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Evaluation and opti-
mization of the collec-
tion and transportation
system of solid waste
management in Zanjan
and GIS application

Masood Monavvari ?,
Azadeh medhat !
1- Dept. of Environment, Faculty of Envi-

ronment, Islamic Azad Univercity, Sience

.Research Branch, Energy.

Abstract

Devoting the most portion of expen-
ditures of the solid waste management
on the one hand , and the necessity of
operation exploiting of this system
with decreasing the spent time on the
other hand have propound the optimi-
zation of solid waste collection and
transportation system as a principle in
designing and management.With re-

gard to performance of present solid
waste collection and transportation
system in Zanjan and lack of suitable
organization, it is necessary to evalu-
ate the advantages and disadvantages
of the system with mathematical rela-
tions and GIS, afterwards, with regard
to urban structure and tonnage of the
produced solid waste, the most opti-
mized management system must be
presented. In this research karmandan
town in the city of Zangan was chose
as the pilot.

Time data of the solid waste col-
lection and transportation stages in
the present routes of collection in
karmandan the district of Zanjan was
gathered within 10 minutes using two
digital chronometers and was analyzed
by mathematical relations, excel soft-
ware and GIS. Thereafter, depending
on this information such as density,
population and the capacity of gar-
bage production in present routes and
using mathematical relation and GIS.
Optimized system of solid waste was
calculated and designed.

The results of time evaluation of the
present management system shows
that the whole spent time for solid
wastecollection and transportation
Karmandan town by garbage trucks
takes 2 hours, 55 minutes and 42 sec-
onds and the mean time of the trucks
round trip per ton of solid waste

In each journey is 11 minutes and



44 seconds. Considering locating of
storages and assigning the optimized
routs, solid waste collection system
was calculated and designed using
mathematical relation and GIS.

. In this research designing solid
waste collection system of karmandan
town was also carried out and 60 con-
tainers with the capacity of 550 and
660 liters were located in the town.
With designing optimized routs by
GIS and trial and error method, there
tracks including a reserved truck were
calculated and recommended to col-
lect the solid waste of karmandan
town.

Keywords: Solidwaste, Collection

system, Timing component, GIS,
Zanjan
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NMOC Emissions Assuming Same Rate of Waste
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Abstract:

For countries with sufficient avail-
able land sanitary landfilling is the
most common method of municipal
waste disposal. Disadvantages of this
method include the production of
leachate, high costs of leachate treat-
ment, long time of stabilization of
landfill (a few decades), pollution of
groundwater resources due to deterio-
ration of the liners and high mainte-
nance costs. Bioreactor landfilling is
a new technology for landfilling of
municipal wastes. Among the meth-
ods used to enhance the biological
degradation of solid wastes, moisture
control in the form of leachate recircu-
lation is the most effective and practi-
cal. The performance of semi-aerobic
bioreactor landfilling is investigated
in this research. Compared with aero-
bic bioreactor landfilling this method
does not need energy for aeration and
thus is more economical. A waste col-
umn with dimensions of 0.5 x 0.5 x
1.0 m was filled with municipal waste
with a density of 550 kg/m?®. Leachate
was recirculated daily and param-
eters such as COD, TDS, TSS, pH,
and temperature were monitored over
time. Total COD removal efficiency

of the system was 93%. The removal
efficiency of the system for TSS, TDS
and TS were 81%, 68% and 69%, re-
spectively. Using semi-aerobic land-
filling with leachate recirculation it
was possible to enhance the stabiliza-
tion of the waste and treat the leachate
at the same time.
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Considering the pro-
cess of a qualitative of
leachwater and ground
water changes in near

land fill of qazvin

Rezazadeh syavash ,Qanavi zahra

Abstract

With the growth population and fur-
thest using of nautral resource and solid
wasteproduction ,finding a suitable site
for burying solid waste has become a real
burden .The lack of new burial sites from
an economical point of view ,and the re-
duced capacity of existing locations.will
lead to a special crisis in urban areas .The
main reasons for opposition to new waste
burial sites are pollution of ground water
, the environmental impacts of leachates
and lack of special regulation and stan-
dards along with lax implementation ,
witch are threatening public and environ-
mental health .

Flowing ground water is very slowly
,after the begining of pollution , sevral
years must be spent until the pollution,s
influences water apears in a well . for
this reason after the removal of pollution
source. Many years have to spend until
the affected layers come back to the first
condition .

Daily ,350ton waste were been product-

ed in the town and were been disposed in
near industerial park lia in the south bound
Qazvin in smooth land that slop was less
than 3% and using piling method on san-
dy & clay liners without bed covering
. The leach waste this site Serious the-
atening in Qazvin has also polluted in the
groundwater in the region .Result of study
on ground water at near of land filling site
and leach west quality in the year 1381 in-
dicated that several of anions and cations
in ground water reasources in studied area
was more than standard limits because of
ground water in studied area has several
usage for industries and suburn sidents.
Spesial preservative actions should be
taken to prevent pollution. In the last years
protect of environment of Qazvin office-
did supervisory actions so that situation of
land filling site become better than before
Jbecause of westse,cover with soil and
don,t open dumping of several industrial
westes. Leaching water and groundwa-
ter of places of sampeling was resampled
during last year.Results shows that leach-
ing water quality had the positive changes
and the difference between two sampling
were meaningful and some metal param-

eters increase but some of them decrease.

Key words: ground water,

waste, leaching water, land fill.
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RATOS . il

Net Present Value of Total Capial Invested at1200% 10316 - e

Internal rate of refurn on investment (RR) 264% = e -
Moafied IRR on investment 1264%

Net Present Value of Total Equily Capial Invested at20.00% 38435 i

Internal rate of returh on equity (RRE) 2619% -

Modified IRRE on equity 2619%

Net present values discounted fo 012 N

0)on ILe 0lys ~(A)Joss

Items/Years construction 1 [construction 2 1 5' 3] A 5 6 7] ] [ 17 19 20 scrap
TOTAL CASH INFLOW 15052.8 17294.7| 12686.5| 12506.3| 12506.3| 12506.3| 12506.3) 12506.3 12506,3] 12506.3| 125063 12506,3| 12506,3] 12502.3( &812.4|
Inflow funds 15052.8 17294.7 168 .8 0.0 0.0} 0.0 0.0 0.0 0.0) 0.0 0.0 0.0 0.0] 0.0 0.0}
Total equity capital 2250.0 2250.0: 0.0, 0.0 0.0 0.0} 0.0 0.0 0.0} 0.0 0.0 0.0 0.0 0.0 0.0
Total long-term loans 13702.8 15044.7 0.0 0.0 0.0) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0)
Total short-term finance 0.0 0.0 1688 0.0 0.0] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Inflow operation 0.0 0.0| 12517.8| 12506.3| 12506.3| 12506.3] 12506.3( 12506,3| 125063 12506.3| 12506,3| 12506,3) 12506.3 12502.3] 0.0
Sales revenue 0.0 0.0 12517.8| 12506.3| 12506.3| 12506.3) 12506.3( 12506.3| 12506.3 12506.3 12506.3| 12506.3) 12506.3 12502.3] 0.0
Other income 0.0 0.0 0.0 0.0 0.0] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0| 8e12.4]
TOTAL CASH OUTFLOW 15052.8 17294.6) 14337.8) 13156.8 126538 12150.7| 11647 6 11144.5| 5850.2| 68602 58502 S5850.2( 5850.2) 68492 168 8|
Increase in fixed assets 14270.0 13270.0! 0.0, 0.0 0.0 0.0} 0.0 0.0 0.0} 0.0 0.0 0.0 0.0 0.0 0.0
Fixed 14000.0° 13000.0/ 0.0 0.0 0.0} 0.0 0.0 0.0 0.0) 0.0 0.0 0.0 0.0] 0.0 0.0}
Pre-p I es (net of interest) 270.0 270.0 0.0 0.0 0.0] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Increase in current assets 0.0 0.0  675.0 0.0 0.0 0.0} 0.0 0.0 0.0} 0.0 0.0 0.0 0.0 0.0 0.0
Operating costs 0.0 0.0] 4050.0) 40500 4050.0] 4050.0] 4050.0| 4050.0| 4050.0| 4060.0| 4060.0| 4050.0| 4050.0) 4050.0 0.0
Income {corporate) tax 0.0 00| 7969 961.7| 11294 1297.1| 1464.8| 16325 1800.2| 1800.2| 18002 1800.2| 1800.2| 1799.2 0.0
Financial costs 1682.8] 4024.6| 4024.6) 33539| 26831 20123| 13415 6708 0.0 0.0 0.0 0.0 0.0 0.0 U.OI
Loan repayment 0.0 0.0] 47912 47912 4791.2] 47912 4791.2| 4791.2 0.0 0.0 0.0 0.0 0.0 0.0 168.8'
SURPLUS (DEFICIT) 0.0 0.0 -1651.3| G506 .147.5) 3556|  B5B.7( 13617| 66561 66561 G6561| 66561 6656.1) 66531 8643 7]
CUMULATIVE CASH BALANCE 0.0 0.0] -1651.3] -2301.8| -2449.3| -2003.8| -12351| 1266 €782.7) 13438.8 20004.8| 79999.4| 866555 93308.5| 1019522
Foreign surplus (deficit) -270.0 270.0 4003 3848 OIB4.8) 848 I848| IB4B| O848 OIB4B|  IBAE| IB4E| IB46|  IB4E 0.0)
Local surplus (deficit) 270.0 270.0| -2051.5| 10353 5323| 202| 4739| 077.0| 6271.3| 62713 62713 €271.3| 6271.3] 6268.3] £643.7
Foreign cumulative cash balance -270.0 -540.0) -139.7] 2450 6298 10145 13993 1784.0| 2168.8| 25535 2938.3| 6401.0| 67858 7170.5 71704§I
Local cumulative cash balance 270.0 540.0| -1511.5 -25469| -3079.1| -3108.3| -2634.4| -1657.4| 4613.0| 108852| 17156.,6| 73508.4( 79860.7) 86138.0| 94781.7
Net flow of funds 14270.0 13270.0] -8647.1] 81451 -7474.3] -6803.6] -6132.8 -5462.0| 0.0 0.0 0.0 0.0 0.0 0.0 -168.8]
NORMAL PAYBACK at 0.00% 6.78 years B

DYNAMIC PAYBACK at 12.00% 7.01 years 8|
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