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1.Introduction

Open dumpsites of solid waste located within urban area have been proved to be a cause of

environmental problem to residents in developing cities in the world. Kabul city of Afghanistan is no
exception. Open dumpsites are one of the sources of groundwater and soil pollution due to the production
of leachate and its transportation causes contamination of water sources. Such contamination of
groundwater resources can pose substantial health risks, including water borne diseases such as typhoid,
cholera and infectious dysentery, to the local groundwater users. Management of open dumpsites remains
one of the major challenges in Afghanistan especially in Kabul the capital of the country. The aim of this
research was to evaluate whether the groundwater has been contaminated by the open dumpsites leachate
or not. Leachate samples from the studied open dumpsite, and groundwater samples around the studied
open dumpsite, were collected and water quality tests were conducted. Results were compared with the
standard given by World Health Organization (WHO) for drinking water. Also, a multiple regression
analysis was performed to evaluate relation between ground water quality and volume of waste in
dumpsites its leachate water quality.
2. Material and methodology
2.1 Study Area Description: Kabul is the capital city of Figurel Study area map

Afghanistan, located in the eastern section of the Afghanistan map Kabul districts map

country with 22 districts. The study area was set in a
specific part in District-12 which has about 1.7 km?2 of
area with 12,968 populations and 1,621 households.
There are about 200 dumpsites of municipal solid waste

according to local municipality office in the mentioned E_g;;‘i:"_‘ _Ds“_e:

area. Among many dumpsites, 6 sites which are o::‘d:'m;ms :
relatively big and locate near residential housing were e TElEEe
chosen as target sites of this study. Open dumpsite 4

2.2 Estimation of volume and weight of waste used SfM
method: A filed survey was carried out in September,

270 135 o

Map of the area in number 12 district. Kabul Afghanistan

2017 to estimate volume of solid waste in open

dumpsites. In each site, more than 150 photos were
taken having over-rapping between photos for SfM analysis which is a photogrammetric technique that

automatically solve the geometry of Tablel Estimation of unit weight ~ Table2 Estimation of Covered

the scene and the camera positions to  of dumped waste using SfM area, volume and weight of
estimate 3D model of target object. ™Method dumped WiSte uzmg SEM method
H . overe "
PhotoScan and EasyMeshMap were Waste | youme | weignt | UM Dumpsite | ~5req | Volume | Weight
sample 3 5 | weight No. m2 m? t
used for this purpose. Then, weight of No. m m ka/m® ; = = 5o
. 1 0.229 210 917.0 -
the waste was also measured using 2 1,158 | 139 70.0
2 0.226] _ 50[ 2212 2 e
- 3 0300 55] 1833 . 1 e T 4
hangl‘ng bcidance. Tjablel. shows a result : e 5705 2 351 o 74
of estimation of unit weight of dumped 5 0.087 45| 517.2 6 150 72 36.2
Average 503.7 Total 2,337 468 2356

waste. Table 2 shows result of
estimated covered area, volume and weight of dumped waste in study area. From the result, 235.6 tons of
waste was remaining in those dumpsites.
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2.3 Sampling of leachate and groundwater: Dug wells and bore wells were
selected for sampling, which are functional and continuously used for
drinking and domestic purposes. Groundwater samples were collected from
6 dug wells and bore wells in the study area, and 12 leachate samples were
collected from 6 open dumpsites which locate nearby wells.

The average distance from the open dumpsites and well water was around

15 meter, and the average depth of groundwater is 14 meter from the

ground surface respectively. Storage of groundwater and leachate samples | Figure 2 A photo of open dumpsite 2

were performed in manners that maintain sample quality. Samples were
cooled to 4°C as soon as after samples were collected. These conditions were maintained until the samples
were received at the laboratory.

3. Result and discussion Table3 Metal concentration in

3.1Quality of groundwater: Metals concentration in groundwater

groundwater and leachate were measured by Inductively :.O GW; G‘fzz G;‘f?; ‘3‘;’_‘; ‘3;“_’2 G“{:g ;VZH Slgﬂ_
Coupled Plasma/Mass Spectrometry (ICP-MS). Samples were I N | B B o e
diluted 1000 times before the measurements. Table 3 presents S I N I P R I
the summary of analytical result of the groundwater samples N S N A P S R
and comparison of groundwater quality parameter with WHO E: ié 12:3 21'3 1;:? ;2 ;:2 S_rani;{n
water quality standard. The metal concentration shown in table ;',: PE) I B B BT B EYT ﬁz:
3, which are Al, B, Cd, Cr, Cu, Fe, Ni, K, Zn, exceeded WHO  Table4 Metal concentration in leachate
standards. e [ T3 PN S 3 Y30 120 T3 O P [ [
3.2 Influence of dumpsites on groundwater quality: In order to [ faeficfoi o oo - ot T 1o
evaluate influence of dumpsite on groundwater quality multiple Ej axfrafas-faofaviazlosl Joafar
regression analysis was conducted. Groundwater quality was ? S S o S o S o S e
set as variable y, called dependent variable, and volume of E‘: ii 1: Zi Z:d Zi :2 :z Z: :Z i: i: ij
dumped waste was set as variable x1, leachate quality was wet s‘“ ésf §} ésjt és ;:‘ éf 385 ég ji ZA 375 ::7
as x2, called the explanatory variables. As we can see P-Values G o e s o ey e e o B

o

of each of these parameter in table 5, it was resulted that there =~ WHO:! drinking water standard1)

was no clear relationship was found between
groundwater quality and dumped waste. Since the Table5 Result of multiple regression analysis
survey was carried out in dry season, there were very  on ground water, dumped waste and leachate

small amount of leachate generated from the dumped » - o lr o Cosmeien P vaiue

Square | Ntercept 1 xz |Nere=] 1 2
waste, and its influence to groundwater is not so ow |dumose wastelye | 0061 [ 0353 Jo.002 |o.23sf 0.924 |o219] 06964
o i ) ) W e A N T T T ) e )
Slgnlflcant. AnOther Survey 1S necessary 1mn I‘alny ¢ 'w \::;.I_ ey ‘L' 0.32 0.872 -0.02 |a.285] 0.9091 |o.68a5 | 0.6a21
i v”"”"‘" of X fi 0.524a 0.621 0.01 [1.623| 0.8a58 |o.194aa]| o.7a7
season. <n 0.399 8362 0.03 | 3.80a| 03684 |o.sera| 0.aoue
4. Conclusion: 0.025 64.538 0.07 (8] 0.2648 |0.8431 | 0.8377
0.169 31.232 0.97a 0.03 0.8366 |0.4916| O.8134
Result of groundwater quality analysis said that Al, e Lo wias oase | @2 |-oc1f-0a]oocose]oars | oese
_ _ _ £ Jualine S M T oS e o0z | o |o.2ses | o77e | owes
B, Cd, Cr, Cu, Fe, Ni, K, Zn concentration were higher S vetime of” TE oS e | wmisso | 1743 [0.2a7] 0.2772 | 0.30a | o.eas
. O.a1a 390.919 2.481 0.36 0.3405 0.a42 0.553

than WHO standard. However, result water quality oomn | mazan | o | o | 200s [omve | omms
- 0.077 55.91 0.557 |0.071| 0.8499 0.681 0.856

analysis of leachate taken from waste dumpsites does
not show high concentration of metals. This study has
shown that the groundwater source within the study area is contaminated but it is not due to existence of
solid waste open dumpsites in the number 12 district of Kabul. This can be considered as a menace for
people who daily intake the corresponding waters, as drinking water.

References: 1) WHO: Guidelines for drinking-water quality:
http://www.who.int/water_sanitation_health/publications/drinking-water-quality-guidelines
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