
ON-SITE STORAGE AND HANDLING

1. SCOPE AND OBjECfIVES

Improper storage of hazardous wastes can
cause serious accidents. health and safety
problems. and damage to the emironment.
The objective of iliis document is to pIm-ide
gUidelines for safe. on-site storage and
handling of hazardous waste. Currently.
solid hazardous wastes are temporarily
accumulated on-site and periodically
transferred 10 local dumpsites for off-sire
disposal. Liquid hazardous wastes are
generally discharged into the sewers with
or without adequate treatment. Gaseous
hazardous waste can be in the fonn of
"empry- cylinders containing residual gas
that is hazardous. or ll"fl<'l"led due to physical
or chemical reactions of orner waste.
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2. REGULATORY
FRAMEWORK

Law 4 of 1994 is the overall legal instrument
that regulates emironrnenul pollution rontrol
in Egypt. Articles 1. 5. 29. 30 to 33. 85. 88.
95. 99. and 101 to 10.. of this Law and the
Executive Regulations for Law -t. Articles 2')
through 33 are the rele\"ant articles for
management of hazardous wasle_

3. UCENSE FOR HANDIJNG
HAZARDOUSWASTE

The applicant submits his application in
writing containing rhe dala identified in
Article 26, of the exeanh'e regulation. The
license shall be \'alid for a maximum of :;
years and subjed 10 renewal tAnicie 1--).

It can be revoked or suspended if:
• It was obtained using false data,

• Its condition.<; are violated.
• Cnforeseen dangerous en,-ironmenral

effects or new rechnologies make (he
Iicen.se im·alid.

• If EEAA concludes that it is uns.:J.fe ro
handle the waste_

4. CHARACfERIZATION OF
HAZARDOUS WASTE

According to Article .!8 par.gr.ph 1B oj the
Executi'·e ReguLllions of law .1. en:r-y
eslablishment must char.Il..""terize the waste
generated in temlS of horh quantity and
quality_ :\ new hazardous w:.L..:.te da........ifk""'300n
system ha.." been pUI in place_

S. TYPES OF STORAGE
FAaunES

Hazardous waste stor.l~e bcilities ('~n he
either on-sire. at the property where the
waste is generated_ or ofT-sire. ar a (.ummon
hazardous v."35te Slordge a.nd di~1 facihty
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ground or hUlled underltfound EE."'-.\.
<.Joe;. fl(l( recOIl mend ~1UflId t:mks
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lock should be properly l::.tbeled and kept
in a secured office. A dupllcate or master
key should be available in case of
emergencies.

• Have at least two access gates: one for
normal use, the other for emergencies.

• Have a person responsible for the security
of the storage area.

• Be controlled: only trained personnel can
enter the hazardous waste storage area.

• I lave a restricted area sign: a hazardous
waste storage area.

• Be well lighted for security at night.
• Be designed to accommodate temporary

containment of spills and equipment to
respond to spill incidences.

~....~.......•_-_.
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Figure I. Sample Layout of a Hazardous Waste Storage Facility
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responding to fire and othlCr eIllcrgency
situations.

• Adequate separation of incompatible
wastes, satt' movement of wash' (( lntainers
using mechanical equipIllt'CI. and
adequate access for inspecrion.

• Ignitable or reactive V\'aste C"oIid or liquid)
should be stored ;.It least 1') nJcler" from
the faCility's property line, Fi.v;urt' I s!lo'V,'s
the lavout for such a facility

6.4 SHTRITY
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The storage area should
• Be secured with a 3 meter \v:t11 or fence

and have locked gate.". TilL' kn-" to the

6. REQUIREMENTS FOR
STORAGE FACILITY

• Must he a secure site with limited
admission.

• Must be located away from slOrage areas.
particularly those for hazardous chemicds.
and from drinking water sources and any
residential areas.

• Must have access for loading, unloading.
and responding to emergency situations.

• Must have electrical pov..'er, including
emergenL)' power supply.

• Must have a \vater supply for cleaning
and firefighting.

6.1 LOCATION

6.2 CAPACITY

63 LAYOUT

Severdl fac10rs should be considered such as
present and projeaed waste quantities, types
of wastes and their incompatibility, storage
time, and cost of bulk versus drum storage
including transportation and disposal.

Outdoor storage is recommended for ea."e
of accessibility, handling, safety, and cost
considerations. Indoor storage is vital to

protect srored waste from extreme heat or
for other considerations.
Storage space should be laid out to contain
all types of hazardous ,,,aste produced by
the industry.
It should proVide for:
• Access from at least two sides for

Figure 2. Drum Storage for Hazardous Waste Liquids
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6.5 DESIGN

The most common type for SlOGlge of liquid
and solid hazardous waste are the 2())..liter
steel drums. The drums should be made of
or lined '\\ith material.. that "ill not reaQ \\ith
the hazardous waste (0 be slored. liquid
wastes need an eJX>:\'}"--based coating or anti­
corrosive paint for lining the inside of the

drums. Solid \"\'aSte requires a polyethylene
liner for corrosive '\\"'3Stes. Drums should be
stored upright on wexxten pallets. as sho\\n
in figure 2.
Each drum mUSl be labeled and Slacked so
the label is visible. The storage area should
be divided into two sections. one for drums

containing liquids and the other for drums
containing solids. A containment system
'with a curb sufficient to contain 1(')'% of the
total drums "olurne should be built around
the boundary of the SlOr.1ge area for liquids.
The floor should slope (2% minimum slope)
to a collection area to remo\-e liquids
resulting from spills and leaks.

Vnderground tanks require double v.-alled
construction. excavation. shoring, and leak
detection and monitoring systems. They
must have a corrosion resistaIU coating and
cathodic protection. Considering the
complexity of installation and operation.
and the high risk of emirorunemal damage.
it is not recommended to use underground
tanks for the storage of hazardous \V35tes.
This document only prO\ides guidelines for
above ground tanks.
Tanks of Sleet or fiberglass reinforced plastic
(FRP) should be installed above ground.
All tanks should be dearly labeled and ha'-e
sufficient structural strength to hold contents,
be compatible v.ith the wastes to be stored
and have corrosion protection.
The foundation for the tank should be a
reinforced concrele slab of adequate strength
and thickness to prevent failure due to
settlement. compression. or uplift pressure.
Secondary containment can be prO\'ided
by a double-waDed tank or a \'ault around
single·walled tanks or group of tanks.
Double-walled tanks should be designed
as an integral structure to contain any liquid
releases from the inner tank.
Vauh systems consist of a wall enclosing
the tank area and should contain 1Wi} of
the capacity of the largest tank in the
enclosure. plus the estimated volwne of the
maximum 24-hour rainfall. as shown in
figure 3.

These are rectangubr steel bins. fined with
rigid CO\'ers (0 keep out r.Jin and en~ure

againsl wind dishursemem of m.ltenab
They could range in l."'dpacity from 1 [0 ..?o
Ions of solid hazardous waste:-. TIlt'
comainers should be located on a concn'1.e
pad with a minimum lhicknes...(, of -.::' l...1ll.

They should be c1e-.rl\·laheled and marl<ed.
Tahle 1 gi\'es specifk-ation.(, for hom vettil."'dl
and horizontal above ground Slorage tank~.

[-' ..., 'I F\II'TY CHF\l!C \L'"
l'( )'\T-\!'\U\ ....

Improper use of empty chemical containers
can result in serious risks. The owner uf
the facility should detennine chemk--als tlut
are harmful to human health. ha.o;ed on the
"taterial Safety Data Sheet supplied hy the
manufacturer.
Di.';;pose of empty containers as follows'
1) Cardhoard boxes and paper and plastic

bags should he crushed on-:-.ite and
disposed of along with solid hazardou....
waste.

2) Sleet and pIasllc dnuns should he collected
by the supplier from the manuf:1l.'turing
faciliry. If not they should he crushed
on-site and stored separately from hulk
stor.Jge for other hazardous wa:-tes

3) Steel drums elJl be sold to a scr.Ip metal
redamation fadiIv. after hetn~ thoroughl,­
cleaned and decontamina'ed. and <-ru"ihed
or cut up on-site.

-4) Dis-posahle lines in...ide the drum.... should
be removed and disposed of as haz;udou,;

solid waste.
Coder no condition should an empty
cont.ainer of hazardous chemicals he
dispa.-.ed of off-sile wilhout crushing lhe
container on-site.

7. OPERATION AND
MANAGEMENT OF
STORAGE FAOUTY
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Figure 3. Tank Storage for Hazardous Waste Liquids
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TABLE (l) ABOVEGROUND STEEL TANK
MINIMUM WALL THICKNESS

IIORlZONTAL TANKS

\ll11imLlm \ktal Thil knc"is (em)' I I.\Iaximum Diameter
(cm)'11

Thlckncss «( 111)' I I

Carbon Sted
,

Stainless Sted

1,800 121.92 0.236 0.180

2,000-4,000 162.56 0.312 0.218

4,001-34,000 193.04 0.424 0.292

34,001-132,500 36576 0.609 0.401

132,501-189,250 365.7 6 0.927 0.609

VERTICAL TANKS

Shel]<2)

TIlickness (emY1 )

Carbon Steel

Bottom Shel112 )

Stainless Steel

Bottom Top

< 4000 liters

> 4000 liters

0.236

0.424

0.236

0.609

(J 21 H

0.292

0.236

0.312

0.218

0.401

0.218

0.086

Source: Underwriters Laboratory, Inc.. L'L 1·i2, "Steel Aboveground Tanks for FI:I111mable and Combustible Liquids," (984)

Notes:
en Dimensions are exclusive of corrosion allowance or variations in density 11t' t;mk contents.

(2) For a tank more than 7 meters in height. all parts of the shell located more than 7 meters below the top edge of the shell shall

not be less than 0.635 em.



7.4 SEGREGATION k'lD STORAGE
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8. CLOSURE PIAN

Every facility should have Closure Plan to

ensure that all hazardous waste is adequately

removed. It should include:

1) A description of how each hazardous

waste management unit will be closed,

details of removal of residual hazardous

waste, and decontamination of

equipment, structures, and soils.

2) A description of the sampling and resting

procedure for the soils and groundwater

to identify existing contamination.

3) An estimate of the total inventory of

hazardous waste stored, including types

and quantities of different types of waste.
4) A description of how and by whom the

Wd.ste was transp=:>rted, and at which facilities

the waste \vas disposed of off-site.

7.9 INSPECTION AND
MONlTORINC

Inspect at least once weekly, to look for

leaking drums, tanks, and containers, and

for deterioration of any of the containers.
Also look for proper storage of the drums.

labeling, segregation, aisle space access,

handling equipment, personal protective
equipment, and general housekeeping

requirements. The secondary containment

system also should be inspected at this time

to ensure there is no accumulation of dehris

or blockage of the liquid collection and

sump area. The walls of the secondary
containment should be inspected to ensure

that its integrity is maintained. The tanks

should be inspe<-1ed daily for overfill controls,

leaks, spills, flow, level control, pressure,

and temperature gauges. Sample inspection
checklist are included on the following ruges.

~.8 PERSONAL PROffer ,c I', \ND
HEALTH AND S,\ITI',

5) \'(!ater at adequate volume ~jnd pressure.

Facility should prepare a ContingetlL')' and

Emergency Response Plan that includes:

1) DeSCription of actions to respond It) spills.

fires, and explosions.

2) Arrangements with the locl! poliu:, and

fire departments, and hospiLlls to
coordinate emergency se'Tices

3) List of names, addresses. :lnd phone

numbers of emergency coordinators.

4) List of all emergency respon.~e t'(juipment

at the facility, including fir."t ;lid "lations

and where they are located.

'S) Description of the evacu3!ion plan for
facility personnel including detai!~ of rhe

signals to usc to start n-anI3tion,

evacuation routes. and altemJte C\ ;lcuation

routes. An emergcncy coordinator should
be designated for the faciht}

In the evcnt of an incident. emergency

coordinator should:
1) Ensure that any hazard()Ils wastes

generated are disposed of in tilL' proper
manner.

2) Ensure that all emergencv \.·qllipmcnt

used and listed in the Contingencv Plan
is cleaned and fit for its intentlt'tl use

hefore operations are resumed

3) Prepare a report on the incitltTJ! that
includes:

a. date, time, and location of the incident,
h. type of incident.

c. type and quantity of materi~lls affected,

d. an assessment of damage and extent
of injuries, if any,

e. an assessment of actual or potential
hazards,

f. estimated quantity and type of wasres

generated, and method of di"'posal.

Personnel should be provided with the

proper clothing and equipment to adequ:ltely
protec1 them from exposure to the hazardous

waste: protective coveralls, hard hal", safety

shoes/work boots, safety g!a...;s\.·,,, ..~IO\es,

dust and fume protective masks. air-pUlifying

respirators with cartridges. spbsh resistant

aprons, and disposahle coveralls.

;;:----~~-::--";:... '<:
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7.5 WASTE HANDLING

7.6 PACKAGING AND LABELINC

Bulk liquid should be moved using pumps
of material compatible with and capable of

handling the type of liquid waste being
stored.

During transfer of bulk solid hazardous
waste, attention should be paid to spillage
as of the waste is moved to the container.
Drums should be transferred using forklifts.

which sometimes must be flame-proofed.

1) An internal communications or alarm

system.

2) A telephone or hand-held tv.'o-way radio.
3) Portable fire extinguishers, fire and spill

control equipment

4) First aid stations to include emergency
showers, eye-wash facilities, basic first

aid facilities, stretchers, fire blankets.

emergency lighting, and luminous tape.

Labels in Arabic should shov.' :
1) Clear signs or symbols indicating the

hazardous nature of the contents.
2) The container's contents active

substances, and concentrations.
3) The original source of the waste.

4) Total and net weights.
5) Dare when the container was filled and

when the waste was generated.

6) Name and contacts for the person
responsible for filling the container.

7) Safe storage method and \vaming about

mixing with other reactive substances
or wastes.

8) Personal protective gear needed for
handling.

9) The best manner for dealing with
emergencies (leakage, spills, fire, etc.).

10) Special precautions for opening and
emptying.

7.7 SPILL AND FIRE PREVENTION
AND EMERGENCY RESPONSE
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