Chapter 10

Transfer and Transport

Transfer & Transport

o Functional element of transfer and transport refers to the
means and facilities used to affect the transfer of wastes from

one location to another, usually more distant, location.

o Contents of relatively small collection vehicles are transferred
to larger vehicles that are used to transport the waste over

extended distances either to MRFs or to disposal sites.
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Transfer & Transport

o Transfer and transport operations are also used in conjunction
with MRFs to transport recovered materials to markets or
waste-to-energy facilities and to transport materials to landfills.

o Today, with rising labor, operating, and fuel costs and the
absence of nearby solid waste disposal sites, transfer stations

are becoming common.




Need for transfer operations

o Transfer and Transport operations become a necessity when
haul distances to available processing centers or disposal
sites increase so that direct hauling is no longer economically

feasible.

o They also become a necessity when processing centers or

disposal sites are sited in remote locations and cannot be

reached directly by highway. rm
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Need for transfer operations

Factors that make the use of transfer operations attractive:

o Occurrence of illegal dumping due to excessive haul distances
o Location of disposal sites relatively far from collection routes

o Use of small-capacity collection vehicles

o Existence of low-density residential service areas

o Use of a hauled container system with relatively small

containers for collection of wastes from commercial sources

o Use of hydraulic or pneumatic collection systems




Types of Transfer Stations

o Transfer stations are used to accomplish the transfer of solid
wastes from collection and other small vehicles to larger

transport equipment.

o Depending on the method used to load the transport
vehicles, transfer stations may be classified into three

general types;
e Direct-load
e Storage-load

e Combined direct-load and discharge-load

Types of Transfer Stations (rigure 10-1)

Storage-load

Waste from storage pit
pushed into open-top
transport trailers or into
compaction facilities or
into a moving conveyor
for transport to
processing facilities
or compaction
facilities

Waste discharged
from collection
vehicles directly

into storage pit

Platform scales

o o Combined direct-load & discharge-load

Waste discharged onto unloading platform. After
recyclable materials have been removed, the remaining waste
is loaded into transport trailers with front-end loaders.
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Waste discharged directly
into trailer or into 3
compaction facilities

Waste discharged
directly into an
open-top trailer,
into compaction
facilities, or onto
a moving conveyor
for transport to
processing facilities
or compaction
facilities

7~ Platform scales
(optional)

Platform scales
(optional)




o Direct-load transfer stations
Trailer loading hoppers
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Figure 10-2. Direct-load transfer station with elevated unloading platform
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o Direct-load transfer stations w/o compaction
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Direct-load transfer station with

o
compacto s
Truck with
container in
Haul loaded position
vehicle
Large-capacity transfer container
Figure 10-8. Direct-load transfer station equipped with stationary
compactor
11
° Direct-load transfer station with

compactors
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Storage-load transfer station
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Figure 10-14. Storage-load transfer station with processing and
compaction facilities

Means of Transport

o Motor vehicles, railroads and ocean-going vessels are the principle

means used to transport solid wastes.

o Vehicles used for transport should satisfy the following requirements;
Wastes must be transported at minimum cost
Wastes must be covered during hauling operation
Vehicles must be designed for highway traffic

Vehicles capacity must be such that the allowable weight limits

are not exceeded

Methods used for unloading must be simple and dependable




® Locations of transfer stations - Istanbul
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o Transfer Stations - Istanbul

. Compactor
Collection vehicles (Unloading)
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o Transport to landfill - Istanbul

Transport vehicles in direct-load ~ Transport vehicles in landfill
transfer station
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Is a transfer station appropriate for your
community?

Compare the costs and savings associated with the construction and
operation of a transfer facility.

Benefits:
lower collection costs
reduced fuel and maintenance costs for collection vehicles
increased flexibility in selecting disposal facilities
the option to separate and recover recyclables or compostables at the
transfer site
the opportunity to shred or bale wastes before disposal

Possible drawbacks:
difficulty with siting and permitting, particularly in urban areas
construction and operation costs may make them undesirable for some
communities
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Transfer Station Design

Important factors in the design of transfer stations;

o Type of transfer operation

An adequate area is necessary in case of waste recovery

o Storage and throughput capacity requirements

Collection vehicles do not have to wait too long to unload
o Equipment and accessory requirements

o Sanitation requirements
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Location of Transfer Stations

Transfer stations should be located;

o As near as possible to the solid waste production areas to be served

o Within easy access of major arterial highway routes as well as near
secondary or supplemental means of transportation

o Where there will be a minimum of public and environmental
objection to the transfer operations

o Where construction and operation will be most economical

o Additionally, if the transfer station site is to be used for processing
operations involving materials recovery and/or energy production,

the requirements for those operations must also be assessed.
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Example 10.1 Economic comparison of transport
alternatives

o Determine, based on operating cost, the break-even points
for a hauled and a stationary container system as compared
with a system using transfer and transport operations for
transporting wastes collected from a metropolitan area to
landfill disposal site.

o Assume that the following operating cost data are applicable:

= Haul container system using a hoist

b, Collecion truck with an 6-m? container = $25/h

et e = Stationary container system using a
Transfer 15-m3 compactor = $40/h

wumw_>luﬂll ]h Tractor-unit with a capacity of 80-m3=
$40/h

Transfer station operation cost =
$3.6/m3

Generation

Out-of-County
Landfill

Transport
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Example 10.1 Economic comparison of transport
alternatives

Solution
o Convert the haul cost data to units of dollars per cubic meter
per minute
Hoist truck = ($25/h)/(6m3)/(60min/h) = $0.0694/m3.min
Compactor = ($40/h)/(15m?3)/(60min/h) = $0.0444/m3.min
Transport truck = ($40/h)/(80m3)/(60min/h) = $0.0083/m3.min
o Prepare a plot of the cost per cubic meter versus the round-
trip driving time expressed in minutes for the three
alternatives. The required plot is presented in the next slide.

Hoist truck (for hauled containers) Collection vehicle with compactor Transport truck
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Example 10.1 Economic comparison of transport

alternatives
=3,6 $ + (10 min x 0,0083
=10 min x 0,0694 $/m®.min ‘ ‘ =10 min x 0,0444 $/m?.min ‘ $/m3.min)
Transfer =—HCS ===SCS =——Transfer station
i HCS SCS )
Time, / station 5

min USD/nﬁ3 45 Lridecost :

0 0 o/ 36 4 fansfer SN —— :

10 0,694 0,444 3,683 © 35

20 1,388 0,888 3,766 é 3 :

30 2082 1332 3849 2 ,¢ Break-even
40 2,776 1,776 3,932 § ) | time for S_CS
50 3,470 2,220 4,015 s Break:—even = 10(? min
60 4164 2,664 4,098 ~ fime for HCS

70 4858 3,108 4,181 1 = 59 min

80 5,552 3,552 4,264 0,5 ‘

90 6,246 3,996 4,347 0 ; :
100 6,940 4,440 4,430 0 20 40 60 80 100 120
110 7,634 4,884 4513 Round trip driving time to disposal site, min

If a SCS is used and the round-trip driving time to the disposal site is more than
100 min, the use of a transfer station should be investigated.
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Problem 10.1

o Given the following data on transportation costs, determine
the break-even times for the two container systems versus
the use of a transfer and transport system.

o Base your computations on $/ton.min
Operating costs:
Stationary container systems
4-ton capacity = $25.00/h
10-ton capacity = $36.00/h
Truck-semitrailer combination (25-ton capacity)= $55.00/h

Transfer station costs = $ 3.00/ton
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Problem 10.1

Solution
o Stationary container, direct transfer system:

4-ton capacity
Haul cost = ($25/h)*(1/4ton)*(1h/60min)=$0.104/ton.min

10-ton capacity
Haul cost = ($36/h)*(1/10 ton)*(1h/60min)=$0.06/ton.min
o Transport truck semitrailer:
Haul cost = ($55/h)*(1/25ton)*(1h/60min)+$3/ton=$0.0367/ton.min
o Transfer station cost: $3/ton
o Setup a computation table to determine the cost per ton for each
system based on the round trip driving time in minutes.

Problem 10.1

Round trip 4-ton  10-ton  Transfer
driving capacity capacity station 2
time, min $/ton
0 0 0 3,00
20 2,08 12 3713 _°®
40 4,16 2,4 4,47 2
60 6,24 3,6 5,20 3
80 8,32 4,8 5,94 - 10
100 10,4 6 667 °
120 12,48 7,2 7,40
140 14,56 8,4 8,14 5
160 16,64 9,6 8,87
180 18,72 10,8 9,61
200 20,8 12 10,34 0

0 50 100 150 200
Round trip time, min

10-ton capacity break even time ~ 130 min
4-ton capacity break even time ~ 45 min




o Problem 10.5

o Estimate the peak hourly capacity of the transfer station shown below

o Express your answer in vehicles and ton/hr

o Assume the avarage volume per vehicle and the specific weight of
the waste is 12 m3 and 280 kg/m3, respectively.

o State all of the assumptions made in solving this problem.
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o Problem 10.5

Assumptions
MSW will not be stored on the loading platform.
6 trucks can unload at the same time, one per trailer hopper

The total time required to get a collection vehicle unloaded
including the time spent driving onto the unloading platform,
unloading and driving off the unloading platform, and the time
needed to clean the platform between collection vehicles is 10 min.

Solution
o Max. number of collection vehicles that can be handled per hour:
= (60 min/h) / (10 min/cycle) x 6 trucks/cycle
= 36 trucks/h
o Peak capacity of the transfer station expressed in ton/h:
= (36 trucks/h)*(12 m3/trucks)*(280 kg/m?3)*(ton/1000kg) = 121 ton/h
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