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hbservatiens con the Dnvircnment of Seoul, Korea Auqust~September, 1971

F.R, Bowerman

The purpose for visiting Secul was two~fold: (1) to examine the conditions
and procedures in Seoul as relating to waste manaqemcnf, particularly soliq
vaste management, and (2) to represcnt the United States at an Internaticnal
Conference on the Human Environment beld in Szoul, Septerber 1-3, 1971, The
paper 1 prescnted at that conference is published in the proceedinas of the

Confererce and is presently availakle through that sourcna,

Solid Was*e Manaacment

My previous travel experiences havina heen limited to the North American
Continent, the Carribean and furope, I was not reallv prepared for the impact
that Seoul had on me, !Millions of reople crowded into a relativelw small,
unplanned urban area, made it difficult at first to sort cut the various
activities that I cauld readily iderntify in other countries. Gradually an
organized pattern of solid waste management began to annecar and I found, much

to my consternation, that the manacement of solid wastes in Seoul was an
exceedingly coffective and relatively efficient oné, but completelv unique from
any of my past experiences, First I should point out that solid waste manaae-
ment in well-developed countries, such as the United States, remains a labor
intensive system, both as to collection and to disposal, althouch the relative

use of labor is much higher in collecting refuse than in disposina of it in

the U.S. 1In Seoul the solid waste management sys#em is even more derendent unon
human labor and less upon machines and, perhans rightlv so, since what seems to he
in abundance in Seoul are legs and hands and arms and nuscles to provide
services that in this country would be censidered economicallv infeasihle,

The organized svstem of solid waste collection pexformed by emnlovees of

the city of Seoul appears to have reasonahble efficiencies and compares not too
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unfavorably with door-to~door and commercial collections practiced throuchout
most of the developed nations. The cquipment is similar to that found in manvy
municipal svstems in the United States. In talking with the Superinte.ndent of
the collection systems and with foreman in the various routing areas, it anpeared
that thev had a fair understanding of the job that thev were performing and that
the work was being done with relative dispatch,

The solid wastes collected from homes, apartments, commercial.husiness,
or industries are taken to several "sanitarv landfills" and deposited for dig-
posal. Almost before the naterial being dumped has had a chance to reach the
ground, it is picked ever by nen and women--some equippea vwith pitch forks~--and
all usecble materials are quickly extracted from the dunp;d load before it is
left for burial. Bxtracted neterials include bits of plastics, (for which T
could never ascertain the use) pieces of wood, (even down to match stick size,
apparently for fuel), rags and bits of cloth, paper, paper products and almost
Bnvthina that has value for heatina nurnoses, Almost no tin cans or bottles
appear within the dumped loads and the next Paraaraph will explain why these
do not find their vay into the collection system ag they do in other parts
of the world, There are probably health problems associated with the manner
in which solid wastes are salvaged at land-fills, but probably the hazards are
not much different than the many other public health hazards that are encountered
on a daily hasis in Seoul. The primary problem at the "sanitarv land fills" is
that thev are situatad in or adjacent to stream charnels and at least in one
instance T observed the solid waste being dumned direétly into a hodv og water,
causing pollution of that water Lody and making it useless for drinkina purvoses.
There was virtually no attempt to cover the solid wastes at one land fill, al-
thoush at another site, bulldozers were in evidence and some earth was beina placed
on the top of the refuse (apparentlv at the level where the land-fill was'con-

Wdicrea 1o be complete)., In the United States, land ‘filling to be considered

Sanitarv land-filling would necessitate daily earth cover to pravent flies, rats,
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fires, and the blowing about of pancr. With the low econony in Korea, it mav
not he necessarv to observe such niceties as daily cover; the‘nature of the mat-
erial that is left for disposal doesn't contain much that blows around or burns
so that there is a substantial reduction in nrohlems ;hat would be normal in the
United States if land fills were not covered,

The reason that cans and bottles do not find their wav into the solid
waste collection is that they are almost entirely scavenqed bv itinerant "Junk
men"” who travel the city streets from early morning until late at night with
hand--drawn two-wheeled carts. These men are characterized bv a larage plastic
bag of popcvorn being carried in the cart and a pair of sheet metal "gscissors"
that they continually clang toqgether as thev traveli thg city streets to alert
the neighborhood to their presence. »Ms these men make £hcir wav throughout
the city, persons of all ages (but principallv children) hring articles of
apparent value, such as tin cans and bottles and cloth, leather, plastics,
etc. to the popcorn man where the wastes are traded for a handful or two
of the popcorn depending on *he particular value of the goods received, This
system is highlyv sffective, causes some impediment to traffic in the down-
town streets in Seoul, but seems to be a custcm of long standing and one
that has a certain amount of charm to the tourist in that it undoubtedlv
brl gs back childhood davs when junk dealers traveled the streets of the
cities of the United States with horse-drawn waagons crving “raqs, bhottles,
bones." The svstem is exceptionallv effective in savina the metal from the
cans or saving the cans as co-ntainers and returniny glass hottles as 're-
fillable containers, It is totally dependent on a cheap labor market and
would not be a characteristic of any country that could offer emplovment to
relativelv healthy men in occupations that would perform areater services
and therefore would receive greater remunerstion. The poncorn men appear
to be quite well organized; they obtain their noncorn from centers iécated

in-several-centers—located in several parts of Senul where the corn is popped



in the earlv morning hours and made available to the popcorn men who return
in the evening with the collected goods, One such area is called "Salvation
Street" by th> Korean incerpreter and is literallv a series of crudelv nut
tegether structures, each one representing the salvage of a different form
of waste, such as tin cans, bottles, bones, nlastics, faper, raas, etc,
Considerina the effective ond o cfficient wanner in which Seoul is
s2cveling useful solid wastes, there is little that could be recommneded bv
way of alternative disposal svstems such as incineration, nvrolvsis, composting,
or centralized separation for salvaae., The utilitv of such svstems woulcd
be virtuallv nil because of the high deqree of separation and salvaqe of
useable materials alreadv practiced and the relativclv.;ow utilitv of the
residues that are left at the landfills after they have been picked over bv
the resident scavangers. These observations reaardina fhe solid waste
management of Seoul will be out-dated as the technoloqiéal level of the Korean
economy improves and its standard of living increases; at that time consider-
ation should be given to nore effective use of man power in solid waste
management so that the man power thus nade available could be bhetter utilized
for developina the Korean economy, However, in the near future it does not
appear that any substantial bernefit would be derived by making anv siq-
nificant changes in the current methods practiced for solid waste manaage-
ment in Seoul,

"Night Soil"

Althouch not strictlv considered solid wastes, the sewaace sludage from

)
treatment plants.in the developed countries does finally enter into solid
waste management svstems one way or another, It is sometimes disnosed of
by incineration alona with solid vastes, or throuah mutual compostina, or
even through the burial of dewatered sevaae sludoe at sanitarv landfills.

Whti, onlv the excention of the central area o€ downtown Seoul, an area

provided with flush toilets, but not vet with sevaae treatment for the



sewege that is thus created, the rerainder of Seoul is serviced bv the tipe-
honored "honev buckets" that travel the citv streets and collect the foces

and urine fron cisterns under the dwellings. In indivifual honmes the cisterns
are accessible through a small door at around level on the side of the housn;
a snall bucket on the end of a long handle can be irserted and the contents

of the cistern ladled out into tvo larger buckets of about five gallons
capacitv each that are féétened LD opnosite ends of a pole and then carried

on the shoulder back to tank trucks vhere the buckest are handed sinalv to a
man on the top of the tank truck and dumped into it for carting to disposal
points. This svstem is not unique to Korea but is commén throuadhout the Orient
and still remains very much in use in some parts of Eurépe, particularlv rural
France. In a population rampant with enteric disorders of nany tvnes, the
semi-liquid contents of the cisterns is virtually deadlv and can be considered
one of the most serious, if not the most serious health problem in Seoul,

The fecal matter and uvrine is usuallv dripred or spilied outside the house

on the around rearlv where it is ladled into the laraer buckets and then

often dripped or spilled along the travel route tq the tank truck and then
again at the tank truck vome spillage occurs, At anartment buildinas or
multiple dwellinas the cisterns are usually pumped by vacuum trucks throuqh
hoses that reach from the street into the cistern and suck the contents
directly into the tank truck. A nodified svstem of piping bv vacuum trucks
from individual homes could possibly bhe worked out, however the exceedinclv
harrow pathwavs that run from Streets throuch the'résidential areas of‘Scﬁul
would make it necéssary for the vacuum lines to be very lona and in some

areas such a svstem would not even bhe possible, nevertheless, until nicht

soil cisterns can be cempletely abandoned, it does not appecar that con-
sideration should be qgiven for interim solutions that would minimize hazards.

The night soil is conveved by tank trucks or -other means to larce basins,

annroximatine the size of a football field in area ang having denths of 1n
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Another alternative would he to comnost the nicht soil along with +he
solid vaste.that have no utility, The process could be as simple as the one
demonstrated by the United States Governrent at Johnson City for the Tennessre
Valley Authorityv or it could involve the retention and mixina of the vastes
during compost in vats or tanks as has been ntracticed successfullv at flouston,
Texas, and San Juan, Puerto Rico, There have been a number of successful
operations of large-scale composting plants throuchout the world and, since
a composting operation can be successfullv maintained at temperatures of 150
dearees Fahrenheit to 160 deqrees Fahrerheit, the obvious advantace for dis-
infecting the wastes can be seen. Compostina also betﬁer holds the nitrocen
and a comnost from nicht so'' and solid wastes could prohably ba produced in
the ranage of 2 to 3 percent nitrogen,

Air Pollution

It was an unpleasant surprise to find photochemical smo7 in Seoul, vir-
tuallyv identical to that that I left in Los Anadeles. The meteorolerical con-
ditions are very sinilar and the hiagh use of qasoline~driven vehicles for
public transportation in Seoul alreadv accounts for serious levels of eve
irritation and luna congestion. A rapid transit system that would eliminate
individual cabs, cars, busses, and trucks would do much to alleviate hoth
congestion of traffic and air pollution in Seoul. Others have noted and
commented on this, but vet another aspect of the air pollution prohlem may
be worthy of mention. Anthracite cmal, mined and mixed with mud for dis-
tribution as briquettes for heating homes in Seoul, contains several 'mercent
sulfur and contributes not only to some 500 deaths by asphvxiation in Seoul
vearly from carbon monoxide, but creates irritatina levels of sulfur-oxides
within the city. At the International Conference on the Human Enviroﬁmeﬁt
it was stated that Korea plans to import crvde oil for enerxav to meet the

country's needs; however, the anticinated source would have from four teo five

percent sulfur., An alternative that should be explored is the qasification



of the coal and piped transmission to Seoul and othor ponulntion centers,
.\c technoloav for coal gqasification is apparer.tly now suitable for full-
scale use; the Brreau of tines, United States Department of Interiorlwould
be a valuable source of information conearnina the use of that svstam in
Korea, The desulfurization of coal nrior to qasification or the desul-
furization of the gas subsequent to aasification would he necessary in order

to provide a safe fuel source for Seoul.



