A STUDY ON LAND SELECTION AND REGIONAL DEVELOPMENT
FOR CLOSED SYSTEM DISPOSAL FACILITIES

Ryoji Matsumoto (Yachiyo Engineering Co., Ltd.) , Toshinori Ichimaru (Fudo Tetra Corporation) , Takaya

Kato (Waste Management Consultant) , Masataka Hanashima (Chairman) , Toru Furuichi (Vice-Chairman)

Research Committee for Closed System Disposal Facilities of Japan,

401 Chatesu Takanawa,3-23-14 Takanawa,Minatoku, Tokyo,108-0074,Japan

Tel.+81-3-3280-5971 ;

ABSTRACT

Fax.+81-3-3280-5973 ;

E-mail: csken@cd6.so-net.ne.jp

Closed System Disposal Facilities(herein after called “CSDF”)is intercepted by covering facilities and seepage

control facilities from outside environment, and has the following features.

(DScattering of waste and diffusion of a bad smell can be prevented. @Neither the quantity of seepage water nor

reclamation work is influenced by the weather. (D This image is better than a conventional opened-type landfill site

(herein after called “OPLS”) because it hides waste from outside. @It is easier to obtain the consent of residents

about the construction of a landfill site. (®It can use for the storage facilities for recycling.

On the basis of these, the authors studied methods of land selection of CSDF and the practical regional

developments which are based on the features of CSDF and OPLS in terms of cost reductions of whole landfill

systems.
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INTRODUCTION

In recent years, a number of regional development
projects have been under way in Japan for such
intermediate  processing facilities of waste as
incineration facilities and recycling facilities for the
measure against dioxin, economic and efficiency at the
waste disposal.

However, there have been few intensive and
extensive projects with landfills. In addition, an
increasing number of local governments are sharing and

managing more than one landfill as a result of recent
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mergers of cities and towns promoted under a
government incentive.

Under these circumstances, it is becoming more
important to select an optimal development pattern
when a local government is to plan the construction of
regional landfill. A development pattern refers to a
form of development of a landfill based on
considerations of regional conditions specific to each
local government. The selection of a development
pattern is to determine the number of facilities to be

built, the scale, and the basic structure of a landfill
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(OPLS or CSDF).

Once a development pattern is selected, the site for
the landfill needs to be determined. Conventionally,
land selection is based on the development of an OPLS.
Therefore it is required now to select a site for a CSDF
as well, this type of facility, having a number of
advantages over the OPLS, is increasingly employed on
various scales and under a variety of local conditions.

Focusing on the cost reduction issue for landfill
systems as a whole, the authors had conducted research
on the method of selection for optimal development
pattern under a regional development project and the
land selection approach applicable to the CSDF, as well
as the OPLS.

1. ASTUDY OF THE METHOD TO SELECT AN
OPTIMAL DEVELOPMENT PATTERN AND
ITS CASE STUDY UNDER A REGIONAL
LANDFILL DEVELOPMENT PROGRAM

This study discusses a classification and evaluation
method of regional landfill development patterns. It
was considered with regional and evaluative conditions

in a case study for some model areas.

(1) CLASSIFICATION OF DEVELOPMENT
PATTERNS

The regional landfill development patterns can be
classified as centralized and decentralized types. In a
centralized pattern, a single landfill is developed, while
in a decentralized pattern, multiple landfills are
constructed.

A total of 10 patterns are obtained when landfills are
classified further by basic structure (Table 1).

(2) EVALUATION ITEMS

When landfills are developed at extended regions,
evaluation items are required to reflect specific regional
conditions for selecting an optimal development pattern
with consideration of economic, efficiency, and

environmental preservation.

Evaluation items are determined by regional
characteristics of a local government or an extended
association of local governments, locational
conditions, and social conditions. In this study,
economy and efficiency are set as direct cost
reduction factors and for indirect cost reduction
factors, living environment, natural environment,
safety, consensus building, and others are fixed

(Table2).

Table 1 Classification of development patterns

No. Classification
B o | | |OPLS
255
£ | 2 |CSDF
<3
o~ 3 |OP-CS combined disposal facilities
4 |OPLS
% | 5 |CSDF
55
K= | 6 |OP-CS combined disposal facilities
€% | 7 |OPLS+CSDF
8a
g :; 8 |OPLS + OP-CS combined disposal facilities
g 9 |CSDF + OP-CS combined disposal facilities
10 |OPLS + CSDF + OP-CS combined facilities
Table 2 Evaluation items
Evaluation items
Construction costs
- g
&2y Maintenance and management cost
53 gEconomy
3 'qg) s Construction costs + maintenance
E = management cost

Efficiency |Efficiency in maintenance management

Living Maintainability of the living
environmen |environment
5 |Natural Maintainability of the natural
§ environment|environment
= . . .
g Safety dR.ISkS of potential pollution and
g 1sasters
2 c
e ONSCNSUS | Ease of consensus building for landfill
= building
]
° Smoothness of development
[
% Disaster debris
= |Others

Measure for returning benefits to
community

Combination with existing facilty
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(3) AN EVALUATION METHOD OF
DEVELOPMENT PATTERNS

To evaluate the development patterns, the evaluation
items were categorized into 7 evaluation criteria as
shown in Table 3. In addition, giving priority to these
criteria in consideration of regional characteristics
enhances reliability of the selection of an optimal
development pattern.
Each development pattern is marked by criteria and
evaluation items. Development patterns can be
evaluated and compared quantitatively by totaling point

with given weights. (Table 4).

(4) CASE STUDY OF AN OPTIMAL
DEVELOPMENT PATTERN SELECTION
FOR MODEL AREAS

Seventeen model areas have been selected and
surveyed on a comparative evaluation for a case study
of optimal development pattern selection. The model
areas have been selected by referring to population,
area size, as well as these areas’ multiple priorities
(Table 5).

The comparative evaluation of development patterns
as shown in Table 4 has been discussed in three cases
where the ratio of the point of the direct cost reduction
factor (economy and efficiency) is approximately equal
to the indirect cost reduction factor (maintainability of

environment, etc), and each ratio of these.

Table 5 Selected model areas

area population(people)
up to 30,0001 100,000 1540 090
30001 100,000 | 200,000 | OFmore
b to N assoc. J city
- EOO Q assoc. O city M city K city
:E‘ P assoc. L city
E’/ 400 F assoc. .
‘A ~ I assoc. H assoc. G assoc E city
g 1,000 )
1,000 —_ D assoc. B assoc. A assoc.
or more C assoc.
In summary, these properties for optimal

development patterns in this case study are shown

below.

D A single facility is given higher marks for smaller
areas and multiple facilities higher marks for larger
areas.

@ Higher marks in the case are given for a single
facility with consideration of the economy and
efficiency and multiple facilities with consideration

(When

maintainability of environment is considered, the

of maintainability of environment.

number of facilities is large . When economy and
efficiency are considered, the number of facilities is
small.)

(® OPLS is given higher marks when construction
cost’s point is high.

@ Evaluation of CSDF is given higher marks than half
the number of evaluation items. Therefore,

development patterns which include CSDF have

higher marks.

This case study is one of the examples and also it is a
method of evaluation for qualitative development
images. The evaluation items, criteria and points are
reflected by the opinions of participants and residents.
It is

economically and for their maintainability at the areas.

possible to select development patterns
It suggests extremely objective development patterns
by practicing of the selection method. It is easy to
advance an agreement form of construction promotion
by evaluation items reflecting the opinions of residents

and practicing criteria.

2. THE LAND SELECTION METHOD FOR CSDF

Conventional land selection has practiced by basis on
the hypothesis of OPLS development. However, the
features of OPLS and CSDF are different, so in the case
of CSDF development, it has been considered that
evaluation items and point by the features are important.
Also five proposed sites have been selected in the
model areas. Five proposed sites have been practiced
for optimal evaluation by different type of landfills by
the evaluation items and point. It has considered the

land futures by each type of landfill.
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(1) The Landfill’s Land Selection Flow

A general land selection flow is shown in Figure 1.

Table 6 Examples of site leading conditions for

I
v v
Making a negative map
(restrictions sites map)

@ make up based land
use regulations

Making a positive map
(induction sites map)
@ Optimal area by efficiency of

transportation, proximity toroad and
returning benefits to the community.

Making an optimal area map
@Integration of a negative map and a positive map

Selection of proposed sites
@Select serveral proposed sites as possible
to construct

Investigation proposed sites and comparative evalution
@ IntroductionS E A method
@ Objectiveevaluation by A H P method
@ Evaluation items with local features

CSDF and OPLS
Conditions arrangement Types Leading a site conditions
@ arrangement of area conditions (D Transportation efficiency is highly areas from
@ determination of constrution policy . . . .
@ sclection of landfill tipe(OPLS or CSDF) OPLS intermediate processing facilities and the source of
@ arrangement of land selection conditions incidence.

(D Transportation efficiency is highly areas from
intermediate processing facilities and the source of
incidence.

@ Proximity to road areas with highly environmental
preservation and good images of scenery.

@ Leading a site area by useful covering

CSDF equipment(landfill sites or precedence sites)

+ Proximity to urban district areas (indoor sports
facilities, recycling facilities, emergency refuge
places, public lending warehouses)

+ Farmland areas (warehouses of agriculture)

+ Industry areas and near urban district areas ( material

warehouses)

Table 7 Examples of evaluation items and points
for OPLS and CSDF

Figure 1 The Landfill’s Land Selection Flow

The leading site conditions for making positive map,
there are items shown in Table 6 on each type of
landfill. The area of leading site for CSDF is larger than
OPLS.

(2) Evaluation items and priorities

Table 7 shows the evaluation items of proposed sites
and the points considered in OPLS and CSDF. Some of
the criteria and points are common between OPLS and
CSDF, some are different in importance and some show
some opposite results in their evaluation. Also, it
should be noted that the evaluation shown is an
example. A real case needs to be reviewed. CSDF
and OPLS are evaluated individually by these

evaluation tables.

Basic structure
Evaluation items (priorities)
OPLS CSDF
. Ease of acquisition cover soil 3 2
Efficiency Distance of access road > 2 4 2
Construction costs 15 15
Infrastructure construction costs 10 10
Economy | Maintenance management costs 35 5| 35 5
Efficiency of waste collection 5 5
S€rvices
Sites Efficiency of landfill 3 2
Efficiency of ultimate land 14 3|13 3
features — T

Irrigation situation 8 8
w| _ 2 Ground strength 2 4
Ag g £ | Groundwater level 14 2 18 4
§ Z g Seclusion from active fault 5 5
S ° | Ground stability 5 5
g Land use situation 4 2
g = é Deposit cultural assets 2 2
,g § ”1: Residence distribution 32 21 30 1
5 S | Facilities distribution 19 20
Induction sites 5 5
Total 100 100

(3) A case study of land selection at model areas
A case study was surveyed at model areas as shown

in Figure 2.
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(DPopulation : 70,000 people

©@Area : 500km?

S aN (®Population density

. y 2 . : 200 people/km?
y ‘ (®Rainfall : 1,500mm/year

(®Intermediate treatment plant

: 1 facility

78— ©No existing landfill
i (DDevelopment pattern and

Evaluation points

CSDF 1 facility
(76.00points) 1st/10

OPLS 1 facility
(59.00points) 9th/10

5 K& VA" s SN A 7 X : Intermediate processing plant Facility scale
S @: School ) .
é: Library Landfill capacity:50,000m3
: Hospital . .
% : Sewage treatment plant Landfill area *10,000m?
[J: Crematorium

Figure 2~ Model areas and conditions

Il : Negative area
|:| Not Negative area

I : Unsuitable area
[ Suitable area

Figure 3 Negative area map FigureS Suitable areas map and five proposed site

Firstly, the land selection flow was followed as shown

in Figure 1. A hypothesis of a negative map (Figure 3)

and a positive map (Figure 4) were compiled, then five

proposed sites were selected (Figure 5).

87 X 7 (4) Results of proposed sites evaluation in model

areas

Table 8 shows results of evaluation for each

R A ey e proposed site by comparative evaluation with various

: Intermediate processing plant
: Efficiency of transport (+A)

: Efficiency of transport (+B) : .
- Efficiency of transport (+C) According to the results of the evaluation, proposed

: Possible area of induction site

conditions of each proposed and selected site.

ENEO=}

sitet No O ( proximity to intermediate processing
Figure 4 Positive area map facilities)is the highest point in CSDF and Ne ®
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( although it is remote from urban districts, it is
supposed to be leading a site by residents) is the highest
point in OPLS.

Table 8 Evaluation result of proposed sites

OPLS CSDF
1 ® 82.6 ©) 87.5
2 @ 81.1 ® 87.3
3 ® 81.0 @ 84. 7
4 @) 79.2 ® 83.3
5 ® 79.1 @ 78. 2

(5) Consideration of the result analysis
The features of evaluation of proposed sites for

OPLS and CSDF in this case study are shown below.

e A proposed site Ne(D (proximity to intermediate
processing facilities) for each OPLS and CSDF are
completely made on opposite evaluations.

e The distance of transportation and road maintenance
( infrastructure maintenance) have a great influence
on OPLS and CSDF.

e It is advantageous if there is a strong demand for a
landfill from community residents.

The three things above can be considered shown
below.

» For development of CSDF,
practicing the land selection with consideration of
the development of CSDF.

» Whether the land fill type is OPLS or CSDF,
evaluation items and points should be considered with

it is expedient of

their features and properties of communities. These
considerations lead to the land selection.

» Adopting these methods, hereafter, it is possible to
select proposed sites which are able to develop at
low costs for safer and higher reliance in CSDF. Also
it leads to cost reduction from a synthetic

perspective.

CONCLUSIONS

We suggested a method to choose the best pattern
from ten development patterns at wide area. In the
method of land selection of CSDF, we considered that

setting condition based on feature of CSDF enables to
construct reliable CSDF at low cost.
In future, it will be needed to repeat further analysis

and case study for using these methods effectively.
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