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The Ministry of Local Government (MoLG) is pleased to publish the first edition of
the Technical Guide for Solid Waste Collection and Transport in Libyan municipa-
lities, prepared in cooperation with the Programme “Support to Municipalities in
Libya” implemented by the Deutsche Gesellschaft fur Internationale Zusammenar-
beit (GIZ) on behalf of the European Union (EU) and the German Federal Ministry for

Economic Cooperation and Development (BMZ).

The guide aims at contributing to the improvement of the solid waste management
service in Libya through setting the technical standards to ensure an efficient deli-
very of the service in municipalities. It provides an overview of the current existing
systems of collection and transport of waste and suggests the approaches for ef-
ficient management and operation of the equipment and facilities. It also sets the
normative technical standards of the necessary equipment for the collection and

transport of solid waste in municipalities.

We are working to make this guide the first of a series of technical and operational
guides in cooperation with the GIZ: several additional publications are under pre-
paration; such as the technical guide about transfer stations, known in Libya as
“staging dumps"; a study that documents dumping sites, commonly called in Libya

“final landfills”; a manual focussing on recycling, and several others.

Finally, we would like to thank all those who contributed to this achievement, in par-
ticular the technical teams of the MOLG, several municipalities, public and private
service companies, and GIZ team and experts. We pray God to help us in supporting

the technical know-how of the municipalities to improve services for the population.

Minister of Local Government

Badereddin Toumi
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This technical guide for Solid Waste collection was created and prepared in
the Arabic language only for Arabic speaking target groups in Libya, it in-
tends to provide waste collection technical guidance and to unify solid waste
understandings between the different stakeholders. The main target groups
for this waste collection technical guide are the municipalities, public service
companies, private waste collection companies, and the ministry of local go-
vernment. The guide highlights the different collection systems in Libya -
how they should be used, for what purpose, what are the advantages and
disadvantages, and how to improve utilization of the current systems. The
guide also uses the local Libyan Solid Waste terminologies, its equivalent in

other Arab countries, and its equivalent in English.

This should help to unify the Solid Waste communication between municipa-
lities, public service companies, private companies, and the ministry of local

government - and when engaging with foreign suppliers and donor agencies.

The guide also gives examples of how to calculate the number of trucks and
containers required in certain situations in specific municipalities, as well as
it consists of examples how to estimate performance and plan operational
costs of certain collection systems. In addition, it identifies job descriptions
of key Solid Waste positions that are typical in the Libyan situation. It also
touches on the maintenance of trucks and preventive maintenance programs
that are recommended to be in place including maintenance template sheets
in Arabic as an example. It also includes samples of technical specifications
required in tendering and pricing of a small compactor truck, containers (bins)
and a wheel loader.
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This Waste Collection guide was prepared by the GIZ Solid Waste specialists
in Libya who facilitated meetings and provided the necessary information.
Also thank you for all partner municipalities, public service companies and
private companies who provided information and pictures for this guide.

Future separate technical guides in Arabic are needed to cover transfer sta-

tions, landfills, and potential recycling programs/activities suitable for Libya.
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(Roll-on or Hook Container System)
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Plastic waste containers specifications for tender (Exemple only)

Item Description

I e o

I

I o |

Lot

w

I B |

I o

Lot 1: 240 L 2-wheels plastic waste container comply to standard EN-840-1

Quantity 3000 container

Capacity 240 Liter

Gross permissible weight not less than 60 kg.

Made from shock absorbent HDPE and UV treated/stabilization for hot countries.

2 fixed wheels diameter between 200 to 300 mm mounted on galvanized metal axle.
Flat plastic lid.

Body and lid color (Green).

Stamping of logo (to be provided by buyer).

Comply with European standard EN-840-1 for lifting devise Comb lifting.

Lot 2: 770L 4-wheels plastic waste container comply to standard EN-840-2

Quantity 1000 container

Capacity 660 or 770 Liter.

Gross permissible weight not less than 300 kg.

Made from shock absorbent HDPE and UV treated/stabilization for hot countries.

4 swivel castor wheels (2 wheels with brake/stopper) diameter 200 mm, wheels design is for heavy-duty
use in sandy rocky environment.

Side handles.

Flat plastic lid

Body and lid color (Green).

Stamping of logo (Logo to be provided by buyer).

Comply with European standard EN-840-2 for both lifting devices Comb and Trunnion.

: 1100L 4-wheel plastic waste container comply to standard EN-840-2

Quantity 500 container

Capacity 1100 Liter.

Gross permissible weight not less than 400 kg.

Made from shock absorbent HDPE and UV treated/stabilization for hot countries.

4 swivel castor wheels (2 wheels with brake/stopper) diameter no less than 200 mm, wheels design is for
heavy-duty use in sandy rocky environment.

Side handles.

Flat plastic lid

Body and lid color (Green).

Stamping of logo (Logo to be provided by buyer).

Comply with European standard EN-840-2 for both lifting devices Comb and Trunnion.

Note: only 100 4-wheels containers to be equipped with foot operated/pedal lid opener.




Push Cart

Bidder Name:

Address & contacts:

Bidder’s offer
(For each specification point Accepted
Push Cart state/describe Y/N
your Specification or state
Equipped or Not (to be filled at
Equipped as appropriate) evaluation)
Manufacturer To be specified by bidder
Model No. To be specified by bidder
Country of origin To be specified by bidder
Quantity
General description Design Features:

Front moulding.

Solid rubber tyres.

Collection containers.

Jockey wheels.

Reflectors.

Brush brackets.

Sack retention system on one
container.

Colors Frame: Dark Grey.

Container bases: Light Grey.

Lids and front moulding: Red, Yellow,
Dark

Blue, Light Green.

Materials
Frame: Mild steel with Armortec
coating Main

container, lids and front moulding:
Durapol

Operator's box: Duraplus

Dimensions Container capacity: 2 x 100 litres

Total height: 970mm
Total length: 1760mm
Total width: 630mm
Total weight: 53kg
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Light Compactor Truck 6 m?®to 8 m?

Bidder Name:

Address & contacts:

Light Compactor Truck 6 m* to 8 m*

Bidder’s offer

(For each specification point state/describe
your Specification or state Equipped or Not
Equipped as appropriate)

Accepted
Y/N

(to be filled at
evaluation)

Specifications

Manufacturer To be specified by bidder
Model No. To be specified by bidder
Country of To be specified by bidder
origin
Quantity 12
i- General - Truck chassis 4 x 2 with 6 m® to 8 m? light compactor
Description body for residential waste.
- Also known as Satellite truck or Daily garbage or
Minipacker.
- Manual rear loading or with Trunnion and Comb lift
attachment to handle 120L to 1000L containers with flat
lid only.
- Left hand drive (Driver plus 2 crew passengers)
ii- After sales | - Libyan licensed dealership with office if not available a
support Tunisian dealership can be accepted.
- Well equipped workshop and experienced technicians.
- Spare parts availability/stores and technical support.
iii- Technical

1. Chassis & - Gross Vehicle Weight-GVW 7 to 9 tons.
body Weight - Drive system 4 x 2

- Standard rigid chassis

- Chassis frame protection epoxy paint or better.
2. Wheel Base | - Short wheel-base as recommended by body

manufacturer, bidder to state wheel base in bid.

- Turning radius kerb to kerb for working in villages and/or
city centres, bidder to state turning radius in mm.

3. Suspension

- Tapered/Multi-Leaf or
- Parabolic suspension and stabilizers.
- Air suspension is also acceptable.




4. Engine

- Intercooled diesel engine gross power output 100 kw
(140 HP) to 125 kw (170 HP).

- Fuel injection
- Cooling system suitable for hot countries.

- Emission: Compatible with Tunis or Libyan
requirements, but not less than EURO Il emission level.

5. Fuel Tank

- Main tank minimum capacity 100 litres.
- Filler cap locking with key.

6.Transmission

- Synchromeshed manual, minimum 5 forward gears and
1 reverse.

- Automated gear also acceptable, minimum 5 forward
gears 1 reverse gear.

- Bidder to specify in bid type of transmission.
- PTO required.

7. Braking - Vacuum or Hydraulic DISC brake.
- ABS is a plus.
- Emergency brake.
8. Cabin Exterior Cabin:
- Forward all steel cabin, electro-zinc plated and treated.
- Cabin paint colour White.
- Rotating beacon (Yellow).
- Headlights, fog lights, rear lights.
- Manual cab tilt pump
- Wide angle mirrors on both sides, front close view mirror
above windscreen from passenger side.
- Light tinted windscreen and windows, UV deflection.
- Front mounted single tone air horn
Cabin Interior:
- Driver plus two crew seating.
- Driver seat, comfort, suspended, adjustable.
- Driver and passenger seats upholstery textile insert and
vinyl bolster.
- Electrical or manual window lift on both sides.
- Standard dashboard indicators.
- Rubber floor mats.
- Standard compartment stowage
- Grab handles.
- Cab lighting time-delay
- Reading lights.
- Air condition system and heater
- Sun visor manually moved to side.
- Handbook and service pack in Arabic
- 2 speed windscreen wipers with incorporated wash jets
and intermittent wipes
- Ashtray and cup holders
- Audio basic, FM/AM radio and antenna, speakers,
cassette player is preferable or CD and a USP outlet is
a plus.
9. Electrical - Batteries x 2 as recommended by manufacturer.

- Battery isolation switch.

- Alternator 80 amp to 140 amp.

- Reverse warring sound (Buzzer).

- Spot light on rear side for loading garbage during dark.




10. Wheels &
Tires

- All whether radial tyres 215/85R17 or as recommended
standard by the manufacturer.

- Medium thread for a combination of road travel and site
work

- With spare wheel and jack

- Tire size choice should allow for comfortable ground
clearance as the truck will be operating on dirt/sandy
roads.

11. Tools & - Emergency Triangle
Salalty - Fire extinguisher

- First aid kit

- Tool kit to change tires including lifting jack.
12. Steering - Hydraulic steering/power assistance steering

- Mechanically adjustable steering wheel.

13. Compaction
Body

- Capacity 6 m®to 8 m®.
- Rear loading type.
- Body steel structure:
o Floor 4 mm thickness ST52
Sides 3 mm thickness ST52
Celling 3 mm ST52.
Apply stiffening ribs as necessary.
Grab handles and steps on both sides of the rear
body according to code EN-1501.
- Semi Compaction mechanism (Top shovel & ejection
plat).
- Tail-flap lowered for Manual Loading height at
approximately 1400 mm.

O 00O

- Painting and colour:

o Primer not less than 25p.
o Paint Panton colour “Orange” or as directed not
less than 25p.

- Provide detailed drawings.

14. Hydraulic
system

- Manual operation of compaction unit.
- PTO 750 to 1500 rpm
- Operational pressure 150 to 170 bars.

- The system should include automatic disengagement of
PTO by pressing clutch or when shifting into gear,
describe what is the automatic disengagement being
offered.

- Hydraulic oil tank minimum 60-80 L with see through
gage level and filters.

- All hydraulic cylinders made of honed tubes according to
DIN 2391 C standard and hard chrome plated rods.

- Pressure relief valve set for safety relief of the system.

15. Lifting
device for
containers

- Rear hydraulic lift (Integrated TRUNNION & COMB
Lift).

- Compatible to lift containers and bins from 120L to
1000L flat lid only.

- Container and bin are EU Codes EN-840-1 and EN-840-
2 flat lid only.

17. Warranty

- 12 months from date of handover.

18. Documents

- Language English and/or Arabic
- Operational manual

- Service manual and repairs

- Spares manual

Bidder name:

Date:

Bidder signature & seal:




Tipper Truck 7 m® to 10 m?

Bidder Name:
Address & contacts:
Bidder’s offer Accepted
. (For each specification point state/describe Y/N
3 3
Tipper Truck 7 m? to 10 m your Specification or state Equipped or Not
Equipped as appropriate) (@2 il il
evaluation)

Manufacturer To be specified by bidder
Model No. To be specified by bidder
Country of To be specified by bidder
origin
Quantity 15
i- General - Truck chassis 4 x 2 with 7 m? to 10 m?® tipper body for
Description residential waste collection.

- Tail gate is two swing doors (see pictures)

- Left hand drive (Driver plus 2 crew passengers)
ii- After sales - Libyan licensed dealership with office if not available a
support Tunisian dealership can be accepted.

- Well equipped workshop and experienced technicians.

- Spare parts availability/stores and technical support.
iii- Technical
Specifications
1. Chassis & - Gross Vehicle Weight-GVW 7 to 9 tons.
body Weight - Drive system 4 x 2

- Standard rigid chassis

- Chassis frame protection epoxy paint or better.
2. Wheel Base | - Short wheel-base as recommended by body

manufacturer, bidder to state wheel base in bid.
- Turning radius kerb to kerb for working in villages and/or
city centres, bidder to state turning radius in mm.

3. Suspension - Tapered/Multi-Leaf or

- Parabolic suspension and stabilizers.

- Air suspension is also acceptable.
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4. Engine

- Intercooled diesel engine gross power output 100 kw
(140 HP) to 125 kw (170 HP).

- Fuel injection
- Cooling system suitable for hot countries.

- Emission: Compatible with Tunis or Libyan
requirements, but not less than EURO Il emission level.

5. Fuel Tank

- Main tank minimum capacity 100 litres.
- Filler cap locking with key.

6.Transmission

- Synchromeshed manual, minimum 5 forward gears and
1 reverse.

- Automated gear also acceptable, minimum 5 forward
gears 1 reverse gear.

- Bidder to specify in bid type of transmission.
- PTO required.

7. Braking

- Vacuum or Hydraulic DISC brake.
- ABS is a plus.

- Emergency brake.

8. Cabin

Exterior Cabin:

- Forward all steel cabin, electro-zinc plated and treated.
- Cabin paint colour White.

- Rotating beacon (Yellow).

- Headlights, fog lights, rear lights.

- Manual cab tilt pump

- Wide angle mirrors on both sides, front close view mirror
above windscreen from passenger side.

- Light tinted windscreen and windows, UV deflection.
- Front mounted single tone air horn

Cabin Interior:
- Driver plus two crew seating.
- Driver seat, comfort, suspended, adjustable.

- Driver and passenger seats upholstery textile insert and
vinyl bolster.

- Electrical or manual window lift on both sides.
- Standard dashboard indicators.

- Rubber floor mats.

- Standard compartment stowage

- Grab handles.

- Cab lighting time-delay

- Reading lights.

- Air condition system and heater

- Sun visor manually moved to side.

- Handbook and service pack in Arabic

- 2 speed windscreen wipers with incorporated wash jets
and intermittent wipes

- Ashtray and cup holders

- Audio basic, FM/AM radio and antenna, speakers,
cassette player is preferable or CD and a USP outlet is
a plus.

9. Electrical

- Batteries x 2 as recommended by manufacturer.
- Battery isolation switch.

- Alternator 80 amp to 140 amp.

- Reverse warring sound (Buzzer).




10. Wheels &
Tires

- All whether radial tyres 215/85R17 or as recommended
standard by the manufacturer.

- Medium thread for a combination of road travel and site
work

- With spare wheel and jack

- Tire size choice should allow for comfortable ground
clearance as the truck will be operating on dirt/sandy
roads.

11. Tools &
Safety

- Emergency Triangle

- Fire extinguisher

- First aid kit

- Tool kit to change tires including lifting jack.

12. Steering

- Hydraulic steering/power assistance steering
- Mechanically adjustable steering wheel.

13. Tipper
Body

- Body 7 m® to 10 m® (based on the chassis offered)
- Tipping body for unloading.

- Swing doors in the back for manual loading and while
unloading.

- Swing doors holder on the side to hold the doors open
for manual loading and while unloading.

- Manual opening and closing of the swing doors, and
manual locking.

- Body steel structure:

o Floor 4 mm thickness ST52

o Sides 3 mm thickness ST52

o Apply stiffening ribs as necessary.
- Painting and colour:

o Primer not less than 25p.
o Paint Panton colour “Orange” or as directed not
less than 25p.

- Provide detailed drawings.

14. Hydraulic
system

- Hydraulic tipping.
- Operational pressure 140 to 170 bars.

- The system should include automatic disengagement of
PTO by pressing clutch or when shifting into gear,

describe what is the automatic disengagement being
offered.

- Hydraulic oil tank minimum 60-80 L with see through
gage level and filters.

- All hydraulic cylinders made of honed tubes according to
DIN 2391 C standard and hard chrome plated rods.

- Pressure relief valve set for safety relief of the system.

17. Warranty

- 12 months from date of handover.

18. Documents

- Language English and/or Arabic
- Operational manual

- Service manual and repairs

- Spares manual

Bidder name:

Date:

Bidder signature & seal:




Wheel Loader

Bidder Name:

Address & Contacts

Bidder’s offer Accepted
(For each specification point state/describe Y/N
Wheel Loader (140 kw, 16 ton) your Specification or state Equipped or Not (to be filled at
Equipped iat
quipped as appropriate) el
Name of To be specified by bidder
Manufacturer
Model No. To be specified by bidder
Country of origin To be specified by bidder
Quantity 1
i- General Wheel Loader to operate in a solid waste transfer station
Description and street cleaning
F Afte:tsales - Libyan licensed dealership with office in Tripoli, if not
Suppo! available a dealership in Tunis might be accepted.
- Well equipped workshop and experienced technicians.
- Spare parts availability/stores and technical support.
iii- Technical
Specifications
1- Operating - Operating weight 15,000 kg to 17,000 kg
specifications & - Minimum height to bucket pin 3,900 mm
Dimensions - High dumping clearance at full lift at 45 degree discharge
minimum 3,300 mm
- Ground clearance minimum 385 mm
- Overall length with bucket 8,400 mm
- Max overall width without bucket 2,400 mm, with bucket
max 2,800 mm
- Wheel base minimum 3,000 mm & maximum 3,300 mm
2- Engine - Diesel engine turbocharged and after cooled

- Gross power output (140 kw) @ 1800 RPM, I1ISO14396
- Net power output (130 kw) @ 1800 RPM, SAE J1349

- Emission standard EU stage IV equivalent or better.
- Fuel tank Minimum 180 L

3- Transmission

- Type Hydrostatic or torque convertor
- Up to 4 speed ranges (Speed range select)
- max speed forward 40 km/hr

4- Steering

- Hydraulically assisted power steering to be articulated
- Max turning radius outside of tires 5,700 mm
- Articulation angle 40 degrees

5- Drive system

- Four wheel drive (Forward & Reverse)

6- Waste Handling
package

- Guard, drive shaft
- Guard, crankcase
- Guard, powertrain, lower

7- Hydraulic System

- Flow 190 to 200 L/min.

- Hydraulic fluid tank min 85 L

- Lift and Tilt cylinders double acting
- Max Pressure (Main relief 240 bar)

8- Wheels - Size 20.5 R25 L5

8- Brake - Hydraulically-actuated disc brake on both front and rear
wheels

9- Bucket - Waste material bucket minimum 3 m* max 4 m®

- Short grill on bucket to hold waste from falling (specified
by manufacturer)

- Bucket pin on cutting/straight edge (No teeth) to
load/handle waste from solid floor

- Minimum width 2,500 mm max. width 2,800 mm.




10- Cabin - All steel made cabin ROPS (Roll Over Protected
Structure) meets SAE J1040

- Laminated windshield

- Adjustable suspension seat & seat belt

- Air conditioner (cool & heat)

- Warning horn front

- Back up alarm

- Rear view camera and monitor in cabin.

- Rear view mirror

- Side external mirrors

- Sun visor

- Fender

- Fire extinguisher

- Handrails to operator’s cabin

- 2 head and 2 rear lights

- Light system to travel on road (Turn signal lights and
brake lights

- All standard operation indicators in cabin

- 2 Halogen working light mounted on top

- Standard tool kit

11- Color To be specified by bidder (Color of manufacturer)
12- Logo To be specified by GIZ if required.

13- Warranty Period | - 12 months from date of commissioning

14- Documents - Language English and/or Arabic

- Operational manual
- Service manual and repairs
- Spares manual
15- Spare parts - Recommended by manufacturer, spare parts not more
(Optional) than 5% of net unit cost.
- Spare part name and part number shall be mentioned in
the recommended spare list to be submitted with the bid.
- Spare parts to include but not limited to:
* Bucket cutting edge x 2 sets.
* 4 tires.

Bidder name:

Date:

Bidder signature & seal:
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