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FOREWORD

AS GUIDANCE FOR EACH EMPLOYER’S DEVELOPMENT OF AN APPROPRIATE
LABORATORY CHEMICAL HYGIENE PLAN, THE FOLLOWING NON-MANDATORY
RECOMMENDATIONS ARE PROVIDED. THEY WERE EXTRACTED FORM “PRUDENT
PRACTICES” FOR HANDLING HAZARDOUS CHEMICALS IN LABORATORIES” (REFERRED
TO BELOW AS “PRUDENT PRACTICES”), WHICH WAS PUBLISHED IN 1981 BY THE
NATIONAL RESEARCH COUNCIL AND IS AVAILABLE FROM THE NATIONAL ACADEMY
PRESS, 2101 CONSTITUTION AVE., NW,. WASHINGTON DC -20418.

“PRUDENT PRACTICES” IS CITED BECAUSE OF ITS WIDE DISTRIBUTION AND
ACCEPTANCE AND BECAUSE OF ITS PREPARATION BY MEMBERS OF THE LABORATORY
COMMUNITY THROUGH THE SPONSORSHIP OF THE NATIONAL RESEARCH COUNCIL.
HOWEVER, NONE OF THE RECOMMENDATIONS GIVEN HERE WILL MODIFY ANY
REQUIREMENTS OF THE LABORATORY STANDARD. THIS APPENDIX MERELY PRESENTS
PERTINENT RECOMMENDATIONS FROM “PRUDENT PRACTICES”, ORGANIZED INTO A
FORM CONVENIENT FOR QUICK REFERENCE DURING OPERATION OF A LABORATORY
FACILITY AND DURING DEVELOPMENT AND APPLICATION OF A CHEMICAL HYGIENE
PLAN. USERS OF THIS APPENDIX SHOULD CONSULT “PRUDENT PRACTICES” FOR A MORE
EXTENDED PRESENTATION AND JUSTIFICATION FOR EACH RECOMMENDATION.

‘PRUDENT PRACTICES” DEAL WITH BOTH SAFETY AND CHEMICAL HAZARDS
WHILE THE LABORATORY STANDARD IS CONCERNED PRIMARILY WITH CHEMICAL
HAZARDS. THEREFORE, ONLY THOSE RECOMMENDATIONS DIRECTED PRIMARILY
TOWARD CONTROL OF TOXIC EXPOSURES ARE CITED IN THIS APPENDIX, WITH THE
TERM “CHEMICAL HYGIENE” BEING SUBSTITUTED FOR THE WORD “SAFETY”.
HOWEVER, SINCE CONDITIONS PRODUCING OR THREATENING PHYSICAL INJURY
OFTEN POSE TOXIC RISKS AS WELL, PAGE REFERENCES CONCERNING MAJOR
CATEGORIES OF SAFETY HAZARDS IN THE LABORATORY ARE GIVEN IN SECTION E

THE RECOMMENDATIONS FROM “PRUDENT PRACTICES” HAVE BEEN
PARAPHRASED, COMBINED, OR OTHERWISE REORGANIZED, AND HEADINGS HAVE BEEN
ADDED. HOWEVER, THEIR SENSE HAS NOT BEEN CHANGED.
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CORRESPONDING SECTIONS OF THE STANDARD AND THIS APPENDIX

THE FOLLOWING TABLE IS GIVEN FOR THE CONVENIENCE OF THOSE WHO ARE
DEVELOPING A CHEMICAL HYGIENE PLAN WHICH WILL SATISFY THE
REQUIREMENTS OF PARAGRAPH (E) OF THE STANDARD. IT INDICATES THOSE
SECTIONS OF THIS APPENDIX WHICH ARE MOST PERTINENT TO EACH OF THE
SECTIONS OF PARAGRAPH (E) AND RELATED PARAGRAPHS.

PARAGRAPH AND TOPIC IN LABORATORY STANDARD RELEVANT APPENDIX SEC

(E)(3)(I) STANDARD OPERATING PROCEDURES FOR
HANDLING TOXIC CHEMICALS. C D, E

(E)(3)(IT) CRITERIA TO BE USED FOR D
IMPLEMENTATION OF MEASURES
TO REDUCE EXPOSURES.

(E)(3)(IT) FUME HOOD PERFORMANCE C4b

(E)(3) V) EMPLOYEE INFORMATION AND TRAINING D10, D9
(INCLUDING EMERGENCY PROCEDURES).

(E)(3)(V) REQUIREMENTS FOR PRIOR APPROVAL OF E2b, E4b
LABORATORY ACTIVITIES.
(E)(3)(VI) MEDICAL CONSULTATION AND MEDICAL D5, E4f
EXAMINATIONS.
(E)(3)(VII) CHEMICAL HYGIENE RESPONSIBILITIES. B

(E)(3)(VIII) SPECIAL PRECAUTIONS FOR WORK WITH E2, E3, E4
PARTICULARLY HAZARDOUS SUBSTANCES.

IN THIS APPENDIX, THOSE RECOMMENDATIONS DIRECTED PRIMARILY AT
ADMINISTRATORS AND SUPERVISORS ARE GIVEN IN SECTIONS A-D.

THOSE RECOMMENDATIONS OF PRIMARY CONCERN TO EMPLOYEES WHO ARE
ACTUALLY HANDLING LABORATORY CHEMICALS ARE GIVEN IN SECTION E.

(REFERENCE TO PAGE NUMBERS IN “PRUDENT PRACTICES” ARE GIVEN IN PARENTHESES.)
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A. GENERAL PRINCIPLES

GENERAL PRINCIPLES FOR WORK WITH LABORATORY CHEMICALS IN ADDITION TO
THE MORE DETAILED RECOMMENDATIONS LISTED BELOW IN SECTIONS B-E, “PRU-

DENT PRACTICES” EXPRESSES CERTAIN GENERAL PRINCIPLES, INCLUDING THE FOL-
LOWING:

1. IT IS PRUDENT TO MINIMIZE ALL CHEMICAL EXPOSURES. BECAUSE FEW LABO-
RATORY CHEMICALS ARE WITHOUT HAZARDS, GENERAL PRECAUTIONS FOR
HANDLING ALL LABORATORY CHEMICALS SHOULD BE ADOPTED, RATHER
THAN SPECIFIC GUIDELINES FOR PARTICULAR CHEMICALS (2,10). SKIN CON-
TACT WITH CHEMICALS SHOULD BE AVOIDED AS A CARDINAL RULE (198).

2. AVOID UNDERESTIMATION OF RISK. EVEN FOR SUBSTANCES OF NO KNOWN
SIGNIFICANT HAZARD, EXPOSURE SHOULD BE MINIMIZED; FOR WORK WITH
SUBSTANCES WHICH PRESENT SPECIAL HAZARDS, SPECIAL PRECAUTIONS
SHOULD BE TAKEN (10, 37, 38). ONE SHOULD ASSUME THAT ANY MIXTURE
WILL BE MORE TOXIC THAN ITS MOST TOXIC COMPONENT (30, 103) AND
THAT ALL SUBSTANCES OF UNKNOWN TOXICITY ARE TOXIC (3, 34).

3. PROVIDE ADEQUATE VENTILATION. THE BEST WAY TO PREVENT EXPOSURE TO
AIRBORNE SUBSTANCES IS TO PREVENT THEIR ESCAPE INTO THE WORKING
ATMOSPHERE BY USE OF HOODS AND OTHER VENTILATION DEVICES (32, 198).

4. INSTITUTE A CHEMICAL HYGIENE PROGRAM. A MANDATORY CHEMICAL HY-
GIENE PROGRAM DESIGNED TO MINIMIZE EXPOSURES IS NEEDED; IT SHOULD
BE A REGULAR, CONTINUING EFFORT, NOT MERELY A STANDBY OR SHORT-
TERM ACTIVITY (6,11). ITS RECOMMENDATIONS SHOULD BE FOLLOWED IN
ACADEMIC TEACHING LABORATORIES AS WELL AS BY FULL-TIME LABORATORY
WORKERS (13).

5. OBSERVE THE PELS, TLVS. THE PERMISSIBLE EXPOSURE LIMITS OF OSHA AND
THE THRESHOLD LIMIT VALUES OF THE AMERICAN CONFERENCE OF GOV-
ERNMENTAL INDUSTRIAL HYGIENISTS SHOULD NOT BE EXCEEDED (13).
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B. CHEMICAL HYGIENE RESPONSIBILITIES

RESPONSIBILITY FOR CHEMICAL HYGIENE RESTS AT ALL LEVELS (6, 11, 21) INCLUD-
ING THE:

1. CHIEF EXECUTIVE OFFICER, WHO HAS ULTIMATE RESPONSIBILITY FOR CHEMI-
CAL HYGIENE WITHIN THE INSTITUTION AND MUST, WITH OTHER ADMINIS-
TRATORS, PROVIDE CONTINUING SUPPORT FOR INSTITUTIONAL CHEMICAL
HYGIENE (7, 11).

2. SUPERVISOR OF THE DEPARTMENT OR OTHER ADMINISTRATIVE UNIT, WHO IS
RESPONSIBLE FOR CHEMICAL HYGIENE IN THAT UNIT (7).

3. CHEMICAL HYGIENE OFFICER(S), WHOSE APPOINTMENT IS ESSENTIAL (7) AND
WHO MUST:

(A) WORK WITH ADMINISTRATORS AND OTHER EMPLOYEES TO DEVELOP AND
IMPLEMENT APPROPRIATE CHEMICAL HYGIENE POLICIES AND PRACTICES
7);

(B) MONITOR PROCUREMENT, USE, AND DISPOSAL OF CHEMICALS USED IN
THE LAB (8);

(C) SEE THAT APPROPRIATE AUDITS ARE MAINTAINED (8);

(D) HELP PROJECT DIRECTORS DEVELOP PRECAUTIONS AND ADEQUATE FA-
CILITIES (10);

(E) KNOW THE CURRENT LEGAL REQUIREMENTS CONCERNING REGULATED
SUBSTANCES (50); AND

(F) SEEK WAYS TO IMPROVE THE CHEMICAL HYGIENE PROGRAM (8, 11).

4, LABORATORY SUPERVISOR, WHO HAS OVERALL RESPONSIBILITY FOR CHEMI-
CAL HYGIENE IN THE LABORATORY (21) INCLUDING RESPONSIBILITY TO:

(A) ENSURE THAT WORKERS KNOW AND FOLLOW THE CHEMICAL HYGIENE
RULES, THAT PROTECTIVE EQUIPMENT IS AVAILABLE AND IN WORKING
ORDER, AND THAT APPROPRIATE TRAINING HAS BEEN PROVIDED (21, 22);

(B) PROVIDE REGULAR, FORMAL CHEMICAL HYGIENE AND HOUSEKEEPING
INSPECTIONS INCLUDING ROUTINE INSPECTIONS OF EMERGENCY EQUIP-
MENT (21, 171);

(C) KNOW THE CURRENT LEGAL REQUIREMENTS CONCERNING REGULATED
SUBSTANCES (50, 231);

(D) DETERMINE THE REQUIRED LEVELS OF PROTECTIVE APPAREL AND EQUIP-
MENT (156, 160, 162); AND

(E) ENSURE THAT FACILITIES AND TRAINING FOR USE OF ANY MATERIAL BE-
ING ORDERED ARE ADEQUATE (215).
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B. CHEMICAL HYGIENE RESPONSIBILITIES - continuep

5. PROJECT DIRECTOR OR DIRECTOR OF OTHER SPECIFIC OPERATION, WHO HAS
PRIMARY RESPONSIBILITY FOR CHEMICAL HYGIENE PROCEDURES FOR THAT
OPERATION (7).

6. LABORATORY WORKER, WHO IS RESPONSIBLE FOR:

(A) PLANNING AND CONDUCTING EACH OPERATION IN ACCORDANCE WITH
THE INSTITUTIONAL CHEMICAL HYGIENE PROCEDURES (7, 21, 22, 230);
AND

(B) DEVELOPING GOOD PERSONAL CHEMICAL HYGIENE HABITS (22).

C. THE LABORATORY FACILITY

1. DESIGN. THE LABORATORY FACILITY SHOULD HAVE:

(A) AN APPROPRIATE GENERAL VENTILATION SYSTEM (SEE C4 BELOW) WITH
AIR INTAKES AND EXHAUSTS LOCATED SO AS TO AVOID INTAKE OF CON-
TAMINATED AIR (194);

(B) ADEQUATE, WELL-VENTILATED STOCKROOMS/STOREROOMS (218, 219).

(C) LABORATORY HOODS AND SINKS (12, 162);

(D) OTHER SAFETY EQUIPMENT INCLUDING EYEWASH FOUNTAINS AND
DRENCH SHOWERS (162, 169); AND

(E) ARRANGEMENTS FOR WASTE DISPOSAL (12, 240).

2. MAINTENANCE. CHEMICAL-HYGIENE-RELATED EQUIPMENT (HOODS, INCIN-
ERATOR, ETC.) SHOULD UNDERGO CONTINUAL APPRAISAL AND BE MODIFIED
IF INADEQUATE (11, 12).

3. USAGE. THE WORK CONDUCTED (10) AND ITS SCALE (12) MUST BE APPROPRI-
ATE TO THE PHYSICAL FACILITIES AVAILABLE AND, ESPECIALLY, TO THE QUAL-
ITY OF VENTILATION (13).

4. VENTILATION -

(A) GENERAL LABORATORY VENTILATION. THIS SYSTEM SHOULD: PROVIDE A
SOURCE OF AIR FOR BREATHING AND FOR INPUT TO LOCAL VENTILATION
DEVICES (199); IT SHOULD NOT BE RELIED ON FOR PROTECTION FROM
TOXIC SUBSTANCES RELEASED INTO THE LABORATORY (198);ENSURE THAT
LABORATORY AIR IS CONTINUALLY REPLACED, PREVENTING INCREASE OF
AIR CONCENTRATIONS OF TOXIC SUBSTANCES DURING THE WORKING
DAY (194); DIRECT AIR FLOW INTO THE LABORATORY FROM NON-LABORA-
TORY AREAS AND OUT TO THE EXTERIOR OF THE BUILDING (194).
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C. THE LABORATORY FACILITY - conTmnuep

(C) OTHER LOCAL VENTILATION DEVICES. VENTILATED STORAGE CABINETS,
CANOPY HOODS, SNORKELS, ETC. SHOULD BE PROVIDED AS NEEDED (199).
EACH CANOPY HOOD AND SNORKEL SHOULD HAVE A SEPARATE EXHAUST
DUCT (207).

(D) SPECIAL VENTILATION AREAS. EXHAUST AIR FROM GLOVE BOXES AND
[SOLATION ROOMS SHOULD BE PASSED THROUGH SCRUBBERS OR OTHER
TREATMENT BEFORE RELEASE INTO THE REGULAR EXHAUST SYSTEM (208).
COLD ROOMS AND WARM ROOMS SHOULD HAVE PROVISIONS FOR RAPID
ESCAPE AND FOR ESCAPE IN THE EVENT OF ELECTRICAL FAILURE (209).

(E) MODIFICATIONS. ANY ALTERATION OF THE VENTILATION SYSTEM
SHOULD BE MADE ONLY IF THOROUGH TESTING INDICATES THAT
WORKER PROTECTION FROM AIRBORNE TOXIC SUBSTANCES WILL CON-
TINUE TO BE ADEQUATE (12, 193, 204).

(F) PERFORMANCE. RATE: 4-12 ROOM AIR CHANGES/HOUR IS NORMALLY AD-
EQUATE GENERAL VENTILATION IF LOCAL EXHAUST SYSTEMS SUCH AS
HOODS ARE USED AS THE PRIMARY METHOD OF CONTROL (194).

(G) QUALITY. GENERAL AIR FLOW SHOULD NOT BE TURBULENT AND SHOULD
BE RELATIVELY UNIFORM THROUGHOUT THE LABORATORY, WITH NO
HIGH VELOCITY OR STATIC AREAS (194, 195); AIRFLOW INTO AND WITHIN
THE HOOD SHOULD NOT BE EXCESSIVELY TURBULENT (200); HOOD FACE
VELOCITY SHOULD BE ADEQUATE (TYPICALLY 60-100 LEM) (200, 204).

(H) EVALUATION. QUALITY AND QUANTITY OF VENTILATION SHOULD BE
EVALUATED ON INSTALLATION (202), REGULARLY MONITORED (AT LEAST
EVERY 3 MONTHS) (6, 12, 14, 195), AND REEVALUATED WHENEVER A
CHANGE IN LOCAL VENTILATION DEVICES IS MADE (12, 195, 207). SEE PP
195-198 FOR METHODS OF EVALUATION AND FOR CALCULATION OF ESTI-
MATED AIRBORNE CONTAMINANT CONCENTRATIONS.
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D. COMPONENTS OF THE CHEMICAL HYGIENE PLAN

1. BASIC RULES AND PROCEDURES (RECOMMENDATIONS FOR THESE ARE GIVEN
IN SECTION E, BELOW)

2. CHEMICAL PROCUREMENT, DISTRIBUTION, AND STORAGE

(A) PROCUREMENT. BEFORE A SUBSTANCE IS RECEIVED, INFORMATION ON
PROPER HANDLING, STORAGE, AND DISPOSAL SHOULD BE KNOWN TO
THOSE WHO WILL BE INVOLVED (215, 216). NO CONTAINER SHOULD BE
ACCEPTED WITHOUT AN ADEQUATE IDENTIFYING LABEL (216). PREFER-
ABLY, ALL SUBSTANCES SHOULD BE RECEIVED IN A CENTRAL LOCATION
(2106).

(B) STOCKROOMS/STOREROOMS. TOXIC SUBSTANCES SHOULD BE SEGRE-
GATED IN A WELL-IDENTIFIED AREA WITH LOCAL EXHAUST VENTILATION
(221). CHEMICALS WHICH ARE HIGHLY TOXIC (227) OR OTHER CHEMICALS
WHOSE CONTAINERS HAVE BEEN OPENED SHOULD BE IN UNBREAKABLE
SECONDARY CONTAINERS (219). STORED CHEMICALS SHOULD BE EXAM-
INED PERIODICALLY (AT LEAST ANNUALLY) FOR REPLACEMENT, DETERIO-
RATION, AND CONTAINER INTEGRITY (218-19). STOCKROOMS/STORE-
ROOMS SHOULD NOT BE USED AS PREPARATION OR REPACKAGING AREAS,
SHOULD BE OPEN DURING NORMAL WORKING HOURS, AND SHOULD BE
CONTROLLED BY ONE PERSON (219).

(C) DISTRIBUTION. WHEN CHEMICALS ARE HAND CARRIED, THE CONTAINER
SHOULD BE PLACED IN AN OUTSIDE CONTAINER OR BUCKET. FREIGHT-
ONLY ELEVATORS SHOULD BE USED IF POSSIBLE (223).

(D) LABORATORY STORAGE. AMOUNTS PERMITTED SHOULD BE AS SMALL AS
PRACTICAL. STORAGE ON BENCH TOPS AND IN HOODS IS INADVISABLE.
EXPOSURE TO HEAT OR DIRECT SUNLIGHT SHOULD BE AVOIDED. PERI-
ODIC INVENTORIES SHOULD BE CONDUCTED, WITH UNNEEDED ITEMS
BEING DISCARDED OR RETURNED TO THE STOREROOM/STOCKROOM (225-
6, 229).

3. ENVIRONMENTAL MONITORING REGULAR INSTRUMENTAL MONITORING OF
AIRBORNE CONCENTRATIONS IS NOT USUALLY JUSTIFIED OR PRACTICAL IN
LABORATORIES BUT MAY BE APPROPRIATE WHEN TESTING OR REDESIGNING
HOODS OR OTHER VENTILATION DEVICES (12) OR WHEN A HIGHLY TOXIC
SUBSTANCE IS STORED OR USED REGULARLY (E.G., 3 TIMES/WEEK) (13).



THE OHIO STATE UNIVERSITY COLLEGE OF BIOLOGICAL SCIENCES
CHEMICAL HYGIENE PLAN

OSHA LABORATORY STANDARD; APPENDIX A

1910.1450 APPENDIX A - NATIONAL RESEARCH COUNCIL RECOMMENDATIONS
CONCERNING CHEMICAL HYGIENE IN LABORATORIES (NON-MANDATORY)

D. COMPONENTS OF THE CHEMICAL HYGIENE PLAN - conTINUED

4. HOUSEKEEPING, MAINTENANCE, AND INSPECTIONS

(A) CLEANING. FLOORS SHOULD BE CLEANED REGULARLY (24).

(B) INSPECTIONS. FORMAL HOUSEKEEPING AND CHEMICAL HYGIENE INSPEC-
TIONS SHOULD BE HELD AT LEAST QUARTERLY (6, 21) FOR UNITS WHICH
HAVE FREQUENT PERSONNEL CHANGES AND SEMIANNUALLY FOR OTHERS;
INFORMAL INSPECTIONS SHOULD BE CONTINUAL (21).

(C) MAINTENANCE. EYE WASH FOUNTAINS SHOULD BE INSPECTED AT INTER-
VALS OF NOT LESS THAN 3 MONTHS (6). RESPIRATORS FOR ROUTINE USE
SHOULD BE INSPECTED PERIODICALLY BY THE LABORATORY SUPERVISOR
(169). OTHER SAFETY EQUIPMENT SHOULD BE INSPECTED REGULARLY.
(E.G., EVERY 3-6 MONTHYS) (6, 24, 171). PROCEDURES TO PREVENT RESTART-
ING OF OUT-OF-SERVICE EQUIPMENT SHOULD BE ESTABLISHED (25).

(D) PASSAGEWAYS. STAIRWAYS AND HALLWAYS SHOULD NOT BE USED AS STOR-
AGE AREAS (24). ACCESS TO EXITS, EMERGENCY EQUIPMENT, AND UTILITY
CONTROLS SHOULD NEVER BE BLOCKED (24).

5. MEDICAL PROGRAM

(A) COMPLIANCE WITH REGULATIONS. REGULAR MEDICAL SURVEILLANCE
SHOULD BE ESTABLISHED TO THE EXTENT REQUIRED BY REGULATIONS
(12).

(B) ROUTINE SURVEILLANCE. ANYONE WHOSE WORK INVOLVES REGULAR
AND FREQUENT HANDLING OF TOXICOLOGICALLY SIGNIFICANT QUANTI-
TIES OF A CHEMICAL SHOULD CONSULT A QUALIFIED PHYSICIAN TO DE-
TERMINE ON AN INDIVIDUAL BASIS WHETHER A REGULAR SCHEDULE OF
MEDICAL SURVEILLANCE IS DESIRABLE (11, 50).

(C) FIRST AID. PERSONNEL TRAINED IN FIRST AID SHOULD BE AVAILABLE
DURING WORKING HOURS AND AN EMERGENCY ROOM WITH MEDICAL
PERSONNEL SHOULD BE NEARBY (173). SEE PP. 176-178 FOR DESCRIPTION OF
SOME EMERGENCY FIRST AID PROCEDURES.

6. PROTECTIVE APPAREL AND EQUIPMENT THESE SHOULD INCLUDE FOR EACH
LABORATORY:

(A) PROTECTIVE APPAREL COMPATIBLE WITH THE REQUIRED DEGREE OF
PROTECTION FOR SUBSTANCES BEING HANDLED (158-161);
(B) AN EASILY ACCESSIBLE BENCH-TYPE SAFETY SHOWER (162, 169);
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D. COMPONENTS OF THE CHEMICAL HYGIENE PLAN - conTINUED

(C) AN EYEWASH FOUNTAIN (162)

(D) A FIRE EXTINGUISHER (162-164);

(E) RESPIRATORY PROTECTION (164-9), FIRE ALARM AND TELEPHONE FOR
EMERGENCY USE (162) SHOULD BE AVAILABLE NEARBY; AND

(F) OTHER ITEMS DESIGNATED BY THE LABORATORY SUPERVISOR (156, 160).

7. RECORDS

(A) ACCIDENT RECORDS SHOULD BE WRITTEN AND RETAINED (174).

(B) CHEMICAL HYGIENE PLAN RECORDS SHOULD DOCUMENT THAT THE
FACILITIES AND PRECAUTIONS WERE COMPATIBLE WITH CURRENT
KNOWLEDGE AND REGULATIONS (7).

(C) INVENTORY AND USAGE RECORDS FOR HIGH-RISK SUBSTANCES SHOULD
BE KEPT AS SPECIFIED IN SECTIONS E3E BELOW.

(D) MEDICAL RECORDS SHOULD BE RETAINED BY THE INSTITUTION IN AC-
CORDANCE WITH THE REQUIREMENTS OF STATE AND FEDERAL REGULA-
TIONS (12).

8. SIGNS AND LABELS PROMINENT SIGNS AND LABELS OF THE FOLLOWING TYPES

SHOULD BE POSTED:

(A) EMERGENCY TELEPHONE NUMBERS OF EMERGENCY PERSONNEL/FACILI-
TIES, SUPERVISORS, AND LABORATORY WORKERS (28);

(B) IDENTITY LABELS, SHOWING CONTENTS OF CONTAINERS (INCLUDING
WASTE RECEPTACLES) AND ASSOCIATED HAZARDS (27, 48);

(C) LOCATION SIGNS FOR SAFETY SHOWERS, EYEWASH STATIONS, OTHER
SAFETY AND FIRST AID EQUIPMENT, EXITS (27) AND AREAS WHERE FOOD
AND BEVERAGE CONSUMPTION AND STORAGE ARE PERMITTED (24); AND

(D) WARNINGS AT AREAS OR EQUIPMENT WHERE SPECIAL OR UNUSUAL HAZ-
ARDS EXIST (27).

9. SPILLS AND ACCIDENTS

(A) A WRITTEN EMERGENCY PLAN SHOULD BE ESTABLISHED AND COMMUNI-
CATED TO ALL PERSONNEL; IT SHOULD INCLUDE PROCEDURES FOR VEN-
TILATION FAILURE (200), EVACUATION, MEDICAL CARE, REPORTING, AND
DRILLS (172).

10
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D. COMPONENTS OF THE CHEMICAL HYGIENE PLAN - conTINUED

(B) THERE SHOULD BE AN ALARM SYSTEM TO ALERT PEOPLE IN ALL PARTS OF
THE FACILITY INCLUDING ISOLATION AREAS SUCH AS COLD ROOMS (172).

(C) A SPILL CONTROL POLICY SHOULD BE DEVELOPED AND SHOULD INCLUDE
CONSIDERATION OF PREVENTION, CONTAINMENT, CLEANUP, AND RE-
PORTING (175).

(D) ALL ACCIDENTS OR NEAR ACCIDENTS SHOULD BE CAREFULLY ANALYZED
WITH THE RESULTS DISTRIBUTED TO ALL WHO MIGHT BENEFIT (8, 28).

10. INFORMATION AND TRAINING PROGRAM

(A) AIM: TO ASSURE THAT ALL INDIVIDUALS AT RISK ARE ADEQUATELY IN-
FORMED ABOUT THE WORK IN THE LABORATORY, ITS RISKS, AND WHAT
TO DO IF AN ACCIDENT OCCURS (5, 15).

(B) EMERGENCY AND PERSONAL PROTECTION TRAINING: EVERY LABORATORY
WORKER SHOULD KNOW THE LOCATION AND PROPER USE OF AVAILABLE
PROTECTIVE APPAREL AND EQUIPMENT (154, 169). SOME OF THE FULL-
TIME PERSONNEL OF THE LABORATORY SHOULD BE TRAINED IN THE
PROPER USE OF EMERGENCY EQUIPMENT AND PROCEDURES (6). SUCH
TRAINING AS WELL AS FIRST AID INSTRUCTION SHOULD BE AVAILABLE TO
(154) AND ENCOURAGED FOR (176) EVERYONE WHO MIGHT NEED IT.

(C) RECEIVING AND STOCKROOM/STOREROOM PERSONNEL SHOULD KNOW
ABOUT HAZARDS, HANDLING EQUIPMENT, PROTECTIVE APPAREL, AND
RELEVANT REGULATIONS (217).

(D) FREQUENCY OF TRAINING: THE TRAINING AND EDUCATION PROGRAM
SHOULD BE A REGULAR, CONTINUING ACTIVITY - NOT SIMPLY AN ANNUAL
PRESENTATION (15).

(E) LITERATURE/CONSULTATION: LITERATURE AND CONSULTING ADVICE
CONCERNING CHEMICAL HYGIENE SHOULD BE READILY AVAILABLE TO
LABORATORY PERSONNEL, WHO SHOULD BE ENCOURAGED TO USE THESE
INFORMATION RESOURCES (14).
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D. COMPONENTS OF THE CHEMICAL HYGIENE PLAN - conTINUED
11. WASTE DISPOSAL PROGRAM.

(A) AIM: TO ASSURE THAT MINIMAL HARM TO PEOPLE, OTHER ORGANISMS,
AND THE ENVIRONMENT WILL RESULT FROM THE DISPOSAL OF WASTE
LABORATORY CHEMICALS (5).

(B) CONTENT (14, 232, 233, 240): THE WASTE DISPOSAL PROGRAM SHOULD
SPECIFY HOW WASTE IS TO BE COLLECTED, SEGREGATED, STORED, AND
TRANSPORTED AND INCLUDE CONSIDERATION OF WHAT MATERIALS CAN
BE INCINERATED. TRANSPORT FROM THE INSTITUTION MUST BE IN
ACCORDANCE WITH DOT REGULATIONS (244).

(C) DISCARDING CHEMICAL STOCKS: UNLABELED CONTAINERS OF CHEMI-
CALS AND SOLUTIONS SHOULD UNDERGO PROMPT DISPOSAL; IF
PARTIALLY USED, THEY SHOULD NOT BE OPENED (24, 27). BEFORE A
WORKER’S EMPLOYMENT IN THE LABORATORY ENDS, CHEMICALS FOR
WHICH THAT PERSON WAS RESPONSIBLE SHOULD BE DISCARDED OR RE-
TURNED TO STORAGE (226).

(D) FREQUENCY OF DISPOSAL: WASTE SHOULD BE REMOVED FROM LABORA-
TORIES TO A CENTRAL WASTE STORAGE AREA AT LEAST ONCE PER WEEK
AND FROM THE CENTRAL WASTE STORAGE AREA AT REGULAR INTERVALS
(14).

(E) METHOD OF DISPOSAL: INCINERATION IN AN ENVIRONMENTALLY
ACCEPTABLE MANNER IS THE MOST PRACTICAL DISPOSAL METHOD FOR
COMBUSTIBLE LABORATORY WASTE (14, 238, 241). INDISCRIMINATE
DISPOSAL BY POURING WASTE CHEMICALS DOWN THE DRAIN (14, 231, 242)
OR ADDING THEM TO MIXED REFUSE FOR LANDFILL BURIAL IS UNACCEPT-
ABLE (14). HOODS SHOULD NOT BE USED AS A MEANS OF DISPOSAL FOR
VOLATILE CHEMICALS (40, 200). DISPOSAL BY RECYCLING (233, 243) OR
CHEMICAL DECONTAMINATION (40, 230) SHOULD BE USED WHEN
POSSIBLE.
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E. BASIC RULES AND PROCEDURES FOR WORKING WITH CHEMICALS

THE CHEMICAL HYGIENE PLAN SHOULD REQUIRE THAT LABORATORY WORKERS
KNOW AND FOLLOW ITS RULES AND PROCEDURES. IN ADDITION TO THE PROCE-
DURES OF THE SUB PROGRAMS MENTIONED ABOVE, THESE SHOULD INCLUDE THE
RULES LISTED BELOW.

1. GENERAL RULES THE FOLLOWING SHOULD BE USED FOR ESSENTIALLY ALL
LABORATORY WORK WITH CHEMICALS:

(A) ACCIDENTS AND SPILLS - EYE CONTACT: PROMPTLY FLUSH EYES WITH
WATER FOR A PROLONGED PERIOD (15 MINUTES) AND SEEK MEDICAL
ATTENTION (33, 172). INGESTION: ENCOURAGE THE VICTIM TO DRINK
LARGE AMOUNTS OF WATER (178). SKIN CONTACT: PROMPTLY FLUSH THE
AFFECTED AREA WITH WATER (33, 172, 178) AND REMOVE ANY CONTAMI-
NATED CLOTHING (172, 178). IF SYMPTOMS PERSIST AFTER WASHING, SEEK
MEDICAL ATTENTION (33). CLEAN-UP. PROMPTLY CLEAN UP SPILLS, USING
APPROPRIATE PROTECTIVE APPAREL AND EQUIPMENT AND PROPER DIS-
POSAL (24, 33). SEE PP. 233-237 FOR SPECIFIC CLEAN-UP RECOMMENDA-
TIONS.

(B) AVOIDANCE OF “ROUTINE” EXPOSURE: DEVELOP AND ENCOURAGE SAFE
HABITS (23); AVOID UNNECESSARY EXPOSURE TO CHEMICALS BY ANY
ROUTE (23); DO NOT SMELL OR TASTE CHEMICALS (32). VENT APPARATUS
WHICH MAY DISCHARGE TOXIC CHEMICALS (VACUUM PUMPS, DISTILLA-
TION COLUMNS, ETC.) INTO LOCAL EXHAUST DEVICES (199). INSPECT
GLOVES (157) AND TEST GLOVE BOXES (208) BEFORE USE. DO NOT ALLOW
RELEASE OF TOXIC SUBSTANCES IN COLD ROOMS AND WARM ROOMS,
SINCE THESE HAVE CONTAINED RECIRCULATED ATMOSPHERES (209).

(C) CHOICE OF CHEMICALS: USE ONLY THOSE CHEMICALS FOR WHICH THE
QUALITY OF THE AVAILABLE VENTILATION SYSTEM IS APPROPRIATE (13).

(D) EATING, SMOKING, ETC.: AVOID EATING, DRINKING, SMOKING, GUM
CHEWING, OR APPLICATION OF COSMETICS IN AREAS WHERE LABORA-
TORY CHEMICALS ARE PRESENT (22, 24, 32, 40); WASH HANDS BEFORE CON-
DUCTING THESE ACTIVITIES (23, 24). AVOID STORAGE, HANDLING, OR
CONSUMPTION OF FOOD OR BEVERAGES IN STORAGE AREAS, REFRIGERA-
TORS, GLASSWARE OR UTENSILS WHICH ARE ALSO USED FOR LABORATORY
OPERATIONS (23, 24, 2206).
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E. BASIC RULES AND PROCEDURES - continuED

(E) EQUIPMENT AND GLASSWARE: HANDLE AND STORE LABORATORY GLASS-
WARE WITH CARE TO AVOID DAMAGE; DO NOT USE DAMAGED GLASSWARE
(25). USE EXTRA CARE WITH DEWAR FLASKS AND OTHER EVACUATED GLASS
APPARATUS; SHIELD OR WRAP THEM TO CONTAIN CHEMICALS AND FRAG-
MENTS SHOULD IMPLOSION OCCUR (25). USE EQUIPMENT ONLY FOR ITS
DESIGNED PURPOSE (23, 26).

(F) EXITING: WASH AREAS OF EXPOSED SKIN WELL BEFORE LEAVING THE
LABORATORY (23).

(G) HORSEPLAY: AVOID PRACTICAL JOKES OR OTHER BEHAVIOR WHICH
MIGHT CONFUSE, STARTLE OR DISTRACT ANOTHER WORKER (23).

(H) MOUTH SUCTION: DO NOT USE MOUTH SUCTION FOR PIPETING OR
STARTING A SIPHON (23, 32).

(I) PERSONAL APPAREL: CONFINE LONG HAIR AND LOOSE CLOTHING (23, 158).
WEAR SHOES AT ALL TIMES IN THE LABORATORY BUT DO NOT WEAR
SANDALS, PERFORATED SHOES, OR SNEAKERS (158).

(J) PERSONAL HOUSEKEEPING: KEEP THE WORK AREA CLEAN AND UNCLUT
TERED, WITH CHEMICALS AND EQUIPMENT BEING PROPERLY LABELED
AND STORED; CLEAN UP THE WORK AREA ON COMPLETION OF AN
OPERA TION OR AT THE END OF EACH DAY (24).

(K) PERSONAL PROTECTION: ASSURE THAT APPROPRIATE EYE PROTECTION
(154-156) IS WORN BY ALL PERSONS, INCLUDING VISITORS, WHERE
CHEMICALS ARE STORED OR HANDLED (22, 23, 33, 154). WEAR APPROPRI
ATE GLOVES WHEN THE POTENTIAL FOR CONTACT WITH TOXIC MATE
RIALS EXISTS (157); INSPECT THE GLOVES BEFORE EACH USE, WASH
THEM BEFORE REMOVAL, AND REPLACE THEM PERIODICALLY (157). (A
TABLE OF RESISTANCE TO CHEMICALS OF COMMON GLOVE MATERIALS
IS GIVEN P. 159). USE APPROPRIATE (164-168) RESPIRATORY EQUIPMENT
WHEN AIR CONTAMINANT CONCENTRATIONS ARE NOT SUFFICIENTLY
RESTRICTED BY ENGINEERING CONTROLS (164-5), INSPECTING THE
RESPIRATOR BEFORE USE (169). USE ANY OTHER PROTECTIVE AND
EMERGENCY APPAREL AND EQUIPMENT AS APPROPRIATE (22, 157-162).
AVOID USE OF CONTACT LENSES IN THE LABORATORY UNLESS
NECESSARY; I[F THEY ARE USED, INFORM SUPERVISOR SO SPECIAL PRE
CAUTIONS CAN BE TAKEN (155). REMOVE LABORATORY COATS IMMEDI
ATELY ON SIGNIFICANT CONTAMINATION (161).
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E. BASIC RULES AND PROCEDURES - continuep

(L) PLANNING: SEEK INFORMATION AND ADVICE ABOUT HAZARDS (7), PLAN
APPROPRIATE PROTECTIVE PROCEDURES, AND PLAN POSITIONING OF
EQUIPMENT BEFORE BEGINNING ANY NEW OPERATION (22, 23).

(M) UNATTENDED OPERATIONS: LEAVE LIGHTS ON, PLACE AN APPROPRIATE
SIGN ON THE DOOR, AND PROVIDE FOR CONTAINMENT OF TOXIC SUB-
STANCES IN THE EVENT OF FAILURE OF A UTILITY SERVICE (SUCH AS
COOLING WATER) TO AN UNATTENDED OPERATION (27, 128).

(N) USE OF HOOD: USE THE HOOD FOR OPERATIONS WHICH MIGHT RESULT
IN RELEASE OF TOXIC CHEMICAL VAPORS OR DUST (198-9). AS A RULE OF
THUMB, USE A HOOD OR OTHER LOCAL VENTILATION DEVICE WHEN
WORKING WITH ANY APPRECIABLY VOLATILE SUBSTANCE WITH A TLV OF
LESS THAN 50 PPM (13). CONFIRM ADEQUATE HOOD PERFORMANCE BE-
FORE USE; KEEP HOOD CLOSED AT ALL TIMES EXCEPT WHEN ADJUST-
MENTS WITHIN THE HOOD ARE BEING MADE (200); KEEP MATERIALS
STORED IN HOODS TO A MINIMUM AND DO NOT ALLOW THEM TO BLOCK
VENTS OR AIR FLOW (200). LEAVE THE HOOD “ON” WHEN IT IS NOT IN
ACTIVE USE IF TOXIC SUBSTANCES ARE STORED IN IT OR IF IT IS UNCER-
TAIN WHETHER ADEQUATE GENERAL LABORATORY VENTILATION WILL BE
MAINTAINED WHEN IT IS “OFF” (200).

(O) VIGILANCE: BE ALERT TO UNSAFE CONDITIONS AND SEE THAT THEY ARE
CORRECTED WHEN DETECTED (22).

(P) WASTE DISPOSAL: ASSURE THAT THE PLAN FOR EACH LABORATORY OPERA-
TION INCLUDES PLANS AND TRAINING FOR WASTE DISPOSAL (230). DE-
POSIT CHEMICAL WASTE IN APPROPRIATELY LABELED RECEPTACLES AND
FOLLOW ALL OTHER WASTE DISPOSAL PROCEDURES OF THE CHEMICAL
HYGIENE PLAN (22, 24). DO NOT DISCHARGE TO THE SEWER CONCEN-
TRATED ACIDS OR BASES (231); HIGHLY TOXIC, MALODOROUS, OR LACHRY-
MATORY SUBSTANCES (231); OR ANY SUBSTANCES WHICH MIGHT INTER-
FERE WITH THE BIOLOGICAL ACTIVITY OF WASTE WATER TREATMENT
PLANTS, CREATE FIRE OR EXPLOSION HAZARDS, CAUSE STRUCTURAL DAM-
AGE OR OBSTRUCT FLOW (242).

(Q) WORKING ALONE: AVOID WORKING ALONE IN A BUILDING; DO NOT
WORK ALONE IN A LABORATORY IF THE PROCEDURES BEING CONDUCTED
ARE HAZARDOUS (28).
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E. BASIC RULES AND PROCEDURES - continuep

2. WORKING WITH ALLERGENS AND EMBRYOTOXINS

(A) ALLERGENS (EXAMPLES: DIAZOMETHANE, ISOCYANATES, BICHROMATES):
WEAR SUITABLE GLOVES TO PREVENT HAND CONTACT WITH ALLERGENS
OR SUBSTANCES OF UNKNOWN ALLERGENIC ACTIVITY (35).

(B) EMBRYOTOXINS (34-5) (EXAMPLES: ORGANOMERCURIALS, LEAD COM-
POUNDS, FORMAMIDE): IF YOU ARE A WOMAN OF CHILDBEARING AGE,
HANDLE THESE SUBSTANCES ONLY IN A HOOD WHOSE SATISFACTORY
PERFORMANCE HAS BEEN CONFIRMED, USING APPROPRIATE PROTECTIVE
APPAREL (ESPECIALLY GLOVES) TO PREVENT SKIN CONTACT. REVIEW EACH
USE OF THESE MATERIALS WITH THE RESEARCH SUPERVISOR AND REVIEW
CONTINUING USES ANNUALLY OR WHENEVER A PROCEDURAL CHANGE IS
MADE. STORE THESE SUBSTANCES, PROPERLY LABELED, IN AN ADEQUATELY
VENTILATED AREA IN AN UNBREAKABLE SECONDARY CONTAINER. NOTIFY
SUPERVISORS OF ALL INCIDENTS OF EXPOSURE OR SPILLS; CONSULT A
QUALIFIED PHYSICIAN WHEN APPROPRIATE.

3. WORK WITH CHEMICALS OF MODERATE CHRONIC OR HIGH ACUTE TOXICITY
EXAMPLES: DIISOPROPYLFLUOROPHOSPHATE (41), HYDROFLUORIC ACID (43),
HYDROGEN CYANIDE (45). SUPPLEMENTAL RULES TO BE FOLLOWED IN ADDI-
TION TO THOSE MENTIONED ABOVE (PROCEDURE B OF “PRUDENT PRAC-
TICES”, PP. 39-41):

(A) AIM: TO MINIMIZE EXPOSURE TO THESE TOXIC SUBSTANCES BY ANY
ROUTE USING ALL REASONABLE PRECAUTIONS (39).

(B) APPLICABILITY: THESE PRECAUTIONS ARE APPROPRIATE FOR SUBSTANCES
WITH MODERATE CHRONIC OR HIGH ACUTE TOXICITY USED IN SIGNIFI-
CANT QUANTITIES (39).

(C) LOCATION: USE AND STORE THESE SUBSTANCES ONLY IN AREAS OF RE-
STRICTED ACCESS WITH SPECIAL WARNING SIGNS (40, 229). ALWAYS USE A
HOOD (PREVIOUSLY EVALUATED TO CONFIRM ADEQUATE PERFORMANCE
WITH A FACE VELOCITY OF AT LEAST 60 LINEAR FEET PER MINUTE) (40) OR
OTHER CONTAINMENT DEVICE FOR PROCEDURES WHICH MAY RESULT IN
THE GENERATION OF AEROSOLS OR VAPORS CONTAINING THE SUBSTANCE
(39); TRAP RELEASED VAPORS TO REVENT THEIR DISCHARGE WITH THE
HOOD EXHAUST (40).
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E. BASIC RULES AND PROCEDURES - continuED

(D) PERSONAL PROTECTION: ALWAYS AVOID SKIN CONTACT BY USE OF
GLOVES AND LONG SLEEVES (AND OTHER PROTECTIVE APPAREL AS APPRO-
PRIATE) (39). ALWAYS WASH HANDS AND ARMS IMMEDIATELY AFTER WORK-
ING WITH THESE MATERIALS (40).

(E) RECORDS: MAINTAIN RECORDS OF THE AMOUNTS OF THESE MATERIALS
ON HAND, AMOUNTS USED, AND THE NAMES OF THE WORKERS INVOLVED
(40, 229).

(F) PREVENTION OF SPILLS AND ACCIDENTS: BE PREPARED FOR ACCIDENTS
AND SPILLS (41). ASSURE THAT AT LEAST 2 PEOPLE ARE PRESENT AT ALL
TIMES IF A COMPOUND IN USE IS HIGHLY TOXIC OR OF UNKNOWN TOXIC-
ITY (39). STORE BREAKABLE CONTAINERS OF THESE SUBSTANCES IN CHEMI-
CALLY RESISTANT TRAYS; ALSO WORK AND MOUNT APPARATUS ABOVE
SUCH TRAYS OR COVER WORK AND STORAGE SURFACES WITH REMOV-
ABLE, ABSORBENT, PLASTIC BACKED PAPER(40). IF A MAJOR SPILL OCCURS
OUTSIDE THE HOOD, EVACUATE THE AREA; ASSURE THAT CLEANUP PER-
SONNEL WEAR SUITABLE PROTECTIVE APPAREL AND EQUIPMENT (41).

(G) WASTE: THOROUGHLY DECONTAMINATE OR INCINERATE CONTAMI
NATED CLOTHING OR SHOES (41). IF POSSIBLE, CHEMICALLY DECON
TAMINATE BY CHEMICAL CONVERSION (40). STORE CONTAMINATED
WASTE IN CLOSED, SUITABLY LABELED, IMPERVIOUS CONTAINERS (FOR
LIQUIDS, IN GLASS OR PLASTIC BOTTLES HALF-FILLED WITH
VERMICULITE) (40).

4. WORK WITH CHEMICALS OF HIGH CHRONIC TOXICITY (EXAMPLES:
DIMETHYLMERCURY AND NICKEL CARBONYL (48), BENZO-A-PYRENE (51), N-
NITROSODIETHYLAMINE (54), OTHER HUMAN CARCINOGENS OR SUBSTANCES
WITH HIGH CARCINOGENIC POTENCY IN ANIMALS (38).) FURTHER SUPPLE-
MENTAL RULES TO BE FOLLOWED, IN ADDITION TO ALL THESE MENTIONED
ABOVE, FOR WORK WITH SUBSTANCES OF KNOWN HIGH CHRONIC TOXICITY
(IN QUANTITIES ABOVE A FEW MILLIGRAMS TO A FEW GRAMS, DEPENDING
ON THE SUBSTANCE) (47). (PROCEDURE A OF “PRUDENT PRACTICES” PP. 47-50).

(A) ACCESS: CONDUCT ALL TRANSFERS AND WORK WITH THESE SUBSTANCES
IN A “CONTROLLED AREA”: A RESTRICTED ACCESS HOOD, GLOVE BOX, OR
PORTION OF A LAB, DESIGNATED FOR USE OF HIGHLY TOXIC SUBSTANCES,
FOR WHICH ALL PEOPLE WITH ACCESS ARE AWARE OF THE SUBSTANCES
BEING USED AND NECESSARY PRECAUTIONS (48).

(B) APPROVALS: PREPARE A PLAN FOR USE AND DISPOSAL OF THESE MATERIALS
AND OBTAIN THE APPROVAL OF THE LABORATORY SUPERVISOR (48).
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E. BASIC RULES AND PROCEDURES - continuED

(C) NON-CONTAMINATION/DECONTAMINATION: PROTECT VACUUM PUMPS
AGAINST CONTAMINATION BY SCRUBBERS OR HEPA FILTERS AND VENT
THEM INTO THE HOOD (49). DECONTAMINATE VACUUM PUMPS OR OTHER
CONTAMINATED EQUIPMENT, INCLUDING GLASSWARE, IN THE HOOD
BEFORE REMOVING THEM FROM THE CONTROLLED AREA (49, 50). DECON-
TAMINATE THE CONTROLLED AREA BEFORE NORMAL WORK IS RESUMED
THERE (50).

(D) EXITING: ON LEAVING A CONTROLLED AREA, REMOVE ANY PROTECTIVE
APPAREL (PLACING IT IN AN APPROPRIATE, LABELED CONTAINER) AND
THOROUGHLY WASH HANDS, FOREARMS, FACE, AND NECK (49).

(E) HOUSEKEEPING: USE A WET MOP OR A VACUUM CLEANER EQUIPPED WITH
A HEPA FILTER INSTEAD OF DRY SWEEPING IF THE TOXIC SUBSTANCE WAS
A DRY POWDER (50).

(F) MEDICAL SURVEILLANCE: IF USING TOXICOLOGICALLY SIGNIFICANT
QUANTITIES OF SUCH A SUBSTANCE ON A REGULAR BASIS (E.G., 3 TIMES
PER WEEK), CONSULT A QUALIFIED PHYSICIAN CONCERNING DESIRABILITY
OF REGULAR MEDICAL SURVEILLANCE (50).

(G) RECORDS: KEEP ACCURATE RECORDS OF THE AMOUNTS OF THESE SUB-
STANCES STORED (229) AND USED, THE DATES OF USE, AND NAMES OF
USERS (48).

(H) SIGNS AND LABELS: ASSURE THAT THE CONTROLLED AREA IS CONSPICU-
OUSLY MARKED WITH WARNING AND RESTRICTED ACCESS SIGNS (49) AND
THAT ALL CONTAINERS OF THESE SUBSTANCES ARE APPROPRIATELY LA-
BELED WITH IDENTITY AND WARNING LABELS (48).

(I) SPILLS: ASSURE THAT CONTINGENCY PLANS, EQUIPMENT, AND MATERIALS
TO MINIMIZE EXPOSURES OF PEOPLE AND PROPERTY IN CASE OF ACCI-
DENT ARE AVAILABLE (233-4).

(J) STORAGE: STORE CONTAINERS OF THESE CHEMICALS ONLY IN A VENTI-
LATED, LIMITED ACCESS (48, 227, 229) AREA IN APPROPRIATELY LABELED,
UNBREAKABLE, CHEMICALLY RESISTANT, SECONDARY CONTAINERS (48,
229).

(K) GLOVE BOXES: FOR A NEGATIVE PRESSURE GLOVE BOX, VENTILATION RATE
MUST BE AT LEAST 2 VOLUME CHANGES/HOUR AND PRESSURE AT LEAST 0.5
INCHES OF WATER (48). FOR A POSITIVE PRESSURE GLOVE BOX, THOR-
OUGHLY CHECK FOR LEAKS BEFORE EACH USE (49). IN EITHER CASE, TRAP
THE EXIT GASES OR FILTER THEM THROUGH A HEPA FILTER AND THEN
RELEASE THEM INTO THE HOOD (49).
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E. BASIC RULES AND PROCEDURES - continuED

(L) WASTE: USE CHEMICAL DECONTAMINATION WHENEVER POSSIBLE; EN-
SURE THAT CONTAINERS OF CONTAMINATED WASTE (INCLUDING
WASHINGS FROM CONTAMINATED FLASKS) ARE TRANSFERRED FROM THE
CONTROLLED AREA IN A SECONDARY CONTAINER UNDER THE SUPERVI-
SION OF AUTHORIZED PERSONNEL (49, 50, 233).

5. ANIMAL WORK WITH CHEMICALS OF HIGH CHRONIC TOXICITY

(A) ACCESS: FOR LARGE SCALE STUDIES, SPECIAL FACILITIES WITH RESTRICTED
ACCESS ARE PREFERABLE (56).

(B) ADMINISTRATION OF THE TOXIC SUBSTANCE: WHEN POSSIBLE, ADMINIS-
TER THE SUBSTANCE BY INJECTION OR GAVAGE INSTEAD OF IN THE DIET.
[F ADMINISTRATION IS IN THE DIET, USE A CAGING SYSTEM UNDER NEGA-
TIVE PRESSURE OR UNDER LAMINAR AIR FLOW DIRECTED TOWARD HEPA
FILTERS (56).

(C) AEROSOL SUPPRESSION: DEVISE PROCEDURES WHICH MINIMIZE FORMA-
TION AND DISPERSAL OF CONTAMINATED AEROSOLS, INCLUDING THOSE
FROM FOOD, URINE, AND FECES (E.G., USE HEPA FILTERED VACUUM EQUIP-
MENT FOR CLEANING, MOISTEN CONTAMINATED BEDDING BEFORE RE-
MOVAL FROM THE CAGE, MIX DIETS IN CLOSED CONTAINERS IN A HOOD)

(55, 56).

(D) PERSONAL PROTECTION: WHEN WORKING IN THE ANIMAL ROOM, WEAR
PLASTIC OR RUBBER GLOVES, FULLY BUTTONED LABORATORY COAT OR
JUMPSUIT AND, IF NEEDED BECAUSE OF INCOMPLETE SUPPRESSION OF
AEROSOLS, OTHER APPAREL AND EQUIPMENT (SHOE AND HEAD COVER-
INGS, RESPIRATOR) (56).

(E) WASTE DISPOSAL: DISPOSE OF CONTAMINATED ANIMAL TISSUES AND
EXCRETA BY INCINERATION IF THE AVAILABLE INCINERATOR CAN CON-
VERT THE CONTAMINANT TO NON-TOXIC PRODUCTS (238); OTHERWISE,
PACKAGE THE WASTE APPROPRIATELY FOR BURIAL IN AN EPA-APPROVED
SITE (239).
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F. SAFETY RECOMMENDATIONS

THE ABOVE RECOMMENDATIONS FROM “PRUDENT PRACTICES” DO NOT INCLUDE
THOSE WHICH ARE DIRECTED PRIMARILY TOWARD PREVENTION OF PHYSICAL
INJURY RATHER THAN TOXIC EXPOSURE. HOWEVER, FAILURE OF PRECAUTIONS
AGAINST INJURY WILL OFTEN HAVE THE SECONDARY EFFECT OF CAUSING TOXIC
EXPOSURES. THEREFORE, WE LIST BELOW PAGE REFERENCES FOR RECOMMENDA-
TIONS CONCERNING SOME OF THE MAJOR CATEGORIES OF SAFETY HAZARDS
WHICH ALSO HAVE IMPLICATIONS FOR CHEMICAL HYGIENE:

1. CORROSIVE AGENTS: (35-6)

2. ELECTRICALLY POWERED LABORATORY APPARATUS: (179-92)

3. FIRES, EXPLOSIONS: (26, 57-74, 162-64, 174-5, 219-20, 226-7)

4. LOW TEMPERATURE PROCEDURES: (26, 88)

5. PRESSURIZED AND VACUUM OPERATIONS (INCLUDING USE OF COM
PRESSED GASCYLINDERS): (27, 75-101)

G. MATERIAL SAFETY DATA SHEETS

MATERIAL SAFETY DATA SHEETS ARE PRESENTED IN “PRUDENT PRACTICES” FOR THE
CHEMICALS LISTED BELOW. (ASTERISKS DENOTE THAT COMPREHENSIVE MATERIAL
SAFETY DATA SHEETS ARE PROVIDED).

oACETYL PEROXIDE (105)
oACROLEIN (106)
oACRYLONITRILE

*CHLORINE (119)
CHLORINE TRIFLUORIDE (94)
oCHLOROFORM (121)

HYDROGEN SULFIDE (135)
MERCURY & COMPOUNDS (52)
oMETHANOL (137)

AMMONIA (ANHYDROUS)(91)
oANILINE (109)
oBENZENE (110)
oBENZOJ[A]JPYRENE (112)
oBIS(CHLOROMETHYL) ETHER
(113)
BORON TRICHLORIDE (91)
BORON TRIFLUORIDE (92)
BROMINE (114)
oTERT-BUTYL HYDRO-
PEROXID (148)
oCARBON DISULFIDE (116)
CARBON MONOXIDE (92)
oCARBON TETRA-
CHLORIDE (118)

CHLOROMETHANE (93)
oDIETHYL ETHER (122)
DIISOPROPYL- FLUORO
PHOSPHATE (41)
oDIMETHYLFORMAMIDE (123)
oDIMETHYL SULFATE (125)
oDIOXANE (126)
oETHYLENE DIBROMIDE (128)
oFLUORINE (95)
oFORMALDEHYDE (130)
oHYDRAZINE AND SALTS (132)
HYDROFLUORIC ACID (43)
HYDROGEN BROMIDE (98)
HYDROGEN CHLORIDE (98)
oHYDROGEN CYANIDE (133)
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oMORPHOLINE (138)
oNICKEL CARBONYL (99)
oNITROBENZENE (139)
NITROGEN DIOXIDE (100)
N-NITROSODIETHYLAMINE
(54)
oPERACETIC ACID (141)
oPHENOL (142)
oPHOSGENE (143)
oPYRIDINE (144)
oSODIUM AZIDE (145)
oSODIUM CYANIDE (147)
SULFUR DIOXIDE (101)
oTRICHLOROETHYLENE (149)
oVINYL CHLORIDE (150)



