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Public forces owned by Autonomous districts are in charge of collecting some
recyclables that are out of concern in recycling markets. These recyclables are carried
to Material Recovery Facilities (MRFs) for further sorting to sub-items or eliminating
undesirable materials. The introduction of Expanded Producer Responsibility, a new
recycling program in Korea, has resulted in increasing the quantities of low value
recyclables, which is apt to make MRFs more inevitable. A lot of MRFs in Seoul are,
however, out of date and some districts do not have their own facilities. To overcome
such circumstance and upgrade MRFs from the viewpoints of configuration and
operation, this study aimed to define the role of MRFs, to prepare a guideline of
design and operation, and to propose an improvement plan.

With surveying the 7 MRFs as sample facilities, it is revealed that the most of
facilities have different features in construction, characteristics of recyclables, fixed or
rolling equipments, sort items, cleaning and health concern, etc. Generally features
such as concern and implementation of environment and safety are unsatisfactory.
MRF design and operation manual documented by government in 2004 was not
satisfactory in managing MRFs. Due to deficiency of technique, space and budget, it
was actually difficult to anticipate that MRF produce the high quality recyclables
asked by producers of recycling products. During this study, we developed typical
design indices, such as composition of commingled recyclables, bulky and compaction
density, manual sorting rates, etc. With combination of design indices drawn from
this study and foreign countries’ manuals, it was possible to prepare the more
practical MRF design and operation considerations. Furthermore, economic and
energy consumption analysis showed why MRF is necessary in the field of solid
waste management.
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Key policy recommendations are as follows :

MRFs should be, especially in Korea, recognized as a transferstation of mixed
recyclables under Pay-As-You-Throw fee system, an infrastructure to compensate the
business field not well working in market mechanism and a buffer zone to link
between waste generators and recycling markets. It is effective to sort commingled
recyclables into up to 13 items, such as old papers, PETE, ferrous can, glass bottles
by colors, as well as to transform 4 type of bulk items into bailed materials.
Compaction process is estimated to cut down the energy consumption and
transportation cost by 25-84% and 37-86% respectively.

In designing efficient MRFs, those parameters, such as design capacity, space
allocation, feed hopper, feed and sort conveyor, sorting station and rolling equipments
are important factors. Especially those design considerations are documented in this
study. For example, mixed recyclables conveyed on sorting station are convenient to
pick up waste plastic used for packing recyclables firstly, and light-flat items,
low-density-cylindrical items, high-density items, successively. If a facility inevitable
to construct under ground, the facility are refrained from introduction of processes,
like as plastic crushing and melting Expanded Styrofoam products emitting dust and
odor. Most of operation and maintenance are closely related with personnel, fixed and
rolling equipments, and contract-out operation force. It is noted that contract-out
forces are apt to do their best in the condition of paying a fee according to their
achievements and stable contact periods.

Projects to improve the 25 MRFs in Seoul will require not a little of time and
budget, which naturally demand a step-by-step improvement plan. The plan should
include the priority order and budget according to the timetable. Modernized MRF,
additionally having room for environmental education, is expected to cost up to
around 150 million won. More budget support by Seoul Metropolitan Government for
facilities, intended to use together among adjacent districts, is also reasonable to
reduce cost and help districts that are not easy to construct their own facilities.
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