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Standard Operating Procedure #
General Laboratory Safety

General:
This  proc edure ad dres ses  gene ral sa fety & h ealth  requ irem ents  for work in  the lab orato ry.

Procedures:

I. HAZARD IDENTIFICATION

A. All chemical containers must have a legible, firmly attached label showing the contents of the

container.

B. Labels on incoming containers of hazardous chemicals must not be removed or defaced.  Any

labels that are damaged must be immediately replaced with labels containing the same

identification, warning and source information.

C. Material s afety d ata shee ts (M SDS ) received  with incom ing sh ipm ents  of ha zardo us chem icals

must be maintained and made readily accessible to laboratory employees.

D. A hazard review of new materials not previously used in the laboratory must be completed under

direction of the LS/PI before actual handling of the material begins.

E. Chemical substances (or by-products) developed in the laboratory are assumed to be hazardous

in the absence of other information.

F. If a chem ical subs tance is p roduce d in the labo ratory for distr ibution outs ide of the U niversity

confine s, MSD S and lab eling provis ions per th e OSH A Haza rd Com mun ication Stan dard ap ply. 

An MS DS m ust be de veloped  by the lab direc tor to acc omp any the su bstanc e during tra nsport.

II. EXPOSURE MONITORING

A. Employee expo sures to OSH A-regulated substances s hall not exceed the permissible expos ure

limits specified in 29 CFR Part 1910, Subpart Z:

www.osha.gov

B. Employee exposures to any substance regulated by an OSHA standard shall be measured when

there is rea son to be lieve that exp osure lev els routine ly exceed  the action  or perm issible level. 

Lab employees are to notify the LS/PI if there is suspicion for significant exposure.  Use of

chemic als in a  prop erly-fu nctio ning f um ehood typ ically pr ecludes  this poss ibility.

C. The D epartm ent of En vironm ental Saf ety (405-3 980) sh all be cons ulted for as sistance  with

exposu re m onito ring.  T he LS /PI is respons ible fo r con tactin g DE S if ex posure m onito ring is

believ ed to  be ne cessary.

D. Res ults o f personal m onito ring s hall be  ma de av ailable  to the  affected  em ployee  and L S/PI w ithin

five (5) days of receipt of the results by DES.

E. The lab director mus t document that sam pling results are reviewed with the affected worker(s).
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III. MEDICAL PROGRAM

A. Medical surveillance, including medical consultation and follow-up, shall be provided under the

following circumstances:

1. Where exposure monitoring reveals exposure over the action level (or PEL if there is no

action level) for an OSHA regulated substance which has medical surveillance

requirements.

2. W heneve r a laborato ry emp loyee deve lops sign s or sym ptom s that m ay be ass ociated

with a hazardous chemical to which the employee may have been exposed to in the

labor atory.

3. Whenever a spill, leak, or explosion results in the likelihood of a hazardous exposure.

4. For any employees using respiratory protection.

B. All medical examinations sha ll be provided by a licensed physician or under direct supervision of a

licensed physician, at no cost to the employee, without loss of pay, and at a reasonable time and

place.  Medical monitoring programs should be coordinated with the Occupational Health Unit at

the University Health Center (301-314-8199).

C. First aid kits are to be supplied and maintained by the LS/PI.  Additional non-emergency medical

assistance, if required, is available at the University Health Center.  Emergency medical

assistance is available by calling 911.  Emergency phone numbers shall be posted in each lab

(UM Em ergency Respons e Guide).

D. W here  me dica l cons ultatio ns or  exam inations ar e pro vided , the e xam ining p hysic ian sh all be

provided with the following information:

1. The identity of the hazardous chemical(s) to which the employees may have been

exposed.

2. A description of the conditions under which the expos ure occurred including quantitative

exposure data if available.

3. A descrip tion o f the s igns  and s ymp tom s of e xposure  that th e em ployee  is exp erien cing , if

any.

If the in jured  labor atory e mp loyee is  trans porte d by am bulan ce an d is un able t o pro vide th is

informa tion a t the tim e of tr eatm ent, a  coworke r sho uld ac com pany the emp loyee to the  hosp ital.

E. Medical examinations or consultations provided to employees shall be maintained at the

University Health Center and available per the requirements of 1910.20 "Access to Employee

Exposure and Medical Records."   A written opinion from the examining physician shall be

provided to the laboratory supervisor or Chemical Hygiene Officer. It shall include:

1. Recomm endations for further medical follow up.

2. Results of the examination and associated tests.

3. Any medical condition that places the employee at increased risk due to exposure to a

hazardous substance found in the workplace.

4. A statement that the employee has been informed of the results of the examination or

consultation.

F. Accide nts

1. Injuries, wh ich occu r in the labora tory mu st be im med iately treated. 

2. Injuries requiring first aid may be treated using the first aid kit provided/maintained by the

LS/PI in each lab.

3. Emerge ncy transport (ambulance) sh all be contacted to respond to injuries requiring more

extens ive treatm ent. 

4. All injuries shall be investigated by the employee's immediate supervisor (or designate)

and reported to the UM C hemical Hygiene Officer.

5. Lab incidents (without injury) should also be reported and reviewed with the Chemical

Hygiene Officer.

IV. EMERGENCY EQUIPMENT

A. Each la boratory e mplo yee shall be  familiar w ith the location , application, a nd corre ct ways to

operate  the following  equipm ent.

1. Fire extinguishers 

2. Fire alarms 

3. Safety showers 

4. Eye wash stations 

5. First aid k its
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6. Chem ical respo nse sp ill kits

7. Emergency shut-off on equipment

8. Location of emergency telephone numbers and telephones.

Documentation of appropriate training shall be maintained by the LS/PI via the Lab Personnel

Safety Check List that is signed by the employee and the LS/PI at time of training.  The Checklist

is available through the DES web page.

B. Safety Showers and Eyewashes

1. Safety showers and eyewashes should be within the work area for immediate emergency

use if required.

2. Inspections:

a. Access to the eyewash should be checked at the beginning of each shift by a lab

employee.  A clear path must be maintained at all times.

b. Adequate eyewash flow should be observed by operating the device at least

weekly for a one minute period.  This flow test also serves to clear sediment or

rust that may accumulate in piping.

3. Safety showers and eyewashes will be inspected annually by the Department of Facilities

Mana gem ent.

C. Fire Extinguishers

1. It is the resp onsibility of the D epartm ent of Fa cilities Mana gem ent to ove rsee, se lect,

ma intain , and  prop erly loc ate th e fire e xting uisher(s ) in ea ch lab orato ry.

2. Fire extinguishers should be provided within 30 feet of travel from the fire hazard(s) and

loca ted a long n orm al paths of  trave l.

3. Acc ess  to fire  extinguishers  mu st be  ma intained an d the  locat ion sh ould b e con spicuously

marked.

4. The fire  extinguish er type and  size mu st be se lected for  the appr opriate ha zards.  If

combustible metals are present in a lab facility, the LS/PI must ensure that a class D

extinguishing agent is available.

5. Each laboratory is responsible to notify the Department of Facilities Management (301)

405-2222 if:

a. Facility modifications require movement of the extinguisher

b. A different type of fire extinguisher is necessary due to the fire hazards present

c. An extinguisher has been disch arged, or 

d. An extinguisher needs service or repa ir.

6. The fo llowing item s shou ld be inspe cted m onthly by labora tory perso nnel: 

a. Extingu isher(s) a re in desig nated loc ations. 

b. Clear unobstructed access is maintained.

c. The p in should  be in place  and attac hed with a n unbro ken w ire. 

d. The ind icator sho uld be on  full. 

e. There should be no indication of physical damage.

D. Fire Alarms

1. Fire p rotec tion design and  proc edures a re the  resp ons ibility of th e Un ivers ity Fire M arsh al.

2. The Department of Facilities Management, Life Safety Shop shall ensure that the

following items are periodically inspected:

a. Fire alarms should be conspicuously marked.

b. Fire alarms will be activated to insure proper operation.

E. First Aid K its

1. First aid kits should be available and maintained for treatment of minor injuries or for

short-term emergency treatment before getting medical assistance.

2. First  aid k its are  to be  inspe cted  mo nthly and re filled a s nec essary.

V EMERGENCY PROCED URES

Prevention is necessary to ensure that emergencies do not occur.  No emergency plan will do all things for

all emergency situations. Preventive measures include: employee training, facility inspection programs,

and engineering design of hazardous materials processes. Laboratory risks include accidents or injuries,

chemical releases, release of radioactive or infectious aerosols, fires, explosions or other emergency

situations.

A. An emergency response team has not been established at the University of Maryland.  The

University relies upon the local fire authority (Prince George’s County) for any emergency
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response action.  Laboratory occupants must call 911 for any situation that is determined to be an

emergency.  More information concerning emergency response is available from the Emergency

Res ponse G uide w hich  is to be  posted in e ach  labor atory.

B. Che mic al Sp ills

1. Laboratory personnel, upon experiencing a spill of hazardous material during normal

laboratory activities, which is beyond their capability to safely clean up, and which

presents an acute fire or health hazard shall contact 911 to report the spill as an

eme rgency. 

2. Examples of laboratory spills, which may be handled by lab personnel routinely include,

but are not limited to: broken thermometer, countertop spill of a hazardous chemical, and

breakage of glassware containing small quantities of hazardous chemicals. The

Department of Environmental is available for consultation and assistance.

3. Large spills may require special training and compliance with the OSHA Hazardous

W aste Operations and Em ergency Respons e Standard (HAZ W OPER ).

VI EMPLOYEE TRAINING

A. Training

1. All labo rator y em ployee s shall be tr ained  on the haz ards  of ch em icals  pres ent in  their

work  area .  The  LS/P I is res ponsible f or as surin g all lab  em ployee s are  appr opria tely

trained.

2. The  aim  of the  trainin g pro gram  is to as sure  that a ll individ uals  at risk  are a dequate ly

inform ed abo ut the wor k in the labo ratory, its risks , and wh at to do if an a ccident o ccurs. 

Training in the requirements of the OSHA Chemical Hygiene Standard is also required.

3. This training shall be provided at the time of an employee's initial assignment to a work

area wh ere haza rdous c hem icals are p resent. It sh all also be pr ovided p rior to

assignments involving new exposure situations. The training shall be arranged by the

LS/PI. Orientation training the first week of fall and spring semesters is recommended for

new gra duate as sistants a nd tech nicians. 

4. All employees mus t also be trained and oriented by the LS/PI concerning lab standard

operating procedures.

B. Referen ce M ateria ls

1. Reference materials on the hazards, safe handling, storage and disposal of hazardous

chem icals are loc ated at (specify locations).

2. Material safety data sheets (MSDS) shall be provided by the LS/PI (or designee) for a ll

hazardous chemicals used in the laboratory at (specify location and/or access

instructions).

3. The written Chemical Hygiene Plan and MSDS shall be available at all times that

pers onnel are  work ing in th e labo rator y.

VII WASTE D ISPOSAL PROCEDURES

A. Broken Glass

Equipment (broken beakers, pipets, etc. that are waste) should be promptly swept up and

disposed of in rigid cardboard containers.  When the container is full tape it shut.  Place the box

into the building’s dumpster. Chemically-contaminated glassware may require handling and

disposal as hazardous waste.  Consult the LS/PI or DES for additional guidance.

B. Brok en T herm om eters  (Me rcury)

Imm ediately clea n up b roke n glas s and  spilled  me rcury from  brok en therm om eters . Do n ot handle

mercury by hand.  Enclose thermometer pieces in a sealed jar with a small amount of water over

the mercury and follow chemical waste packaging instruction for disposal by DES.  For larger

spills that may require environmental monitoring and respiratory protection contact DES.

C. Che mic als

1. Each person w orking in the laboratory is responsible to ensure that all wastes are

dispose d of prop erly.  

2. W aste disp osal proc edures  mus t be in com pliance w ith Univers ity, State and F ederal

regulations.  All waste containers must be labeled with the contents and the date of

accumulation.  UM waste disposal procedures must be followed.

3. All lab em ployees re spons ible for pac kaging  and pro cessin g waste s mu st take th e W aste

Generator training offered by DES on its web page.

4. Hoods shall not be used for disposal (i.e., evaporation) of volatile chemicals.
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5. Drains shall not be used for disposal of chemicals unless it has specifically been

approved by DES.

6. Chemical waste is removed from laboratories by DES who is also responsible for

regulatory compliance once the waste is removed from the generation site.

7. Chem ical waste  genera tors are re spons ible for prep aring and  packa ging che mica l waste

according to the "UM Hazardous And Regulated Waste Procedures Manual" available on

the DES web page.

8. Con taine r integ rity is the  resp ons ibility of th e gen erato r.  Containers m ust be com patib le

with th e m ateria l inside  and m ust be leak proo f.  W aste  container s m ust be plac ed in

secondary containment.  Secondary containers (tubs) are available from DES.

9. Costs incurred as a result of packaging failure are the responsibility of the generating

departm ent. 

10. All wastes given to DES for disposal must be identified.  The cost for determining the

identity of "unknowns" lies with the department.  All departments are responsible for the

proper disposal of any wastes left by faculty or staff who have left UM.

11. Any perso n ship ping h azard ous  chem icals  from  the c ite of g ene ration  mu st have sp ecific

training for safe transportation of those hazardous materials.

12. Special waste disposal such as low level radiation, infectious material, lead, asbestos as

other reg ulated wa ste sho uld be disp osed o f per UM  proced ures an d acco rding to

applicable regulations.  Contact DES for assistance.

VIII VENTILATION

A. General

1. General laboratory ventilation shall provide airflow into the laboratory from non-laboratory

areas and out to the exterior of the building (lab under negative pressure in general) 

through  fume  hoods  or dedica ted exh austs. 

2. All laboratory doors should remain closed, except when being used for entrance and

egress.

3. Local exhaust ventilation should not be located near doors, windows, air diffusers, fans or

other sources of cross drafts.

4. All reactions that produce unpleasant and/or potentially hazardous fumes, vapors, or

gases m ust be run within local exhaust systems (e.g., fume  hoods).

5. Reactions or operations that produce corrosive vapors should be conducted in a hood

lined w ith co rros ion re sista nt m ateria l.

6. The sash of the hood is to be positioned to ensure adequate capture velocity.  An

inspection sticker from DES will indicate the maximum vertical sliding sash height or

maximum  number of horizontally-sliding doors to be opened when the hood is in use.

Fume hoods are not to be used unless an inspection sticker indicates it is acceptable for

use with hazardous materials.

7. Installation of local exhaust ventilation must be in accordance with air emission

regulation s.  Tec hnical as sistance  is available fro m D ES and  Facilities M anage men t.

8. No devices or ducts are to be installed into existing exhaust or HVAC systems without the

approv al of the U M Fac ilities Manag eme nt Depa rtmen t.

9. Do not install unsafe devices in hoods, such as extension cords or electric switches that

are not "e xplosion  proof" by de sign. 

10. Perchloric acid must only be used in specialized hoods that are equipped with plumbing

fixtures that wash the ductwork and internal hood surfaces to prevent deposition of

explosive perchlorates.  See DES for assistance.

B. Maintenance & Inspections

1. Daily Inspections by Lab Personnel

i. Visually inspect the hood area for excessive storage and other visible blockages.

ii. Observe the flow alarm (if so equipped) to ensure the device is performing

properly.  In the  absen ce of a flow  alarm , a piece o f tissue pa per m ay be tape d to

the bottom of the hood sash to visually confirm operation of the fume hood.

iii. Fume h ood alarm system s must not be disabled or m odified.  If deficiencies are

suspe cted, co ntact the F acilities Man agem ent W ork Co ntrol Cen ter (x522 22) to

report the malfunction.

2. Equ ipm ent installa tion/re pairs  are th e res ponsibility of  Fac ilities M anagem ent and pe riodic

inspections are the responsibility of DES.

C. Ventilation Failure
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1. Em ployee s should in itiate th e follo wing  proc edures w hen  hood  failure  occurs o r is

suspe cted: 

i. Close down or postpone the experiment if possible.

ii. Notify the LS /PI.

iii. Notify Facilities Management (x52222) to check and repair hood.

iv. Notify DES if consultation is needed.

VIII CHEMICAL HANDLING PROCEDURES

A. General

Know as m uch as possible about the chem ical you are handling. Read the label on the container,

material safety data sheets, l iterature in the library, and consult with your peers or DES staff.  Do

not use any chemical material if you are unaware of the hazards associated with all avenues of

exposure.

B. Flammable Liquids

1. Hazards

i. Vapor  can form  an ignitable m ixture in air. 

ii. Many flammable liquids are solvents and are potentially hazardous by inhalation.

iii. Skin co ntact sh ould be a voided, irritation  or skin a bsorption  are pos sible with

som e chem icals in this gro up. 

iv. Damage to the eyes range from irritation to severe damage.

2. Con trols

i. W ork in the  hood as  muc h as po ssible. 

ii. Conta ct DES  if mater ials will be trans ferred fro m dru ms into  sma ller containe rs to

assure that proper anti-static measures are implemented.

iii. All sp ills m ust be clea ned  up im me diate ly and th e spill a rea p rope rly

decontaminated.

iv. Emergency showers and eyewashes shall be used when skin or eye contact

occurs. G et firs t aid at tentio n im me diate ly.

C. Cor rosiv e Ch em icals

1. Hazards

i. Contact with the skin, eyes, respiratory, or digestive tract causes severe irritation,

tissue da mag e, or burn s.  Burns  may no t be read ily apparent a fter expo sure to

some ac ids (e.g., hydrofluoric).

2. Storage

a. Store con cen trated acid s and  base s in ap prop riate d rip trays or p lastic  carr ier if

used fre quently. 

b. Conc entrated  acids an d base s shou ld be trans ported in a  plastic car rier. 

c. Oxid izing acids  (nitric , sulfu ric, pe rchlo ric) m ust be sto red a way fr om  orga nic

chem icals, pape r, wood, o r other flam mab les. 

d. Drip -tray re sidue m ust be rem oved  daily.

3. Con trols

a. The following safety equipment will be utilized when handling corrosive

chemicals:

(specify eq uipm ent)

b. In case of splashing to skin: Flush affected area with large amounts of water for

at least 15 minutes. Remove contaminated clothing and discard during flushing

process. Seek medical attention.

c. Never add water to concentrated mineral acids or bases.

D. Rea ctive C hem icals

1. Hazards

a. Water sensitive - react violently in the presence of water

b. Pyrophoric materials - ignite in air at or below room temperature without

additional heat, friction, or shock.

2. Storage

a. Water sensitive - follow label directions

b. Pyrophorics - store in an atmosphe re of inert gas or under kerosene ; exclude air.

3. Con trols

a. The following safety equipment will be utilized when handling reactive chemicals:

(specify eq uipm ent)

b. Read the container label and follow special hazard instructions contained in the
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MSDS.

c. Use o nly in a fum e hood  unless s pecifically auth orized othe rwise by the  LS/PI.

4. Examples

a. Water sensitive:

- Sodium 

- Potassium

- Metal alk yls

- Lithium ribbons

b. Pyrop horic  Mate rials

- Phosphorus 

- Metal alk yls

- Silane

E. Compressed Gases

1. Hazards

a. Com pres sed  gase s contain  gas u nde r extr em e pre ssu re. Su dden rele ase  of this

energy can cause serious injury and physical damage.  Compressed gases may

also be flammable, toxic, or corrosive.

2. Storage

a. Compressed gases must be stored in the upright position with caps in place and

secure d with a stra p, chain, b ase sta nd, or rac k. 

b. Storage of quantities of flammable compressed gases requires segregation of

cylinders and specific storage methods  (29 CFR 191 0.101 (b)):

- separate oxygen from fuel gases

- proper use of regulators and gauges

- properly labeled cylinders

- cylinders must be properly secured during transport and stationary use

- cylinder delivery issues (like left free standing in a hallway) must be

established

- static testing of cylinders 

3. Con trols

a. Trans port only with c ap in place  on suitab le carrier. 

b. Use o nly approp riate fittings an d regulato rs. 

c. Each g as type ha s spec ial fittings. 

d. Do no t perm it gases o f one type to  contam inate ano ther type. 

e. Use check valves and/or regulators.

f. Alwa ys ope n valv es s lowly an d cau tious ly.

g. Do n ot let c ylinder  go co mp letely emp ty.

h. Return "empty" cylinders to storage, clearly marked.

4. Examples

- Hydrogen 

- Argon

- Acetylene

F. Carcinogens, Mutagens, and Teratogens

1. Exposures

Exposures ca n potentially induce carcinogene sis, mutagenesis, and ad verse reproductive

outcomes.

2. Storage

a. Store these chemicals in the hood.

b. Main tain th e m inim um  quan tity nec essary.

3. Con trols

a. W ork in  a des ignated an d labe led ar ea re quire d by C hem ical H ygiene  Stan dard . 

b. W ear prote ctive clothing . 

c. Work only with adequate engineering controls, such as hoods, glove boxes, etc.

4. Examples

- Benzene

- Vinyl chloride

- Lead

G. Tox ic Me tals

1. Hazards

a. Toxic by inhalation, ingestion, and possible skin absorption.
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2. Storage

a. The minimum quantity necessary should be kept on hand.

b. Store in specially designated area.

3. Con trols

a. W ork in the  hood as  muc h as po ssible. 

b. Spills  shou ld be c leane d up im me diate ly, with th e wo rk ar ea pr ope rly

decontaminated.

c. Designate a specific area (and label) for hazardous work or carcinogen work.

4. Examples

- Lead

- Mercury

- Cadmium

VIII WORK W ITH SUBSTANCES OF MODERATE TO HIGH CHRONIC TOXICITY OR HIGH ACUTE

TOXICITY (PARTICULARLY HAZARDOUS MATERIALS)

A. Use of designated areas

1. A designated area m ust be established for work with "select carcinogens", reproduc tive

toxin s, and sub stan ces , whic h hav e a hig h deg ree o f chronic  or ac ute to xicity.

2. This  labor atory f acility DOES / DOES NOT use Particularly Hazardous Materials.

3. The following procedures must be developed for all work with Particularly Hazardous

Materials.

a. The establishment of a "designated area". This may be an entire laboratory, an

area of a laboratory or a device in the laboratory, such as a hood. This area must

be clearly marked.  The designated area(s) in this laboratory facility is:

identify designated area(s) or specify “Not Applicable”

b. The  cont rol eq uipm ent re quire d for  use o f Par ticula rly Haz ardo us M ateria ls in this

facility are:

describe equipment to be used when working with Particularly Hazardous

Materials 

c. Proper storage procedures for Particularly Hazardous Materials are:

(describe)

d. The  pers ona l prote ction  requ ired fo r use  with P articu larly Ha zardo us M ateria ls

are:

(describe all necessary PPE when working with Particularly Hazardous Materials)

e. The procedures for decontamination and of areas used for Particularly Hazardous

Materials are:

(describe procedures)


