FTIAN ENVIRONWENTME.
POLICY PROGRAM

ON-SITE STORAGE AND HANDLING

1. SCOPE AND OBJECTIVES

Improper storage of hazardous wastes can
cause serious accidents. health and safery
problems. and damage to the environment.
The objective of this document is to provide
guidelines for safe. on-sile storage and
handling of hazardous waste. Currently,
solid hazardous wastes are temporarily
accumulated on-site and periodically
transferred to local dumpsites for off-site
disposal. Liquid hazardous wastes are
generally discharged into the sewers with
or without adequate treatment. Gaseous
hazardous waste can be in the form of
“empty” cvlinders containing residual gas
that is hazardous. or generated due to physical
or chemical reactions of other waste.

2. REGULATORY
FRAMEWORK

Law 4 of 1994 is the overall legal instrument
that regulares environmental pollution control
in Egypt. Articles 1. 5. 29. 30 to 33, 85. 88,
95. 99. and 101 to 104 of this Law and the
Executive Regulations for Law 4, Articles 25
through 33 are the relevant anicles for
management of hazardous waste.

3. LICENSE FOR HANDLING
HAZARDOUS WASTE

The applicant submits his application in
writing containing the data identified in
Article 26, of the executive regulation. The
license shall be valid for a maximum of 3
years and subject to renewal (Anicle 27,
It can be revoked or suspended if:

» It was obiained using false darta.

“In the context of the contintous efforts o modernize and enbasice the uell-being of the
Egyptian peopie. I bave the pleasure 1o introduce these easy-giias for Hazardoss Waste
Management whick come as an application of law 3 1 19929

These easy - guides centify the cooperation betiween the line numstries. goternment,
agencies and both the civil and the industrial societies Such a cooperanon 8 dupensable
when it comes to ibe environmental aspects that ultimaiely acciue lo the whole socwty

I cannot but give my thanks and apprecuation to thase wha achienvd this work. particularty
the Progriam Support Unit of the EEPP and the Minignes of Healt: Electnaity. Agricuitre.

Interior. Industry and Petroleum.

of bazardous wastes in Fgypt.”
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Finally. it is my wish that this publication bas usefud apphcanons and sevves as a reference
fo parties involved in generating. storing. transporting. reating. hspesing and recycimg
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s [ts conditions are violated.

« Unforeseen dangerous environmental
effects or new technologies make the
license invalid.

e If EEAA concludes that it s unsafe to
handle the waste.

4. CHARACTERIZATION OF
HAZARDOUS WASTE

According to Article 28 paragraph 1B of the
Executive Regulations of Law 4. every
establishment must characerize the waste
generated in terms of both guantity and
quality. A new  hazardous waste classification
syvstem has been put in place.

5. TYPES OF STORAGE
FACILITIES

Hazardous waste storage facilities can be
either on-site. at the property whete the
waste is generated. or off-site. ar a common
hazardous waste storage and disposal faciliry.

EEAA recommends the use of three bpes

of on-site gorage facilies

* Storage in drums, containing small
quantities of lejuid or solid waste teasy
to handle and :Bows for casy segregation
of incompatible wastes such s comosnve
and reactive wstesy

s Storage in lanss for bulk guantities of
hquids. Tanks -an he constructed zbove
ground or buned underground EEAA
does not revon mend undenground anks
because of ther: complexaty and the high
nsk of environmental damage Ligusds
should be penodiaih pumped to on-site
treatment svster 1 of ransferred o tnkers
for off-ute trea ment and disposat

» Storage n large conuuners «generally of
steel from 1 te 20 1ons m capacuyy foe
bulk quantities of solkds The contaners
are designed 1) be hauled by trucks o
an off-sie disposal faciine and retumed
for refiling
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6. REQUIREMENTS FOR
STORAGE FACILITY

6.1 LOCATION

= Must be a secure site with limited

admission.

Must be located away from storage arcus,

particularly those for hazardous chemicals.

and from drinking water sources and any

residential areas.

Must have access for loading, unloading.

and responding to emergency situations.

Must have electrical power, including

emergency power supply.

* Must have a water supply for cleaning
and firefighting.

6.2 CAPACITY

Several factors should be considered such as
present and projected waste quantities, types
of wastes and their incompatibility, storage
time, and cost of bulk versus drum storage
including wransportation and disposal.

6.3 LAYOUT

Gutdoor storage is recommended for case
of accessibility, handling, safety, and cost
considerations. Indoor storage is vital to
protect stored waste from extreme heat or
for other considerations.

Storage space should be laid out to contin
all rypes of hazardous waste produced by
the industry.

It should provide for:

» Access from at least two sides for

Fence or wall

Figure 1. Sample Layvout of a Hazardous Waste Storage Facility
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responding to fire and other emergency
situdations.

* Adequate separation of incompatible
wastes, safe movement of wiste containers
using mechanical equipmert. and
adequate access for inspecrion.

Ignitable or reactive waste (solid or liguid)
should be stored at least 15 micters from
the facility's property line. Figure | shows
the favout for such a facility.

6.4 SECURITY

The storage area should:
¢ Be secured with a 3 meter wall or fence
and have locked gates. The kevs 10 the

Figure 2. Drum Storage for Hazardous Waste Liquids

4 drums per pellet
(maximum) -

Pallet

3 meters
(minimum)

Aisle 2.5m
(minimum?} | :

ErEadandna

lack should be properly labeled and kept
in a secured office. A duplicate 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.

s Have a restricted area sign: a hazardous
wdsle S[()f}ig(’ ared.

Be well lighted for security at night.

Be designed to accommodate temporary

containment of spills and equipment to
respond to spill incidences,

Drums two tiers
high
(maximum)

20em
(minimum

Slope (290}

Sump




6.5 DESIGN
0.5.1 DRUM STORAGE

The most common tvpe for storage of liquid
and solid hazardous waste are the 200-liter
steel drums. The drums should be made of
or lined with materials that will not react with
the hazardous waste (0 be stored. Liquid
wastes need an epoxy-based coating or anti-
corrosive paint for lining the inside of the
drums. Solid waste requires a polvethvlene
liner for cormosive wastes. Drums should be
stored upright on wooden pallets. as shown
in figure 2.

Each drum must be labeled and stacked so
the label is visible. The storage area shouid
be divided into two sections. one for drums
containing liquids and the other for drums
containing solids. A containment system
with a curb sufficient o contain 107 of the
total drums volume should be built around
the boundaryv of the storage area for liquids.
The floor should slope (2% minimum slope)
to a collection area 1o remove liquids
resulting from spills and leaks.

0.5.2 TANK STORAGE

Underground tanks require double walled
construction. excavation, shoring, and leak
detection and monitoring svstems. They
must have a corrosion resistant coating and
cathodic protection. Considering the
complexity of installation and operation.
and the high risk of environmental damage.
it is not recommended 10 use underground
tanks for the storage of hazardous wastes.
This document only provides guidelines for
above ground tanks.

Tanks of steel or fiberglass reinforced plastic
{FRP) should be installed above ground.
All tanks should be clearly labeled and have
sufficient structural strength to hold contents,
be compatible with the wastes to be stored
and have corrosion protection.

The foundation for the tank should be a
reinforced concrete skzb of adequate strength
and thickness to prevent failure due to
settlement. compression, or uplift pressure.
Secondary containment can be provided
by a double-walled tank or a vault around
single-walled 1anks or group of tanks.
Double-walled tanks should be designed
as an integral structure to contain any liquid
releases from the inner tank.

Vault systems consist of a wall enclosing
the tank area and should contain 1008: of
the capacity of the largest tank in the
enclosure. plus the estimated volume of the
maximum 24-hour rainfail, as shown in
figure 3.

52 BU LK CONTAINEFR STORAGE

These are rectangular steel bins fitted with
rigid covers 1o keep out rain and ensure
against wind disbursement of matenals.
They could range in capacity from 1 10 20
tons of solid hazardous wastes. The
containers should be located on a concrete
pad with 2 minimum thickness of 7% cm.
They should be clearly labeled and marked.
Table 1 gives specifications for both vertical
and honzonal above ground storage tanks.

o S EMPTY CHEMICALS
CONTAINERS

Improper use of empty chemical containers

can result in serious risks. The owner of

the faciliy should determine chemucals that
are harmful to human health, hased on the

Material Safety Data Sheet supplied by the

manufactuser.

Dispose of empiy containers as follows:

1) Cardboard boxes and paper and plastic
bags should be crushed on-site and
disposed of along with solid hazardous
waste.

2) Steel and plastic drums should be colleced
by the supplier from the manufacturing
facilitv. If not. thev should be crushed
on-site and stored separately from bulk
storage for other hazardous wastes.

3) Steel drums can be sold to a scrap meta
rectamation fadility. after being thoroughly:
deaned and decontaminated. and crushed
or cul up on-site.

1) Disposable lires inside the drums. shoukd
be removed and dispased of as hazardous
solid waste.

Under no condition should an empty

container of hazardous chemicals be

disposed of oft-site without crushing the
container on-site.

7. OPERATION AND
MANAGEMENT OF
STORAGE FACILITY

*. 1 ORGANIZATION AND
RESPONSIBILITIES

Establish a team for management of
hazardous wate vith a desigrated manager
with ovenall res yonsibelity and authority
from the point of generauon (o off-site
disposal Team members should superase
operations durir g all shifts and in every
department. The team should have regular
meelings

7.2 TRAINING

Teams should recetve traming on waste
handling practices. personal heslth and
safety measures, and emergency response
procedures for snills

~.3 RECORD KEEPING AND THE
HAZARDC USWASTE REGISTER

Every cstablish nent should maintan 2

register wath the followng nformation:

1 Name and adilress of the establishment.

21 Name and 1ob utle of the person
responsable for mantaming the hazandows
wasle registes

3 The penod covered by the current datz.

) Anv special conditions ssued for the
esablishment by EEAA

31 A list of the types and quantities of
hazardous vaste generated by the
establishment = aciavites.

6 Method of hazardous waste disposal

=) The names of parties contracted for
transportatie n and disposal of the
hazardous w: ste

81 Date of reporing.

9 Signature of e person in charge at the
facilinv
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Figure 3. Tank Storage for Hazardous Waste Liquids

Conuainment Slope (2%)
vault wall

TABLE (1) ABOVEGROUND STEEL TANK

MINIMUM WALL THICKNESS

HORIZONTAL TANKS

Thickness (em)' P

CAPACITY ‘
(LITERS) Maximum Diameter Minimum Mctal Thickness (em)?
(cm)'V

1,800 121.92

2,000-4,000 162.56

4,001-34,000 193.04

34,001-132,500 365.76

132,501-189,250 365.76

VERTICAL TANKS

Thickness (cm)'!

CAPACITY -

Cuarbon Steel

0.236
0.312
0.424
0.609
0.927

Shell*® Bottom
< 4000 liters 0.236 0.236 0218 0.236
> 4000 liters 0.424 0.609 0.292 0.312

Stainless Steel

0.218
0.086

Stainless Steel

0.180
0.218
0.292
0.401
0.609

Source: Underwriters Laboratory, Inc.. UL 142, “Steel Aboveground Tanks for Flammable and Combustible Liquids,” (1984)

Notes:

(1) Dimensions are exclusive of corrosion allowance or variations in densirv of tank 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 cm.
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7.5 WASTE HANDLING

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.

7.6 PACKAGING AND LABELING

Labels in Arabic should show :

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) Date 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 warning 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 EMFERGENCY RESPONSE

1) An internal communications or alarm
system.

2) A telephone or hand-held two-way radio.

3) Portable fire extinguishers, fire and spill
contrel equipment

4} First aid stations to include emergency
showers, eye-wash facilities, basic first
aid facilities, stretchers, fire blankets,
emergency lighting, and luminous tape.

5) Water at adequate volume und pressure.

Facility should prepare a Contingency and

Emergency Response Plan that includes:

1) Description of actions to respond 1o spills,
fires, and explosions,

2) Arrangements with the local police and
fire deparuments, and hospitals to
coordinate emergency services,

3) List of names, addresses. and phone
numbers of emergency coordinators.

4) List of all emergency response equipment
at the facility, including first aid stations
and where they are located.

3) Description of the evacuation plan for
facility personnel including details of the
signals to use to start evacuation,
evacuation routes, and alternate ey ucuation
routes. An emergency coordinator should
be designated for the facility,

In the event of an incident, ¢emergency

coordinator should:

1) Ensure that any hazardous wastes
generated are disposed of in the proper
manner,

2) Ensure that all emergency cquipment
used and listed in the Contingencey Plan
is cleaned and fit for its imtended use
before operations are resumed.

3) Prepare a report on the incident that
includes:

4. date, ime, and location of the incident,

h. type of incident,

¢. type and quantity of materials 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 wastes

generated, and method of disposal.

7.8 PERSONAL PROTEC {33 AND
HEALTH AND SAFET?

Personnel should be provided with the
proper clothing and equipment to adequately
protect them from exposure to the hazardous
wasle: protective coveralls, hard hats, safety
shoes/work boots, safety glasses, gloves,
dust and fume protective masks. air-punfying
respirators with cartridges. splash resistant
aprons, and disposable coveralls.

7.9 INSPECTION AND
MONITORING

Inspect at least once weekly, to look for
leaking drums, tanks, and containers, and
for deterioration of any of the continers.
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
systemn also should be inspected at this time
to ensure there is no accumulation of debris
or blockage of the liquid collection and
sump area. The walls of the secondary

containment should be inspected to ensure
that its integrity s maintained. The ranks
should be inspected daily for overfill controls,
leaks, spills, flow, level control, pressure,
and temperature gauges. Sample inspection
checklist are included on the following pages.

8. CLOSURE PLAN

Every facility should have Closure Plan to
ensure that ail 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 decentamination of
equipment, structures, and sotls.

2) A description of the sampling and testing
procedure for the soils and groundwater
to identify existing contamination.

3) An estimate of the toral inventory of
hazardous waste stored, including types
and quantities of different types of waste.

4) A description of how and by whom the
waste was transported, and at which facilites
the waste was disposed of off-site.



Dike

Tank Base Area

Sump Area

Hazard Warning Labels

Pipes, Valves and Fittings

Access ladder

Tank

Fire Extinguishers

Lighting

TANK STORAGE ARE N INSPECTHON TINT

PEROBLD M~

Cracks. broken

Cracks, uneven settllement, spilis or stains

Sump pump failure. valve failure.

clogged drain. broken berms. cracks, etc.

Missing or damaged

Leaks. commosion. vahves sticking, damaged

valve handle. valves sticking. meters not

working, overfill control valve malfunction

Comrosion, damaged

Leaks. comusion. paint chipping. damaged

Damaged. not tested on schedule

Bulbs missing or not working




DRUM STORAGE AREA INSPECTION LIST

Inspectors Name Date ol [nspection

STATUS
INSPECTION ITEM POTENTIAL PROBLEMS OBSERVATIONS
Acceptable  [nacceptable

Drum Segregation Incompatibilities nol segregated

Labels Improper or no labels

Drum Conditions Leaks, bulging

Aisle’s Not adequate space

Containment Area Spills, valve failure, sump pump failure,

clogged drain, broken berms, cracks, etc.

Roof Water leaks

Fence Broken uareas, gate unlocked, key
misplace

Lighting Bulbs missing or not working

Fire Extinguishers Damaged, missing, not tested on schedule
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