_md.l.ol

n-Butyl Phthalate

SYN: (See Di=-n~buty]l Phthalats)
NAME: Jutyric Acid

SYN:

NAME : Carboliec Acid

SYN: - (S5es Phanel)

NAME: Carbon Bisulfide

SYN: (Ses Carbon Disulfide)
NAME: Carbon Disulfide

SYN: Carbon disulfids

NAME: Carbon Oxyfluoride

SYN: _
NAME: Carbon Tetrachlorids

SYN: Tetrachloromsthans

NAME: Carbonyl Chloeride

8YN: {Sea Phosgens) .

NAME: Chleral : .
SYN: {See Trichlorocacetaldahyds)

-

§ER EB EB ES

- aw

§ BB Ef EB ES

:

00123864
122

- 00071343

Nl

00109739
161

00083687
226

00107880 .

314

00107926
102

00075150
502

00353504
350

00036235
261
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Chlorina CASNG: 07782808
. _ CLASS: 350
Chlorins Cyasnidas CASMD:
(Ses Cyanogen Chlorids) -CLASS:
. Chlorcscetaldakyde  CASNO: 00107200
CLASE: 121 2862
p-Chloroaniline CARND: 00108478
&+Chlorobanzamine CLASS: 143 264
&+Chlorobenzanine CIlﬁD:
(3ss p-Chlorcaniliss) CLiSS:
Chlercbanzens CASND: 00108907
_ CLASS: 263
p-Chloro-a-cresel CASND: 000359507
CLARS : 192 3146 264
Chlorodibroscsechana CASNO: 00124441
- CLASS: 261
1-Chloro=2,3-epoxy Propans CASND :

(Ses Ipichlorohydria) CLASS:
Chloroathans CASNG : 00073003
| CLASS: 261

Chloroathens CASNG:
(Ses Vinyl Chlorids) CLi3S:
2-Chloroathyl Vinyl Ltherz CASND: 00110738
CLASS: 241 242
Chlorofore CAEND: 0006766)
Trichloromathane CLASS: 261
Chloromathane CARND:
(Sea Hethyl Chlorida) CLARS:
Chloromethyl Bansene CASND:
(See Joenxyl Chlorids) CLASS:
Chloromethyl ¥Nethyl Lthar CASNO: 00107302
| | CLASS: 241 263
2-Chloronaphthalene CASND: 000913587
. CLASS: 265
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CHEMICAL NAMES AND SYNONYMS

NAME : chlo:mphthnu.u (all iscmers)
NAME: 2-Chlorophamel

NAME : 4-¢-':hlonphuy1 Phanyl Ether
NAME: 3-Chle

SN: (See Allyl Chloride)

NAME : 1-Chloropropane
BYN: Propyl Chloridae

NAME:  3-Chleropropiomitrile
BYN:

RAME : Chlorosulfonice Acid
BYN:

NAME: Chromic cid

SYN:

NAME: Citric Aeid

SYN:

NAME: Citric Acid, <30%
SYN:

NAME: Craosots

8YN:

NAME: wa-Crasel
: Crasals

NAME

sm L]

NAME: Crotonaldshyds -
SYN: 2-Butsnal

NAME

: Cumens
SYN: 1=Methyl Ethyl Banzans
NAME: Cyanogen

NAME: Cyanogen Bromide
SYN: Broaine Cyanide

- A

T -

EEEEEEEETEEL:

:

6 B8 B b

:

33386430
265

00083578
316 264

07005723
243 242

00340543
261

00342767
262 431

07790343
370 S04

11115748
370

00077929
18

00077929
I

Qs001358Y
292 316

00108394
292 316

01319773
482 318

04170303
111

oodoss2s
M2

004560195
350

0050668)
2415 350




CHEMICAL NAMES AND SYNONYMS

RAME: Cyanogen Chloride
SYN: Gblu:m Cyanide
NAME: Cyclohaxans

© FYN: .
NAME: Cyclohazanol
SIN:
NAME. : cyclehm
STN:
NAME: Dismine

" SYN: - {Ses Rydrazine)
NAME : 1,2-Dianincechane
SYN: (See Ethylenadiamine)
NAME : 1,2-Dibromo=3-chloropropans
SIN:
NAME : 1,2-Dibromcethans
EYN: {(3ea Ithylene Dibreomids)
NAME: Dibroscmathans
SYN: (Ses Hethylens Bromide)
NAME : Di-n~batyl, Phthalate
SIN: a-Butyl Fhthalate
NRE: Dichlorobenzane
SYN:
NAME: 1,2-Dichlorobanzens
STN:
NAME : I.S-Dtchlem _
SYN:
NAME: 1,4-Dichlorabsasens
SYN:
NAME: Dichlorcbromowathane
b 3¢ H .
SaME: 1,A-Dichloro-2-butean
SYR:
NAME: Dichlorodifluvoromethane
SYN: (See Treon 11)

v-93
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§EE BB E8 EE

;

4]

00304774
215 330 -

00110827
3 3 §

00108230
n2

00100941
m

00096128
262

00084742
124

25321224
263

00095501
263

00541731
243

00106487
b ]

00073274
%)

00110576
61



CHEMICAL NAMES AND SYNONYMS

NAME: Dichloroathane CASNG: 01300218
$IN: : CLASS: 261 ’
NAME 1,2-Dichlorosthans CAEND:

SIN: (Sss Ethylene Dichlorids) - CLASS:

NAME: 1,1-Dichloroethans CASNO:

SYN: ° (See I[tbylidane Dichlorids) CLASS:

NAME: Dichlorosthess CASNO: -
3YN: ‘(S8ee Dichlozosthylens (all iscmers)) CLASS:

NAME: Dichlorosthyleas (all i{somers) CASND: 23323302
SYN: Dichloroethens CIA33: 241
NAME:  trans-1,2-Dichlorosthylems CASNO: 00156405
SYN: . CLASS: 241
NAME:  1,1-Dichlorosthylens CAZND:

SYN: (Sas Vinylidane Chlorids) CLASS:

NAME : 1,2+Dichlorosthylans CASNG: 00340390
SYN: CLASS: 261
NAME: 2,2'-Dichloroethy] Ether CARND: O011144éd
8YN: CLARS: 241 262
NAME: Dichlorcethyl Forsmal - CASND:

SIN: (8es Jin{2-chloroethoxy) Methame) - 'CLASS:

NAME: Dichloroisopropyl Zther ‘CASNG: 00108801
SYN: 3ia(2-chlorcisopropyl) Ethar CLASS: 241 262
NAME: Dichloromsthane CASNO:

SYN: (Seas Mathylana Chlorids) CLARS:

NAME: sym-Dichloromethyl Ether CASNO:

SYN: {Ses Bin{chioromathyl) Ethar) CLASS:

NAME:  2,4-Dichlorophenel CASNO: 00120882
SYN: CLASS: 264 316
NAME : 2,6~Dichloreophennl CASNO: 000876350
SYN: CLASE: 264 316
NAME: Dichlorephenylaraine CAEND: 00696206
SYN: Phenyl Dichloroardine CLASS: 46}
NAME: 1,2-Dichloropropsne CASND:  0O0OTSSYS
SYN: PFropylens Dichloride CLASE: 261
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CREMICAL NAMES AND SYNONYMS

NAME: Dichloropropase (sll {samers)
$IN:
MANE: Dichlereprupane~-Dichloropropane
3¢ H .
KAME: Dichloropropans(s)
3+ H '

s l.S-Dtﬁhm

-

Di({2-etkylhaxyl) Phathalate
(Sen !I-I(Z-ot.hylhml) Phchalata)

Diethylamine

-

- Diethylarsing

.

1,4-Disthylene Dicxids
{Seea 1,4-Diczane)

1,2+=Diethylhydrazine

0,0-Diethy]l S-Methyl Dithiophosphate

E 3E 5 23 3§ 3R 3§ %%

Diethyl-p=-nitrophanyl Fhosphats

SYN: )
NAME: Diethyl Phthalats
SYN: '
NAME: Diheptyl Phthalate -
SYN:

MAME: Dihydrosafrole

SYN:

RAME: Diisobutyl Kstoma
STN:  2,6-Dimethyl-é-heptancme
NAME: Diisobutyl Phthalate
SIN:

"NAME: Diisoctyl Phthalats
SIN:

IV-95

264638197
261

08003193
b )3

26952238
261

00342756
261

00109897 -
142

00692422
481

01613801

03288582
460

00311433
480 &42

00084662
28

03648213
224

00094586
278

00108838
»

27554263
224




CHEMICAL NAMEZS AND SYNONYNS

NAME: Diisodecyl Phthalate

§YN:

NAME: Diiscoonyl Fhthalate

fIN:

NAME: Bilsopropyl Ether

SN: {Ses Iscprepyl Ether)

NAME: Diisopropyl Tluorophosphats
sTN: '

HAME: Dimethylasine

SYN: :

u::z: ‘slphs,slpha-Dinethylbansyl Nydreperoxide
SYN: .

NAME: Dimethylformamids

SYN:

NAME: 2,6-Dimathyl-4-haptances

SYN: (Ses Diiscbutyl Ketonas)

NAME : 1,1-Dimsthylhydrazing

SYN: unsysstrical~-Disezhylbydrazine
NANE: sym-Dissthylhydrazine

SYN: (Ses 1,2-Dimethylhydrazine)
NAME: unsywetrical-Dissthylhydrazise
SYN: (See 1,1-Dimsthylhydrazine)
NAME : 1,2-Dimethylhydrazine

SYN:  sym~Dimesthylhydrazine

NAME:  alpha,alpha-Dimsthylpbenethylamias
. SYN:

NAME ; 2,4-Disethylphenol

SYN:

NAME: Disathyl Puthalats

SYN:

NAME: Dimethyl Sulfste

SYN:

NAME: Disethyl Sulfoxida

SYN:

Iv-96
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26761400
226

28353120
226

00053914
460 262

00124403
142

00080139
300

00048122
132

00057147
280

00340738
280

00122098
141 143

00105679
b} 1]

00131113
2124

0007278}
307

00067643
503



CHEMICAL NAMES AND FYNONYMSB

NAME: Dinonyl PFhathalste
SIN:
MAME: Di-m-octyl Phthalats
STN: )
NAME: },4-Dioxens
SIN: 1,4-Diesthylans Dicaids
NAME: Dipropylamiss
SYN:
NAME: Dithiophospboric Acid
SYN: (Sas T.:rcnthyldtthtopwruptnophnto)
RAME: Diundecy} !hthlllto
SIN:
NAME: Epichlorohydria
SYN: 1-Chlore-1,3-spoxy !tapln-
- NAME: tmhrhol Anhydride
~ BYN: (8se 2,2'-Bicxirans)
NAME: Ithans
_l!'N:
NAME:  Ethanol
BYN: Lthyl aleshol
NAME: [Etbhano)], 30-70%
BYN: Zthyl dleohol
NAME : Ethano)l, »70%
SYN: Etbyl Alcobol
NAME: IZthanolasins
SYN: 2-Aminoethanol
" NAME: Ethyl Acstats
.ETN: .
NAME: Ethyl Acrylate
SYN: '
NAME: Ethyl Alcobel
SYN: (See Ethansl)
NAME: Ethylsaine
SYN: Monosthylemine
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CARND:

[
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i

00084764
126 .

00117840
226

00123911

27

00142847 |
142

03648202
226

00106890
275 262

00074840
%1

00064175
nl

00064175
al

00084175
m

001461433
141 311

00141786
222

00140885
23

00013047
16l




CHEMICAL NAMES AND SYNONTMS

[ 3

38 38

g 3K

(X3

§ 35 95

']

2

F %

2

£ 2§ 3 3%

3 98 2 2

Ethyl Benszane
Ethyl Cyanids

Ztbyldineckylnethane
(See I_mun)

Ithylane Bromids
(Sas Ithylans Dibromide)

Lthyluns Chlozide
{3ea Ethylene Dichklaride)

1‘!\,1 snudismine
1,2-Disnincetbans

Tthylene Didbromide
1,2~Dibromcsthans, Ethylena Bromide

"Ethylens Dichlerids

1,2-Dichlozoethane, Ethylems Chlorids
Ithylens Glyeol

Ethylene Oxids
Oxirens .

Lrhyleninine
Aziridins

Zthyl Echer
Ethylidase Dichloride
3,1+Dichloroetiana
Ethyl Methacrylate
Lthyl Nethanasulfomste

Tluorine

Torsaldehyds, <3T%
Torsalin

Iv-g8

E

CEERER ERERCRERERE

B B

20100614
a2

00107120

00107133
16k

100106934
261

00107062
- 261

0107213
314

00075218
278

00151364
174 162

00060297
281

QOUTS 343
2.

00097632
213

00062300
2

077182614
330

00050000
i1
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CHEMICAL NAMES AND SYNONYMS

NAME:
SYN:

3% 3§ 3§

Formalin
{Ses Formaldshyds, <M1)

Formic beid
Hethansic heid

Freom TF
Trichlorotrifluoroathans

Freon THC

1,1,2-Trichlere~1,2,2-trifluorcethans

. Frecn 11
"Trichloromonefluorcmsthanas

Froﬁn 12 ' .
Dt:h;erodiflnoro-.thlnn

Furan .
Yurfuran

| Furfural

Furfuran

(Ses Furan)
Gasoline
Glycidaldahydae
Heptane
Haxachlorobsnzsnae
Rexachlorobutadians
Haxachloropropane

Hoxnuthyltatrng?olphstn

Hexamethylphosphdamids

IV-99
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CLASSE:

CLASS:

CASND:
CLASS:

CASNO:
CLASS:

CASNG:
CLASS:

CASNO:
CLASS:
CLA3S:

CASND:
CLASS:

CASND:

CLASS:

00064104
102
00076131
261

577562319
261

00075454
2¢1

00073718
261

00110009
277

00098011
217 122

08006619
291 292

00745344
278 122

00142828
91

00118741
263

00087683
261

olas8717
26}

00757584
460

0060319
132 &40




Dismine
Bydrazise, 30-70%

Dimmiae

Eydrochlerss hetd -
Kydrochloric Acid, <303
Nydroclorie Acid, 30-70%
Nydrocyanic uu
Kydrofluoric Acid
Kydrofluoric deid; <30%
Nydroflooric Acid, 30-701
Nydrogen Peruxida, 30-70%
Bydroges Phosphide -

(3es Phosphine)
Eydrogen Sullids

IV-100 -

¥ - e

- e

L I T

LI

07647010
370

07647010
e

0Yeh7010
o

00074908
213 30

07664393
ne

0766439)
b ¥ [

07664393
e

07722841
300

07712841
300

Q7783044
is0

00123319
490

00123319
490

00123922
222




CHEMICAL NAMES AND SYNONYMS

NAME: Isobdutens

BYN: (Ses Iscbutyleme)
RAME: Isobutyl Aleohol
SIN: )

NAME : Isobutylans

SIN: Iscbutanse

NAME: lsooctans

SYN:

RAME: Isopentans

SYN: 2-Methylbutens, Tthyldimethylmethans
NAME: Isophoroms

SYN:

NAME: Isoprane

EYN:

MAME : Isopropyl Alcobal
SYN:

NAME: lsoprepylamine

NAME: Isopropyl Ether
SYN: Diisopropyl Lther

NAME : Iscsafrole

SYN:

NAME: JP~&, Jat Fusl
BYN:

NAME: Keroaans

SYN:

NAME: Lactic Acid

SYN: ' :

NAME: Lsuric Acid

SYN: :

NAME: Ligroins .

SYN: (3se Naphtha, V.X.& P)
NAME: Haleic Acid

Iv-101

- s

LR CECRERCRCRERERERERE

ES E6 B

§ B

00078831
m
00118137
91

26635643
291

00078784
m

000783%1
3

00078793
91

000467630
32

000735310
141

- 00108203

21

00120581
278

93901291
291 292

08008206
291 292

00079334
103 32

00143077
102

00110167
106




;
E
3
5
:

L - e )

:

E 28

2

FEEEE

'y

(1]

3 3 3% 2

£ 35 2E 9E 3 %

Malonitrile
Propans Diaitrils

Hathacrylonitrrile

- Hethans

Methansthiol :
{Sas Methylasresptan)

Methanoic Acid
(3ae Formic icid)

Masthanol
Hethyl.Alcobol

Nethenol, <30%
Mathyl Alcohol

Hethenol, >70%
Mechyl Alcobol

Methyl Alcobol
(Ses Methanal)

Hethylamine )
Yonomsthylamine

2-Mathylaziridine
1,2-Propyleninins

Mathyl Bromide
Bromonethans

1-Methylbutadine
(Ses 1,3-Pentadiane)

Z-Hethylbutana
(Sse lacpentans)

Hethyl Chlorida
Chloromethana

Mathyl Chlorofors
1,1,1+Trichlorosthans
3 -

Nethyl chlnnfnmu

Iv-102

00109773
&

00126987
43

00074528
m

00047361
Nl :

00047541
3l

000673541
anl

00074893
141

00075358

2376 142

00076839
24

00074873
261

00071356
82

00079221
1



CHEMICAL NAMES AND SYNONYMS
" NAME: Methylcyclohexans
SYN:

NAMI: NMethylans Broaids
BTN: p:broun-:hnn-

NAME: HMathylans Chloride
SYN: Dichlorosschans

RAME: 4,4 -Mothylenedfaniline
NAME : 1-Methyl Ethyl Banzana
SYN: (Ses Cumans)

NAME: |Methyl Ethyl Xetons
SYN: 2-Jutapons

NAME: Hathyl Etbyl KEstons Peroxide

NAME: Mathylhydrazine

NAME: Methyl lodide

NAME: Methyl Iscbutyl Kstone

NAME: Methyl Isocysnate
2-Mathyllsctonitrile |

Acatens Cyanchydrin

NAME
S$N:
NAME: Nethylmercaptan

SYN; Kathansthiol, Thiowathano!
NAME

SYN:

RAME

:  HMathyl Msthacrylste

:  2-Methyl Pyridine
SYN: (Sas 2-Picoline)
NAME: Mineral Spirits
SYN:

NAME: Monoethylamine
SYN: (See Ethylamine)

Iv-103

00108872
291

00074933
6l

00073092
261

00101779
147

00073933
m

01338134
300

00060344
280

00074884
261

00108101
-

00624839
210

00075865
431 &D0

00074931
501

00080626
223

08032413
%1



CHEMICAL NAMES AND SYNONYXS

£ 35 3f 35 35 3 3

§ 95 3§ 3% 3f 3§ 36

3 35 2 3

Monomethy lamine
(Ses Eethylamine)
Morpholins
upém. v.4.&
Ligroine :
m:m

Nickel Carbomyl
Nizrie l;td.“!b!
Nitric Acid, 30-70%
Nitric Acid, »70%
Nitric Oxide
Nitrobenszane
"13!0‘.# biﬂllﬂl
Nitrogsn Tetrexide
Ni:mglycutﬁo
Ntwm
Nitropropana
Nitrotolusne

a~Octanal

IV-104

00110914
a2

00032324
291

00443821
m

13443393
aso

07497372
e

07497372
370

07427372
370

10102439
330

00099953
&b] 292

10102440
350

10544726
50

00055630
&d}

0075528
&)

23322016

&1

01321126
pre

13063283
n




CHEMICAL NAMES m SYNONTMS
NAME: Oleic Aecid

NAMZ: Oxalic deid

NANK : dﬂ.nu -

SYH:  (See Ethylene Oxide
NAME: Pelmitie Acid

SIN:
NAME: Paraldsbyds
BYN:
NAME: Pentachloroethans
BYN:
NAME: Pantachlorophenol
SYN:
NAME: 1,%-Pentadiens
SYN: 1-Hethylbutadiane
NAME: Pentans
SYN:
NAME: Perchloric Asid
o 35 .
NAME: Parchlorosthylens
SYN: (See Tetrachloroathyless)
NAME: Perchloric dcid, 30-70%
SYN:
NAME : Phanol
SYN: Carbolic dcid
NAME: Phanol, <30%
SYN: Carbolic Acid
NAME: Thenyl Dichloroarsine
SYN: (Sse Dichlorophanylarsiss)
WAME : Fhos gene
SYN: Carbonyl Chloride
NAME: Phosphine
SYN: Eydrogen Phosphide

Es

§ 5

fE BB

E

5

£

11k

;

MR ..

G E2

f s B

b

00112801
102

00144427

00057103
102

00123437
121

Q00276017
41

00087865
264 316

00504609
291

00109660
m

07601903
b1

07601903
o

- 00108832

316

00108932
s

00075445
350

07803512
350




CHEMICAL NAMES AND SYNONTNS

5 95 95 96 3 JE UE U N N AR AR A

Phospboric Acid
Phosphoric Acid, <30%
Phoephoric detd, 30-70%
Phoaphoric Aeid, ’fﬂ.
Phosphorus Oxychloride
Phospherus Trichlorids

2+Picoline
2-Mathyl Pyridine

Pleric Aeid
2.,4,6-Trinitrophaseol

Pleric beid, <30L
2,6,6-Trinitrophenol

Polychlorinated Biphanyls (PCls)
Arocler '

Potassimm l,drou.h'
Potassiom m. <30%
Potassiua Nydrexide, 30-70%

Propans Dinditrile
(Sen Malomirtile)

Propana

Propancl
(Ses Propyl Alcohel)

Proparzyl Alcobol

Iv-106

07664382
N0

07664382
70 :

07664382
370

10025873
m

07719122
370
00109063
amn -
00088891
316 42

consas9}
315 442

01336383
263

01310583
a0

01310543
ano

01310383
0

oDOTAYRE
m

00107197
N1




CHEMICAL NAMES AND SYNONYNS

Bata-Propiclactone

Propionic dcid

Propiouie Ankydride

Propyl Acstate

Propyl dlcchoal
Propanel

a-Propylasine

Propyl Chloride
(ses 1-Chloropropanes)

Propylene Dichleride

§ 35 3% 3§ 3§ 3§ 3§ 3%

BYN: (See 1,2-Dichloropropans)
NAME: Propylens Oxide |
SYN:
NAME: 1,2-Propyleaiaine
STN: {Sea 2-Mathylaziridine)
NAME: Pyrethrins
SYN:
WAME:  Pyridine
SYN:
. NAME: Quinclise
SYN:
NAME: Resorcisel ’
SYN: 1,3-3angandiol
NAME: Safzole
SIN:
1 Sodius Kydroxide

Sodiua Xydroxide, <30%

3E 3

as uam

LI T -

5 £5 £ 6 B6 £5 £5 EE B5 £5 ©5 £E 25 BB BE £5 S

EC I T

00057578
400

0007909
102

00123626
161

00109604
22

00071232
b §

00107108
141

00075549
s

00121299
223

00110841
an

00091225
an

00108463
316

00094597
278 '

01310732
0

01310732
a0




CHEMICAL NAMES AND SYNONYNS .

A

E -
)

35 35 95 25 95 %5 96 25 26 3 9§ 2§ % 35 ¢

Sodiua Nydroxide, 30-70%
Styrmas

hli‘uu Acid

Sulfuric Aeid, €0X
Sulforic Aeid, 30-70%
Sulfurfe beid, >70%
Sulfur Monochlorids
Tanaic deid
1,2,4,5-Teatsachlorobansans
1,1,2,2-Tetrachloroethans
1:1,1,2-Tetzachloroethans
Tetrachloroathmms

(Ses Tatzachlorcethylwss)

Tetrachloroethylens
Perchlarosthylens, Tetrschlorcethane

Tetzachloromethane
{2es Carban Tatrachloride)

‘Tatrasthyldithicpyrophosphste
Dithiophospboric Aold
Tatzasthyllead

Tetrabydrofuran -

IV-103

§E6 B3

01310732
n0

001004213
m

07654939
e

07664939
e

07664939
370

07664939
e

12771083
370

01401354
124
00095943
m

O00T9MAS
241

00630204
sl

00127184
261

- 03689343

00078002

00109999
an



CHEMICAL NAMES AND SYNONTMS

NAME: Tetranitosathans CASND: 00509148
SIN: CLASS: A}
RAZ: Thiowethanol CASND:
SYN: gho Hathylaercaptan) CLASS:
MAME: Thiophaune CABNG: 00110021
ST CLASS: 302 .
MME: Thiophenol CASNO: 00108948
SYN: Banzssethiol CLASS: 301
NAME : Telusne CAZNG: 00108883
SYN: . CLisSS: 292
RAE: Tolusns Ditsocyanste CASND: 00384849
SYN: CLASS: 210
NAME: Tribrososesthans CASNO: 00075252
. BN Bromofora CLasS: 261
 NAME: Trichleroacetaldshyde CARNO: 00073876
SYN: Chlorsl CLASSE: 121 262
NAME : 1,2,4=Trichlorocbansans CAENG: 00120811
STN: CLASS: 263
NAME: 1,1,2-Trichloroethans CAIND:  00G7900S
SYN: : CLisS: 241
RAME: 1,1,1-Trichlorcethans CARND:
S$YN: {Sae Mathyl Chloroform) CLASS:
RAME: Trichlorzoathens CASND :
SYN: (Ses Trichloroethylanme) CLAZS:
NAME: Trichlorestbylans CASND: 00079016
SYN: Trichloroathens CLisS: 161
NAME : frtchinrmthu CARNO:
SYN: (Ses Chloreforw) _ CLisS:
RAME: Trichloromsthansthisl CABND: 00075707
SYN: : : CLASS: 262 501
NAME: (Trichloromathyl)benmne CAENO:
STN: {Ses Bansotrichloride) CLASS:
. NAME: Trichloromemofluoromethass CASNO:
SYN: (3es Freoz 11) CLASS:

Iv-109




CHEMICAL NAMES AND SYNONYMS

Trichloretrifluoroethans
(Sea Treom TF)

Tricresyl Phosphats

Tristhamolanise

Triethylanine
Triflooroethano]
Trimethylemise
2,4,6-Trinitrophensl
(Sas Picric Acid)

- Turpentine
Vinyl Acatats

Vinyl Chloride

B 3 3§ 3% 28 3§ 9F 9 9E 3F M I

ch;em:hm
Vinylidens Chloride
1,1~Dichloroethylans
NOE: Xyleme |
WAHE:  e-Tyleme
NAME;  peXylede
SYN:’

. Tris(2,3-dibremcpropyl) Phosphate °

IV-110

CAEND
CAENDG:
CLASS:
CLASS:
GARMD:
CARND:

CAEND :
CLiSS:

GASND :
CLASS:

GASNO:
CLASS:

01330788
480

00102716

n3

00121448
143

00073098
Nl 2

00075303
143

00126727

291
00108034

00675014
330 261

00075354
251 530

00133207
00093476

00104423
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