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Abstract-- The Kurdistan region in Irag, and the cities in The Kurdistan region in Iraq has a strategic location in
particular are facing environmental problems such as solid waste the Middle East. Due to the continental climate and the high
management, air pollution, water pollution, pollution due to elevation, Kurdistan has cold winters, snowfalls in December

automobiles,cement industry and oil refineries.

: ; . through FebruaryThese circumstances can be made use of for
There is a certain amount of awareness to the evolving

: . . . ; winter resorts and tourism and can be exploited as winter
environmental problems in the whole region of Kudistan which . - . . .
need a special attention and treatments. sports sites. In addition to that, a lot of sites in Kurdistan can
This research will be involved in some of the environmental b€ regarded as suitable tourism sites both in spring and in
topics facing Kurdistan Region and also gives indications of the SUmmer for local and foreigtourists. An excess of pollution
causes of the pollutants and extract conclusions and suggestéind high levels of emission of various pollutants due various

remedies forreducing their impact on the environment. reasons might affect the activities of tourism in this region
The following categories of environmental issues will be leaving a negative impact on the economy.
dealt with by performing extensive statistics and studies An overview of the conditions of all cities in the regio

(qualitatively and quantitatively) in order to draw the relevant

; ) _ ( Erbil, Sulaymania and Duhok ) and comparing them with the
conclusions and to make some recamendations, as outlined

below: condit?ons _years .before will indiqate vast devglopmen_t,
1. Pollution due to the increasing numbers of vehicles in the especially in the fle'lds.of construction, trar}sportatlon, main
region generally, which indicated an overall increased level Fo@ds and communication, cement and oil industry. We also
of pollution by 13.43 times between 2006 and 2011, which isnoticed that the@opulation has grown dramatically in addition
comparable to the level of increase of traffi volumes t0 @ huge increase of the numbers of vehicles as well as the
during the same period. This overall increase in the big increase in gasoline and diesel consumption with
pollution rate can be broken down into the following accompanying pollutants emissions as being one source of air
_pollutants: _ » i pollution in these cities. The widexpansion in industrial
. Carbon Monoxide ( CO ) quantities have increased by f5ctories, oil central processing stations and petroleum
an amount of 12.44 times between 2006 and 2011, . arieg have created extra sources of pollution.
whereby the total daily amouwnt produced in 2011 was . . .
249.0 tons. _ We beI_|eve t_hat _ understanding .the .|mpact_ of
i Hydrocarbons (HC) quantities have increased by an env_lronmental issues is still not fuIIy.recogmzed. in Kurdistan
amount of 12.49 times over the same period, wherebyf€gion in addion to the shortcomings of doing enough
the total daily amount produced in 2011 was 29.49 tons.research dealing with the environment and environmental
iii. Nitrogen Oxides (NOX) quantities have increased by an protection.
amount o 12.92 times over the same period, whereby
the total daily amount produced in 2011 was 19.76 tons. II.SOLID WASTE MANAGEMENT

iv. Mass particulate quantities have increased by an Recently, increasing attention has been paid to the

amount of 17.74 times over the same period, whereby . tal t of solid tein | i Kurdist .
the total daily amount produced in 2011 was 2.803 tons.ENVironmental impact of solid waste in fragi kurdistan region.

v.  Carbon Dioxide (CO2) quantities have increased by an COns@uently solid waste management has become a
amount of 13.58 times over the same period, wherebyreémarkably important issue. Solid waste comprises a wide

the total daily amount produced in 2011 was 4319 tons. range of materials which come from a variety of sources.
2. Pollution due to increasing cement production, which During the past decades the quantity and composition of
indicated an overall increased level of ghution by 13.78 municipal solid waste in the cities of Kdistan province and
times between 2004 and 2010. This is attributed to anthe methods of collection, transport, and disposal are still
increase in cement production by the same proportion nimitive. An open dumping is the only method in practice in
during this period. all three cities of the province. As a result, Kurdistan Province

3. Pollution due to an increase in the capacities of oil refining, . faci . . tal bl Fat e th
which indicated an overall increased level of glution by 37 IS Tacing serious environmental probiems. ason the

times between 2007 and 2013, due to an increase in the oiPePartment of Environment and Municipalities of the
refining capacities by the same amount over that period. province is aware of the necessity for using a modern
Keywords- Pollutants, emission, environment, solid waste, air municipal solid waste management system (MSWMS) to
pollution, dust emission, carbon monoxide, carbon dioxide, control the spreading of pollution problems. Modern Landfill
nitr ogen oxides, hydrocarbons, mass particulate constitutes one of therimary methods of municipal solid
I. INTRODUCTION waste disposal as shown in (Fig, 1b).

ISSN:2231-5381 http://www.ijettjournal.org Page2050




International Journal of Engineering Trends and TechnologyJETT) i Volume4 Issue4- May 2013

where people live regardless of its danger to human health.
MODERN LANDFILL Waste is classified according to itsigin to nonhazardous
and hazardous. It has to be dealt with accordingly.

[ll. WATER POLLUTION

As the population in the cities of Kurdistan continues to
increase the demand for freshwater obviously increases and
this leads to water resources crisis. If this continues, the
quality and shortage of water becomes a critical factor. In
addition to limithg future development, it also affects basic
health and hygiene.

Groundwater is highly used in the developing countries
especially in the remote areas. Agriculture, industry, car
e workshops and landfill sites are main sources of groundwater
contamination.

The use of various pesticides and the wastes of chemical
industries give the risk of pollution in groundwater, streams
and rivers.

ACUFER

IV.POLLUTANT DUE TOAUTOMOBILES

The automobiles market in Kurdistan region has witnessed
a large increase in the numberk automobiles which are
registered and used in the region during the past few years.
This will be reflected on the amount of pollution connected
|){vith such increase, as shown below:

Fig-1bImproper Landfill SysterKurdistan

An appropriate selection of landfill site is important i
order to minimize the environmentdhmage as well as the TABLE 1
prevention of the negative impact to the public health, thereby .y ateD AUTOMOBILE PROFILE INKRG THROUGH THE
improving the overall sustainability associated with the life PERIOD FROM 2006 2011
cycle of the landfill. Moreover, an ideal selection of landfi
site depends on the recognition of seveaatdrs such as land :
use, environmental, hydrology, socioeconomic factors, etc. | Prvate | 36158| 71740 | 112217] 171850 | 268699 | 373267

Uncontrolled daily dumping of hundreds of tons ¢ Taxi 7930 | 15632 | 25713 | 38161 | 55501 | 109530
municipal solid waste onto the available land around the url  Trycks 7908 | 16230 | 32013 | 61536 | 115193 | 194682
areas is a common daily practice in Kurdistan. Besid
endangerig the environment, this uncontrolled method
disposal has created many hygienic, social, and hun Agricultural | 50 117 | 268 | 2213 | 3373 | 3621
difficulties for the province and the surrounding areas. Construction| 278 362 794 2367 | 3931 | 6033

Citizens are not being directly charged for the serviq 1o 52325 | 104555 | 175359 | 284596 | 459365 | 702851
provided by the municipal solid waste nagement system
(MSWMS), yet the current cost of collection, transport, ar Assumption Half of the trucks arduelled by gasoline fuel and half by
disposal of municipal solid waste in Kurdistan is about 1 U gasoil.
cent/ kilogram which can be regarded as a considerable fig

The financial aspects of installation, operation, ar
maintenance of a (MSWMS) will play a major role i
selecting more rewarding and cleaner alternatifés term ~ ACCUMULATED AUTOMOBILE PROFILE INKRG CLASSIFIED
iwasteod covers anything fr ACCORDING TOFUEL TYPE us
dustbin to higHevel radioactive waste and other hazardo[ Types of
waste from hospitals, famties and other industrial premiseg Automobiles
Poorly managed waste disposal sites could affect | Gasoline | g0,31 95961 | 158201 | 249248 | 394465 | 595857
environment by contaminating the air, soil and water. |Automobiles
Europe, waste ifand filled, incinerated or recycled and eve Augﬁfgk')'"es
used for power generation.

One c¢ an 6 tow mamatigousanes ohtones per year
of waste are generated in Kurdistan. Waste in the region is
probably dumped or disposed in areas not very far from places

Type of cars| 2006 | 2007 2008 2009 2010 2011

Motorcycles 1 474 4354 8469 12668 | 15719

TABLE 2

2006 2007 2008 2009 2010 2011

4282 8594 17069 | 35348 | 64901 | 106994
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TABLE 3
EMISSION STANDARDS FROM BOTHGASOLINE AND GASOIL

TABLE 4
TOTAL AUTOMOBILE GAS EMISSIONS INKURDISTAN REGION

FUELLED VEHICLESY (20062011)
Mass HC Nox Mass
Types of co HC NOx co, Particulate Year | CO (gm/day) (miday) | (gmiday) Particulate (Pm)
- (gm/ (gm/ (gm/ (gm/day)
Automobiles km km km (gm/km) | (Pm) (gm/
) ) ) km) 2006 413 195 118 25
y 977 ” »04 2007 823 389 235 35
Gasoline cars| . 3. .0 399 0 2008 1468 638 385 77
Diesel 2009 2168 1020 620 206
Passenger 0.83 0.27 0.9 403 2.46 2010 3510 1651 1004 350
Cars 2011 5412 2546 1547 532
Diesel Light
Commercial 0.94 0.39 1.01 537 2.46
Vehicles
Average
Diesel Cars 0.885 0.330 0.955 | 470.000 2.460
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Figure 2 Accumulated automobiles profile in KRG through the period from @041
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Figure3 Accumulated automobiles profile KRG classified according to fuel type through the period from 202611
® Reference: Asif Faiz, Christopher S. Weaver, Michael P. Walsh; Air Pollution from motor vehicles p37, P41, Washingta/SB, £996.
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Figure4 Rate of Pollutants emitted from different automobile types n KRG from 2@0A 1.
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Figure 5 Rate of carbon dioxide (GPpollutant emitted from different automobtiges in KRG from 2006 2011

Figure 6 Rate of total pollutants emitted from different automobiles in KRG from 20611
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