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Why bother (I)?

* Operational costs reduction

* Contributing to the environment (carbon footprint,
cleaner city)

e Overall efficiency increased

e Stay ahead with latest tech.
“Planning the future”
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The use of Technology (why?)

* Estimate gty of containers/tippers and trucks to
recollect Urban Solid Waste (USW). 1

* Help in the design of installations for
recycling, transfer & final deposition.

* Relocation of containers/tippers.
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The use of Technology (before & after)

|dentify advantages and/or disadvantages of utilizing l1oT on a Container
Waste collection Management route, comparing current operating costs
versus the costs of implementing the aforementioned technology.

VS.

Proposed Method
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Using RFID (one of 10T enabling Technologies)
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Technology Implementation ()

Example: relocation of container/tippers

From actual 17 routes

/ ﬂf %@ﬁ% Total zones. In blue by night and 15 l?y day
H'\ (ﬁ@gt’ zones under study. we choose 6 night
“l ;@WN routes for the study
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Technology Implementation (lIl)

Example: relocation of containers/tippers

Chosen routes: 1 (modified), 3, 4, 5, 6, 11

1) Km/day Population
vowes | modks | DR | PR | e
BN 1 modif. 183 58,40 6.140 2,43
] 163 55,20 8.980 1,99
HENEERENRN 202 61,70 9.560 1,96
QDF %F%Tﬂﬂﬂﬁﬁ% @%\%Hg% LF 179 57,60 10.256 1:63
1 O
IEEEEEEREI ERESEREENE 252 73,80 8.923 1,88
HIEnrs HERIREEEEEENEN 462 76,00 14.400 1,14
IR O RFAS 58959
R A 0 : 1,84
IDOO0000 d0000 =00
IEEEEEEEEEIE ARl
IQQEDDWWWW]jTUDDDDDDDD[ 1,84 Kg/person/day = 4 pounds/p/d

Source: Bahia Blanca City Hall and our own data
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Technology Implementation (lll)

We will not explain here all the processes to calculate:

* Methods depending on the complexity level of the system

* Physical composition of the USW (organic & inorganic) depending on income
level/inhabitants

* Daily average USW production

* Production design for USW recollection (weekly/monthly/annual variation)

» Systems design for container/tipper recollection

 Equipment design for the recollection of USW (EDRUSW)

 Number of points served by USW recollection equipment (USWRE)

* [tinerary of the USWRE based on time (trips per day, Nr of trucks needed,
others)
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Use of Geographical Distribution /
Population Density

Example: route testing
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Results after Implementation

» Redistribution of containers/tippers based on geographical
distribution/population density brought:

v'changes on recollection days,
v’ heavier containers,
v'Fewer trucks per route

v'Population served better (intangible)

Economic result: <COSTS , >Benefits
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enefits for the City Hall

Ordinance
Compliance

Creation of
zones/subzones
for
container/tipper
locations

Transparent
information to
citizens &
contractors

Charge for the
use of Public
Space

“Environmental
Dirt” (clandestine
locations)
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Benefits for the Contractor

Increase
Utilization Factor
of the
container/tipper

Productivity of v i » ' Sense the
the route/driver/ ’ - transported

workers

.9}'8‘-'- Bahia
%>’ Ambiental
| SAPEM

Know where the @0800 999 1144

containers/tippers
are

Less fuel
consumption
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Benefits for Citizens
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Decrease in
carbon footprint

Increase of Safety
(less accidents
due to better

control)

Watch ad-hoc
application via
Smart-phones

More efficiency
means less taxes
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And the future?

| § 1 3 Norte

Multi-criteria analysis | “"V\v\f‘wg A "?ﬁ;\m‘“‘:::
methodologies and { 2 7 Ny S VieRam
location techniques based M pe
in 10T and Big DATA will & ABanishiduce
change distribution of { & N |
resources in Geographical 32 _ | ¢ ,’
Division, or even Jay sass 9 .
themselves. AW > k.

i

Geographical Division. City of Bahia Blanca, Province of Buenos Aires, Argentina.
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Ernesto A. Castagnet, MSc. IMSE
Industrial Engineer, Associate Professor
Engineering Department — Area 8
Universidad Nacional del Sur (UNS)

Av. Alem 1253 - Piso 1

8000 — Bahia Blanca, ARGENTINA

Tel. +54 291 4559967

Email: ecastagnet@uns.edu.ar
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