OFFI CE OF ENVI RONMENTAL HEALTH AND SAFETY

The O fice of Environnmental Health and Safety (EHS)
is a departnent of Business and Fi nance at The Ohio
State University. Created to serve all the

Uni versity's enpl oyees, the division nonitors and
hel ps solve health and safety problens that nmay
occur on or about the job. |If such problens are
found to exist, then professional staff nenbers in
EHS wi || make eval uati ons and recommendati ons to
correct any harnful or dangerous conditions.

EHS al so conducts sem nars and wor kshops concer ned
with enpl oyee health education and offers
consultation services. |In addition, the division
nmonitors federal, state, and | ocal regulations for
saf ety standards both on the job and in the work
envi ronnent.

CHEM CAL MANAGEMENT PROGRAM

Specific responsibilities of the program are as

foll ows:

1. Assuring that University hazardous waste policy
follows federal, state, and |l ocal regul ations.

2. Maintaining permts for the University's
generator sites.

3. Establishing guidelines for the safe handling of
chem cal s and chem cal waste.

4. The Chem cal Managenment Programis responsible
for overseeing the collection and subsequent
managenent of chem cal waste until its fina
treatment or disposal. Specific duties of the
program i ncl ude:

a. Determ nation of disposal or treatnment
met hodol ogy for chem cal waste
mat eri al s.

b. Preparation, subm ssion, and nai ntenance
of records, reports, and manifests as



requi red by governnment regul ati ons.

Schedul i ng pi ckups, transportation, and
packi ng of chem cal wastes.

Obt ai ning contracts for disposal and
transportation of chem cal wastes.

Operation of the Chem cal Recycling
Program

Managenent of training and informational
progranms pertaining to hazardous waste.



OVERVI EW OF THE CHEM CAL MANAGEMENT PROGRAM

Chem cal waste generated through the University is

di sposed of through a special |abeling, packing, and
handl i ng program Identification of those materials
whi ch are regul ated as hazardous waste, and

determ nation of the appropriate disposal nethodol ogy
is based on the potential hazards and the chem cal and
physi cal characteristics of the conpound. An overview
of the disposal steps of this programare illustrated
on the follow ng page in Figure 1.

The programis designed to achieve three main goals:

1. Protection of enployee health and safety,

2. Reduction of hazardous chem cal waste in
t he Laboratory, and

3. Conmpliance with federal, state, and | oca
regul ati ons.

The follow ng types of waste are not handl ed by the
program

1. Nonhazardous solid waste
gar bage, rubbish (normal trash di sposa
paper, cardboard, alum num gl ass

In addition to chem cal waste, the other type of waste
handl ed through the programis Bi ohazardous infectious
waste. The followi ng section will give information on
the Infectious Waste Program



| NFECTI OUS WASTE GENERATI ON AND TREATMENT

The OChio State University, as required by Ohio

Adm ni strative Code Section 3745-27, has registered
with the Ohio Environnental Protection Agency as a

| arge quantity generator of infectious waste. Faculty
and staff, who are generators of infectious waste,
must conply with these regul ations.

If you are a generator of infectious waste, the
foll ow ng

pages contain information dealing with these
regul ati ons. You, the generator, are responsible for
assuring conpliance with infectious regul ati ons

i ncl udi ng:

identification and segregati on,
proper packagi ng,

proper treatnent,

personnel training,

spill and contai nment plans, and
conti ngency pl ans.

OO WN PR

To assi st you, a decision tree has been devel oped.
Proceed to the decision tree and the referenced
section to determ ne which regul ations apply to you.
It is your responsibility to notify EHS of your
activities and to conply with OEPA regul ati ons.

NOTE: THE DECI SI ON TREE |I'S NOT I NCLUDED IN THI S
VERSI ON. PLEASE REFER TO A HARD COPY OF THE GUI DEBOCK
FOR THE DECI SI ON TREE.

Shoul d you choose to treat infectious waste, you nust
register with EHS at 292-1284 and your

| aboratory/facility will be audited quarterly by EHS
and a representative of OEPA. Assistance is available
fromEHS to hel p devel op and i npl ement procedures
consistent with the regul ati ons.



REFERENCE #2

PACKAGI NG AND DI SPOSAL OF
UNTREATED | NFECTI OQUS WASTE

As a generator

that does not treat infectious waste,

you are required by Ohio Adm nistrative Code Section

3745-27-30 to:

Mat eri al Requi r ed:

Packagi ng:
1.

2.

Di sposal
1.

2.

Red bags or Bi ohazard bags, Biohazard
shi ppi ng boxes, and Sharps contai ners.
All material in item#1 except Sharps
containers are avail able at no charge
from EHS. Sharps containers are
avail abl e through the Medical Stores.
Cal | 292-1284 for delivery of the bags
and boxes.

Separate infectious from noninfectious
waste at the point of generation.

Pl ace infectious waste other than
Sharps in securely closed Red bags or
pl astic bags | abeled with the

i nternati onal Bi ohazard synbol. Place
bags in a biohazard box and tape shut.
Label the biohazard box with your room
nunmber and bui | di ng.

Pl ace all sharp infectious waste and
all unused di scarded hypoderm c

needl es, syringes, and scal pel bl ades
in a Sharps container (i.e., any rigid
pl astic, seal abl e container | abel ed
sharps and di spl aying the

I nternati onal biohazard synbol). Bag,
box and | abel as in item #2.

Call EHS at 292-1284 for pick-up of
packaged i nfectious waste.

Generators of infectious waste may

di scharge untreated liquid or sem -
liquid infectious wastes consisting of
bl ood, bl ood products, body fl uids,
and excreta into the sanitary sewer



system (OAC 3745-27-30-C).
Spills:

1. Al'l generators nust record in a | og
all spills or accidents involving
I nfectious waste in quantities greater
t han one cubic foot.

2. Al'l generators nust devel op and
i mpl enment a spill containment and
cl ean up procedure. The procedure
nmust be readily avail able to persons
likely to handle infectious waste.

3. Ref erences #6 and #7 are provided to
meet these requirenents.
Modi fi cati ons of procedures should be
forwarded to EHS for review and
comrent s.

REFERENCE #3
TREATMENT BY | NCI NERATI ON

As a generator treating infectious waste onsite, you
must conply with OAC 3745-27-32. Contact EHS at
292-1284 for further assistance.



REFERENCE #4
TREATMENT BY STEAM STERI LI ZATI ON

As a generator treating infectious waste onsite, you
must conply with OAC 3745-27-32.

Oper ati onal

1.

\"A N

vii.

Requi renment s:

Aut ocl ave nust operate at a m ni mum
tenperature of 121°C or 250°F at a
m ni mum of 15 pounds per square inch
pressure.
Aut ocl aves shall operate at specified
tenperature and pressure for one-half
hour or | onger, dependi ng upon the
| oad si ze.
Aut ocl ave shall operate with a maxi num
regi stering thernoneter, except for
fast exhaust | oads.
The tenperature of the |oad nust be
recorded every two m nutes.
The follow ng nust be available at the
site:
A copy of the OSU Infectious Waste
Permt must be posted at the site,
The manufacturer's specifications and
mai nt enance records nust be avail abl e,
| nf ecti ous waste contai nment and cl ean-
up procedures,
Conti ngency plan in the event the
autocl ave is out of service,
Quality control procedures,
St andard operating procedures, and
Emer gency tel ephone nunbers and
responders.
Each package of waste in a | oad shal
have heat sensitive tape or equival ent
to indicate tenperature conditions.

St andard Operating Procedures:

1.

The SOP's shall address the foll ow ng
itenms: time, tenperature, pressure,
type of infectious waste, type of
contai ner, closure of container,



| oadi ng pattern, naxi mnum | oad
quantity, and liquid content.

Quality Controls:

1.

All autocl aves shall be:

a. calibrated quarterly,

b. tested with Bacillus

St ear ot her nophi | us each week the
autoclave is utilized for treatnent of
i nfecti ous waste, and

c. mmintain a |log containing: date,
time cycle started, tinme cycle

conpl eted, operator, type of waste,

t emperature of maxi mum regi stering

t hernomet er, and post-treat ment
readi ng of tenperature sensitive tape.

Mai ntain a permanent record of
t emperature graphs.

Spill Containment: (as cited in Reference #6)

Di sposal

1.

Treated infectious waste (except
sharps) can be placed in the general
refuse. All treated materials nust be
doubl e bagged with the outside bag
bei ng opaque. No visible red bags or
Bi ohazard bags are permtted.



REFERENCE #5
CHEM CAL TREATMENT

As a generator chemcally treating infectious waste,
you nmust conply with OAC 3745-27-32. The Ohio

Envi ronmental Protection Agency has only approved
chem cal treatnent of infectious waste categorized as
cultures. Therefore, the Director OEPA must approve
chem cal treatnent of any other category of infectious
waste or an alternate approved treatnment nethod used.

Approved Chem cal Treatnent Sol utions are:

1. Chl orine conpounds, specifically
hypochl orite and chl ori nated
| socyanurates, at a strength of 15%
(v/v) and

2. Chem cal s registered with the
U S E P.A as virucidal, bactericidal,
fungi cidal, parasiticidal, or
spori ci dal .

Procedures:

1. All culture nmust remain subnmerged in
chem cal sterilant for a m ninmum of 10
m nutes or as described by the
manuf act urer.

2. Al'l treatment solutions shall be m xed
I medi ately prior to use and di scarded
af ter use.
3. Excess chem cal shall be decanted
prior to disposal of treated cultures.
Di sposal
1. Treated liquid cultures can be put
into the sanitary sewer system
2. Treated cul tures consisting of solids
shoul d be doubl e-bagged and can be
pl aced into the general refuse.
Spill and Contai nment Procedures: (See Reference #6)

Quality Control:

1. Maintain logs with the follow ng
information: type of waste, vol une,
treat ment chem cal, concentration, and
contact tine.



REFERENCE #6
SPI LL CONTAI NMENT AND CLEAN- UP PROCEDURES

According to OAC 3745-27-32, all treatnent facilities
shall keep a spill containnent and clean-up kit within
the vicinity of any storage area, | oading/unloading
areas, decontam nation areas, and treatnent areas
where infectious wastes are nmanaged. The |ocation of
the kits shall provide for rapid and efficient cleanup
of spills anywhere within these areas.

Spill Kit Materials:

1. Absor bent,

2. One gal | on approved cheni cal
di si nfectant (bl each),

3. Red bags or bags | abeled with the
Bi ohazard synbol ,

4. | mper neabl e and di sposabl e overalls

(preferably tyvek total body
coveralls),

G oves (heavy neoprene or | atex),
Goggl es (can be reusable), and

. Ri gid plastic container for sharps.
** Spill Kits can be purchased from EOHS for a
nom nal fee. ***

~N O O1

Cl ean-up Procedures:

1. A copy of the clean-up procedures is
provided later in this section.
2. The generator can prepare nore

specific or detailed clean-up
procedures.

Spill Log:
1. A copy of the spill log is also
provi ded.
2. Spill logs nust be maintained for five
years.
3. Al'l spills greater than one cubic foot

must be reported to EHS i mredi ately
and to the Director of OEPA within 48
hours.



REFERENCE #7
CONTI NGENCY PLAN

I n accordance with OAC 3745-27-32 and 35, a
contingency plan nust be avail able at the treatnment
Site.

In the event generators treating infectious waste
cannot neet the storage requirenents described bel ow
or are experiencing a malfunction in treatnment
processes the contingency plan shall be inpl enmented.

St or age:

1. Store infectious waste in a manner that
mai ntains the integrity of packing.

2. Mintain waste in a nonputrescent state,
using refrigeration or freezing if
necessary.

3. Lock outside storage to prevent
unaut hori zed access.

4. Designate and | abel storage areas by
posti ng Bi ohazard warni ng signs.

5. Store infectious waste in a manner that
affords protection from ani mal s.

6. No infectious waste may be stored nore
t han 14 days.

7. No nore than seven tinmes the treatnent
facility's total maximum daily
t hr oughput capacity shall be stored
for treatnent.



CONTINGENCY PLAN

Emer gency Coordi nat or:

Tel ephone:

Alternate Coordinator: Dr. Cecil Smth, EHS
Tel ephone: 292-1284

1. |If

you cannot conply with the storage
requi renents set forth, the follow ng
contingency plan shall be inplenented:
a. Notify your Enmergency Coordi nator.
b. Call EHS and request red bags,

bi ohazard boxes, and sharps containers
as needed for packing infectious waste
at your treatnent |ocation.

c. Follow ng packagi ng of infectious
waste, EHS will arrange for offsite

I nci neration.

2. Listing of emergency tel ephone nunbers in

i
i
Pii.
i V.
V.
Vi .

CONTACTS: Dr.

addition to the Enmergency Coordinator.
Campus Police Dispatcher - 292-2525
EHS Chem cal /I nfecti ous Waste
Managenment - 292-1284

EHS Main Office - 292-1284

CEPA Central District Ofice - 771-7505
Emer gency Nunmber - 911

Col umbus Heal th Departnment - 645-7676

Cecil Smth, AVP

1314 Ki nnear Road

Tel :

292-1284 292-2525



| NFECTI OQUS WASTE
SPI LL CONTAI NMENT AND CLEAN- UP PROCEDURE
THE OHI O STATE UNI VERSI TY

I n accordance with OAC 3745-27-30, the foll ow ng
cont ai nnent and cl ean-up procedures are to be
i mpl emented in the event of an infectious waste spill.

Directions

Open the spill kit.

Put on the (1) Tyvek total body coveralls
over normal work clothes, (2) the
| at ex gl oves and (3) the goggles.

If this is aliquid spill, contain by
covering with absorbent pads.

Put up barrier tape at the spill site and
limt access to authorized personnel.

Pl ace cont am nated absorbent and ot her
contam nated solids into the red bags
in the spill kit. Seal the bag with
the enclosed ties and place in a
second bag. Sharps (needl es, bl ades,
or broken gl ass) should be placed in
the rigid container |abel ed sharps.

Cover contam nated surfaces with absorbent
pads and soak with disinfectant
(bl each) in the spill kit. Allow the
bl each to stand on the contam nat ed
surface for a m nimum of ten (10)
m nut es.

Pl ace the decontam nation pads in a red
bag. Use additional absorbent pads to
soak up excess liquid, if necessary.

Renmove the Tyvek coveralls and gl oves and
put theminto the sanme red bag. Seal
the bag with the encl osed ties and
place into a second red bag. Seal the
second bag. Put into a biohazard box.



9. Disinfect the goggles with the disposable
al cohol pads in the spill kit. Put the
goggl es back into the spill kit.

NOTES

1. Conplete the spill log and return address
on the | og sheet.

2. |If you require assistance or have
guestions, contact the Ofice of
Envi ronmental Health and Safety at
292-1284 or the police dispatcher at
292- 2525 after working hours.



| NFECTI OQUS WASTE SPI LL REPORT
A spill report is required under OAC 3745-27-30(A) (10)
for any spill that is greater than or equal to one

cubic foot in volunme. Conplete this report and return
to the address |isted bel ow

Date and Tinme of Spill:

Dat e of Report:

Location of Spill:

Enpl oyee(s) Involved in Clean-up:
Waste Spill ed:

Esti mated Quantity:

Descri be Cl ean-up Procedure:

Summary of Events Causing Spill (If Known):

Printed Nane
Si gnat ure
Dat e

Mai | Conpl eted Report To:

Dr. Cecil Smth

Envi ronment al Heal th and Safety
Room 210

1314 Ki nnear Road, CAMPUS






DEFI NI TI ON OF HAZARDOUS WASTE

According to the Environnmental Protection Agency
(EPA), a chem cal waste is considered to be
hazardous if the waste exhibits any of the
follow ng characteristics.

lgnitability

A substance is considered to be ignitable if it
exhi bits any of the follow ng properties:

1. It is aliquid, other than an aqueous sol ution
containing | ess than 24% al cohol by vol ume and
has a flash point |ess than 60°C (140°F), as
det erm ned by the Pensky-Martens Cl osed Cup
Tester.

2. 1t is not aliquid and is capabl e, under
standard tenperature and pressure, of causing
fire through friction, absorption of npisture
or spontaneous chem cal changes and, when
ignited, burns so vigorously and persistently
that it creates a hazard.

3. It is a flammble conpressed gas

4. It is an oxidizer such as chlorates,
per manganat es, inorgani c peroxides, or nitrates
that yield oxygen readily to stinulate the
conbusti on of organic matter

Corrosivity

A substance is considered to be corrosive if it
exhi bits any of the follow ng properties:

1. It is aqueous and has a pH |l ess than or equal
to 2 or greater than or equal to 12.5, as
determ ned by a pH neter using either an EPA or
equi val ent test nmethod.

2. It is aliquid and corrodes steel (SAE 1020) at
a rate greater than 6.35 mm year at 55°C.



Reactivity

A substance is considered to be reactive if it
exhi bits any of the follow ng properties:

1. It is normally unstable and readily undergoes
vi ol ent change w t hout detonating.

2. It reacts violently with water
3. It fornms potentially explosive m xtures with
wat er .

4. \VWhen m xed with water, it generates toxic
gases, vapors, or funmes in a quantity
sufficient to present a danger to human heal th
or the environnment.

5. It is a cyanide or sulfide bearing waste which,
when exposed to pH conditions between 2 and
12.5, can generate toxic gases, vapors, or
fumes in a quantity sufficient to present a
danger to human health or the environnent.

6. It is capable of detonation or explosive reaction
if it is subjected to a strong initiating source

or if heated under confinenent.

7. 1t is readily capable of detonation or explosive
deconposition or reaction at standard tenperature

and pressure.

8. It is a forbidden explosive as defined by 49 CFR

173.51, or a Class A explosive as defined by 49

CFR 173.53, or a Class B explosive as defined in

49 CFR 173. 88.



Toxicity Characteristic Leaching Procedure (TCLP)

This characteristic identifies wastes from which
certain toxic materials could be | eached into
groundwat er supplies and is defined by a prescribed
test procedure for water extraction of the waste. The
extract is analyzed for concentrations of eight

el ements or ions; Arsenic, Barium Cadm um Chrom um
(VI), Lead, Mercury, Selenium and Silver; and the
thirty-one organic substances |listed bel ow

Benzene

Car bon Tetrachl ori de
Chl or dane

Chl or obenzene

Chl orof orm

o- Cresol

m Cr esol

p- Cresol

1, 4- Di chl orobenzene
1, 2- Di chl or oet hyl ene
1, 1- Di chl or oet hyl ene
2,4-Dinitrotol uene
Endrin

Hept achl or
Hexachl or obenzene
Hexachl or o- 1, 3- but adi ene
Hexachl or oet hane

Li ndane

Met hoxychl or

Met hyl et hyl ketone
Ni t robenzene

Pent achl or ophenol
Pyri di ne
Tetrachl or oet hyl ene
Toxaphene
Trichl or oet hyl ene
2,4,5-Trichl orophenol
2,4,6-Trichl orophenol
Vinyl chloride
2,4-D

2,4,5-TP Sil vex



| dentification of materials regul ated as hazardous
waste is conplicated by discrepancies in definitional
gui del i nes and term nol ogy between the Environnental
Protection Agency (EPA), the Departnment of
Transportation (DOl and state agencies. The process
of classification of hazardous materials, therefore,
must incorporate an understanding of the framework of
EPA, DOT, and state regulations and definitions. |If
questions arise concerning whether a chemcal is
consi dered a hazardous waste, call the Chem ca
Managenment Program at 292-1284.



LABORATORY SAFETY GUI DELI NES
Prior to Working with Chem cal s:

1. Prior to an enployee working with any chem cal

t he enmpl oyee should read the Material Safety Data
Sheet (MSDS) on the chemcal. The MSDS |ists the
physi cal data of the chem cal, fire and expl osion
data, any inconpatibility the chem cal may have with
ot her chem cals, exposure |limts, long and short term
health effects, first aid information, persona
protective equi pnment required when working with the
chem cal, and spill or I|eak response neasures.

| ndi vi dual MSDS' s can be requested by phone at no cost
from EOHS. \When ordering chem cals, and especially
when ordering chem cal preparations, request an MSDS
fromthe manufacturer. Send a copy of the MSDS to the
O fice of Environnmental Health and Safety, Room 210,
1314 Ki nnear Road.

2. The enpl oyee should read the Chem cal Managenent
Gui debook before any work with chem cals is perforned.
This book will supply information concerning safety,
chem cal spill response, and disposal.

When Working with Cheni cal s:

1. Wear the proper personal protective equi pment at
all times. Consult your departnental safety officer,
EHS, or the MSDS for the proper personal protective
equi prment .

2. Work in the funme hood whenever possi bl e.

3. Label all flasks, beakers, and other containers.
For short-term tenporary storage of a chemcal in a
beaker, use a wax pencil or tape |abel to mark the
container. |If collecting the chem cal as waste, |abel
the container with all the constituents that are

pl aced in the container.

4. Use two hands when carrying a chemcal bottle. If
the bottle nust be transported to another room put it
into the original cardboard box that it was shipped in
or carry it in a specially manufactured plastic or
rubber safety carrier.



5. Make sure that all gas cylinders are capped before
movi ng them and that they are securely strapped into
position before use. Cylinders can be ordered through
Store 70 by using a 100-G form

6. Do not use nercury thernonmeters in ovens.
Purchase t hernocouples or non-nercury thernoneters for
| aboratory ovens. When a nmercury thernoneter breaks
in an oven, the vaporizing mercury can reach dangerous
| evel s because of the heat. Oten the ovens cannot be
cl eaned after a nmercury spill because the nmercury
condenses on the interior nmetal surfaces of the oven
and revol atilizes whenever the oven is reheated. The
cost of decontam nation or disposal can be greater
than the original cost of the oven.

7. Have a chem cal spill kit nearby and know how to
use it. You nust also know the limtations of the
kit. If there are any questions about a particul ar

kit, contact the manufacturer or EHS.

8. Never throw chemcals in the trash. Call EHS if
guestions arise concerning the appropriate route of
di sposal for chemcals. You will be asked to properly
containerize, |abel, and box the chem cal and EHS wi ||
pi ck up the chem cals (at no cost to your |ab or
service area) after receiving a manifest from you.
Note that in the event special research is required,
coll ection of the waste may be del ayed.

The follow ng suggestions were adopted from | nprovi ng
Safety in the Chem cal Laboratory, edited by Jay Young
(1987, John Wley & Sons, Inc.). N nety-five percent
of all accidents in |aboratories occur because the
following rules were not followed:

Sel ection of Appropriate Protective Equi pnent

*  \Wear eye protection. Use goggles neeting ANSI

st andards, not just safety gl asses.

* Wear or use face protection.

* \Wear proper, chem cal resistant gloves and boots if
necessary.

* Wear proper protective clothing such as |ab coats,
coverall, etc. Do not wear |oose sleeves, long ties,
jewelry, open toe shoes, shorts, wistwatches with
absorbent straps, contact |enses, etc.



* Safety shields nmust protect the sides and rear of
an experinent as well as the individual in front of
t he experinment.
* Maintain enmergency equi pnent and inspect it on a
regul ar basi s.

Conmmuni cati on

Read all MSDS and | abel s.

Properly label all chem cal materials and wastes.
Know what to do when the alarm bell sounds.

Do not work alone in the [aboratory or when the
nearest person is too far away to hear a call for
hel p.

*  Know what to do when overexposure to a chem cal or
har nf ul agent occurs.

* I nform co-workers of hazardous work being

conduct ed.

* Inform EOHS of any major chem cal hazards in the
| abor at ory.

* Perform and post results of safety audits.

* Label all hot surfaces.

* X X X

Proper Ventil ation

* Have funme hoods checked annually for proper
performance and nore often if problens are suspected.
Excessi ve hood draft is just as bad as inadequate hood
draft because turbulence will drive funmes into the |ab
space. Call EHS for information on fume hood

i nspecti ons.

* Do not fill hoods with clutter and do not use them
for long-term storage of chem cals. Segregate

i nconpati ble chemicals stored tenporarily in hoods.

* Use perchloric acid only in special perchloric acid
hoods.

* Test glove boxes for |eaks.

* Test flexible ducts (el ephant trunks) wi th snoke
t ubes.

* Call EHS to nonitor lab air if problens are
suspect ed.



Personal Hygi ene

Do not pipet by nouth.
* Do not use glassware in place of cups and pl ates
for food.
* Do not apply cosnetics in the | aboratory.
* Do not eat or drink beverages in the | aboratory.
* Do not store food in |aboratory refrigerators.
* Do not use the emergency eyewash as a drinking
fount ai n.
*  Wash hands thoroughly whenever you | eave a
| aboratory.

El ectri cal Hazards

* Electrical wiring nust conply with National

El ectric Code.

* (Octopus arrays of plugged in wires are not all owed.
Get pernmanent wiring installed.

*  Renoved equi pnent with frayed wiring from service
until it is repaired.

* Do not allowwres to lie in puddl es of water or
ot her liquid chem cals.

* Keep electrical wires away from sources of heat,
flame, or oxidizing agents that my be spill ed.

* Do not use wire sockets or plugs that are corroded
or becone hot when used.

*  \When working close to water with electrica

equi pnment, use ground fault circuit interruption
protection for all circuits.

*  When pouring flamuable Iiquids, mnimze electrical
charge buildup with groundi ng straps and mats as
requi red by NFPA 30, Flamabl e and Conbusti bl e Liquids
Code. Bear in mnd also that any transfer of
flanmabl e |iquids frombul k storage nust be carried
out with proper grounding and bonding protection in
pl ace. If questions arise about requirenents for the
transfer and storage of flammable |iquids, contact
EHS.



St or age

* Do not keep ethers, such as diethyl ether, dioxane,
or THF, and ot her peroxidizable materials past their
expiration date because they form expl osive and shock
sensitive peroxides. Consult Appendix 1, Table A 4
for guidelines for determ ning the expiration date of
per oxi de-form ng chem cal s.

* Date and initial all new bottles of chem cals as
they arrive in the |lab. Dispose or recycle al

chem cal s no | onger needed.

* Do not order nore chem cals than needed for a

pr oj ect .

* Store flammable liquids in proper storage areas.
* Segregate inconpatible chem cals and place in
different storage |ocations. Do not store chem cals
al phabetically.

* Flammbl e and conbustible liquids that require
refrigeration nust be stored in a refrigerator
approved for such use.

* Do not block aisle ways with equi pnent or

chem cal s.

* Do not store materials in front of safety showers,
eyewashes, exit doors, fire extinguishers, and other
safety equi pment.

* Do not store chem cal materials or wastes in
hal | ways or public areas.

Ener gency Procedures and Equi pnment

* Train enployees on where to find fire

extingui shers, eyewashes, safety showers, and

t el ephones, and train these enpl oyees on how to use
this equi pment properly.

* Periodically test the above equi pnent. (Eyewashes
shoul d be tested weekly.)

* Stress to enpl oyees that the best inmediate first
aid for a chemcal spill on skin or in the eyes is to
flush for 15 mnutes in running water.

* Devel op energency plans for what to do in case of
fire, explosion, chemcal spills, vandalism

acci dents, storm danage, etc.

* Do not block or lock fire or exit doors.



Managenent Responsibilities

*  Make sure all enployees are trained prior to
wor king with chem cal s.
* Do not clutter areas where chem cals are stored and
wor ked with.
* Use safety inspections and anal ysis of accidents as
a constructive tool to prevent future accidents.
Safety inspections nmay incorrectly be perceived to be
vindi ctive.
* Performa hazard anal ysis of new procedures and
docunent and maintain records of these anal yses.
Devel op hazardous chem cal procurenment, storage, use,
and di sposal plans based on these anal yses.
* @uard agai nst physical hazards as foll ows:
- Use protective covers on noving belts and
pul | eys.
Never | eave heat sources unattended.
Tape Dewar fl asks.

Di spose of needles, pipets, and other sharp
obj ects in sharps boxes.

Anal yze and i npl ement precautions for any
hazards specific to your |ab.

Personal Responsibility

*  Never say Even though | know better, I'll do it -
just this once!

While the tips above tal k about |abs, the sane rul es
apply to shops, service areas, and any ot her
facilities that may have chem cals in them

It is the responsibility of faculty, principle

i nvestigators, and supervisors to establish and
enforce safety guidelines, not just for |aboratory
personnel, but also for all people who nay
occasionally visit the | aboratory or service area. |If
necessary protective equi pment should be provided for
visitors, plunbers, painters, sales people, janitors,
and office staff. Furthernore, it is the

responsi bility of individual |aboratory workers and
staff enpl oyees to thereby follow the safety

gui del i nes, which have been established for their

| aboratory, shop, or service area.



Hazar dous Chem cal Spill Cl eanup Guidelines

The follow ng guidelines are offered to help you
decide if you should clean up a chem cal spill.

Who Cleans Up the Spill?

You Clean Up the Spill

For chem cal spills which do not involve injury, that
do not represent a fire or |life hazard, that are |ess
t han one gallon, and for which you have the proper
trai ning and proper personal protective equipnment to
do the cleanup, you clean up the spill. |[If there are
any questions concerning a particular spill situation,
contact EHS.

We Clean Up the Spil

For all other chem cal spill situations, including
those for which you have any questions or doubts about
your ability to clean up the spill, call Environnmenta
Health and Safety (EHS) at 292-1284. The situation
w |l be evaluated and a proper response will foll ow
After hours, call 911. Report all injuries, fires,
expl osi ons, and potential |ife-threatening situations
first to 911, then to EHS. If the chem cal spill is
too large for the University Spill Response Teamto
cl ean up, the Colunbus Fire Departnent HazMat Team
and/or private contractors will be called in to handle
t he cl eanup procedures.

Pl anni ng For Chemi cal Spill Energencies

1. Prepare a Tel ephone Energency Sheet.
The sheet should contain the follow ng
i nformation and shoul d be posted by each
t el ephone.

Name and phone nunber of any on-site

emer gency personnel .

Energency tel ephone nunber: 911

Envi ronmental Health and Safety tel ephone
number: 292-1284



Location of the fire extinguishers.
Location of the spill control equipnent.
Location of the fire alarm

2. Train all enployees in chem cal spill procedures
when they are first hired and periodically
thereafter. Docunment training and have the
enpl oyee and supervi sor sign the docunentation
formto certify that the training was given.
Keep the certification fornms on file.

3. You can aid EHS by drawing a map of your |ab or
service area and clearly | abeling where chem cals
and waste chem cals are stored. Fire
exti ngui shers, eyewashes, spill kits, exit
routes, and any additional hazards shoul d be
clearly marked. Keep a copy of the map in the
mai n of fice of your departnent and send a copy to
EHS. If an enmergency does occur, your nmain
office or EHS could provide advance warning to
enmer gency response personnel of hazards in the
room Update these maps whenever chem ca
managenent practices change in the room

Hazar dous Chem cal Spill Cl eanup Cuidelines

Chem cal spill or hazardous nmaterials energency
situations should be handled as a fire energency.
Initial response in a fire situation can be summari zed
as RESCUE, CONFI NE, REPORT, SECURE, and CLEANUP (FI GHT
FIRE). These principles can also be applied to a

hazardous materials spill situation.

RESCUE

Just as you are not to reenter a burning building, do
not go back in to an area where a chem cal spill has
occurred. In many docunented cases, rescuers not

weari ng proper protective equipnment have been overcone
by toxic or asphyxiating funes trying to rescue ot her
victims and died as a result. Do not make this

m st ake.

As you |l eave an area involved in a chem cal spill,



assi st people exiting the area.

Evacuat e personnel fromthe spill area.
* Direct personnel to the nearest fire exit. Do not
use the el evators.
* Attend to victins.

First Aid

* Rempve victimfromspill area to fresh air (but do

not endanger your own |life by entering areas with

t oxi ¢ gases).

* |Immedi ately renove contam nated cl ot hi ng.

*  Wash skin with water

* Flush skin and/or eyes with water for at |east 15

m nut es.
(You may not feel any imedi ate effect froma
chem cal spill, but it is inmportant to wash quickly
and thoroughly because many chem cal s can cause
severe tissue damage which is not apparent until
hours | ater.)

* Get nedical attention for victins.

Chem cal spills over |large body areas

Renove contam nated cl othing while under a shower.
Fl ood affected body area with water for 15 m nutes.
Resunme water wash if pain returns.

Wash off chemicals with water; do not use
neutralizing chem cals, creans, |otions, or salves.
* Make sure nedical personnel understand exactly what
chem cal is involved.

*  F X X

CONFI NE

* Close all doors.

* |lsolate area.

* Establish exhaust ventilation if possible.

*  Open windows if possible w thout exposing yourself
to the funes.



REPORT
Call 911

* for spills that involve injury requiring nedica
treat ment.

* for spills that involve fire or explosion hazards.
* for spills which are potentially life threatening.
* for all chemcal spills after work hours (4:30 PM -
7:30 AM .

Call EHS at 292-1284:

* for chemcal spill situations that do not require
911 assi stance.

* for spills of one gallon or nore of any chem cal,
or any quantity of a highly reactive or toxic

mat eri al .

* for spills of an unknown chemn cal

* for spills that you do not have proper training or
proper personal protective equipnment to do the

cl eanup.

* for spills for which you have any questions or
doubt s about your ability to clean up the spill

When calling EHS the following information will be
request ed:

*  Your nane, telephone nunber, and | ocation.

* Location of the incident.

* Time and type of incident.

*  Nanme and quantity of the material involved.

* The extent of injuries, if any.

*

The possi bl e hazards to human health or the

envi ronnent outside the facility.

*  Other hazards that nay be encountered in the area,
such as large quantities of stored chem cals
(particularly oxidizers, flammbles, and air-born
toxic or irritant materials), radioactive material s,
bi ohazards, etc.

SECURE

Until enmergency responders arrive on the scene, you,
your staff, and your building energency officers wll
have to block off entrances to the spill site and
prevent people fromentering the contam nated area.



* Lock doors leading to the chem cal spill and post
signs on the doors warning of the spill (if
necessary).

* Post staff at commonly used entrances to the spill
site, so they can warn people to use other routes.

* For any | arge outdoor chem cal spill, keep people
upwi nd and uphill fromthe site.

CLEANUP

Based on the chem cal spill situations described in
Who Cl eans up the Spill section, decide who will do
the cleanup. |If you are going to do the cl eanup,
foll ow the procedures listed in the "What to do Wen
You Clean Up a Spill"™ section.

What To Do When You Clean Up A Spil

| f you have proper training, proper personal
protective equi pnment, and the proper materials to

absorb and clean up your chem cal spill, and no one
has been injured, the spill is contained, and the
spill is not |life threatening or a fire or expl osion

hazard, then follow the foll ow ng procedures:

1. Wth the exception that you do not need to report
the incident to 911 or EHS, performall the
procedures in the RESCUE, CONFI NE, REPORT, and
SECURE sections above.

2. When cl eaning up the spill yourself, |ocate the
spill kit.

3. Choose appropriate personal protective equi pment.

- Always wear protective gloves and goggl es.
If there is a chance of body contact, wear
an apron or coveralls.

If the spill is on the floor, wear
protective boots or shoe covers.

* If there are inhal ati on hazards, wear a
respirator. |If a respirator is used, the
person wearing the respirator nust neet al
of the requirenents set forth in 29 CFR
1910. 134. (These include but are not
limted to fit testing and nedi cal exans.



4. Renove ignition sources.
Turn off hot plates, stirring nmotors, and
fl ame sources.
Shut down all other equipnent.
I f unable to shut off sources of ignition,
notify the enmergency responders.

5. Confine or contain the spill.
Cover with an absorbent m xture.
Clean up mnor spill with paper towels or a
sponge if they will not react.
Sweep solid materials into a dustpan, and
pl ace in a seal ed contai ner.
If it is an acid/ base spill, first add a
neutralizing agent.

Smal | anounts of inorganic acid/base:
* Use a neutralizing agent and then absorbent
mat eri al .

Smal | ampunts of other material s:
* Absorb with non-reactive material (e.g.
verm culite, sand, towels, Floor-Dri).

Large anmounts of inorganic acid/ base:
* Neutralize and call for help.

Large anmounts of other materials:

*  Make a judgnent call, dependent upon the
anpunt, toxicity, and reactivity; you may
handl e it yourself or call for help.

6. Spills that require special handling:

Acid chl ori des:
* Use OI-Dri, Zorb-all, dry sand, etc.
*  Avoi d water and sodi um bi car bonat e.

Mercury:

* Small spills (broken thernmoneter and
smal l er quantities of mercury), use an
aspirator bulb or suction device. Then nop
with nercury decontani nating powder
solution (saturated HgX in water or other
commercially avail abl e products).

* For (1) larger spills than a broken
t hernometer, (2) any spill in an oven or



heated area, and (3) spills in snal
unventil ated roonms, call EOHS and ask for
mercury vapor nonitoring.

Al kali netal s:

* Snmother in dry sand.

* Put in a hood.

* |f possible, dispose of by slow addition of
i sopropanol .

White (Yell ow) Phosphorus:
* Bl anket with wet sand or wet absorbent.

7. Renbve absorbent material with a broom and

dust pan.
* Place in a plastic bag or other appropriate
cont ai ner.

* |If the spilled chemcal is a volatile
solvent, transfer the plastic bag to a fune
hood for storage until the material can be
pi cked up.

* |f a material is a non-volatile, hazardous
chem cal, dispose of the material as a
hazar dous chem cal waste.

* |f the spilled material is a non-volatile,
non- hazardous chem cal, contact EOHS to
determ ne the appropriate disposal nethod.

8. Wet nop the spill area.

Comment s

Questions arise as to what constitutes a |arge spil
requiring EHS or other parties to cleanup or oversee
the cl eanup procedures and what are the limtations of

commercially avail able spill cleanup kits.

A large chemi cal spill can be as small as a few
milliliters if the material is a highly volatile,
toxic, or reactive conpound spilled in a confined
space. Many tinmes you will have to nake a

pr of essi onal judgnment as to the severity of the spill
When in doubt, you can always call EHS at 292-1284 for
advi ce.

Chem cal spill cleanup kits are a nust in the
| aboratory and ot her service areas that use chem cals.
The kits are very useful if you and your fellow



wor kers know how to use them properly. Chen ca
absorbents or neutralizers can be used quickly and

effectively to contain a spill. Use these itens if
your personal safety is not in jeopardy. If in your
judgnent a respirator is necessary to clean up the
spill, secure the roomand call EHS to aid in the
spill clean up.

Be aware of the fact that while you may be in a well
ventil ated room the Lower Explosion Limt (LEL) of a
chem cal may be reached at the surface of the spil
and you want to avoid any sparks or sources of
ignition when doing the cleanup. The protective

equi pnent in a spill kit will not protect you froma
flash fire. Many tinmes the best way to handl e the
spill of a highly volatile conpound, such as diethyl

ether or chloroform is to open the wi ndows and fume
hoods, | eave the room and cl ose the doors, and let the
roomair out. In these cases, call EHS at 292-1284,
so they can send soneone to nonitor the situation. |If
in your professional opinion, there is a strong risk
of fire or explosion, call 911 and EOHS for fire
department backup, pull the building alarm and
evacuate the building. |In nost cases of a cheni cal
bottle breaking in a | aboratory, you will not need to
call the fire departnent.

Do not forget that any person who needs to wear a
respirator nust be fit tested, have a nedical exam
and neet the requirenents of 29 CFR 1910. 134,



Waste M nim zation

The Ohio State University is commtted to the
protection of human health and the environnment. To
meet these commtnents, the University strongly
encourages enployees to utilize chem cal waste

m nimzation (waste reduction) techniques to reduce
the volunme and toxicity of chem cal wastes produced at
the University. An inportant benefit from waste

mnimzation is that it will reduce the University's
escal ating chem cal disposal costs which are currently
estimated at $1.0 mIlion annually and expected to

rise with federal and state restrictions in the
future.

The follow ng are conmon waste minimzation
t echni ques:

1. Product Substitution
Substitute non-hazardous or |ess toxic
materials in your chem cal processes and
experi ments. Some exanples of this are:

a. The substitution of citric acid based
Ameri Cl ear for xylene, benzene, and tol uene
cont ai ni ng reagents in histol ogy
| abor at ori es.

b. Substitution of non-hazardous proprietary
liquid scintillation cocktails for standard
xyl ene or toluene based cocktails in
radi oactive tracer studies.

c. The use of water based inks instead of
sol vent based inks in printing operations.

d. The use of peracetic acid rather than
formal dehyde i n cl eaning hospital Kkidney
di al ysis machi nes (the peracetic acid
reacts with the organic material in the
di al ysis waste streamto produce a non-
hazar dous wast e)

e. The use of non-hal ogenated solvents in
parts washers or other solvent processes.

f. Detergents and enzymatic cl eaners can be



substituted for sulfuric acid/potassium
di chromate (chronerge) cl eaning sol utions
and et hanol / pot assi um hydr oxi de cl eani ng
sol uti ons.

2. Process Modification

To the extent that it does not affect vital research,
teaching, or service |aboratories and service areas
(such as printing and graphics or heavy equi pnent
shops) are requested to nodify experinental or
standard processes to decrease the quantity of
hazardous chem cals used and generated. |In | abs,

m cro anal ysis techni ques can greatly reduce the
ampbunt of waste generated. Exanples of this are the
use of mcro rather than macro Kjel dahl apparatus in
ni trogen determ nations (Kjeldahl waste is considered
hazardous waste due to the sel enium and nercury
conmpounds used as catalysts) and the use of mcro
chem cal oxygen demand anal yzers (which generate
sulfuric acid - dichromate - silver waste).

Mai nt enance shops can also utilize parts washer

sol vent recycling prograns through vendors such as
Saf et y- Kl een and Penzoil .

3. Segregati on and Characterization

a. Do not mx wastes. Especially do not mx

hazar dous wastes w th non-hazardous waste.

b. Accurately | abel the waste bottles as to
t heir exact contents.

Segregati on and characterization all ows waste to be
redistributed for reuse if soneone else in the

Uni versity system can use the chem cals; if the waste
cannot be redistributed, it sinplifies waste treatnent
and m nim zes cost.

4. Chem cal Redistribution

Unopened or unused portions of chem cals may be
redi stributed within the University free of charge.

The mani fest that you fill out to have waste picked up
has a colum | abel ed "RECY?". If this colum is
checked, the hazardous waste personnel will pull these

chem cals out of the waste stream for redistribution
to | aboratories that can use them |If you wish to
have your nane added to the mailing list for free



chem cals fromour redistribution program please cal
EHS at 292-1284.

5. Neutralizati on and Deacti vati on

Sone | aboratories generate a sinple, pure chem cal
stream such as dilute acid or base that can be
rendered non-hazardous by sinple neutralization.

Ot her |abs may generate a dilute aqueous streamt hat
contains a netal which can be easily precipitated. In
t hese cases, |abs are encouraged to call EHS to
determine if they can process these materials to
render them non-hazardous.

6. Managenent
Audit chem cal supplies and use inventory control:

a. Survey all the chem cals in your |abs,
shops, and storeroons and subnit for
di sposal all of those chem cals that have
not been used within the past year or two.

b. Purchase only the quantity of chem ca
required for specific projects.

C. If you have chemi cals stored in a
"shared" storeroom take responsibility to
recycle or submt for disposal those chem cals
| eft by personnel or students no |onger with
the University.

d. When purchasi ng aut omat ed equi pnent, use
the type and ampunt of hazardous waste
generated by the machine as one of the
purchasing criteria.

7. Tr ai ni ng

Train your enployees when they are first hired and on
a reqgular basis thereafter in waste mnin zation
concepts. Training should include:

a. The concepts descri bed above.

b. Annual docunentation of the training
signed by both the enployee and supervi sor.



Chem cal Redi stri buti on

Many materials treated as chem cal waste are actually
surplus chem cals which are reusable. To assist waste
reduction, the Chem cal Redistribution Program accepts
bot h opened and unopened cont ai ners of unwant ed

chem cals and redistributes themto other University
| aboratories. Recycled chemcals are provided free of
charge to any interested University departnent,
research, or teaching |aboratory.

An effective redistribution programis dependent on a
constant influx of materials. Wen submtting

chem cals for disposal, keep in mnd that chem cals
whi ch are potentially recycl able should be indicated
by checki ng the col unmm marked "RECY?" so that they may
be pull ed out of the waste stream and exam ned for
possi bl e redistribution. Informthe Chen cal

Redi stri bution Program of any usabl e, unwant ed

chem cal s which have accunul ated in the | aboratory
and, in particular, the scheduling of |aboratory

cl ean-outs. A nenber of the Chem cal Managenent
Programwi Il in turn conme out to the area where the
prospective recyclable materials are stored, and
package any recyclable materials for pickup.

Note that certain chemcals are particularly desirable
for redistribution and include the follow ng:

Sol vent s

Acet one

Di chl or omet hane (Met hyl ene chl ori de)
Et hyl acetate
For mal dehyde

d ycerol
Hexanes

| sopr opano

Met hanol
Petrol eum et her
Tol uene

Xyl ene

Aci ds

Acetic acid (glacial)
Hydrochloric acid



Sul furic acid
Poi sons/ ORM- E

| ndi cators
| odine (solid or solution) Metals (powder, dust, shot)
Sodium calcium silver, and potassiumsalts

Oxi di zer s

Brom ne

Pot assi um chl orat e
Pot assi um di chromat e
Silver nitrate

Unopened Chem cal s

The Chem cal Redistribution Program accepts both
opened and unopened cheni cals on an individual basis.
The Chem cal Redistribution Programw |l recycle

al nost all unopened cheni cal s.

The Chem cal Redistribution Programw || provide a
monthly listing of currently available material s.
Avail abl e chemicals are listed with the conpound nane,
conpany nane, grade description, and total amount in

kilogranms or liters as illustrated bel ow.

Conmpound Nane Conpany Name G ade Amount
Unopen

Crotonyl chloride ALD TECH 0.1L X
Cupric acetate SGM ACS 0. 45K
Cupric brom de TPI ANALY 0. 45K

Cycl ohexane JTB ACS 0.47L X
Decol ori zi ng car bonMAL PRACT 5K

A copy of the Chem cal Redistribution Program Request
Formis on the next page. The formw Il be included
with each nonths mailing. Individuals interested in
ordering recycled chem cals should conplete the form
as foll ows:

1. Fill out the follow ng information: nane, phone
nunber, date, departnent nane, building nane, and
room nunber.



2. Indicate the desired chem cals and the foll ow ng
correspondi ng i nformti on:

grade description (see Table 1 for a list of grade
descri ptions and their definitions)

conpany nane (see Table 2 for a list of conpany
names and their abbreviations)

anount requested
i f unopened

Chem cal Redistribution requests are filled on a first
conme first serve basis by mail only (no phone calls
will be accepted). Mil or fax your request to the
address below. To be included in the mailing list or
to address any questions concerning redistribution
procedures, contact the Chem cal Redistribution
Program at the foll ow ng address:

Chem cal Redi stribution Program
EHS
Room 210
1314 Ki nnear Road
Col unbus, OH 43212 (614) 292-1284
Fax - (614) 292-6404



Col | ecti ng, Packagi ng, Manifesting

This section provides general guidelines for

col l ecting, |abeling, segregating, nmanifesting, and
packagi ng chem cal waste. The entirety of waste

di sposal procedures begins with the generator (shop or
| aborat ory personnel) who decides first if the
material is unneeded and whether it shoul d be di sposed
of. Materials, which are no | onger of use, should not
be considered waste until all other alternatives, such
as recycling or recovery, have been considered. Once
it is declared waste, the first step in guiding it
into the correct channel for disposal is to identify
the material and the degree of hazard it poses.

Chem cal waste can be classified as one or nore of
several types of waste, including those listed bel ow
Note that certain wastes require special procedures,
or procedures in addition to the standard di sposal
operations provided in this section, and are
subsequently addressed in their respective sections.

Section
Page Batteries Section VII
Chem cal M xtures Section VII
Commer ci al Products Section VII
Compressed gas cylinders Section I X
Laboratory cl eanouts Section I X
Labwar e Section VII
Per oxide form ng chem cal s Section I X
Pyrophoric chem cal s Section I X
Shock sensitive chem cals Section I X
Spent Sol vent waste Section VI1I
Unknown chem cal s Section I X
Water reactive chem cals Section I X

Col l ecting the Waste

In the process of collecting chem cal waste,

| aborat ory personnel should contain the waste in a
safe and reasonable manner for its storage and
subsequent disposal. Collection bottles used for

| aboratory waste nust be kept capped, properly

| abel ed, and stored in a safe location in the

| aboratory. O and solvent drunms should not be
stored with an open bung or funnel in them Storage
| ocations, such as flanmable |iquid or acid storage
cabi nets, should be determ ned based on the
characteristics of the waste contents. For chem cals

73
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listed in the Chenm cal Registry, the DDC (Drum

Desi gnat or Code) describes the primary hazard and the
chem cal / physi cal characteristics of the substance.
(For a listing of the DDC s and their definitions,
refer to Appendix 3.) If containers larger than one
gallon in size are desirable for collecting waste,
obtain prior approval fromthe Chen cal Managenent
Program Note that any waste containing nmercury
conpounds nust be kept in separate collection bottles.
Al'so note that wastes m xed fromdifferent sources
(i.e., reactions or processes) are capable of reacting
danger ously.

Submt chem cal waste for pickup in appropriate
containers as foll ows:

1. Screw Cap Bottles

St oppered or corked flasks and bottles are
unacceptable. The contents of these containers should
be transferred to a screw cap bottle. Keep in mnd
that both the bottle and the screw cap nust be
chemcally resistant to the waste chem cal contai ned.
Bottles with broken or cracked screw caps are al so
unacceptable. Note that there are exceptions to using
screw cap bottles and sone of these are |isted bel ow
If there are problens in transferring the waste to the
suggest ed contai ner for disposal, contact the Chem cal
Managenment Program (292-1284).

2. Exceptions to screw cap bottles: overpack
cont ai ners

The follow ng containers may be overpacked into a

| arger screw top bottle or a plastic bucket with snap-
on lid and surrounded with an absorbent naterial such
as vermculite:

a. flasks with frozen stoppers contai ning an unknown
substance or an item which fornms expl osive
per oxi des,

b. bottl es contai ning unwant ed hydrofluoric acid,

C. gl ass seal ed anpoules with | ow boiling point or
extrenmely toxic chemcals, or



d. chem cal containers, which are specially
packaged.

3. Plastic bags

Wast es such as contam nated gl assware, or powdered
chem cals which are not in a proper bottle, should be
packaged in plastic bags sealed to prevent spillage or
contam nati on and then over packed as described in step
t wo.

Labeling the Bottles

Bottl es of waste nust be | abel ed as they are generated
in the |aboratory. Every bottle nust be | abeled in
one of two ways:

1. Original |abel

Unused or outdated chem cals that are in their
original containers with |abels identifying the
contents may be submtted for waste pickup as is; if
the | abel appears faded or illegible, affix a new

| abel to the bottle.

2. Hazar dous waste | abel

Coll ection bottles used for m xed or spent waste nust
use the hazardous waste | abel supplied by the Chem ca

Managenent Program To obtain these |abels, call EHS
at 292-1284.

The foll ow ng procedures should be carried out to
ensure proper |abeling and safe handling of collection
bottl es:

a. Attach the |label to the bottle as soon as the
bottle is started as a coll ection contai ner. Record
the starting date on the | abel.

b. As ingredients are added to the bottle, nmaintain a
separate | edger recording the ingredients and
anounts added. All solvents, including water in
sol utions and sl udges, nust be recorded.



c. Bottles in the process of being filled nmust be
capped and stored in a safe |ocation; storage
| ocati on should be determ ned based on the
ingredients |isted and the characteristics of the
contents.

d. Collection bottles nust be submtted for disposal
within 45 days of the |abel start date, regardless
of whether or not the bottle is filled.

e. \When submtting the bottle for disposal the
following informati on nust be recorded on both the
| abel and the Chem cal Disposal Request:

1. approximte percentages of the ingredients,

2. pH of aqueous solutions or pH of a 10%
aqueous solution for organic m xtures and/ or

3. presence of any sludge or precipitant in the
wast e.

Segregating the Chem cal for Transportation

For conpliance with Departnment of Transportation
regul ati ons and safety considerations of University
enpl oyees, chem cals submtted for disposal or

redi stribution nust be segregated and packaged by
chem cal class. The first two digits of the DDC
listed in the Chemi cal Registry identify these

cl asses.

Chem cal wastes should be segregated and packaged for
di sposal according to the follow ng procedures:

1. Materials nmust be packed in sturdy cardboard
boxes, each box including materials within one hazard
class only. The first two digits of the DDC designate
t he hazard cl ass.

2. Concentrated sulfuric acid, perchloric acid, and
nitric acid and water sensitive (W), shock
sensitive (SS), and cyanide (CN) conpounds are
exceptions and nust be packaged in separate boxes.



3. Mxtures, new chem cals and commerci al products
not listed in the Chem cal Registry, and unknown
chem cal s which have been tested for their
chem cal characteristics should be packaged
separately or stored until instruction fromthe
Chem cal Managenent Program have been received.

Mani festing the Box of Chenical Wastes

The University manifest is a specialized packing slip
designed to neet regulatory | abeling requirenents for
transporting hazardous waste. Failure to properly
conpl ete the mani fest may delay the collection of the
waste. The manifest is conposed of three parts:
generator information, chem cal infornation describing
the contents of the box, and a signature assum ng
liability (see Exanple 1).

1. Generator Informtion

Fill out the follow ng information: nane, phone
nunber, date, departnment nunber, building nanme, and
room nunber.

2. Chem cal I nformation

The chem cal information supplied on the nmanifest nust
mat ch the container |abel description for each item
and should be conpleted in one of two ways, dependent
on whether the chemcal is listed

in the Chem cal Registry.

a. Chem cals listed in the Chem cal Registry
The mani fest should include the
following information for chem cals
listed in the Chem cal Registry:

1. Drum Desi gnat or Code (DDC)

Conpound nane

I f recycl able

Number of containers and the

ampunt in each container in

kil ogranms or liters. For each

substance, item ze the nunmber of

containers and their respective
anounts as in the foll ow ng

exanpl e:

B wn



# of contai ners/amunt per contai ner

2 X 4.00L

4 X 0.50K
5. Total ampunt - indicate the total
anmount in kil ograns

or liters

6. Drum nunber - this nunber is for
t he
Chem cal
Managenment
Program use
only.

Chem cals not listed in the Chem cal Registry

For unlisted chemcals, fill out the
mani f est and prepare for pickup as
fol |l ows:

1. VWhen submtting a | arge nunber of
unlisted chem cals for pickup, send
a list of the chemcals to the
Chem cal Management Program before
packi ng.

2. Conpl ete the chem cal information
on the mani fest as above, | eaving
the DDC section bl ank.

3. If any of the follow ng information
is known, include this on the
mani f est :

Product nane

Name and address of manufacturer

Product or catal og order nunber

Appr oxi mat e age

pH of aqueous solutions or pH of a
10% aqueous sol ution for
organi c m xtures

4. |f a material safety data sheet is
avai l able, send it with the
mani fest top sheet to the Chenica
Managenment Program



5. Either package the itens
i ndividually according to the
procedures outlined bel ow or cal
t he Chem cal Managenent Program
(292-1284) for further
i nformation.

3. Generator Signature

It is the responsibility of each generator (shop or

| aboratory) to follow the guidelines given in this
gui debook for evaluating, packaging, and | abeling
chem cal wastes. By signing the manifest, the
generator is stating that the procedures outlined in
t his book have been followed and the waste is ready
for pickup.

Packagi ng the Chem cals for Transportation

After chem cal waste bottles have been properly
| abel ed, package the waste for transportation by
carrying out the follow ng procedures:

1. Conpletely enclose inner containers in sturdy
cardboard boxes.
2. Tightly cap and stand all bottles upright.

3. Use appropriate cushioning or absorbent materi al
to separate the inner containers; acceptable materials
include vermculite, cardboard dividers, or crunpled
newspaper. Bottles should not be "gift w apped”

(i ndi vidually wapped in paper) and when the box is
shaken, there should be no "clinking" sound from
contact between gl ass bottles.

Caution: Perchloric acid, fumng nitric acid, and
fum ng sulfuric acid are strong oxidizers and are
exceptions to the above procedures. They should be
packaged separately in a plastic bucket with a lid and
surrounded by kitty litter, floor dry, or sand. It is
not necessary to box five gallon pails of waste

chem cals, but attach the manifest directly to the
pail .

In the case of highly volatile chem cals requiring
refrigeration, do not package chem cal s being
submtted for waste collection. Conplete the manifest



according to the normal procedures and note on the
mani fest (1) that the chemcals are refrigerated, and
(2) the location of the refrigerator.

After manifesting the box and packagi ng the waste,
submt the waste for disposal as follows:

1. Seal the box and attach the manifest to the top of
the box. |If there is the possibility of any confusion
as to which is the topside, draw arrows on the sides
of the box and mark it "this side up".

2. Annotate the manifest if special pickup
arrangements are necessary.

3. Rempve the top page of the manifest and send it
to:

Canpus nmai |

Chem cal Managenent Program
EHS

Room 210

1314 Ki nnear Road

Note: All manifests fromthe Departnent of Chem stry
shoul d be sent to the Department of Chem stry Safety
Coor di nat or.

I f nore than one manifest is needed for a box, fill in
page ___ of _ in the lower |eft hand corner of the
mani fest. Staple these nultiple manifest top sheets

for one box together.

4. Do not keep boxes in the hallway while awaiting
pi ckup.

Keep themin a safe area in the |aboratory and try to
segregate them by chem cal characteristics (acids,
caustic, flammable, etc.)

Once the Cheni cal Managenent Program receives the
mani fest, technical staff reviews it and nenbers of
the program pick up the waste. You will receive a
call confirm ng a date for pickup (enmergenci es my
cause a delay or rescheduling of the pickup date).
Not e that mani fests sent by canpus mail can take up to



three or four days before the Chem cal Managenent
Program receives them |If the program personnel have
not contacted you or have not picked up your waste in
three weeks, call the Chem cal Managenent Program
(292-1284).

Final Disposition of the Wstes

After the boxes of waste are picked up fromyour | ab,
they are sorted for disposal or recycling. Wastes
consisting of liquid solvents or oils are poured into
55 gallon drunms for chem cal incineration in a

chem cal waste incinerator. The druns are then noved
to the transfer facility on Kenny Road and are shi pped
off site by a |licensed waste hauler within 10 days.
The mpjority of the remaining waste is sorted and
over packed in their original containers into a "lab

pack". A labpack is a steel, plastic, or fiber drum
t hat contains intact bottles of waste surrounded by
cushi oni ng absorbent material. Absorbents or

stabilizing materials selected for use in the |ab
packi ng depend on the characteristics of the waste and
t he di sposal nmethod required, and include materials
such as vermculite, shredded corn cobs, bentonite,
floor dry (kitty litter), and cenent. The specific
type and size of the |lab pack drum used i s dependent
on the waste characteristic and whether it is destined
for incineration, treatnment, or landfill. After |ab
packi ng has been conpleted, the information is sent to
a licensed disposal site for final approval for
shipment to the treatnent or disposal facility.



CGeneral Waste Types and Gui del i nes

The variety of chem cals used at The Ohio State

Uni versity prohibits the devel opnent of guidelines
specific to each chemcal. Therefore, an overview of
gui delines for collecting, |abeling, packaging, and
mani f esting chem cal waste are presented and nust be
subsequently tailored to accommbdate different types
of hazardous chem cal wastes. Certain conmon

chem cal wastes, including chem cal m xtures,
commerci al products, |abware, and batteries, which
require individual procedures or procedures in
addition to the guidelines outlined, are addressed in
this section for easy reference. |If questions arise
concerning the appropriate disposal procedure,
contact the Chem cal Management Program (292-1284).

Chem cal M xtures

To submt chem cal m xtures for disposal, carry out
st andard di sposal procedures and note the foll ow ng
requi renents:

Use the hazardous waste | abels provided by the
Chem cal Managenment Program for m xtures consisting
of aggregate or coll ected waste.

List the m xture ingredients and their approxi mte
percent ages on both the bottle | abel and manifest.
(I'nclude water as an ingredi ent of aqueous

sol utions.)

Encl ose the m xture ingredients in brackets on the
mani f est

Wite the pH of aqueous solutions, or the pH of a 10%
solution for organic m xtures, on both the |abel and
mani f est .

| ndi cate the presence of any sludge, precipitant, or
material, which is polynerizable on the bottle | abel
and mani f est.



A m xture consisting of ingredients, which have a DDC
with the same first two digits, may be packaged with
other itens of that DDC nunmber. Otherw se, contact
t he Chem cal Managenent Program for further
instructions or package the m xture al one.

If there are any questions concerning |abeling and
packagi ng of m xtures, contact the Cheni cal
Managenment Program (292-1284).

Commerci al (Trade Nane) Products

Commer ci al products being submtted for disposal nust
be identified as to their chem cal constituents and
hazard category before they can be picked up. For
this reason, the followi ng steps should be carried
out in addition to normal di sposal procedures:

| nclude the following informati on on the manifest

Product nane

Ingredient list fromthe bottle | abel

Descri ption of the product's usage

. Manufacturer/distributor name, address, city, and
el ephone nunber

Product catal og nunmber or batch code
Appr oxi mat e age

g. pH((if liquid)

| f avail able, send a Material Safety Data Sheet
(MSDS) with the manifest. If none of the above
information is available, it may be necessary to
treat the chem cal as an unknown. To evaluate an
unknown conmerci al product, follow the guidelines
outlined in Appendix 2: Unknown Chem cals, and
contact the Chem cal Managenent Program if questions
arise concerning prelimnary analysis procedures.

OO TQOOTD

Labwar e

Enmpty chem cal containers nmay be packaged and
di sposed of or recycled as foll ows:



Enmpty chem cal containers may be di sposed of as
fol |l ows:

a. Triple rinse the bottles with about 10% of
the bottle volunme of an appropriate solvent which is
capabl e of renoving the chemcal, then triple rinse
the bottle with water. (Note that this rinsate
becomes hazardous waste.) |If there is no further
chem cal residue in the bottle, it nay be disposed of
in the trash.

b. If chem cal residue remains in the | abware,
contact EHS to determ ne the appropriate route of
di sposal; it may be necessary to di spose of the

contam nated | abware as hazardous waste.
Alternatively, it is probably best that containers of
this type be used to collect conpatible waste. Keep
in mnd that these containers nust be rel abel ed
appropriately.

Spent Sol vent waste

Spent solvents are a common chem cal waste generated
in the laboratory. The follow ng procedures will aid
in the disposal of spent solvents from |l aboratories.

Spent sol vents should be safely stored in your work
area in safety cans.

Solvents in safety cans are picked up the first
wor ki ng day of every week by the Chem cal Managenent
Program staff.

VWhen your safety can is nearing the full mark, cal

t he Chem cal Managenment Program (292-1284) to arrange
for a pickup. Calls received will be placed on the
next week's pickup |ist.

The follow ng informati on nust be clearly marked on
the tag attached to the safety can:

a. Building name and room nunber where the can is
used.



b. Person that we can contact as the generator.

c. Conpound name and quantity added each tine.
Chem cal structures are not acceptable. Unmarked
cans will not be picked up.

d. Initials of the person disposing of the solvent.

Laboratories generating chenm cal wastes have the
responsibility for identifying conpounds names and
quantities. |Inadequately | abeled safety cans w ||
not be accepted.

At no time should any nmercury, mercury contam nated
sol vents, or any other heavy netals (lead, sel enium
cadm um chromum arsenic, silver, and barium be
added to the safety can. Additionally, at no tine
shal |l unbuffered m neral acids or bases (pH < 5 or pH
> 9), sulfides, or cyanides be added to these cans.
These wastes shall be coll ected separately and
submtted for disposal on a manifest form

Saf ety can deficiencies will be indicated on a red
tag attached to the safety can. Each lab is
responsi ble for correcting any deficiencies. Leaking
safety containers will not be returned and you w ||
be responsi ble for buying a new one.

Batteries

Common househol d batteries have recently been
recogni zed as a mmj or source of mercury and ot her
toxic nmetal pollution via air em ssions fromsolid
waste incinerators and | eaching from solid waste
landfills. As a result there has been a push to
regul ate batteries as hazardous waste to ensure
proper disposal.

There are several types of batteries that will need
to be source separated into categories for collection
and di sposal :



Gener al Purpose: Al kal i ne and carbon- zi nc
batteries used in flashlights, beepers, radios, etc.
These batteries are conmonly avail able in AAA, AA C,
D, and 9-volt sizes and shapes.

Button Batteries: Silver oxide or nercury oxide
batteries used in caneras, calculators, hearing aids,
instrunentation, etc. Mercury oxide batteries may
sonetines be in the general purpose formats. Lithium
batteries are also button or cylindrical type
batteries but due to their chem stry nust be nanaged
separately.

Specialty Batteries: Ni ckel - cadmi um (Ni - Cad) and
lithium batteries despite often having the geonetries
of the button or general purpose batteries nust be
managed separately due to their different disposa
mechani sms. Ni-Cad batteries come in various sizes
and shapes but are usually denoted as being

rechar geabl e.

Lead- Acid Batteries: Lead-acid batteries are also
consi dered hazardous waste unl ess managed for
recycling. These are typically the famliar wet cel
car battery but may also be a gel cell in various
si zes and shapes.

Battery collection at the University will be

coordi nated by the Redistribution Program and the
Chem cal Managenment Program (292-1284). Call for
i nformation concerning collection of these itens.



Appendi x 1. Wastes Requiring Special Procedures
Conpressed Gas Containers

Due to regulations prohibiting landfilling of
gas cylinders, disposal of these itens presents
a special problemfor the Chem cal Mnagenent
Program Di sposal conpani es which accept gas
cylinders generally require certification that
the cylinders are equi pped with working val ves
and the contents of the cylinder are known. The
Chem cal Managenent Program has two possi bl e
options; a disposal conpany nmay 1) vent the
cylinder into a chem cal waste incinerator or
into the fl ow of another chem cal treatnent
process or 2) detonate the cylinder. Cylinder
detonation is chosen as a last resort since it
does not assure conpl ete destruction of the
contents nor control the release of the contents

to the environnent. In addition, detonation is
extrenely expensive, especially for cylinders
whose contents are unknown. It in fact costs

nmore than two thousand dollars to detonate one
cylinder. Alternatively, it is much nore
preferable to return conpressed gas cylinders to
t he manufacturer or distributor.

Conpressed Gas Cylinders

Conpressed gas cylinders that are | ecture bottle
si ze shoul d be disposed of according to the
fol |l ow ng procedures:

1. Return the enpty cylinder to the
manuf acturer or distributor through which
it was purchased. Arrangenents shoul d be
made at the tinme of purchase for return of
the cylinders. |If the manufacturer does
not accept the cylinders for disposal, they
shoul d be purchased t hrough anot her
supplier

2. In the event it is not possible to
return the cylinders as specified above,
submt the cylinders for waste pickup by
t he Chem cal Managenent Program fol |l ow ng
normal di sposal procedures.



Di sposabl e butane and propane contai ners

Enpty di sposabl e butane and propane contai ners
shoul d be submtted in accordance w th normal
di sposal procedures. These itens wll be
punctured and |l andfill ed.

Aerosol cans

D spose of aerosol cans according to the
Fol | ow ng procedures:

1. For unwant ed aerosol cans, except those
whi ch originally contained pesticides, "P"
or "U list chemcals, or freons, spray the
can near zero contents before disposing in
the trash. Sonme aerosol cans, such as
pai nt, can be enptied by spraying the
remai ni ng contents in a piece of cardboard
and then di sposing of both itens in the
trash.

2. Submit enpty aerosol cans which originally
contai ned pesticides, "P" or "U' I|ist
chem cals, or freons and any unwanted
aerosol cans that are not enpty for waste
pi ckup by the Chem cal Managenent Program
Note that in packaging, the aerosol cans
shoul d be stood upright in the box and
capped to prevent the accidental release of
contents. If the ingredients of the can
are known, list themon the manifest.

Wat er Reactive Chem cal s

Certain chemcals react wwth water to evol ve heat and
fl ammabl e or toxic gases and should be stored and
handl ed so that they do not conme in contact with
liquid water or water vapor. Table A1 lists sone
comon | aboratory materials that are water reactive.
Wat er reactive conpounds, "W5" (DDC), such as those
listed bel ow require special handling; contact the
Chem cal Managenent Program (292-1284) for disposa

i nstructions.



Table A 1: Water Reactive Chem cal s

Al kali netals

Al kali netal am des

Al kali netal hydrides

Anhydrous netal halides, such as AIC 3, Tid4, Zrd4,
SnCl 4 Cal ci um car bi de

Grignard reagents

Hal i des of nonnetal s, such as BC 3, BF3, PO 3, Pd 5,
Sid 4, S2C 2 Inorganic acid halides, such as
POC 3, SOC 2, s@d 2

Metal al kyl's, such as |ithiumand al um num al kyl s

Organic acid halides and anhydrides of |ow nol ecul ar
wei ght

Phosphor us pent oxi de

Shock Sensitive Conpounds

Table A.2 |ists some conmmon cl asses of | aboratory
chem cal s, which have potential for producing a

vi ol ent expl osi on when, subjected to shock or
friction. Sonme chemcals identified as shock
sensitive, "SS" (DDC), require water to be added to
the chem cal before transportation. For disposal
instructions, contact the Chem cal Managenent
Program (292-1284).

Tabl e A 2: Shock Sensitive Conpounds

Acet yl eni ¢ conpounds, especially pol yacetyl enes,
hal oacetyl enes, and heavy netal salts of
acetyl enes (copper, silver, and nercury
salts are particularly sensitive)

Acyl nitrates

Al kyl nitrates, particularly polyol nitrates such as
nitrocel l ul ose and nitroglycerine

Al kyl and acyl nitrates

Al kyl perchl orates

Am nenetal oxosalts: netal conpounds w th coordinated
ammoni a, hydrazine, or simlar nitrogenous
donors and ionic perchlorate, nitrate,
per manganat e, or other oxidizing group

Azi des, including netal, nonnetal, and organic azides

Chlorite salts of nmetals, such as Agl Q2 and Hg(Cd Q2) 2



Di azo conmpounds such as CH2N2

Di azoni um salts, when dry

Ful m nates such as nmercury fulmnate (Hg(CNO) 2)

Hydr ogen peroxi de becones increasingly treacherous as
the concentration rises above 30% formng
expl osive m xtures with organic materials and
deconposing violently in the presence of
traces of transition netals

N- Hal ogen conpounds such as difl uoroam no
conpounds and hal ogen azi des

N-Nitro conmpounds such as N-nitronethyl am ne
nitrourea, nitroguanidine, and nitric
am de

Oxo salts of nitrogenous bases: perchl orates,
di chromates, nitrates, iodates,
chlorites, chlorates, and
per manganat es of anmoni a, am nes,
hydr oxyl am ne, guani di ne, etc.

Perchl orate salts. Mst netal, nonnetal, and
am ne perchl orates can be detonated
and may undergo violent reaction in
contact with conbustible materials

Per oxi des and hydr oper oxi des, organic

Per oxi des (solids) that crystallize fromor
are left from evaporation of
per oxi di zabl e sol vents

Picrates, especially salts of transition and
heavy netals, such as Ni, Pb, Hg, Cu,
and Zn

Pol yni troal kyl conmpounds such as tetranitronethane
and dinitroacetonitrile

Pol yni troaronmati ¢ conmpounds such as polynitro
hydr ocar bons, phenols, and am nes
(dinitrotoluene, TNT, picric acid)

Pyrophoric Chem cal s

Li sted bel ow are several classes of readily oxidized
chem cal s which can ignite spontaneously in air.
Pyrophoric chem cals (DDC hazard cl ass designations
08 and 09), such as the follow ng, should be stored
in tightly closed containers under an inert

at nosphere and any handling of them should be
carried out under an inert atnosphere or liquid as
well. Due to their highly reactive characteristics,
contact the Chem cal Managenent Program (292-1284)
for special instructions concerning their disposal.



Tabl e A 3: Pyrophoric Chem cal s

Grignard reagents, RWX

Metal al kyls and aryls, such as RLi, RNa, R3Al, and
R2Zn

Met al carbonyls, such as Ni(CO 4, Fe(CO5, Co2(CO8

Al kali netals such as Na, K

Met al powders, such as A, Co, Fe, My, Wh, Pd, Pt
Ti, Sn, Zn, Zr

Met al hydrides, such as NaH, LiA H4

Nonnet al hydrides, such as B2H6 and ot her boranes,
PH3, AsH3 Nonnetal alkyls, such as R3B, R3P
R3As

Phosphorus (white)

Per oxi de Form ng Chem cal s

Organi c peroxides are a class of conpounds with
unusual stability problens and as such are one of

t he nost hazardous classes of chem cals normally
handled in the | aboratory. Many comon | aboratory
chem cal s can form peroxi des on exposure to air so
that a single opening of the container to renove
sonme of the contents can allow formation of

peroxi des to take place. Sone conpounds form

peroxi des that are violently explosive in
concentrated solution or as solids and therefore
shoul d never be evaporated to dryness. QOhers are
pol yneri zabl e unsat urated conpounds and can initiate
a runaway, explosive polynerization reaction. Due
to the unstable nature of these conmpounds, it is
necessary to contact the Chem cal Managenent Program
when di scardi ng peroxide formng chemcals to
determ ne the appropriate procedures.

Note that all peroxidizable conpounds shoul d be
stored away from heat and light. They should be
protected from physi cal damage and ignition sources.
A warning | abel should be affixed to al

per oxi di zabl e conpounds as illustrated bel ow to
indicate the date of receipt and the date the

contai ner was first opened.



PEROXI DI ZABLE COVPOUND
Recei ved Opened

bate
Di scard or test within 6 nonths
after opening

Tabl e A. 4 provides specific exanples of common

chem cal s that present serious hazards due to peroxide
formation. Time limts fromthe date of the first
opening of the original container are given as

gui delines for testing or discarding of these
conpounds.

Tabl e A 4: Comon Peroxi de Form ng Chem cal s

Li st A Severe Peroxide Hazard on Storage with
Exposure to Air

Discard within 3 nonths

Di i sopropyl ether (isopropyl ether)

Di vi nyl acetyl ene (DVA)

Pot assi um am de

Pot assi um net al

Sodi um am de (sodam de)

Vi nyl i dene chloride (1, 1-di-chloroethyl ene)

Li st B: Peroxi de Hazard on Concentration

Do not distill or evaporate without first testing for the
presence of peroxides.

Discard or test for peroxides after 6 nonths

Acet al dehyde di ethyl acetal (acetal)
Currene (i sopropyl benzene)

Cycl ohexene

Cycl opent ene

Decal i n (decahydr onapht hal ene)



Di acetyl ene (butadi ene)

Di cycl opent adi ene

D et hyl ether (ether)

Di et hyl ene gl ycol dinmethyl ether (diglyne)
D oxane

Et hyl ene gl ycol dinethyl ether (glyne)
Et hyl ene gl ycol ether acetates

Et hyl ene gl ycol nonoethers (cell osol ves)
Fur an

Met hyl acet yl ene

Met hyl cycl opent ane

Met hyl isobutyl ketone

Tet rahydr of uran ( THF)

Tetralin (tetrahydro-naphthal ene)

Vi nyl ethers

List C Hazard of Rapid Polynerization Initiated by
Internally Formed Peroxides

Nor mal Li qui ds
Discard or test for peroxides after 6 nonths

Chl or oprene (2-chl oro-1, 3- but adi ene)
Styrene

Vinyl acetate

Vi nyl pyri di ne

Nor mal Gases
Di scard after 12 nont hs

But adi ene
Tetraf | uor oet hyl ene (TFE)
Vi nyl acetyl ene ( WA)

Vi nyl chloride



Appendi x 2: Unknown Chem cal s

Bef ore di sposing of |aboratory waste, its hazard cl ass
must be identified so that it can be di sposed of
safely and in accordance with regul atory standards.

For this reason, do not allow containers of unknown
chem cals to accunul ate. Avoid generating materials
of unknown conposition by properly |abeling bottles
and boxes with the contents, its associ ated hazards,
and the date the waste chemcal was first added to the

container. |Inspect the condition of the containers
and their | abels weekly, docunenting the inspections.
If a | abel appears faded or illegible, affix a new

| abel to the bottle.

In the event you are unsure of the exact contents of a
chem cal m xture or you have an unl abel ed conpound,
you nust conduct a prelimnary analysis of the unknown
conmpound by exam ning the item and conpleting the
Unknown Anal ysis Checklist on the foll ow ng page.

Phot ocopy the formand conplete it, recording your
observations and any known history of the material as
request ed.

CAUTI ON:  Wear appropriate personal protective

equi prent and work in a hood when openi ng containers
of unknown chemicals. Bear in mnd the hazards

i nvolved in handling potential pyrophoric and peroxide
formng chemcals. Several classes of chem cals can
form expl osi ve peroxi des on | ong exposure to air.
Unless it is known that the conmpound does not contain
an expl osi ve sub stance, do not use heroic efforts to
open the bottle to exam ne the contents; it may be
necessary to di spose of the bottle as a potentially
expl osive chemcal. |[|f you have questions concerning
potenti al expl osives, contact EHS at (292-1284).

Retai n one copy of the conpleted formand submt a
second copy to the Chem cal Managenent Program at the
foll ow ng address:

Chem cal Managenent Program
EHS

Room 210

1314 Ki nnear Road



Once the programreceives the Unknown Anal ysis
Checklist, technical staff will review it and foll ow
up analysis wll be performed by EHS personnel before
waste pickup. |If chem cal waste personnel have not
contacted you nor had your waste evaluated within

t hree weeks, contact the Chem cal Managenent Program
(292-1284).

NOTE: A COPY OF THE UNKNOWN ANALYSI S FORM | S NOT

| NCLUDED I N THI' S VERSI ON OF THE GUI DEBOOK.  PLEASE
REFER TO THE HARD COPY OF THE GUI DEBOOK OR CONTACT EHS
FOR AN UNKNOWN ANALYSI S FORM



Appendi x 3: Drum Desi gnat or Code

The Drum Desi gnator Code (DDC) is an internal system
devel oped for classifying chemcals. The DDC classifies
hazar dous substances through the use of a two-part
designation code. The first two digits of the DDC rel ate
to the Departnent of Transportation (DOTI) code and
designate the chemcal's primary hazard. The second part
of the DDC consists of two letters, which further
descri be the chem cal / physical characteristics of the
subst ance and define the type of disposal or treatnent

met hodol ogy required.

The conplexity of chem cal waste managenent, generated by
increasing regulatory restrictions, has led to

devel opment of the DDC. Defined below are the various
designations of this coding system

Drum Desi gnat or Codes

Hazard Cl ass Codes

01 Corrosive bases

02 Corrosive acids

03 ORMA (O herwi se Regul ated materi al - A)
05 ORME (O herwi se Regul ated materi al - E)
06 Conmbusti ble material s

07 Fl ammabl e gases

08 Fl anmabl e |i qui ds

09 Fl anmabl e sol i ds

11 Non- f | ammabl e gas

12 Or gani ¢ peroxi des

14 Expl osi ves

16 Oxi di zers

18 Poi sons



Di sposal Type Codes

BS Bul kabl e sol vent

CG Conpressed gases

CL Chl orinated organic liquid
CN Cyani de

CS Chl orinated organic solid
DX Di oxi n cont ai ni ng

EX Expl osi ve

FB Fuel bl endi ng

HM Heavy neta

HP Pesti ci de

LI Li quid inorganic

LO Li quid organic

NA Nitric acid

NH Non- hazar dous

PA Poi son A

PB Poi son B

PI Poi sonous 1 norganic

PO Pour abl e oi

PX PCB cont am nat ed

RX Radi oactive materia

SC Sul furic/chromerge

Sl Solid inorganic

SO Solid organic

SS Shock sensitive

T™W Trade waste incinerator
W5 Wat er sensitive

NOTE: THE DRUM DESI GNATOR CODES ARE CONTAI NED | N THE
HARD COPY OF THE CHEM CAL MANAGEMENT GUI DEBOOK



Appendi x 4: Laboratory C eanouts

Responsibility for proper managenent and di sposal of
hazardous waste falls to the occupants and
admnistrative units assigned to the generator area.

I ntradepartnental and interdepartnental space

reassi gnnment often results in major hazardous materi al
cl eanouts. In these cases, the guidelines outlined in
t hi s gui debook nust be followed. 1In addition to the
usual guidelines listed, the Chem cal Managenent
Program nmust be notified in witing at | east 30 days

i n advance of the cleanout in order to make di sposal
arrangenents. Failure to make tinely notification (30
days) of the cleanout will result in surcharges to the
admnistrative unit for the cl eanout.

I f you are assigned a new space that contains
hazardous waste | eft by the previous occupants,
notification to the Chem cal Managenent Program nust
be made in witing within 30 days of the space
reassi gnnment or the new occupant will assune all
responsibility associated with the itens left in the
| aboratory. If notification is made in these cases,
the admnistrative unit that controlled the space
before reassignnment will incur surcharges associ ated
with the renoval of the hazardous waste.



Appendi x 5: Chem cal Waste Registry

This registry is a conpilation of chem cals processed by
t he Chem cal Managenent Program Chem cal materials are
listed in al phabetical order, with the follow ng
correspondi ng designations to assist safe handling and
proper manifesting of chem cal waste:

1. Chem cal Abstracts Service (CAS) Nunber
The CAS nunber is a systematic nunber assigned to
t he chem cal conpound. Include this nunber on
t he hazardous waste nmanifest.

2. Envi ronmental Protection Agency (EPA) Nunber
The EPA nunber is intended to designate the
pri mary hazard of a chem cal according to the
fol |l ow ng gui del i nes:

D001 I gnitable - flanmable |iquids and
oxi dants

D002 Corrosi ves

D003 Reactive - water and shock

sensitive conpounds

D004- D043 Toxic materials - heavy netal
poi sons and specific pesticides
Pxxx Acut el y hazardous wast es
UxX XX Toxi ¢ hazar dous wast es
3. Drum Desi gnat or Code ( DDC)

The DDC is an internal system devel oped for

cl assi fyi ng hazardous substances through the use
of a two-part designation code. See Appendix 3
for a listing of DDC codes and their definitions.
I ncl ude this designation on the hazardous waste
mani f est .

4. United Nations/North America (UNVNA) |.D. Nunber

Four digit nunber used internationally (UN) or in



the United States and Canada (NA) to identify a
hazardous materi al .

Fl ash point (FP)/pH

Fl ash points are recorded in degrees Fahrenheit
according to the closed cup nethod. The pH
values listed refer to the pH of an aqueous
solution of 1% wei ght of the conpound.

Liters (L), Kilograms (K), or Gas (Q

I ndi cates the physical state of the conmpound at
room t enper at ure.

Reportabl e Quantity (RQ

This is the mninmum anount of a DOT or EPA
regul at ed conpound that if discharged into the
envi ronnent, nust be reported to the Nati onal
Response Center.

Comment s

This colum is reserved for any additional
information that nmay aid safe handling of the
material and includes the follow ng
abbrevi ati ons:

BP Boi | i ng Poi nt

CAR Car ci nogeni c

CL Chlorinated Liquid
CoMm Combusti bl e

COR Corrosive

CS Chlorinated Solid
CSA Cancer Suspect Agent
DRUG Drug

EXP Expl osi ve

F Fl ash Poi nt

| RR Irritant

LAC Lachr ymat or

wvP Mel ti ng Poi nt

MUT Mut agen

OX Oxi di zer

P pH

PIH Poi son I nhal ati on Hazard
PLY Pol ynmeri zes

PRX Per oxi de For ner



PYR
SKC
SCQL

SS
STENCH
TER
TOX

Pyr ophori c

Skin Corrosive

Solid at Room Tenper at ure
Shock Sensitive

St ench

Ter at ogen

Toxi ¢

NOTE: THE CHEM CAL WASTE REG STRY |I'S CONTAI NED I N THE
HARD COPY OF THE CHEM CAL MANAGEMENT GUI DEBOCK.
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