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Integrated Solid Waste Management for
the Environmentally Sound and Sustainable Development

Hong, Sang-Pyo* - Nam, Kie-Chang**
Dept. of Environmental Health, Seoul Health College*
Dept. of Environmental Engineering, Chongju University**

Abstract

The costs of solid waste management have continued to increase. Stricter environmental
regulations have been applied to waste management units. Future integrated solid waste
management should be balanced between source reduction, recycling, energy recovery, and
land disposal. To achieve more balanced solid waste management programs, more local
governments must adopt diversion and recycling goals and finance to meet those goals.

The hierarchy of integrated solid waste management must be enforced in a manner that is
flexible enough to allow local governments to implement waste management facilities that
match the communities” ability to pay for them. In establishing a hierarchy of integrated solid
waste management, local governements have difficulties in implementing source reduction and
recycling because of a lack of local control and inability to pay for new facilities.

Integrated solid waste management involves selecting compatible options for facilities to
manage the collection, recovery of energy and materials(transformation), and disposal of solid
wastes efficiently. Waste Collection, transformation, and disposal must support source

reduction and recycling activities.

Keyword: Integrated solid waste management, Source reduction, Waste collection, Waste
transformation, Waste diversion
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Table 1. Areas of Risk and Options for Risk Taking in Energy Recovery

Area of Risk Options for Risk Taking

Technology Siti d * Community Alone
iting an

P g't * Multiple Communities in a Regional Agency

ermits

* Community Sharing with a Private Agency

* Community Alone with Equipment Manufacturer Guarantees
Constructed

. * Community Ownership with Private Agency Construction and Guarantees
Capacity

* Insurance for Facility

Overati * Community Alone with Competent Staff
eratin
D g * Community Ownership with Private Agency Operation, Escalation of costs, and

Guarantees

Performance

* Community Alone with General Obligation Bonds

Cost * Community Alone with Project Revenue Bonds and Pledged Tipping Fees
osts

* Community-issued Bonds and Equity from a Private Agency, Bond Insurance or a

Letter of Credit

* Community Alone
Environmental Regulations * Community Ownership with Private Agency Operating Guarantees, Except for Changes
in Environmental Legislation

* ity Al
Natural Disaster Community Alone

* Disaster Insurance, as Available

# George Tchobanoglous, 1993, Integrated Solid Waste Management, Mc GRAW-Hill, 859.
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Table 2. Public Concerns and Typical Mitigation Actions at New Landfill Sites

Public Concern Typical Mitigation Action
Birds Overhead Wires and Nets, Noise Emitters
Debris Controlled Tipping Face, Adequate Final Cover
Dust Paved Access Roads, Watering of Soils Used for Cover
Hazards Adopt Federal or State Guidelines for Landfill Construction and Operation, Site Security, Monitoring of

Ground and Surface Waters, Monitoring of Gas

Leachate Leachate Collection and Treatment, Monitoring Wells

Litter Ordinance Requiring Covered Loads When Delivering to the Landfill, A Litter Patrol on Access Roads and
the Landfill

Noise Hours of Operation, Berms of Earth to Attenuate Noise Levels

Odors Daily Cover of Wastes, Space Buffer of Land Between the Landfill and the Site Property Boundary

Property Values Appraisals, Final landfill Use After Completing the Landfill, Property Purchase or Settlement Payments

Traffic Access Roads, Restriction on the Number and Type of Vehicles Allowed on Site, Hours of Operation

Visual Impacts Vegetative Screening, Earth Berms, Fences

# George Tchobanoglous, 1993, Integrated Solid Waste Management, Mc GRAW-Hill, 866.
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Table 3. Hierarchy of Pollution Prevention Measures

- rE
o,
ol
r
>}L
o
Lo,
=y
o,
- O
£,
;
N

rﬁ
f

Waste Source Reduction

- changing inputs

- reformulating products

- improving operating procedures

- redesigning production processes

Minimize amount and harmfulness of wastes by

Onsite reuse and recycling

use as process inputs or for sale to others

Reduce final waste discharges by processing intermediate wastes to recover materials valuable for

Off-site reuse and recycling
for sale to others

Transport wastes off-site for processing to recover materials valuable for use as process inputs or

End-of-pipe treatment

harmful substances

Use chemical, physical, and biological processes and incineration to transform wastes into less

* Leonard Ortolano, 1997, Environmental Regulation and Impact Assessment, John Wiley & Sons, 306.



THH - BIIS / EBHOE X|£ItoP HEE ot

g & e gt 97

Sl A B ash BADRY § Ll
oJg AN BHUAAA Hojd
g2 s Bk

oA 1988l A E FEEd wESS
(Toxic Release Inventory : TR)AEE 37 TA|
S AdE9 4ol g8l 7IgAAA HAVIE T

ste A5#oR FUA e o]l HAAHh
TRIS] =97F 7HAde] H9 oo 4L
H g A dse] AEE A
Z19A e ol g T2

4. AAZHY |2 dEElel ZHld

B 719ANA AT fle AFlE A
AR o5 ] A7E RN FAE
sttty A71E st A549 Z9A A=
259 RUTAL AREC] W} S oS
RABT, AAE FRae AUEHel 2L
SrETh AAA G B2 Z1GAAE Ak #
Aol NA= fdSs Fole AT 2 AF
2 98 BN DA %7 F470)

¢l A A (cleaner production)” ol
Y

Zropu7tar 9l
ﬂ%}”g(dean products) @] AZ=2 AL F
= A 0]01_0_ ﬁmi@wcﬂ AERS I
—‘—%*J.J/‘lﬁ(green markets) > 2 =¥ *J%%Fﬂﬂ 94
3 A EFHOEN VRS e Ao
th olE EVHSL] fldte] =Y 5 dESTbolA
= =7F AR AZ AEA 2 nkA (environ-
mental labeling) & EYTOZH LA} EFL
Zo)|aL Tky FA|F-o] el wt 7wt
Ao ek A 7)Fel gk FAlo] EokA|aL 9l
ot F8AFNME “eco-labeling” T2 1S 7|
}??1_-—8]_0;1 EH_%_—(‘;]_ O]O]/]_ o‘l.l] ]j]_j?_(’]]_g_i '9_\_]_
e E4ua 71E2 ob ZYHEHA Xshal 9
t}4

“Hh S A etk 719

re

o
1o
o
>
rlo

g =

1996139l ISO(International Standards Organization)
o os FxE AEH dAAYVE A=
J s M T 1ISO= 194643 Oﬂ A Z,
g FA7EY NS F
7] $lsto ’S%EJ = A 7] o]tk IS0
A o] A vk, ook 2 Fr 9] sk
7] WZol AFHoZ TAHA £A4L 7L
oF) ISO 140000 2= #7710l #gk A28 Al
gl29] A ISO 1400124 g 719A oA
£ A& e 37 # g A A (Environmental
Management System : EMS)E Zt3y J&=71E
AAEE AAEE FA-olt) ISO 14001 #43-2 3f
QA A, BHEA Y R
A o] 273 A4 7} (environmental performance) E
& e A 97 2 ddS 49
Zatal 9k 1SO 140019 A4S sig 71
719 A" 71997t g 71949 2
A} ALl Feta eteE E]ls F
Aot}

ISO 14000 Algj=9] shvte sl 7149
EMS 7ids o=8t Sle "¢ 71 (guidance
standards)” o]t} 7] 4A| 9] EMSO" 4%% "
71E79 A7t s 719 3
#, 183 EMSY thE FHS %fro
o] oJFE A2 AR 3 7IHAE
3H= “EMS ZHAHaudit)" ]t} 1SO 140009]
NE FAA FEY BAS e A 4
“Z 3} 7 7} (life cycle assessment)” ol T &F
o}, “24;}24&#}"0]]/&1&_ /\]—ﬁ o] AAA &
‘—‘:4 %oﬂ g dAgeES 73 ¢
T 4EEAY AFH, FH8LY A
- ’\]3}3}04 ARk BE e gt -
HF7V M E LAWA, AVIE A, dH]s

Al B ohdel At frE, FARE B AR

-

9

N

Wi
a2 N L

o
R
5]
o)

P

>

LN
>,

fr oX 1o M

_!1-[1;::

¥o ot

Rl »E

i)

2

>
o

g

N
—_

N

e} Hgl 2 S nﬁ rlr od ro

2 of
<
=>LEN o L

4

2

|55 F475k9] 1SO 14001
571 =33 2k



©
=
N
iCl
M)
ot
ol
fu
r o]
o
=
oo
i)
12
1o,
N
tot
i

=

L
ol
o

norr
©

o,

>
ok

@
%
O
—
N i
o
S of
ro
IN r
e
Al
rE
A
)
3|
o
rJ
-

e flo
)
LT o

1 O
(public relation) & =
Agk S A, Hl
A2 IS0 ¢ 87
At=Rle] 8 5
AANA HA7E 7HeEgst
wolgol an otk S 7199

< X}%-S— —4 JOﬂ 711

X

oo
i)
12

>

I
>
o

&
)

mlm 8 i
v
N
)
N
3

fu

)

hind

it i
oft to

1o

of

i_g

o B orlo 2 lo

JHT
W Ho
of
oL

O koo N2 e
),ioﬁ, -z EQ S ()

i
c}Tq 719l A 15014000/\13154

2L

H71Ee) FHA deel &
)

N, ot
o)

T

T

b

g

Ho

of

oZ

A o) 22
SEREBIEE
252 W] 99 48 F1E o

ZeIYe] A9 es & 5 Stk

o>‘ f
32
éL{
N
nd
1o
of o
~N Y

n

My ©
R O A TH L)
o o rr g o

1. Michaels, M., 1988, How Landfills Look to the
Public Mind, World Wastes, Vol. X, No.5, May.

2. Leonard Ortolano, 1997, Environmental
Regulation and Impact Assessment, John Wiley
& Sons, 308-309.

3. Perrone, M.A., 1996, Trade Barriers, GATT,
and ISO 14000, In J. Cascio, ed., The ISO
14000 Handbook, Fairfax, VA: CEEM
Information Services, 411-424.

4. Cascio, J., 1996, Background and Development
of ISO 14000 Series, In J. Cascio, ed., The ISO
14000 Handbook, Fairfax, VA: CEEM
Information Services, 4-24.

5. Bird, W.A_, 1995, ISO 14000 : With Anticipated
Rollout Date of January 1996, It s Time to Put
This Program Decision in the Hopper, Chemical
Engineering (September), 94-96.



