11) North Shuneh FDS

Table 2-3-2-12 sunmmarizes present state of this FDS,
The following sections describe the general, the state of landfill and the

state of influence on environment

(A) Ceneral

Managed by North Gohl CSC; North Shuneh FDS is located about 4 knm south of
Shamaria City, about 8 km from the Governorate north border and about 45 km
from the south border (see Fig. 2-3-2-22), in a'mildly hilly terrain. There
are no adjacent houses nor public faciltities, but small rivers on both sides
of this FDS. Ground is composed of sandy soil equivalents on the surface and
limestones thereunder.

This FDPS has an area of 89,000 m® and a capacity of landfill year of 43
years {1983-2025) including the future plan, and is provided wWith a control
office and access and in-site roads. |

‘Wastes received are municipal wastes and medical wastes, quantity amounting
to 72 t/day by 1995 record. But, this time survey resulted in the quantity
of 36 t/day, about a half of the value obtained by 1995 record. Visual
observation gave waste conposition: food waste of about 70%, papers of 10%,

plastics and rubbers of'IOZ. and others.

- (B) State of. landtill

' Landtlll adopts the open dumping method ‘which uses trenches and applles only
‘ the flnai cover soil, without: daliy cover. Landfill eff1c19ncy is- low.
Wastes carried in by dump trucks are dumped on the dumping stage and, then,
dropped down into the trench, cut beferehand. No leveling nor compacting by
landfill EQuipmént are executed. ¥When the trench is filled wup, the final
cover is ahplied. At - the time of our site survey, wastes were left on the

duniping stage as heaped.

{C) State of influence on eavironment

No traffic jams are seen and no influence public facilities can. accur
because there are no houses nor public facilities in the periphery. Air
poliution, noise and vibration are also out of any problen.

Water 1s also supposed not to be polluted,  because leachate is hardly
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Fig. 2-3-2-22 Location of North Shuneh FDS
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generated under the environment where precipitation is small (360nm/yr) and

evaporation effect is active,

Table 2-3-2-12 Present State of North Shuneh FDS (1/4)

Item / Contents

1. ‘Outlines of the final disposal site
{1) Location: _
About 45 ka south of Shamaria City about 8 km from North Gohl Governorate

north border and about 45 km from the south border

{2) Geographical configuration:
Hilly land surrounded by a desert aand farmyards with no houses nor public
“facilities but small ecivers on both sides

{3) Soil quality:

Sandy soil Equivaleﬁts on the surface and limestones thereunder

{4) Ground-water:

appfox; 680 m.under the surface
‘Es)'ﬁreé: o o
67,000 m? initialtly and 89,000 m® at the present (an adjacent 12,000 ﬁ’

purchased additicnally)

(6) Yolume capacity: _
210,000 m? by the initial plan and 75,000 n® Still available {excluding

the expansion portien)

(7) Ternm of landfill: | | | |
1983-1998 (15 years) by the initial plan, but 43 years including ‘the

expansion portion

{8) Types of received wastes:

municipal and medical wastes

(9) Quantity of wastes:
12 t/day (199%); 36 t/day {by our survey)
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Table 2-3-2-12  Present State of North Shuneh FDS (2/4)

1tem [ Contents

(10) Component of wastes | (by visual observation):
0 papers : 10%
@ plastics and rubbers : 10%
@ food waste : : 70%
@ glasses and porcelalns R
& metals I |
& woods R
{ fibers -~ %
® others : 0%

{(11) Bquiped facilities:
* control office

* access and in-site roads

Z State of landfill
{1) Hethod of landfill:
The open dumping method only with the final cover

(2) Plan of landfill sequence:
No plan

(3) Hethod of leveling and compacting:

No iteveling nor compacting after dropping wastes into the trench

(4) Plan dnd actual state of cover

: 200-300 cm -

Plan: . { thickness of waste léyer
% thickness bt daily'covér soil $ -~ Ch
§ thickness of intermeﬁiatelcoﬁef soil i --'cm
@ thickness of final cover soil : S0 cm

& procurement of cover soil

: excavation soil

“obtained in the site

Actual state:

Actual state

* A trench is dug, wastes are dumped'open'lnto‘lt and, when it is fiiled

up, the firnal cover is applied.

%* The ratio of thickness of waste layer to that of cover soil is randon

since the trench depth is irregular.
* In some cases of taking cover soil, wastes buried

previously are dug out

-since it is not systematically planned where the soil should be taken.
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Table 2-3-2-12 Preseat State of Shuneh FDS (3/4)

Ttem / Judgment / Contents _

3. State of 1nfluence on peripheries'
{1) Traffics and life facilities H 1)
* No traffic jams because of few number of trucks.

* No problem due to traffics because'of no houses nor public facilities

near the roads.

{2) State of sanitation and health tA
* Flies and harmtul insects are generated. (In summer, chemicals are
sprayed once every week.)
* Light wastes are scattered near the rivers.

* A lot of birds are seen.

(3) Ground-water H
* Ground-water is pumped up at about 400 m downstream of this FDS.

* Periodical quatity test there detects no pollution.

{4) State of lakes aod rivers :D
* One of the rivers {running on both sides of this FDS) has water.

* The water shows no pollution by leachate.

r7(5) Air pollution :D
* No smoke pollution because no open-burn is executed.
* No problem of exhaust gas because of few number of dump trucks.

% Ko problem of dusts generated by dumping since houses are about 2 km

fapartf

(6) Water pollution . Hi
* One of the rivers(running on both sides of this FDS) has water.

* The water shows no pollutlon by leachate.

{?) Soil: poilutlon )

% No problem since most of the received wastes are general wastes.

(8) Noise and vibration Y]
* No probiem caused by dump trucks because they are few.
* No problem caused by operation of construction machines such as

- bulldozers on the sité because facilities such as housés are about 2 km

away.

(9) Offensive odor tA

* There are some offensive odor because open dumping is executed.




Table 2-3-7-12 Present State of Shuneh ¥DS (4/4)

Other remarks - _
* Good access since the site is near to main road and access roads are
paved. |
* Whereas there are no scavengers, some people earn livelihood by
pasturage near this FDS.

* Soll cut on the site is a?ailable for cover.

* This FDS can be properly controlled by executing systematic landfill.

Judgnent classification >

serious influence presumed

some influence presumed

influence unknown

2 4w oA

: no infiuence
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View of FDS ffom the entrance.

V:ew from the boltom of FDS. Two hulc rivers are running along FDS
(ihc one of thcm drles out now)

View of dlsposed wasles without any treatment, 'I‘rench to throw wastes.

Fig. 2-3-2-23  Views of North Shunch FDS
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Here, the field study results (see Table 2-3-2-13) shall be summarized

before examining'the respective FDS improvement plans,

- There are no private houses or public facilities adjacent to any of the

FDS except for the Madaba FDS.

- According to the data of the rain gauge stations near the FDS, the
annual precipitation is quite low, being 42-560mm/year or - -approximately

1/4th that of Japan.

- Although the quantities 'of"HSW vary - widely from 34 to’ 3!6t/day. the
quantity hauled per day is low in general. Daily cover;ahd final cover are
applied accocrding to the executioh plan for covering at the Ma'an and Al-

| Akaider FDS. At the other FD$.'6nly'the'final cover is applied -or covef'is
. applied only'spofadically; The exposﬁre of waste was noted in a significant

number of FDS.

-~ With regard to the impacts'bf FDS on the surrounding environment.fnonekot
the FDS had any oroblems in terms of impacts on transportation and living
tac11ities. grounduater pollutnon..condltlons of flow into 1akes.'marshes.

“and rxvers. vater pollution, soil pollutxon. and noise and’ vibratlon. '

Heanwhlle. though the levels differ from case to case, health and

‘sanitation problems due to the scatterlng of waste. prollferatxon of flles

‘and other unsan1tary pests, etc., air pollutlon (especxally air poliutlon by oo

smoke) due to open burnzng. and offen31ve odors are notable as problems of

the FDS.
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{3) Pundamental Concepts of Design

Purpose of waste disposal is to remove wastes from living zohe. reduée'their
volume.'stabilize them, and turn them harmless. Qaste treat&ent proéess are
usually divided into collection [/ transfer stage. intermediate treatment
stage, and final disposal stage. Since the final disposal is the process to

‘return wastes to sature, the sole possible process is landfill in orinciple,

Purpose of landfill, is to store wastes iﬁ a suitable manner, and stabilize
them wutilizing natural ﬁelabol}sm to turn them harmless without damaging
environment . Therefore, the final disposal site must be such a place where
landfilled wastes can be stored safely and leachate gives no direct pollution
to peripheral environment. Besides, landfilled wastes should not.sbatter'and
.issue offensive odor. Additionally, leachate should be reduced in quantity,

improved in quality, and issue npothing like methaqe gas.

The fundamental concepts of landfill ﬁlans. based on this field study, are

listed below.:

1) The objective wastes of landfill should be restbjctéd to municipal solid
wastes, excluding industrial and medical wastes which should be controlled

by Jordan government.

'2)1The"daily ‘cover and the final cover should be surely executed for
‘sanitation purpose to prevent wastes from be scattered and generation of

flies and harmful insects, and offensive odor.

1) Hethod and'seqqence of landfill and equiprent employed should be determlned
considering - geographical configurailon, soil quality, precipitatidn and
evaporation, quantity and quality’ of% wastes at ' the objeétiVe FDS, and

influences on peripheral environment.
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4) Facilities such as leachate colleéting and draining pipe ducts and leachate
treating equipment are not necéssary'in Jordan since
# anaval precipitation i$ small and evaporation effect is active and

@ ground bed is impermeable.

However, in Kufrinja FDS, which is to be constructed on rather a steep siope,
squipment such as the leachate collecting and draining pipe, the leachate
regulating reservoir and the leachate circulating pump should be installed as

a consideration against influences on peripheral enviconment.

5) Additionally, pericdical monitoring should be executed in all FDS's to grip

whether peripheral water areas are polluted by leachate.

6) Feiices should be instailed along the entire length of border to prevent

illegal dumping, scavengers' invasion and flying oul of wastes.

1) Access and in-site roads should be_inétélled-to prevent cars and equipments

from tratfic accident and to maintain the efficiency of optimal landfill.
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(4) Fundamental Design
1) Fundanentals for execution of sanitary landfill

{(A) Definition and construction of sanitary landfill

The American Civil Englneering Institute defiines sanitary landfill as "the
method of waste dispoSal which protect health and safety of citizens Bgainst
public hazard by executing leveling and compacting waste to minimize ‘its
volume and applying soil-cover over the -landfilled wastes at the end 6f each

day's work or more frequently if needed."

Construction of landfill in Japanese FDS's can be classified into five as

shoun in Table 2-3-2-14:

® anaerobic construction of landfill,

{# anaerobic sanitary construction of landfill] with daily cover soil.

% modified anaerobic sanitary constroction of landfill with leachate
"collecting and draining pipe duct on the botton,

% Semi-aercbic construction of landfill with Qentilating. water coliecting and
draining equipment, and

& aerobic construction of tandfill with air blowing-in equipment.

fKost;df‘new Japanese Fﬁs's employ § semi-aerobic construction from the aspect
Eof‘iﬁprdving properties of gas gpneraféd from leachate.

But, in bedan. adoption of § semi-aerobic construction is questionab[e fbr
reasons of climatic and geological conditions, and gradual improvement of FDS
facilities is believed to recommnend. Reasons include the facts that aonnual
precipitation is much less than in Japan and evaporation effect is weltl
expectable, there is no problem of peripheral vater poliution by leachate, and
ground bed at the FDS is impermeable. Therefore, adoption of & anaerobic
sanitary construction, shown in Table 2-3-2-14, 'is considered suitable for the

first stage FDS's in Jordan,
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(B) Types of landfiil nethod

Landfill methods include three methods éé shown in Table 2-3-2-15,

Out of these.:the cell method is employed for sanltary landf:ll considertng
quantitf of wastes accepted daily - by the objective FDS's and ‘the

geographically flat configuration of the sites.

Table 2-3—2—l5 “Types and Feaiures of Landfill Hethods

- Laadfill method Features

Sandwich method: Levels wastes hortzontal, and stacks wastes layer and
cover 5oil alternately. Used in a narrow mountannous
site.

When area of landfill is lérge. dumping area for one

daily cover Ty day must be restricted to assure the thickness of
wastes required to apply soil cover. This inevitably

| makes slopes of waste layer.

Cell methbd: Applies cover soil on the landfill wastes and slopes
' to finish it cell-like. Used popularly in Japan.

The cell size is automatically determined by the
daily quantity of ‘landfill. Each cell forms an

independent waste landfill layer. This is effective

in prevention of fire outbreak and propagation,

wasle per day o
= daily cover scattered wastes, offensive odor and harmful insect

generation.

Dumping method: Only dumps wastes intec the place without leveling or
compacting. This method is not expected to forn
ground ‘with ~good dynamic properties and prevent

scattered wastes, offensive odor generation, harmful

insect'generdtion and tﬁe like, This methodiis not
suitable to landfill vastes sanitarily and

systematically.

Figures extracted from: National City' Cleaning Cbnference:: Bxplanation on
Guidelines for Final Disposal Site of Wastes; Supervised by Water Supply and '

Environmental Sanitation Departmeat, Ministry of Health and Wetface, Japan
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(C} Cover Soll

A) Effects and necessity of covér'soil

Cover soil is very effective for prevention of offensive odor, scattering and
flowing out of wastes, increase of sanitarily harmful insects and animals,
and outbreak and propagation of fire as well as preservation of peripheral
environment.

Additionally, it is effective.also for control of landfill ground such as

carfying-in, leveling and compacting of wastes, and prevention of rainwater

penetration (reduction of leachate}.

Table 2-3-2-3 Types and Effects of Cover Soil

Type

Daily cover

Intecrnediate cover

Final cover

Definition

Applied when land-
filled wastes have
reached a specific
thickness,or at the,
end of the day's
landfill work.

Applied on the part
of the site which
wilt be left for a
long time after
daily cover is

executed.

Applied on the top
when landfill work

has finished.

Main effects

* prevention of fiy-
ing wastes

* prevehfion of bad
odor generation

* sanitary measure
fo flies, etc,

* prevention of
harnful insect ge-

neration etc.

* road ground for -
hauling trucks '
% rainwater biocking
in tandfill

portion left
standing for rather

a long tinme

* sight improvementi
* ground application

* leachate reduction

Haterial

* soil taken on the

site

* spil taken on the

site

* '50i] taken on the

site

“’]l?“ .




B) Determination of cover soil thickness |

Thickness of cover soil should be detefminéd suitable for purﬁoSe'df'cover.
type and shape of landfilled wastes; type of cover soil, and peripheral
environmental conditions. The thickness should be generally as shown in

Fig. 2-3-2-24 for each type of coverings. The reasons;

f Daily cover

A thickness of 30~50cm would be Suitable because of the followlng reasons.

- A thickness of soil cover for crushed wastes and incinerator residue is
15~20cm as standard in Japan. However, 50~60X% of landfilled waste is food
wastes, main factors of offensive odor, and cover soil is mostly permeable
sandy soil in Jordan. Thus, the standard thickness of cover soil should be
thicker than the one in Japan.

- From the fact that Ma'an PFDS. which applies daily cover of a thickness of

30~50cm, is successful in giving no infiﬁence on peripheral enviroament.

@ Intermediate cover
Thickness of intermediate cover, when éﬁplied, is considered sufficient if
determined nearly same as the upper limit of daily cover to bear weight of

“dump trucks and block rainwater permeation.

@ Final covér :

: 5 ?ﬁeh }d éoﬁsider:planting of -young trees oh theifinal ébver to improve visuaf
sight, thickness ‘of final cover should not be less than 70. cem (total
thickness of cover soil comes to 100-120 cm as final cover is added to the
‘daily cover (t=30~50) laid benmeath).

f1nal cover - '70 cm or more

dally cover

NEwwrr vy Huwdew
sasBARSEnREd
*

30~50¢m

10~ 100¢m

4

30~50cm

10~100cn

(*) Thickness of Intermedlate cover, if applied,
should be _about 50 cm.

Fig. 2-3-2-24 Thickness of waste and cover soil
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(D) Hethods of leveling and compacting
Kethods of leveling and compacting on the landfill wastes include that
deopping down the wastes unloéded from the truck'ﬁith a bulldozer or other

equipment, and that pushing the wastes up, as shown in Fig. 2-3-2-25,

Down-fill method . Up-fill method

Fig. 2-3-2-25 Hethod of bedding and compaction

The method dropping dowa is hard to hold waste layer uniform, tending to "the
tower the thicker," and compact wastes sufficlently;-The method pushing up is
easy to hold a uniform uasté layer and compact wastes 5utfidiently.

In leveling and compacting, the following points shduld be particularly cared
"for in order to increase landfill capacity, stabilize waste layer. and

'preserve applicability of landfill and. peripheral. environment

- Leveling thickness should not be too large. [t is sald that the thickness &

of sand and soil to whlch compactlng ef[ect reaches is 30 50 ¢m wlth an
ordinary levpllng ‘nachine. o

~ Therefore, the levelnng machine w:il be eftxcient to compact the layer oi

.waste which consists two to three layers or the' whole day thnckness 70- IOU
cm.

- Wastes shouwld be leveled and pressed by pushing up along a stope to have a
thickness as uniform as possible. The slope should be about 20 deg.

“preferably.

The concept of teveling and compacting is giVen in'Fig}'2-3—2-26.
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Preparation of a unit of cell with the up-fill method

Préparation of célls with the up-fill method

Typical fandfill by cell method

Fig. 2-3-2-26| Typical Landfil by Cell Mcthod |
BASIC D sa ON THE PROJECT FOR | u MENT
oF soLi s n _asgmﬂ EIMHJ[}R 0 azns
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E) Landfill machines

For landfill, suitable machines should be chosen consldering configuration
and scale of the final disposal site, method of landfill, type of wastes.
etc.

To classify landfill machines functionally:

@ machines to level and press wastes to a uniform thickness,

@ machines used to cut soil for cover and apply coverings, and

3 machines requlired to execute landfill work smoothly.

Qut of these, types and performances of machines belonging to @ and @ above
are listed in Table 2-3-2-17. Machines belonging to @ include vehicles that

have eguipment to spray water or disinfectant.

2) Improvement plan for the FDS targeted in the study

In formulating the improvement plan for the FDS targeted in the study, it is
essential to grasp the current circumstances of landfill, the impacts on the
surroundidg'environment, etc. In this section, FDS improvement plané for
each FDS are examined. Meanwhile, The staff, the maintenance costs, the
equipment owned, etec, of the FDS shall be discussed in detail in Section 2-

1-3, “Equipment Plan."
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(A) Al-Akalder FDS

A plan view and cross-sectlonal view of:the FDS landrill plan are shown in

Figs. 9.4-2-27 to 2-3-2-29. The FDBS improvement plan is described below.

A) Consideration of the landfill method

Currently at this FDS, the sandwich method bf landiill-ls carried out in view
of the topography, geclogy, etc. of the tandfitl site. However, since there is
‘proliferation of flies and other unsanitary pests as welt as scattering of

‘wastes, it is esseatial that daily cover be carried out thoroughly through a

cell method,
B) Consideratlon of the working sequence and the equipment used

The embankment erection work and landfill operation shall be carried out

according to the flow shown in Table 2-3-2-18.

The following equipment shall be wused in chsideratiOn of the procurement
~ source of cover soil, etc., working efficiency, and solid waste

classification, etc.

i

‘Natural ground excavation,: 1 :'bulldo?ef. wheel loader, dump truck
loading, transportation | | '

Leveling and surface compaétion' : bulldozer
of embankment and cover soil

Leveling and surface compaction : bulldozer

of solid waste::

The reasons for adopting such combinations of equ]bment and ‘work are as

follows:

- Since the sandy soil {which partly includes landfill waste} of the natural
ground is planned to bde used for embankmént and cover soil, a bulldozer,

"which is excellent for excavating in layers at flat areas. is suitable.
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- A wheel loader, which excels in working efficiency, is optimal for . the
loading of the excavated natural ground soil. A dump truck is most suitable
for the transportation of excavated natural ground soil in view of the

transportation distance.

- A bulldozer, which excels in workability and can provide surface compaction
effects, is most suitable for the leveling and surface compaction of solid

waste, embankment, and cover soll.

- Since food wastes comprise a large part of the waste and there are hardly
any bulky wastes, etc. -that require crushing, leveling and surface

compaction by a bulldozer should be adequate.

Besides the landfill operation equipment indicated above, an excavator is
needed for constructing the water channel for directly connecting the four
'settling ponds for night soil treatment. Also. although the supernatant after
night soil treatment is supplied to the tree-planting plant, a tractor head is
needed for excavation and improvemént work between the trees and for

prevention of proliferation of flies and other unsanitary pests.

C) Kaintenance faciiity.pldn

- The ;mbniforing__wgil Shalli have the structure shown in: Fig.2-3-2-30  as
standard, | | :

The purpose'of monitoring the groundwater in the surroundings of the FDS by
means of a monitoring well is to monitor the degree of diffusion of pollutants
‘that flow out from the FDS in-the groundwater and the level of impact on the
Eliving environment for people.

A monitorlng well must thus be prcv:ded at one location along the directlon of
tlow ‘of the groundwater directly below the FDS. The depth of the monitorlng
well stall be set so that the pollution of the aqunter adjacent the FDS can be

detected.,
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Cover soil t = 20~30cm /-
(w:th old was(cs)

Clay Jiier t = 30cm

Scc_lion A-A

Night-soil 15t pool | 2nd pool 3rd pool 4th pool (green area)

Section B-B

Fig. 2-3-2:28 * Cross section of Al-Akaider FDS (1/2)

T T T PR 00 LR AR

—127--




Top cover soit t = 70cm
Waste layer t = 70~ 100cm

Cover soil t = 30~ 50cm
with old wastes

Section A-A
“lststage

“Top cover soil t = T0cm
Waste layef t= 70~ 100cm

Cover soil t = 30~ 50cm
- {withold wastes)

2000

E(_)unda

oYy .ze'«\l

QU AN/ SN

: V4
Nt N

O
...f /

Clay liner t = 30cm

__Sf_gtiOh A-;"_L_
2nd stage
Unit: mm
Fig. 2-3-2-20|  Cross scction of Al-Akaider FDS (2/2)

: 'nglon swustugxﬂmggggﬂnaicrru —?IMP%OUE ENT

SOLID WASTE: T:IN MRJOR LOCAL AREAS
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Concrete lid
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|
1
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Polyvinyl chloride (PVC) pipe ¢ over 100mm

YT RS ‘ ¥
_Plastic cap /t

Sand layer

T FIR P~
|| }\f_—‘i@& |
o |
)| - {\ Diameter of excavated hole
B o
| l\lay (re-buried)
i
i
1:\_” .
/‘_\—‘ ) Injected cement
g
N
D . B —~ Clay (as a scaling material)
' ‘, . Gravel
l_-o.'.;’d___;_ﬁ—* |
iachq“ B ) '
o l'\ Part of strainer

o A
\v\[ind cap

Fig, 2-3-2-30

Standard of monitoring well
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(B) Mafraq EDS

A plan view and cross-sectional view of the FDS landfill plan are shown in

Figs. 2-3-2-31 to 2-3-2-33. The FDS improvement plan is described below.
A) Consideration of the landfill method

Sanitary landfill using trenches shall be carried out at this FDS in view of
the circumstances of landfill, the'topography. geology, ete. of the landfill
site, the procurement source of cover soii. the ultimate'use of the conmpleted

landfill, etc. This method shall be adopted for the following reasons.

- With the current landfill method, sections in  which land€ill has been
| completed cannot be distinguished'cleérly from sections in which landfill
has not been conmpleted and the landfﬁll efficiency is poor. Furthermore,
open buraing, open dumping, etc. are unfavorable id térms df environmental

sanitation.

- Since the landfill site has a nearly flat topography and the surface layer
ig comprised of sandy soil at dépthS‘of 3.0-4.0 m on the average (7.0 m
-, maximum) and bedrocks at further depths, the wockability of the site is good

" for trench excavation.:

Q;Trenbhes:cén be excavated according to the'ﬂnevénness_of the bedrock and
;éover_scil can be procured on-site.

- Since there are plans for using the completed landfill as a park with trees,
‘etc., the embankment cannot be made higher than necessary due to

restrictions in terms of current circumstances and foundation height.
"'B) Consideration of the working sequence and the equipment used

The' trench 'eXCavation work and landfill 6peration shall be carried out

according to the flow shown in Table 2-3-2-19.

; 3iléd‘+



The following equipment shall be used in consideration of the excavated
foundation, the topography. the working efficiency, and the solid waste

: clasélfieafidn.

Trench excavation : excavator
Leveling and surface compaction : bulldozer

of solid waste and cover soitl

The reasons for adopting such combinations of equipment -and work are as

follows:

- Since the surface layer is comprised of a sandy soil layer to depths of 3.0-
4.0 m on the average (7.0 m max.), an excavator, which excels in working

efficiency, is most suitabie for trench excavation.

~ A bulldozer, which excels in workability and can provide surface compaction
effects, is most suitable for the leveling and surface compaction of solid

waste and cover soil.

- Since food wastes comprise a large part of the solid waste and . there ace °
hardly any bulky wastes, etc. that require crushing, leveling and surfacg

compaction by a bulldozer should be adequate.

'Besides the landfill operation equipment indicated above, a iractor‘headffor
‘spraying chemicals is needed for the purpose of preventing‘the‘prolifehatibn

of flies and other unsanitary pests.

G) Maintenance facility plan

a; On-site road

An on-site road shall be installed to facilitate the passage of the solid
vaste transporting vehicles to be provided in the FDS. Since the on-site road
must thus enable safe passage'of solid waste transporting vehicles without

jams, a road having_the_structure shown in Fig. 2-3-2-34 shall be iastalled

" within the boundaries of the site.
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b. Peripheral fence

A peripheral fence, such as that shown ih Fig. 2-3-2-35 shall be installed
about the entire perimeter of the site. Though this peripheral fence shall be
provided mainly to prevent unmecessary enirey of persons inside the #DS and for
safety management, it shall alsc provide the effects of preventing illegal
waste dunping and shutting off the view and serve a facility for preventing

the scattering of solid waste.
" ¢. Monitoring well

The monitoring well shall have the structure shown in Fig. 2-3-2-36 as
standard. The purpose of monitoring the groundwater in the surroundings of the
FBS by means of a monitoring well is to monitor the degree of diffusion of
pollutaants that flow out from the FDS in the groundwater and the level of
impact on the living environment for people. A monitoring Well must thus be
provided at one location along the direction of flow of the groundwater
‘dlrectly below the FPS. The depth of the monitoring well shall be set so that
the pollution of the aquifer adjacent the FDS can be detected.
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Aclive dumping area -
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I ;& Waste ?

L 20m 1

L 35m

Boundary

Seclion A-A

2.0~3.0m !

| Fig: 2-3-2:32

General drawing of Mafraq FDS
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Polyvinyl chloride (PVC) pipe ¢ over 100mm

Concrete lid
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(C) Humra EDS -

A plan view and cross-sectional view of the FDS landfill hlan are shown in -

Figs. 2-3-2-37 and 2-3-2-38. The FDS improvement plan is described below.
A} Consideration of the landfill method

Sanitary landfill with erection of embankments shall be carried out at this
FDS in view of the circumstances of landfill, the topography of the landfill

site, etc. This method shall be adopted for the following reasons.

- Although daily covering is carried out on an irregular basis, since the
solid waste is currently dumpedﬁﬁith a dumping stage., the compaction is

inadequate and there is scattering of solid waste,

— Since the stope of a hill is used at this FDS, the lifetime of the landfill
site can be extended by carrying out 1andfill upon making effective use of
the landfill space through the erection of embankmeats along the boundary of

the site.
B) Consideration of the working sequence ahd the equipment used

' Thé  embankment erection work and landfill operation shall be carried out:

“according to the flow shown in Table 2-3-2-20.

The following equipment shall be used in consideration of the excavated
foundation, the topography, the working efficiency, and the solid waste

classification.

Ratural ground excavation, loading. ‘¢t tractor shovel, dump truck
transportation .
“Erection of embankment : bulldozer
Leveling and surface compaction : bulldozer

of solid waste and cover soil
The reasons for adopting  such combinations of equipment and work are as

L



follows:

-~Since the natufdi ground is a hard ground conprised of clayish sandstone and
sandy limestone and has a éteep inclination, the excavation of the natural

ground must be carried out with a tractor shovel with ripper.

- Since the excavated natural ground soi! mist be transported over a long

distance, a dump truck will be most suitable for transportation.

- A bulldozer, which is excellent for leveling and surface compaction, is most

suitable for the efecfion of embankments.

- Since kitchen garbage conprise a large part of the solid waste and there are
hardly any bulky wastes. etc. that require crushing, leveling and surface

compaction by a bulldozer should be adequate.

Besides the landfill operation equipment indicated above, a tractor head for
spraying chemicals is needed for the purpose of preventing the proliferation

of flies and other unsanitary pests.
. ¢) Maintenance facility plan
“a. On-site road

Although an on-site road with a steep gradient is provided as an eéxisting
facility, concrete walls, etc. shail be erected at dangerous Jocations along
the on-site road in consideration of the safety of solid waste transporting

vehicles.

Also, although-the on-site road is furnished up to the intermediate point of
‘the FDS, & road having the structure shown in Fig. 2-3-2-39 shail be furnished
in consideration of the muddying of the ground surface during the rainy season

and the transporting of solid wastes to the most remote point of the FDS.
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b. Peripheral tence

A peripheral ferice, such as that shown in Fig. 2-3-2:40 shall be installed
about the entire perimeter of the site. Though this peripheral fence shal! be
provided mainly to prevent unnecessary entry of persons inside the FDS and for
safely management, 1t shall also provide the effects of preventing illegal
waste dumping and shutting off the view and serve as a facility for preventing

the scattering of solld waste.
c. Honltoring well

" The monitoring weil shall have the structure shown in Fig. 2-3-2-41 as
Standard.

The purpose of monitoring the groundwater in the surroundings of the FDS

by means of a monitoring well is to monitor the degree of diffusion of
poliutants that flow out from the EDS in the grounduatef and the level

of impact on ‘the liélng environment for pedple.

A monitorlng'wel! must thus be provided at one location along the
direction of flow of the groundwater directly below the FDS. The depth
of the monitoring well shall be set so that the poliution of the aquifer

adjacent the FDS can be detected.
" 4. lLeachate circulation pumping facility

Fig. 2-3-2-42 is a standard drawing of a leachate circulation pump

facility.
The water quantity can be reduced and the water quality can be inproved

_ by circulating the leachate of the existing simple settling pond-to the:

landfil} section by means of a punp.
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Ground plan of Humra FDS
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{D) Tafila FDS

A plan view and cross-sectionatl view of the FDPS landfill plan are shown in °

RPigs. 2-3-2-43 and 2-3-2-44. The FDS inprovement plah is described below.
&) Consideration of the landfill method

At this EDS, sénitary landfill'usfng trenches shall be carried out at fhe
stage aimed at the current landfiil section in view of the circumstanées of
landfill, the topography. geology, etc. of the landfill site, the procurement

source of cover soil, on-site road furnishing circumstances, ete.

At the subsequent stage, sanitary landiill with erection of embankments shall
be carried out. The development shall be carried out in a stage wise manner

for the tollowing reasons.

- Landfill is cucrently being carried out from fhe central part of the
landfiil site, which is lowest ia altitude in tdpbgraphical terms. However,
since the natural ground at the most remote part of the FDS can be used as
cover soil, it is best' in terms of landfill efficiency and procurement of

cover soil to excavate this natural ground and prepare a flat landscape.

: ~ESinbe the on-site road is paved completely, this road should be used in a
:semi'permanent manner to provide a highly efficient means of access for:
‘transporting vehicles.

~ The lifetinme of the landfill site can be extended by erecting embankments
according to the progress of landfill from the end of the on-site road

~ onwards and by using landfill space in the vertical direction.

B) Consideration of the wobking seduence and the equipment used

The landfill methods can largely be classified into twe methods.
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In the inltial-stage. the présent landfill section.shallfbe'eXcavated-in a
trench-like manner with a traetob shovel and land preparétion shall be carried
out up to the cucrent foundation alfter performing sanitary tandiiil of solid
wastes: [n the subsequent stage, the natural ground shall be excavated with a
tractor shovel to prepare a flat landscape.

Thereafter, sanitary landfill of solid wastes shall be carried out upon
erecting embankments.

Such work shall be carried out according to the flow shown in Table 2-3-2-21.
The following equipment shall be used for treach excavation, natural ground
excavation, landfill operation, etc. in consideration of the foundatlon to be
excavated, the topography. the working efficiency, and the solid waste

claséiiication.

Trench excavation. - - : : tractor shovel

Natural ground excavation, loading, ! dump truck
transportation : tracter shovel,

Erection of embankment : : bulldozer

Leveling anﬂ surface compaction of : bulldozer

solid wWaste and cover soil

The - reasons for adopting such combinations of equipment and work_ are as

follows:

~ Since'the section at :which trenches shall be exéavatéd'(central parf éf the
landfill site) is comprised of sandy soil, excavation can be carried out
with an excavator. However, since the bedrock of the natural ground is hard,
the excavation of the natural ground nmust be carried out with a tractor
shovel with ripper. The use of a tractor shovel, which is excellent for both

trench excavation and natural ground excavation, is thus optimal.

- Since the excavated natural ground soil must be transported over a long

distance, a dump truck will be most suitable for transportation.
- A bulldozer, which is excellent for leveling and surface compaction, is most
suitable for the erection of embankments.

- 8ince food waste comprise a large part of the solid waste and there are
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hardly any bulky wastes, et<¢. that require crushing, leveling-and surface

compaction by a bulldozer should be adequate,

Besides the landfill operation equipment indicated above, a tractor head for
spraying chemicals is needed for the purpose of preventing the proliferation

of flies and other uasanitary pests.
C) Halntenance facility plan
a, Monitoring well

The monitoring well shall have the structure shown in Fig. 2-3-2-45 as
standard. The purpose of monitoring the groundwater in the surroundings of the
F0S by means of a monitoring well is to monitor the degree of diffusion of
‘pollutants that flow out from the FDS in the groundwater and the level of
inpact on the living environment for people. A monitocing well must thus be
provided at one location along the direction of flow of the groundwater
directly beiow the FDS. The depth of the monitoring well shall be set so that
the pollution of the aguifer adjacent the EDS can be detected.

b.'TranSporting'rbéd

. Since the road for transporting solid waste from the main road to the FDS is
presently unpaved, it must be furnished immediately in consideration of the
safety of thé passage of vehicles.

c. Night soil treatment water oumping facility

Fig. 2-3-2-46 is a standard dréuing of a night soil treatment water pump

“facility. The greening of the FDS can be pronoted by supplying the night sol}

‘treatment water of the existing settling pond to the tree-planting plant, etc.
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{E) Ma'an FDS

A plan view and cross-sectional view of the FDS landfill plan are shown ia
Figs., 2-3-2-47 and 2-3-2-48. The FDS Improvement plan is described below,

A) Conslideration of the landfil} method

The technical level of the manager of this FBS is high and he adequately
recognizes the importance of retaining solid waste in the landfill site and
promoting stabilization of the solid waste layer through methods that make the
most efficient use of the limited landfill space without damaging the
surrounding environment.

Sanitary landfill using trenches is thus being carried out presently in view
of the topography., geology. etc. of this landfill site and it is best that
this landfill method be continued in the future.

B} Consideration of the working sequence and the equipment used’

The trench excavation work and landfil} operation shall be cariied out
" according to the flow shown in Table 2-3-2-22.

o The fpllquing equipmentf shall bé used in consideration of the excavated

foﬁadation. the topdgraphy. "the working efficiency, and the solid waste
'classification. - - ' .

- jiTrench'exCaﬁation S : excavator

Lévéliﬁg‘and surface compactioh of : bulldozer

solld waste and cover soil

" The reasons for adoﬁting such comblnations of equipment and work are as

folxbws:

- Since the excavated toundation 'is compfised of consolidated sandy soil

- containing gravel, rippihg work must be carried out using a bulldozer.
- Since the excavation depth wily be &4.0-4.5m and since ribping work 1is
darrled out in advance, the adoption of an excavator is most suitable since

it enables the piling of the soll on both sides of a trench while excavating
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‘at the same time and Is thus excellent in working efficiency.

- Since the excavated foundation is compilsed of consolidated sandy sotl
containing gravel and since the site is flat, a butidozer, which can provide
surface compaction efficiency, is most suitable for leveling and surface

compaction of sotid waste and cover soil.

_ Since food wastes comprise a large part of the solid waste and there are
hardly any bulky wastes, etc. that require crushing, leveling and surface

compaction by a Bu!ldozer should be adeguate.

C) Haintenance facility pian
a. On-site road

An on-site road shall be installed to tacilitate the passage of the solid
waste transporting vehicles to be provided in the FDS. Since the on-site road
must thus enable safe passage of solid waste iransporting vehicles without
jams, a road having the structure shown in Fig. 2-3-2-49 shall be installed
within the boundaries of the site. '

b. Monitoring well

‘The monitoring well shall -have the structure shown in 'Fig._ 2 3 2-50 as
standard ‘The purpose of monltoring the groundwater in the surroundlngs of the
FDS by means of a monitoring well is to monitor the degree of dltiu51on of
pol!utants that flow out from the FBS in the groundwater and the level ‘of
inpact on the living environment for people. A monitoring well must thus be
provided at one location along the direction of flow of the groundwater
directly below the FDS. The depth of -the monitoring well shall be set so that
the poilutioﬁ”of.the aquifer adjacent the FDS can be detected.

ci Kight soll treatment water pumping facility
Flg. 2-3-2-51 is a standard drawing of a night soi! treatmeat water pump

facillty The greening of the FDS can be promoted by supplying the night soil
‘treatment water of the existing settling pond to the tree-planting plant, etc.
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(F) Lojoon FDS

A plan view and cross-sectional view of the FDS landfill plan are showa in

Figs. 2-3-2-52 and 2-3-2-53. The FDS Improvement plan is described below.
A} Consideratlon of the landfill method

Landfill was started in 1996 at this EDS which -is projected to be the most
exemplacy FDS in Jordan., Sanitary landfill with preparation of embankments,
which enable maximization of landfil! efficiency and effective use of landfill

space, shall thus be adopted for this site.
B) Consideration of the working sequence and the eguipment used

The embankment erdction work and landfil} 0peration_shall be carried out
according to the flow shown in Table 2-3-2-23.
-The'tollowing equipment shall be used in consideration of the procurement
source of cover soil, etc., working efficiency, and solid waste
‘classification, etc.
Natural ground excavation, loading,: bulidozer, wheel loader, dump truck
‘trénSportation: '
Le?eling and surface combactionjdf H bulldoiér_
‘embankment and cover Soil -
" Leveling and surface compaction of : bulldozer

“s0lid waste

‘The reasons for adopting such combinations of equipment and work are as

follows:

© ~'Since the sandy soil of the mnatural ground is ‘planned ‘to be used for
embankment and cover so0il, a bulldozer, which is excellent for excavating in

layers at {iat areas, is suitable.
- A wheet loader, which excels in wofking efficiency, is optimal for the
Ioading of excavated natural -ground soil. A_ﬁump-truck is most suited for

transportation of excavated natural ground soil in view of the transporting
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~distance.
- A buildbzer. which excels in workability and can provide 5urface'c0mpaction
effects, is most suitable for the leveling and surface compaction of solid

waste, embankment, and cover soil.

-~ Although the details on the solid waste classification are unclear, since
kitchen garbage comprise the majority of the waste and there are hardly any
bulky wastes, etc. that require crushing, leveling and surface compaction by

a bulidozer'shoufd be adequate,

Besides the landfill operation equipment indicated above, a tractor head for
spraying chemicals is needed for the purpose of preventing the proliferation

of flies and other unsanitary pests.
C) Maintenance facility plan
a. On-site road

An on-site road shall be installed to facilitate the passage of the solid
waste transporting vehicles to be provided in the FDS. Since the on-site road
must thus enable safe passage of solid waste transporting ;ehicles without
" jams, a road havnng the structure shown in Flg. 2-3-2- 54 ‘shall be installed_

within the boundaries of the site.
b. Honitoring well

The monitering well shall have the structure shown in Fig. 2-3~2;SS as
standard. _ _ : |
The purpose of monitering the gr0unduater in'the'surroundfhgs'of thé FDS by
means of a monitoring well is to monitor the degree of diffusion of bdllutants
fﬁat flow out from the EDS in the groundwater and the level of impact on the
liﬁing en?ironment fo; péop!e.
A mohitoring well must thus bde provided at one locationralong the direction of
flow ot the groundwater directly below the FDS. The depth of the’ monltorlng
well shall be set so that the pollutlon of the aquifer adjacent the FBS can be
detected.
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{G) Aqaba_FDS '

A plan view andfc?oSs~sectlonal view of the FDS tandfitl plan are shown in

Figs. 2-3-2-56 and 2-3-2-57. The FDS improvement plan is described below.
A) Consideration of the landfill method

Sanitary landfill using trenches shall be carried out at this FDS in view of
the circumstances of ‘landfill, the topographical and geological conditions,
the procurement source of ¢over soil, etc.

This method shall be adopted for the following reasons.

- Presently, open burning is carried out along with open dumping landfill.
Although the impact of open burning on the surrounding environment is small,
it is essential to carry out sanitary landfill with applicatioh of daily

cover in terms of conservation of the surroundifg environment.

'~ Trenches can be excavated next to the existing landfill waste and such

" trenches can be used efficiently for filling with residue.

- Excellent procurement efficiency of cover soi! can be provided by reusing

" the trench excavation material as c¢over soil.

- By disposing of the existing ‘landfill waste appropriatély. new Jlandfill

spacé_can be secured and the lifetimé of the landfill site may be extended.
B)'Consideration of the working sequence and the equipmeant used

The trench excavation work and the iandfill of incineration residve and solid

waste shall be carried out according to the flow shown in Table 2-3-2-24.
The following ecquipment shall be used in consideration of the excavated

foundation, the topography, the working efficiency. and the solid waste

classification.
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Trench excavation : exca?ator
Transfer of incineration residue _ - bulldozer
Lgveling and surface coapaction of _ : :- bulldozer

solid #aste. incineration residue, and cover soll

The reasons for adopting such combinations of equipment and work "are as

follous:

- Since the surface layer is comprised of sandy soil, an excavator, which

excels in working efiiciency. is most suitable for treach excavation.

- Since the trerch 1is excavated adjacent the incineration residie, the
distance for transferring lncineration residue will be short. A bulldozer

wit]l thus be adequate for moving the incineration residue.

- Since the foundation is bedrock and the site is a flat area, a bulldozer,
which excels in workability and can provide surface compaction effects, is
nost suitable for the leveling and surface compaction of solid waste and

cover soil.
- Since kitchen garbage and incineration residue comprise a large part of the

solid waste and "there -are hardly any bulky wastes, etc. that require

* crushing, leveling and:surface'COmpaction by a bulldozer should be adequate.

Besides the landfill operation equipment indicated above, a tractor head for
sbbaying chemicals is needed for the purpose of preventing the proliferation
of flies and other unsanitary pests.

:C) Haintepance facility plan

a. On-site road

An on-site road shall be installed to facllitate the passage of the solid
waste transporting vehicles to be prdvided in the PDS. Since the on-site road.

must thus epable safe passage of solid kaste transporting vehicles without
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jams, a road havlng'thé structure shouwn In Fig. 2-3-2-58 shall be installed

:wlthin'the boundaries of the site.

b. Peripheral fence

A peripheral fence, such as that shown in Fig. 2-3-2-59 shall be installed
about the entire perimeter of the site. Though this peripheral feace shall be
provided mainly to prevent unnecessary entry of persons inside the FDS and for
safety management, it shall also provide the effects ot-preventingfillegal
waste dunping and shutting off the view and serve as a idcility for preventing

the scattering of solid waste.
¢. Honitoring well

The mbnitoring well shall have the structuce shown in Fig. 2-3-2-60 as
standard. The purpose of monltoring the groundwater in the surroundings of the
FDS by means of a monitoring well is to monitor the degree of diffuston of
pollutants that'tlow out from the FDS in the groundwater and the tlevel of
impact on’ the living environnent for people. A monitoring well must -thus bé'
provided at one location along the direction of flow of the groundwater
directly below the FDS. The depth of the monitoring weil shall be:set so that
“the pollution of the aqutfer adjacent the FDS can be detected.
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() Existing Kufrinja DS

A plan view and cross-sectional view of the FDS landfill plan are shown in

Figs. 2-3-2-61 and 2-3-2-62. The EDPS improvement plan is described below.
A} Consideration of the landfill method

The biggest problem with this FDS is the impact on the surrounding environment

due to open dumping accompanied with open burning.

The forrulation and execution of immediate countermeasures are essential.
Since rocks can be procured within the grounds at this FEDS, it is best to
install rock-filt dam type structures along the entire perimeter and to carry

out sanitary landfiil 0f the open burning residue and the hauled solid waste.
B)'Consideration of the working sequence and the equipment used

The dam (rock-fill type) erection work and landfill operation shall be carried

- out according to the fiow shown in Table 2-3-2-25.

. The following equipment shall Be used " in consideration of rhe excavated
'foﬁndation. the topography, the working efficiency, and the solid waste

classification.

MNatusal ground excavation, loading, : ‘tractor shovel, dump truck
transportation
Leveling and surface compaction of : bulidozer

‘solid waste and cover soil

The reasons for adopting such combinations of equipment and work are as

follows:
- Since the surface of the natural ground is hard limestone and the landscape

is hilly, excavation by a tractor shovel is suitable in terms of working

efficiency.
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'~ Since an on-site road (public road) crosses the central part of the grounds,

'a dump truck will be best for the transport of excavated natueal ground

material.

- Since kitchen garbage comprise a large part of the solid waste and there ace
hardly any bulky wastes, etc. that require crushing, leveling and surface

compaction by a bulldozer should be adequate.

Besides the landfill Operatibn equipment indicated above, a tractor head for
spraying chemicals is needed for the purpose of preventing the proliferation

of flies and other unsanitary pests.

C) Maintepance facility plan

" The monitoring well shall have the structure shown ian Fig., 2-3-2-63 as
standérd.

The'pgrpose of monitoring the groundwater 'in the surroundings of the FDS by
means of & monitoring well is to monitor thé degree of diffusion of pollutants
that'flow out from.the'FDS in the groundwater and the level of impact on the
living environment for people;

A monitoring well must thus be provided at one location along the direction of
‘flow of the groundwater directly below the FPS. The depth of the monitoring
well shall be set so that the poliution of the aquifef adjacent the DS caane

detected.
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(1) New Xufrinja EDS

A plan'viek and cross-sectional view of the FDS landfill plan "are shown in

Figs, 2-3-2-64 and 2-3-2-65, The FDS improvement plan is described below.
A) Prerequisites for FDS construction

The Department of Environment has indicated the following conditions for FDS

construction to the CSC.

a. FDS prepacration work )
{D The hauling road and on-slite road shall be paved.
@ Structures for preventing soil erosion and scattering prevention
fences for preventing the scattéring of solid waste shall be
installed along the- perlmeter of the FDS.
® A control building and a guardhouse shall be installed.
b. Sanitary landfill shall be performed and open dump:ng shall be avoided.
¢. Technical staff shatl be placed for maintenance of the disposal site.
| d. Equipment necessary for carrying out sanitary'!andfill shall be arranged
and these equipment shall be used continuously at the FDS.
e, The planned construction site shall be used for solid waste disposai.
Since 100 dunam of governmeat property shall: be allocated discussions.

shall be held With the Department of Land and Survey.
B) Considecation of the landfill method
Since the slope of a hill is wused at this FDS, sanitary landfill shall be
o carried out along with erection of embankments from the lower side of the
“slope in order to make effective use of the landfill space,
‘C) Consideration of the working sequence and the equipment used
The embankment erection work and landfill operation shall be carried out
according to the flow shown in Table 2-3-2-26, _ _
The following equipnent shall_ be used in conslideration of the excavated

foundation, the topography, the working -efficiency, and the solid waste
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élasSificatlon.
rHatural'grohnd exca#ation;:lbadlng. : dump truck
téanqurtatlon : tfactor shovel,
Erection of embankment : bulldozer
Leveling and surface compaction of : bulldozer

solid waste and cover soil

The reasons for adopting such combinations of equipment and work are as

follows:

Since the topography 1is one with a steep inclination, excavation by a

i

tractor shovel is appropriate'in terms of safety and working efficiency.

~ Since the excavated natural ground seil must be transported over a long

distance, a dump truck will be most suitable for transport.

- A bulldezer, which is excelient for leveling and surface compaction, is most

suitéble for the preparation of embankments.

- Since kitchen garbage compfise a large part of the solid waste and there are
hardly any bulky wastes, etc. that require crushing, leveling and surface

‘compaction by a bulldozer should be adequate.

Besides the landfill operation equipment indicated above, a tractor head'tdr
spraying chemicals is needed for the purpdse of preventing the proliferationj

of flies and other unsanitary pests.
D) Haintenance facility plan

a. On-site road

An on-site road shall be installed to facilitate the passage of the solid
waste transporting vehicles to be provided in the FDS. Since the on-site road
must thus bnable-safe.passage of ' solid waste transporting vehicles without
jams, a‘rqad'having the structuré shown ln Fig. 2-3-2-66 shall be installed

within the boundaries of the site.
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b. Peripheral fence

A peripheral  fence, such as that shown in Fig, 2-3-2-67 shall bé installed
about the entire perimeter of the site. Though this:periphefal fence shall be
provided mainly te prevent unnecessary entry of persons inside the FDS and for
safety management, it shall also provide the effects of-preventlﬁg illegal
waste dumping and shutting off the view, and serve a facillty for preventing

the scattering of solid waste.

c. Honitoring well

The monitoring well shall have the structure shown in- Fig. 2-3-2-68 as
standard. The purpose of monitoring the groundwater in the surroundings of the
FDS by means of a_monitoring well is to monitor the degree of diffusion of
pollutants that flow out from the FDS in the groundwater and the level of
impact on'the‘living environment for people. A monitoring well! must thus be
provided at one location along the direction of flow of the grounduater
directly below the FDS. The depth of the monitoring well shall be set so that
the pollution of the aquifer adjacent the FDS can be detected.

“d. Gas venting facilities
Fig. 2-3-2-69 is a standard drawing of a gas venting facility. The purpose of

a gas venting'facility is to veal the gas within the landfill solid waste =

' - layer rapidly to thereby prevent impacts on the working and Surrounding
environments. Gas venting facilities shall be installed, as a rule, at.50m -

-intebvéib in accordance with the progress of landfill.

e. Leachate circulation pumping facility .

'Fig 2-3-2-70 is a standard drawing of a leachate circulation pump faclility.
The water quantity can be reduced and the water quality can be inproved by
‘clrculattng the leachate of the existing sxmple settiing pond to the landfill
‘séction by means of a pump.

f. Leachate collection pipe

Fig. 2-3-2-71 is a standard drawing of a leachate collection 1ine.

The purpose of the leachate collection line Is to rabidly discharge the
rainwater and leachate that seep into the landfill layer and to promote the
activation of microorganisms and the stabilization of the landfill site
through expanding the aerobic area.
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Landfill site boundary.

Ground pian of New Kufrinja FDS- o

Fig. 2-3-2-64

-/ (rockfill type)
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{J) Hadaba FDS

A plan view and cross-sectional view bt the FDS landfill'plan'are shown in
Figs. 2-3-2-72 and 2-3-2-13. The FDS improvement plan 1s described below.

A) Consideration of the landfi)] method

Since this FDS is not Imposing any significant impacts on the surroufiding
environment presently, sanitary landfill with preparation of embankments,
which enables maximization of ' landfill efficiency and effective use of
landfilt space through current landfill methods, shall be adopted for this
site.

B) Consideration of the wohklng sequence and the equipment used

The enmbankment erection work and landfill operation' shall be: carried out

according to the flow shown In Table 2-3-2-27.

The following equipment shall be used in cohsideration of the procurenent
"source of cover soil, ete., worklng efficiency, solid waste classification,
“etc.

Natural ground excavation, loading, transportation : bulldozer,

wheel loader, dump truck '
 Leveling and surface compaction of embankment and  : bulldozer
| rﬁover soil
‘ Leﬁéling and surface compaction of solid waste : bulldozer

The reasons for adopting such combinations of equipment and work are as

tollows:

- Since -the sandy soi! of the natural ground is planned to be used for
embankment and cover soil, a bulldozer, which is excellent for excavation in

‘layers at flat areas, is suitable.

- A wheel loader, which excels in terms of worklng efficiency, is optimal for
the loading of the excavated natural ground soil. A dump truck: ié' nost
suitable for the transportation of excavated natural ground soil in view of
the transporting distance, '
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« A& bulldozer, which ekcels 'in workability and provide surface compaction
effebts. is most_suitablé for the teveling and surface compaction work for

the waste, the embankment, and the cover soil.

- Since kitchen garbage comprise the majority of the waste and there are
hardly any bulky wastes, ete. that require crushing, leveling eand surface

compaction by a bulldozer should be adequate.

Besides the landfilt operatlon equipment indicated above, a tractor head for
spraying chenicals is needed for the purpose of preventing the proliferation

of fiies and other unsanitary pests.
C) Maintenance facility'plan

a. On-site road _

An on-site road shall be installed to facilitate the passage of the solid
‘waste transporting vehicles to be provided in the FDS. Since the on-site road
must thus enables safe passage of solid waste transporting vehicles without
Jams., a road having the structure Shown in Fig. 2-3-2-74 shall be lInstalled

within the boundaries of the site.

b. Peripheral fence _ :

A pebipheral fence shall be installed along the entire perimeter of the site
(Fig.'2-3—2e75). Though this peripheral fence sahll be provided méinly 10
prevent unnecessary entry of peréons instde the ?DS and for safety management.
it shall also provide the effects of preventing illegal wiste dumping and
shutting off the view and serve as a facility for preventing the scattering of

solid waste.

¢. Honitoring well -
The monitoring well shall have the structure shown in Fig. 2-3-2-76 as
standard. The purpose of mbnitoring the groundwater in the surroundings of the
FDS by means of a monitoﬁlng well is to monitor the degree of diffusion of
poilutants:that fiow'qutffrom the FDS in the groundwater and ihe level of
:lmpact on the living environment for people. A monltoring well must thus be
provided at one location along the direction of tlow of the groundwater
directly below the FDS. The depth of the monitoring well shall be set so that
‘the pollution of the aquifer adjacent the EDS can be detected.
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" (K) North Shuneh FDS

A plan view and cross-sectional view of the FDS landfill plan are shown In

Figs. 2-3-2-17 and 2-3-2-78, The FDS improvement plan is described below.
A) Considerdtion of the landfill method

Sanitary landfill with preparation of embankments shall be carried ovt at this
FDS in view of the circumstances of landfill, the topographical and geological
conditions, the scale of the landfill site, the procurement source of cover

sdil, etc.
The advantages of this method are as follows.

- Landfill is'curréntly being carcied out by excavating trenches irregularly
with a wheel loader and dumping the solid waste in Such trenches. Since
level;ng; surface compaction, daily'covefing. and intermediate covering of
the solid waste are not performed, the landfill efficiency is poor and there
are impacts on the surrounding environment due to scattering of soltd waste,

etc,

"~ Embankments can be erected along the boundary of the site because ‘of the

-gradually inclining landscape and'the sandy soil which enable excavation.

‘- The landfitl efficiency can be imbrovéd by ‘erecting embankments in

accordance with the progress of landfill.

- Since the scale of the landfill site is relatively small, the lifetime of
‘landfill site can be secured by layering embankments and making use of the
landfill space in the vertical direction.

- The excavation soil at the site can be used as cover soil.

B) Consideration of the working sequence and the equipment uséd

- --208



The embankment erection work and landfill operation shall be carried out
according to the flow shown in Table 2-3-2-28.
The following equipment shall be used in consideration of the excavated

foundation, topbgraphy. working efficiency, and solid waste classification.

Natural ground excavation, loading : bulidozer, wheel loader, dump

truck and transporting

‘Erection of embankment bulldozer

Leveling and surface compaction of : bulldozer

solid waste

The reasons for adopting such combinations of equipment and work are as

. follows:

- Since the'natural ground is comprised of sandy soil and slopes gradually, a
bulldozer, which is excellent for excavation in layers at flat areas, is

most suitable.

- A wheel loader, which excels in terms of working efficiency, is optimal for

the loading of the excavated natural ground secil.

- A dump truck is most suitable ior'the transport of excavated natural ground

soil since the transporting distance is Long.'

- A bulldozer, which is excellent for leveling and surface compaction, is most .

suitabie for preparing embankments.

~ Since kitchen garbage comprise the majority ‘of the waste ‘and there are
- hardly any bulky wastes, etc, which require crushing, leveling and surface

compaction by a bulldozer éhould be adequate.
Besides the landfill operation equipment indicated above, a tractor head for

spraying chemicals is needed for the purpose of preveating the proliferation

of flies and other unsanitary pests,
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C) Maintenance facility plan
a. On—s(te road

An on-site road shall be inmstalled te facilitate the passage of the solid
waste transporting vehicles to be provided in the FDS. Since the on-site road
must thus enable safe passage of solld waste transporting vehicles without
jams, a road having the structure shown in Fig. 2-3-2-79 shall be installed

within the boundaries of the site.
b. Peripheral fence

A peripheral feace, such as that shown Ia Fig. 2-3-2-80 shall be installed
about the entire perimeter of the site. Though this peripheral fence shall be
provided mainly to prevenat unnecessacy entry of persons inside the FDS and for
safety management, it shall also .provide the effects of préventing 1llegal
waste dumping and shutting off the view and serve as a faciltity for preventing

the scattering of solid waste,
c¢. Honitoring well

The monitoring wéll shall ~have the structure shown' in Fig. :2-3-2-81 as
: sténdarq.' |

.Thé pufpose of monitoring the groundwater in the surroundings of the FDS by
means of a monitoring well is to monitor the degree of diffusion of pollutants
that flow out from the FPS in the groundwater and the level of impact on the
‘Iiving environment for people.

:A'moﬁitoring well must thus be provided at one location along the direction of
‘:Ildw‘df the groundwater directl?Ihelow the EDS. The depth of the monitoring
wéll sﬁall be set so that the pollution of the aquifer adjacent the FDS. can be
detected. ' |
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