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Design of Solid Waste Management Systems
in Rural Areas Korea

R. E. Cartier,Jr* .
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for operating costs, capital spending, and
Introduction upgrading disposal sites and facilities. How

In 1977, approximately 5 million tons of
solid wastes were collected and disposed of in
the Republic of Korea by private and public
agencies, costing approximately W13 billion.
The reported cost does not include equipment
depreciation or interest on the investment,
Possibly another W2 billion
industry and another W1 billion was spent

was spent by
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much of this waste was disposed of properly
and how much was spent on improper disposal
is a matter of conjecture since the matter of
defining “proper” seems to depend on whether
the person doing the defining is a collector,
disposer, or regulatory agency.

The referenced 5 million tons is approxim-
ately 1/3 of the total

Korea, based on 1, 2kg/cap/day, as determined

tonnage produced in
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by Rhee and Choi 16). Thus, there appears
to be an uncollected 10 million tons each year
5), This figure should be quite conservative,
considering agricultural wastes, which are
not included here, may comprise well over
509 of the solid wastes preduced in Korea.
Agricultural wastes in Korea are disposed
of by burning for farmhouse heating and
cooking, by grinding for animal feed and
fodder, and by composting. How much is
reduced to ash by open burning in the field
at harvest time 1is not accounted for here.
The former use of rice straw for roofing
rural buildings was a fire hazard and a haven
for pests and vectors, but did offer a fourth
method of rice straw use. The replaced straw
roof, however, still had to be disposed of.

Financing

Urban collection and disposal systems
normally can be financially supported by local
and municipal budgeting schemes, although
solid waste management spacialists recognize
that the municipal solid waste (or “garbage”)
department often must subsist on the leftovers
from political, economic, and social trade-offs
that take place within local government. As
a result, many of these solid waste manage-
ment systems may be in need of extensive
revamping, especially those that just grew
without adequate technical input or expert
modeling.

Rural collection and disposal systems are
much more complex and presumedly more
costly since the homes and other collection
points are more dispersed. This increase in
travel time adds to the annual costs of
vehicular operation and maintenance and
increased sitting time for the driver and
helper.

The problem in the rural area is similar to

that in the urban area: provide, at minimum
cost and maximum worker safety, for the
PROPER storage, collection, hauling, and
disposal of solid wastes. The major paramet-
ers are also the same—time, equipment, land,
and personnel—all adding up to won. Improved
aesthetics and other social benefits can be
used to maximize cost effectiveness.

The values associated with these parameters
are different, however. Time is usually less
costly or otherwise as important in the rural
area than in urbia; equipment purchase may
vary either way, depending on the size of
the area involved and the type of disposal
equipment selected; land is much less ex-
pensive in the rural areas; and personne! costs
in the rural setting are usually less expensive
in terms of unit time, but are more costly in
terms of preduction units, wkich is a more
realistic judgement criterion. In rural areas,
personnel turnover is costly in terms of
equipment damage and costs associated with
inexperience and the training cf new personnel
3). The reasons for the cost differences in
other parameters are implicit and will not be

dealth with further here.

Institution of A Solid Waste
Disposal System

Inertia is a fundamental law identified and
scientifically described by Sir Isaac Newton.
Every process-- technical, social, cr economic
--must have an initial force to set it in
motion. A solid waste management system
is just another process that must contend
with the problem of inertia.

Most knowledgeable citizens desire accept-
able methods and locations to dispose of their
solid wastes, but small communities usually
lack the organization and funds to implement
solid waste collection and disposal s ystems.
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These two elements--organization and funds--
are synergystic and coquiescing; a community
would have much difficulty organizing for a
solid waste management system without
funds, and funds cannot be made available
to a community without an organization to
receive them.

Municipalities have short-term and long
term goals from which they estimate budget
requests to submit to their funding sources
for implementing goal-achieving procedures.
The rural community, however, must organ-
ize within itself or seek assistance from
existing agencies which have operating funds.

Local, provincial, and national agencies do
have access to national funds but they also
have priorities. These agencies can assist in
many other ways, however, to overcome
inertia, assist in developing programs, locate
funds, and, in many cases, provide expertise
in planning, designing, and operating solid
waste management systems.

Community leaders can seek advice and
technical assistance at the local level from
the local or city departments of social welfare
or the city cleaning department. At the pro-
vincial level, the Office of Sanitary Engineer-
ing in Chungnam Province’s Department of
Social Welfare has been helpful in researching
The Office of
- Environment in the Korean Ministry of Health
and Social Affairs,

information for this paper, has many experts

data for this paper 21),
which also provided
willing to assist community leaders and
practicing solid wastes management engineers
at the National level.

Probably the most difficult task in rural
solid waste management is overcoming the
inertia. Someone has to sow the seed-- bring
the problem of solid waste in the area to the
atte rtion of the local, provincial, or national

health agency, any of the ministers involved

with environmental protection, or one of the
assistance agencies identified above. Most are
genuinely interested in providing some sort
of assistance. A cold shoulder from one agency
should pose no real problem; another agency
is just across the hall or down the street. As
public agencies, their mission and responsib-
ility is to serve the public and protect its
health 9, 18),

Storage

The laws and regulations concerning the
proper storage of solid wastes are concerned
mostly with container size, weight, con-
struction, compesition, covering, and placing.
Assume, for the sake of argument, that
these laws and regulations are fully enforced.

The decision-makers for the rural system
can evaluate from six major alternatives:

a) 100-liter containers at each collection site

b) 4-6 cu. meter rural containers(green

boxes)

c) combinations of a) and L) appropriate

to the haul route and housing density
a) with large(10—20 cu.
. meter) depositories

d) combine

e) combine b) with large depositories
f) combine ¢) with large depositories
The collection site in a), above, could be
the individual home, a central location in
the village, or a central location in the local
population area.

Optimization techniques 12) considering
haul routing, extent of area to be covered,
and volume of refuse to be handled should
be employed to determine site locations faor
containers and/cr depositories. Monte Carlo
and paired compariscn analyses 6, 15) are
useful tools for initial evaluation and direction

towards the final decision.
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Collection and Hauling

The most important requirement to be
considered in selecting the collection equip-
ment is that it be able to do the job it will
be called upon to do. Load volume and
weight, operator capability, type of terrain,
and climate are some of the constraints to
be carefully identified and described. The
first two items are controllable but the last
two are not, although the type of terrain
may be localized by route when the routing
areas are identified. Again Monte Carlo and
paired commparison techniques can be quite
useful. Collection frequency should be on the
order of twice weekly or less, primarily for
fly progeneration control 2),

Disposal

Selection of disposal location and type is
probably the most difficult decision to make
in solid waste management 11). Aside from
the problems of determining the most sound
investment route, e.g., compost, incinerator,
sanitary landfill, or other, the decision maker
must bear up under the cacaphony of compl-
aints 14) from politicians, landowners, home-
owners, contractors and environmentalists,
all of whom have suddenly become experts
in solid waste disposal, each for his own
reason.

The decision as to the type of disposal
facility should be made only after due
consultation with professionals knowledgeable
in the fields of socils, geology, land use and
planning, rheology, hydrology, roadway design,
and civil engineering design, as well as the
local leaders and public administrators. It
definitely should not be made following a
mere community leader-salesman interaction.

Economic gains possible through recycling
should be evaluated 19) when considering
disposal location and method, even though
present trends continue to show that attitudes
toward recycling continues to wane and per
capita consumption continues to gain, in turn
increasing the per capita production of solid

wastes.
Associated Rural Problems

The preceding introductory paragraphs
were intentionally cursory, as most profes-
sionals in the field can handle the systems
analysis and decision-making process --usu-
ally with some type of model based on
adequate reliable facts and data pertinent to
the region under consideration. However, the
importance of the interrelationships is not
always fully recognized. For instance, during
the selection of the disposal facility, the
decision-maker sometimes fails to fully con-
sider the post hoc needs and development of
the site selected. A change in type of disposal
facility may require an alteration in the
storage and/or collection equipment, which in
turn may relocate storage equipment which
may call for revision of the hauling routes
which may further change the equipment
specifications.

Oftentimes too many parameters are omitted
from the structural model on the assumption
they are insignificant when in fact they may
alter the model significantly, One parameter
that is often neglected during the start-up
phase of a rural collection system is the
effective closing of the existing areal open
dumps. This relatively inexpensive necessity
for health and aesthetic reasons is even more
often neglected when preparing the budget
for the implementation year.

Proper dump closure plans should be tri-
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directional and correlative. The three activity
functicns are engineering, education, and
elimination, all operated under a closely
supsrvised, correlated, dynamic mcdel as
shown in Fig. 1, The major activities assoc-
iated with the three activity functions are
outiined in Table-1 Most of the items in
Tehie-1 are self-explanatory; only a few need
Under ENGINEERING,

cover material often poses more of a problem

furrher discussion.

tixn cne would expect 19),

Fig. 1. Rural Pump Closure Activities

Tabkle-1, Three-Prong Funections

ENGINEERING
Activity manager
Consolidation of refuse
Compaction of refuse
Cover material
Drainage
Final grading
Revegetation
Soil stabilization
Fire extinguishing
Access barriers
Scavenging
Maintenance
Phasing of dumps closure sequence
Removal of waste

EDUCATION
Signs
closure
nearest disposal site
rodenticides
News media releases
closure date
danger of rcdenticides
first aid and emergency treatment
enforcement
QOther agencies
cooperation
input
ELIMINATION

Licensed Pest Contrel Operator(PCO)
Legal rodenticide

Contract

Training of existing personnel
Continued monitcring

Hauling for dump covering may be expen-

sive. Should nearby cover material be
unsuitable for supporting revegetation, rem-
oval of the waste material to a more suitable
site or to the area disposal facility may be
more in order. Barriers across the former
access to the dump must be installed sturdily
to minimize continued illegal dumping at the
site. Posts, chains, cables, and earth berms
are successful reminders that the dump has
been closed. Assignment, or at least desig-
nation, of responsibility to prevent scavenging
and to assure continued maintenance of the
improved site is obviously important but is
usually delayed until sometimes too late.
Under EDUCATION, sign posting must
be tended to as early as possible in order
to be able to notify dumn users of the
closing of the dump well in advance of the
actual closing. The sign should also state the
distance and direction to the nearest approved
disposal site and the type of rodenticide ax d

its associated dangers to children and pets.



News releases through the radio, TV, and
newspapers are often more effective if issued
by a well known, responsible local, provincial,
or national official, group, or agency. The
news information should also identify the
agencies which will be cooperating in the
dump closure activities and which will have
other input such as the enforcement of the
existing laws and regulations.

The elimination of rodents, dags, and other
pests at the closed sites should preferably be
done by a licensed pest control operator for
reasons of liability and expertise, should be
done by contract stating the type and amount
of rodenticide to be used and length cof
guarantee, and should be done with taste and
tact. The pest control agency normally has
ready-made signs available for use at the
site and for distribution throughout the
community.

These three components of rural dump
closure should be closely controlled with
respect to time through the use of tools
such as PERT. However,
a rural dump be closed without first imple-

in no case should

menting alternative waste disposal sites that
are available to the waste producers. Indiscri-
minate rural dumping cannot be controlled
or corrected by simply erecting a barrier
across the access to the dump that has been
used by the neighborhood for individual or
community waste disposal. The lock-chain
technique will result in rodent migration and
increased rural littering.

The public will rightly rise in force if it
is not kept informed of the disposal sites and
systems under consideration, expected annual
costs, location of rural containers or deposi-
tories, cost/benefit and cost/effectiveness
values and actually has a say during the
planning stage 8),

These residents should be informed and

have a say. After all, it’s their money and
their neighborhood.

A Case in Point

A southern county in West Virginia had a
rural solid waste disposal problem. Indiscri-
minant littering of field and stream and
conspicuous open dumping was indeed an
eyesore. brought the
problem to the attention of the county board

of health which in turn requested professional

Concerned citizens

assistance from the state department of
health and from a regional health demonstra-
tion program. The regional program inves-
tigated the problem, surveyed dump sites and
reported estimated costs to the board of
health. A time-phased plan was developed to
coincide with the establishment of a regional
sanitary landfall and rural container system.

Funds were requested from the county
court, the state department of highways
(since this system would relieve the depar-
tment of highways of some of their solid
waste problems), the Appalachian Regional
Commission, and the county board of health,
itself.

Alternative dump sites were located on a
map, and routing, contziner size, and equip~
ment requirements were determined. Estima-
of the

dumps averaged W300 per cubic meter of

ted costs for reclamation or removal

waste material in the open dumps. The costs
included reclamation seeding or other vege-
tation, rodenticides, installation of access
barriers and/or removal of the sclid wastes
from the open dumps to be closed.

Many rural communities of 10—20 homes
within a 1500 meter radius petitioned to have
rural contaimers located in their communities

~and guaranteed to purchase the container

outright if the collector would collect from
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it on a regularly scheduled basis.

Local residents were the instigators to
overcome the inertia, the county board of
health was the pursuer, a regional program
provided the expertise and public informatoin
program, and the county court and the ARC

provided the funds.

Conclusion

West Virginia, the site of the case in point,
is quite similar to southern Korea, with its
low, rolling mountains and narrow plains,
agricultural and mining economy, and growing
pains. The residents of West Virginia,
mostly of low income, recognized the benefits
that would be accrued from tourist income
and their own better health, once aesthetics
improved and rodent, insect, and other vector
habitats were removed. The excellent attitude
in Korean nationals towards cleanliness and
Rural

solid waste management in Korea can be an

order is obvious and commendable.
effective force in improving the health,
social, and economic aspects of national
development through dynamic engineering

programming.
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