Hazardous Waste

Management Systen
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CLASSIFICATION,
CHARACTERIZATION AND CODING

HAZARDOUS WASTE ?

“In the context of the continons efforts to modernie and enhance the well-being of the
Egyprian people. I have the Pledsure to mitroduce these easy-giides for Hazarndous Waste
Waste of activities and processes or its ashes Management which come as an applicanon of lau 41100y,

which retain the properties of hazardous These easy - guides certify the cooperanon between the .ine mmustnes. Borernmen;
substances and have no subsequent original agencies and both the civil and the indusireal SxwTes Suck 1 cooperunon i indispersable
or alternative uses, when it comes to the en wotmental aspects thar wltimaiel: accrue 1 the wbole oCIery
! cannot but gire my thanks and apprecianion o those whe acbiered therr uork,
particularly the Program Suppont Uniit of the FEPP and the \f nistnes of Health. Ekecmia.
Agriculture. tnterior Industry and Petrolerm

Finallv. it is my wish that this publication has Msefud appdicats ws and serves as a rference

fo parties incolred in Benerating. doring. frinspenting. treareng. duspostng ard reciching

of bazardous wastes in Egvpn ~
72,

Minister of S for Emaronmentat Affair

Fr Mamoonk Bina

The Basel Crnvention established the
following Hazirdous Wastes charctenistics

The Europezn Waste Canalogue (EW()
established in 1993 includes 645 Wasle npes.
Hazardous Waste List (HWL) extabhshed in
1994 is subset of the EW'C and consists of 236
of the 643 EWC waste wpes thal were
considered 1o be hazardous at the time that b
was agreed. Characteristics of the wasies are-

1 Explosive

21 Flammable hquids

31 Fummuable soluds

1 Waste ubk 0 spontaneous Combkston

According 10 US Environmental Protection
Agency (US EPA) legislation. four main
characteristics have been considered for
classification of hazardous wiste:

1} Flammability

2) Corrosivity

3) Reactivity

4) Toxiciry

I3 Highly flammable
2) Flatnmable

=3} Corrosive

+) Explosive

3 Oxidizing

0} Irritant

) Toxic

8) Harmful

9} Eco-toxic
10 Teratogenic
L1y Mutagenic
1) Carcinogenic
13) Infectious
143 Liberates toxic gases by reaction with

acid or warer

51 Waste emis fammabde s by reaction
with water

O Oxidizing

71 Organic peroxide

8 Posonous agcute s

91 Infevuious
1 Conrosive
11 Liberates 1oak: gas i comtuc with water
120 Toxu rdelaved or chromics
131 Ecotoxic



classification of bazardous

waste includes five Hsts and distinguisbab

Hazardous Waste

- Listj_ﬁ_ﬂ_ﬂ—
_ List F -
List K -
- List lj -
List U

le characteristics.

Characteristic J
Flammable }
- —_

Reactive
[ [ — e
Corrosive
Toxic

/



Certain classes of chemical wastes are
specifically listed as being hazardous. Codes

for these tvpes of hazardous waske have

been defined. These wastes are known as
"Listed Hazardous Wastes™ Common listed

wastes include:
5-LISTED WASTES (SPECIAL)

1) Medical waste

2} Radioactive waste

31 Paint waste

4} Asbestos waste

31 Gas cvlinder or Aerosol Cans waste
6 Empty container waste

) Photographic chemical waste

8) Oil waste

91 Banterv waste

F-LISTED WASTES

Wastes generated during a non-specific
industrial process. Solvents such as paint
thinners with Xvlene. Toluene or Acetone
and carburetor cleaner. sludges from
electroplating. wastewarer treatment studges.
leachate. spent jon exchangers and activated
glass are included in this list

K-LISTED WASTES

Wastes generated from specific indusirial

processes such as:

1) Wood preserving processing

2) Pigments and paint processing

31 Organic chemicals processing

) Pesticides processing

5) Explosive processing

06) Petroleum refining processing

™) Petrachemical process and pyrohtc

processing
8) Iron and steel processing
9 Copper processing

10) Lead processing

11y Cadmium processing

12) Aluminum processing

13) Ferroallov processing

14) Non-ferro metallurgrcal and metal work
processing

15) Mual surface weatment ¢ etching. saining,
polishing. gakanizing deaning, degreasing)

16) Chlorine processing

170 Ink formutaton and Prntng prwessmg

181 Pharmiceutical and cosmetic Processing

19 Coking processing

200 Natural gas Provessing

2D Pulp paper processing

22y Leather and fur pre Kessing

23 Texule Provessing

249 Polymers processing

251 Fentilizers pro essing

20) Production or use of solvents

27 Remonal of o xlings

28) Coating paints, Licquers, vamishes and
plastics

29 Glues. cements. adhesive Liex ared resans

3 Prodduction or use of materials made
with silicones

31y Cleaning, empiving and maintenance
of tanks

32 Cleaning of barrels contiinmg
chemical substances

33 Water and wir purification processing

30 Incineration, distillation and
LONCENIRILoN priwessing

35 Muainterarnce and repxiir Work on vehickes

P-LISTED WASTES:
Wastes that contain avutely hazardogs
textremely toxic 1 off-specificanon mulenidds

sy well as conuiner residuces and spall

residues of these matenals,
U-LISTED WASTES

Wastes that contain unused toxre hazardous
off-speafication muterials as well ax ontiiner

residues and spill resiues of these mutenals

HAZARDOUS WASTE

D Exhibits anv of the characteristics
of hazardous waste whentified

23 Has been found 1o be faal 1o humans
in low doses ur in the absence of datg
on human toxicity. it has buven shown
to have an onl LDS6 WICHY castred
m rats of less than 30 milhgrams per
kilogram, an inhalanon 1S SRS
measured in s of b than 2 nulhgrims
per liter, or a dermal LD50 toxciny
measured in rabbits of less than 200
milligrams per kilogram or s utherwise

capadle of causing or sgniticantly
CORI butng 1o an crease in SO
weve sihie o IR rey erible
iHness « Acute fexwrty. PoListen] Wosted
IContons any of the LI Consutuens
hstedd i U lsstend woasee aml the wiste
Bocap e oF posing s abwimgd present
or potental hazand o huaun health or
the envirenment when umproperly
tredtesd, somd, trnsported or hispoosexd
of . or ¢ therwse markaed depending on
the foliowing factoes
4 The mature of the toxcin prescned
by fhe constituent
b The voncentrutens of the CORSTItUe I
in the wasge.
¢ The sotensal of the CORSIIUent or
amyoxk degradation product of the
LONSRECNE TO mugrite froen e woaste
MO T % e aronEent unsder the nvpes
of moroper MAnIgement
Jd The persstence of the CORSTHLUCTIE Or
ANy foxk degraditoen paxduct of the
CORSLIven:
¢ The paennal for the constituent or
AN b X degradation product of the
consluen: o Jegrade o aon-
Rarmi il conststuents and the rute of
degradcansn
f The dearee 1o which the o stituent
or any degradation product of the
vonsrgent bre-sccumulites n
(SR I i 2
# The pausble tvpes of ERprOper
e merE o whach the wiste cogkt
b subncred
h The quintmes of the wste wenerited
S dn dual genenition sges or 311 381
TODORE of slew e huses
1 The natu v and severms of e humein
bealth | nd vavironnwntal Jamage
that hus ovcumred as 3 resulr of the
NPTOPT Sranagement of wastes
contamng the consaituent
PAGons Lken v ather povernmental
RTINS  eulion proerintes Prsedd
v e heakh oe eonmonmened bzt
Porcd v he wade of norge o LT,
Hazardous was ex thar huve been bstend 1n
dwcordance wrh the cmienon m 12y are
desipnated as 3 nme hazardows rextremels
WO Wastes sl Proand woastes thae Frave
been hsted in e conbance wth the oritervon
13 are designe ted as oxe wasges eling 17



CHARACTERIZATION

IGNITABILITY TEST

1) For liquids, the sample is slowly heated

(in a closed cup tester) at a constant
rate with continual stitring. A small flame:
is directed into the cup and the flash
point is measured. It is the lowest
temperature at which application of the
test flame ignites the vapor above the
sample, Wastes that have a flash point
< 60°C are ignitable (lammable).

2)For solids, the test material is formed into

an unbroken strip or powder rain 250
mm in length and 1 ¢cm <ross section.
An ignition source i applied o one end
of the test material to determine the
burn rate. Waste that have a rate of
burning of > 2.2 mm/sec or burn time
of < 45 second for 100 mm are
considered to have a positive resuit for

ignitability.

CORROSIVITY TEST

1) A circular specimen of SAE 1020 stee!
of about 3.753 c¢m diameter and 0.32 cm
thickness is allowed to interact with e
waste solution at 33°C for 24h. The wast¢
has corfection characteristics if the rate

of correction is > 6.35 mm per year

2) Aqueous waste with pH < 2 and > 125

are corrosive. Similasly, solids or non-
liquid waste when mixed with an
equivalent weight of water and shaken
well produces a selution having o H
< 2 and > 12.5.

33 Solutions of corrosive hazardous waste
cause visible necrosis of rabhit skin

within 4 hours of continuous contiuct,

REACTIVITY TEST

1) Reactive waste is capable for detonution
or explosive decomposition il heated
or allowed to react with water & ith

potential explosion or violent generation

of gases ar vapour.

23 Reactive wastes upon acidification to
pH ~ 2 release Hs5 {> 250 ppm) or HCN
(> 300 ppm).

3} Reactive wastes or their aqueous extract

upon reaction with 10% KI release iodine

that gives violet colour with starch.

TOXICITY TEST

1) Toxic Characteristic Leaching Procedure

(TCLP) is used. A 250 g (dry weight) of
finely ground solid waste or liquid waste
is placed in 1.5 L flask and treated with
1 liter of acetic acid/acetate buffer of
pH 3-5. At the end of 18 hours stirring,
the solution is filtered through a 0.45
mm filter, the supernatant is collected
and analyzed for metals, herbicides,
pesticides, volaiile organic and
sermni-volatile organics using s the standard

methods of analysis .

2) Toxicity of rats by measuring (lethal dose)

LD30, or lethal concentration (LC3) (Le.
500% mortality within 14 days or 4 hours)

may be used.

Is the material .
usable by someone else?
- I Jos
Transfer/ rccycle )
Is the material
intended to be discarded
or not usable because of
jts present condition
(e.g. contaminated, spent,
cutdated, unknown,
without any user)?
1f the material
is not a wasie,
Yes then itis nota
hazardous
waste.
Material meets the
definition of a waste.
Continue on Master

Flowchart.

]



Yes Refier w0 Wast: Definition (i) |

Is the wastc a special wasee? _
llcﬁ:'mSpedﬂl’aﬂ:(p*j). J

I the waste found in List K
Isthcmgmer&ddwhgamn—spuiﬁc
indmtrhlpﬂxm{l.btﬂ?

e e

S
S

ks the waste an intermediae
OF container residoe with a generic
mame found in List P or U (page 13




Start hery

e

Is the waste radioactive? )———» Refer to Medical Waste

it e e e e

Is the waste radioactive? f———r Refer to Radioactive Waste

Yes

Is the waste paint? ijP

l or
Yes

Does the waste contain ashestos? ———> Refer to Asbestos Waste

Refer to Paint Waste

lo;-

Yes
Is the wastc 4 gas cylinder or — Refer to Compressed Gas
an aerosol can? ;
[ or
Is the waste an Yes

== .

Yes

Is the waste a metal? )————»

lo:-

Refer to Scrap Metal

Yes
Is the waste a photographic "~ Refer to Photographic
. Chemical _ Chemical Waste
[ or
; Yes
Is the waste an oil? }__/_, Refer to Oil and

y Grease Waste

l or
Yes

is the waste a battery, (NiCd, PbH)? J__" Refer to Battery Waste

The waste is not a special waste.
Continue on Master Flowchart. /

.~ —» Referto Empty Container

{ swrthere

|

. Is the waste blood, a blood
Yes | oroduct, blood transfusion
equipment or human
organs and tissues?

o

Is the waste a culture

of an agent infectious
to humans, a viral

i waste or a test animal?

o;l

Yes ; Is the waste a hypodermic

Yes

——

not contaminated with
radioactive or hazardous
A materials?
orv
Yes Is the wasie generated

from the treatment or
immunization of
animals or humans?

Orl

Is the waste generated
Yes by research involving

) live or attenuated
L L pathogenic organisms?
i

L

v

Is the waste a blade (i.e.

scalpel or razor blade) used

Yes. D the treatment or diagnosis
% of humans or animals?

or|

is the waste generated from
delivery or operating
Yes; Tooms,or a bacteriological
\ or pathological lab?

or)

Is ihe waste catheters,
- excreted patient’s fhaids,
Yes  Wasicplaster, dental
\_ orused dressings?
or{

1s the waste slides,
X-ray films, or

objects containing

y medical residues?

Yes

The waste is not a
medical waste.
Continue on Master
. Flowchart.



Start here Start here |
_I__/ .
Is the radioactive symbol (with or
without the wording) displayed on the waste Yoo :
OF waste S 1 r
"‘—I; T b the waste paint-refated
The waste is a radioactive mmmhmmmﬂb“md‘
Doesd:ewastemnlainanyradkncuvemmeﬁal? Wwaste if the | goh\_mlm
Doeslhewastcmnminznyisotopeofan Yes acﬁvit_;.‘lsgluteﬂhan and pigments)?
element that undergoes nuclear transformations — 10 this anl{kc&onm | T el
emitting a form of radiation? Y Radiation Safety for further
- T T T assistance. /
, Or —_ . ——
Does the waste contain any uranium, thorium compounds or Yes Continue on Special |
needls.gcnermorpilb.orsourmcon Waste Flowchare i
radium 226, technitium 99, cobalt 60, cesium 137, —_——
sodium 22, 24, phosphorus 32, chiorine 36, calcium 45, 47
cobalt 57, iron 59, selenium 75, yitrium , indinm 111, Yes

iodine 125, xenon 197, mercury 2(;3, carbon 14, sulphur 25, or

chromium 517 ) ¥
T..._., e e T I the o
Or ﬁom[\dnlotmhhﬂh
Is the waste a orgui:::nﬂvumarmpenﬁ:d
self-illmninamedexitsisn.smokede!ccmr, Yes Aqueous solotion
electronczpmredetmor(lim}, * or wasie from paint or varnish
or static eliminator? y removal?
Yes

The waste is not a

radioactive waste.
Continue on the Special

Waste Flowchare,

o

Fire door core material
Roofing felt

Floor tiles and mastic
Transite sheets (cementious panels)
Sprayed-on ceiling materiaks

Boiler insulation

Pipe insulation

Filter insulation

Brake pads

Chatch plates

Gaskets

Electrical wire insulation

Thermal insulation on an electrical

Yes




Start here )

I

Is the waste . )
an aerosol container or a single- | )
use propane canister? !

is the container completely emptied
Yes  of the contents to the maximum extent
practical under normal use (ie. the The aerosol container, .
spray mechanism is not defective)? even if completely empty,:
) is 2 Hazardous Waste. /
l Yes -
Yes
Did the container formerly contain
an extremely hazardous waste
(refer to the List of Extremely
Hazardous Wastes, Lists P & )?

or don't know

Dispose in regular trash. .

Is the waste Contact the supplier or

a compressed gas cylinder Yes manufacturer and arrange to
have the compressed gas cylinder
retarned to them for proper
disposal. If not returned to the
supplier or manufacwrer, the
waste is hazardous.

(including gas cylinders, lecture '
bottles or refillable LPG canisters)? |

Continue on Special .
Waste Flowchart. /,r-’

Siart here }

Does the waste meet the definition of empty? ‘1
For empty containers that held a pourable hazardous

Is the waste an empty container that | Yes <20 Hters  material, no further material can be poured or drained
formerly contained }_—> Size of container ——>  from the container when it is held in any orientation.
- For empty containers that held a non-pourable

a hazardous material (List PorUy? .

hazardous material, remains in the container cannot
be removed by physical methods (excluding rinsing).

=20 liters
Yes
¥
. e Did the empty container
Continue on Special The waste 1s formerly contain a material that had
Waste Flowchart. hazardous waste. . X s

i i a positive toxicity test.

Completely deface all markings on Did the empty container
the container and dispose in formerly contain an
regular trash, or reuse the Extremely Hazardous Waste
container. . (refer to lists P and U)?

Yes or
don’t know Yes



Is the waste

a solid metal? aChcnlkalpfodlmtscd Cominueonspechl
T for photography? vaste Flowchar.
m - EETIRP— FE— —
The waste can't be
mcydadasscr.ap
Yes metal Continoe on > Has the Unused photographic
, photographic
Special Wasie » chemicals are
Yes
Is the metal
aluminum, Yes — Is the waste fixer, bleach-fixer
Copper, iron, steel [‘ (blix), color developer, cobor
or zinc? stabilizer, or selenium toner?

e _ ) - H\\ﬁ:\
Whmmnretlhn3kg Yos \ D 4
orimﬁ“dml lsthcwas(cpho!ognphicﬁlm_ . A TN
has been accumabaed, X—ﬂyﬁhnorpapcrconlaining ] )

#rrange for callection. [_ metallic silver or their ash? \/
Is the waste a metal i
or an alloy of ]@,f Is the waste water or solvent-based
mercury, beryllinm, [~ developer and activator solution (cg ; a
selenium, cadmium, : black&whhedcv:lopcr.sepialom-r. VoG
antimony, tellurivm Yes: stopbalh,orhypodtzﬂngagtm)? { S
or thallium? | ]
Yesl . )
o S
Start here Coutinue cn Special
e [ Waste Flowchary
Is the waste an oil or grease? v
es
Oilscannotbedisposeddown!hednin Does the vaste consiss of
- any oils containing PCBs or
(evcniflhcyarenotahmr&unwue). e
Examples of oils inchade: Or
Chlorinated, non-chlorinated and synthetic, '
mumpmnpoi!.comprmoroll. Mmmmmoﬂ
emubsions oi] Or grease
motor oil. lubricating oil, fmmoil—'wmcrmur
Penetrating oil, machining oil, shudges?
bydraulic oil, engine oil, Yes .
heat transmission oil,

bilgcoilﬁnmmvigaﬁonorknyscwus.hmkeﬂmd.

mineral oil, other non-specified oil waste,



Start here ,/}f l
Is the waste a battery?

Examples of patteries that may be a Hazardous Waste

due to their corrosivity, reactivity or toxicity: = — )
« Lead acid batteries ‘

« Ni-Cd rechargeable batteries

« Lithium batterics

« Mercuric oxide batteries Continue on Special |
« Silver oxide batterics ! waste Flowchart.
« Unsorted batteries ! - 7

« Electrolytes from batteries and accumulators

HAZARDOUS WASTE TEST & DETECTION METHODS

start here

|

\__/»—H—— Physical state of waste

Liguid

Is the flashpoint of the waste (or

any single phase) < 140F (< 60C) ﬂ Yes , |
(refer to Flashpoints for Common |
Compounds)? , l
Is the waste capable of causing fire .
Yes through friction, moisture
: absorption, or spontaneous
chemical change?

\}&J
Is the waste an agqueous =

solution containing 224% '
alcohol?

waste does not meet the definition
of Flammable Waste.
Continue on Master Flowchart.



a solution, having a pH less than or

o - ] & T Hazard class: Yes mdmhmm
than or equal Corrosive Acid.
2{pH<2). } - equal w0 125(pu < 125),

When mived with an equivalent ’
Water has a pH greater i ¥os Hazard class; b weight of wasr, the wasee produces ‘
orequal to 125 —> Corrosive Base, +—————0u asohnimtuvlq-yﬂmlhn |
(pH 2 125%). J / k

of cqual so 12.5 (pH > 12.5),
h_'—'*——wml




Daes the waste emit toxic gases
when exposed to air?

Yes
Is the waste unstable (readily Does the waste react violently when
undergoes violent change with or exposed to air or form potentially
Yes explosive mixtures with air?

without detonating or exploding)?

Is the waste a potential peroxide former
Does the waste emit toxic

or an oxidant that has either exceeded its
open or shelf time limits or is stored in an __ gases (e.g. HCN, H28) when in J
undated container of liberates iodine from Yes contact with water or acids?
aqueous potassium iodide? e e
waste does not meet the Does the waste react violently
definition of Reactive Waste. with water, or form potentia]ly
ntinue on Master Flowchart., V Yes explosive mixtures with water?
Start here
4
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