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But we are using another kind of Maps ... af
Computerize maps

- The State of Kuwait occupy
the Northeastern part of
Arabian Peninsula Bounded
on the north & west by Iraq &
on the west & south by
Saudi Arabia

* It has approximately
500km of coast line

- Has surface area of ~ 18,000
Km 2

» Total population of Kuwait ~
2.5 million in 2003, where the
Kuwaiti nationality is ~
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The Problem P
N

During the 1970's with the |
absence of regulations and
legislations to organize I
the dumping of domestic

waste, Kuwait Municipality I
was Casting quantities of v
municipal and construction Citizens are the

wastes without planning. affected Party
The Establishment of Environment

e Public Authority has big rule in
e B stopping the old and primitive ways to
manage the waste, and substituted
with new Criteria and scientific
systems for protecting the
environment & eliminate the
damage from the existing landfills .




e o

What size ?
one square km

Located 15 km B———— -
south = = =
of Kuwait city
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GB\ X P
o .
cha Occupied Contalllns ~5
million
approx
f lfmz Cubic Meters of
- solid waste
Th,e, sife was Wastes Are Primarily
.U'""zed .As a Domestic Garbage, Waste varies in
sanitary solid waste Construction & Depth from 6m
disposal site from Industrial On the edge to
1975-1985 | | 24 m in the
Disaster Relief and Management center
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Aerial photography of
the area in 1976

t Wiew Theme Anglysis Surface |mage Analysis Grephics Window kodel Help

/—-M.

1|2 5| Sop=t=t=

B e 2]

7 T~ BN Scals 1]1.154,646 555 WeEy
e “=  In the Past : It
ey s n the Past : It was an
Layer_1

1 Islands.shp
[

+ Inner.shp
av

«1 Outer shp

1 Middle shp

_1 Island porder Shp_

1 Subset 1976 imy
Res 1.4.0
Layer_1
Layer_2
Layer_3

| Mew year 1976.i

Res 1:.4.0
Layer_1
Layer 2
Layer 3

_1 Sluice valve. shp
.

_I Year 1976 tif
Res: 1:439.6
Layer

=

1
o

Open area, any one can
cast waste in this area .

| o | ] | (]| = [ =2 )

Theme Analysis Surface |mage Anabysis  Graphics  Mindow  Mocdel Help
KA D EEED
NFAEIE

Scale 1: 22,163,992

Year TH86-11-

Res: 1:3.0
Layer_1
Layer 2
Layer_3

29891, 233.718.89) dg Extent: [117.,694.04, 81.642.16) mi Area: 9,608,795,023.38 sq mi F=

Photo 19861

J @ & L H QAn:View GIS 3.2a Mlcrnsnﬂ PowerPain

Charts

Layouts

Dialogs

Aerial photography in
The Beginning of 80's ..

Disaster Relief and Manageﬁ

|<55G 1053 g Layer 1

ient

es 1:5.1

Alexandria (Egypt), 14-17

i S,

April 20

A e (hay o oo e

el Microsoft PowerPoin. =T T



File Edit View Theme Analysis Surface Image Analysis Graphics Window Model Help

[¥ Es <] AR
[

Scale 1

20667230
1.230.476,838 734355 8 by

+1 Inner.shp -

+1 |sland porder.shp

+1 Islands shp
(|

+ Widdle shp

Aerial photography for
year 92

«1 Cuter.shp

+ Rec_photo_1982
Res 1:5.2
Layer_1
Layer_2
Layer_3

_1 Housing shp
]
| Cutshp

_1 Sluice valve. shp
.

1 Sewage.shp

_| Brackish air valve
L]

| Brackish washout
L]

e
=

‘-Ufgﬂﬂm Analysis Surface Image Analysis Graphics  Window Model Help

=) |7 s BIEE] EEEEEE
o] [ : =]

50E.616.09 +
Scale 14 1.230.476,388 333530358 T

«1 Inner.shp =

—|
Q «| Outer.shp
views | N
@ +1 Middle.shp
v
ﬁ « |slandz.shp

1

[w]
=
=

+1 Housing.shp
|

« |sland porder shp

Aerial photography for
year 96

()

1y
2
s
=]

1 MNew photo-1996
Res 1.5.2

w
2
=

B

Layer_1
Layer 2
Layer_3

_| Cutshp

| Sluice valve shp
L]

| Sewage shp
L]

_| Brackish air valve

L J
_| Brackish washout




With the fast urban development and expanding _‘o".—
/ \

-

of Kuwait society, one of these dumping areas

been designated as a residential area .....
AN ).

When Environment Public Authority been established on
1996 to carry out all activities and functions to ensure the
protection of the environment in the state ,,

It considered the Qurain Landfill area
one of its priorities to clean and
rehabilitate for the sake of health &
safety of the inhabitants.
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Mam ObJ@CTIV@S

o Build up a complete Spatial database for the
Landfill area .

* Create hazard zones maps
that integrate different data layers
With population information.

Also, to present the information in
a way that a non-technical staff
can understand
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/-—_"-h,
major health & safety
and to Environment

Qurain Community under Thread ...

The dumping area is
threat to the community, {

Due to :

Huge pressure

Biodegradation
Of organic from gener:a;red
gases mainly
x;?zz:,,i Methane CH4
releases which can
lead to

Fire hazards

Note

Since it's an ignored site with piles of waste without any
control, the area become suitable for illegal activities




When Fire Occurs -

Usually a fire incident can occur when children playing
in the landfill site throwing some matches on these
cracks for fun.

9~

In case of fire breaks out, EPA will contact the

fire department who is already familiar with this case as
EPA meets on a regular basis and discuss these matters
with the fire department.
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Fire Locations

o Play Ground

Messila

Petrol Station

Health Center |4 et

Garden

Once the flame stops, it eventually causes odors to arise,
and the cracks been covered by soil



The project been implemented in 2 directions;

Field work & Office work

Field work

EPA action plan - Rehabilitation :

1- Removing the surface waste

2- Drill ~ 300 wells (boreholes) in
Al-Qurain area & near the residential hous

3- Accumulate the gases by network system.

Gas Wells

4- Establishing the complete gas network to use the

flow of gases in producing electricity by the generator system

Disaster Relief and Management
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L Offeework

- The data been collected on site by mobile lab recording
the gases emission such as, Methane, Carbon Dioxide
and Flow rate, Ethane, Ethylene, Propane.
- Also, measurement of soil capacity & underground soil characterization ;

- Using GPS points to locate the bore holes

-The Data are stored in simple geo-database
- Using GIS-System to evaluate the situation & create different
scenarios to reach best decision.

Create information products as Maps ,Tabular Data & Reports.

Disaster Relief and Management
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| -
Map Layers: R

-Infrastructure :

T Play Ground e
SChOO|S | A Messila

Petrol Station

Health Centers K 2o AN Frases

Fire stations

Petrol stations

Residential Areas
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-Facilities

Gardens
Play ground
Electric Transformer

Commercial

Electric Trasformer (Gt i
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Demographics :

- Boreholes :

- Sand properties

- Solid waste Locations

X No Waste

X Solid Waste

Construction
Debris
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& Population of the area

| Messila

Fire Station

Population of El Aadan
Area: 17772 Inhabitants
They are ~ 0.6 % of Kuwait
Population~ 2.5 Million



Utilizing GIS System I

We used GIS to serve as a tool for :

Managing the Landfill site, through Visualizing

the Spatial Relationships between

various Features As :

- Parcels & buildings around the
dumping area.

- Soil Type & soil Bearing Capacity

Al-Adan

Fnaitee

- Gas distribution & gas migration behavior

- Impact of landfill fires & the bad odors to the
surroundings.

Using Census Data to evaluate inhabitants who

are pOTZﬂTiG' risk . Disaster Relief and Management
Alexandria (Egypt), 14-17 April 2007



Results
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Messila

5 Bore Holes been made

1 0-101% lowest

~ 1 10.1-19.7 % Moderate
B 19.7-32.9 % High

Bl 329- 5182 % Highest

CH4 - Buffer
1989

Potentially affected Ared's



Messila g %
Vi

&b ——

! More Bore Holes been
. Fnaitees added around the

\ location o monitor

the lateral migration of

gases

Comm|

0.0002 - 8.7 % - Lowest
87-17.6 % - Low
17.6 - 26.3 % Medium

26.3-35.1%
35.1 - 43.9 % High

Bl 43.9-527 % - Highest



CH4 - Buffer
1997

Start removing the
upper layer of waste

Result : Redistribution
Of gases pressure in

the land fill area
0.0003 - 8.4 % - Lowest

[ ] 84-168 % -Low

[ 16.8 - 25.3 % Medium

[ ] 253-337%

Bl 33.7-42.2 % High

Bl 42.2-50.6 % - Highest




Messila

CH4 - Buffer
2000

The Southern west of
Landfill area has been
covered with Layer
of getch

Result : Redistribution
Of gases pressure
in the dumping Area
& the concentration
decreases in the
southern west part




P

,,
CH4 - Bufter
2003

People who lives around this area are potentially
at risk from emitted gases Due to biodegradation of
organic matter Which generate mainly methane CH4 &

coz
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Measures of Methane from 1989 - 2000

25T

_______________

|
1939 1994 1995 1993 199% 2000






+ Continue collecting data from the field

* Capping the landfill area

- Digging more Boreholes Electricity fo
Surrounding
* Create an integrated system to houses

Gases

Accumulate the gases by
network system into a fire flare

Now, the Flaring are
canceled

Generator is used to supply electricity coponator
to the surrounding area




Landfill Location After Rehabilitation ....
/'--h

End of bad odors problem

&
Become Public Park

o~ W







