Vehicle management is rather complicated because responsibilities are divided into
several agencies,such as districts, DPC, the Property and Procurement Division of the
Department of Finance, and the Mechanical and Maintenance Division of the

- Department of Finance,

The DPC is responsible for selecting suitable vehicles for the solid waste management.
After selection is made by the DPC, the Property. and Pr'ocurem_ent Division (PPD)
purchases the vehicles. The vehicles purchased by PPD are distributed to the districts
and the DPC in accordance with request from the districts and the DPC. After these
processes, vehicles are fully managed by the districts and the DPC, When breakdown
occurs, the districts and the DPC can repair their own vehicles if an expected repair cost
is under a certain amount, Meanwhile, there are two methods for any repairs z;bqve this
amount. One method is to get approval by the Governor and send toa private garage.
The other method is to send to central woikshop of the Mechanical and Maintenance

Division.
5) Production of Fertilizer

Production of fertilizer can not be clearly divideﬂ from the process of the solid waste
management because it originally starts as a method of volume reduction of the solid
waste. The process after the compost plant is maﬁaged by the BMA fertilizer office,
which is a public enterprise under the BMA. The BMA feriilizer office manages the
refining of fertilizer on trommel and sell several types of compost product.

7.2.2 Organizational Structure
1) Collection and Haulage

4,381 persons were involved in the collection and haulage work in 1990. They belong

to the Public Cleansing Sefvice Division of the DPC and the districts. Among them,

about 590 persons are the DPC ofﬁcials,approxiinatcly 2,110 persons are penmanent:

employees of the BMA and the other about 1,170 persons are temporary employecs as

shown in Table 7.2-1. Table 7.2-2 also shows number of the employees by districts.
Sweepers account for approx1mately 4,100 persons who are about half of the total

employees, approximately 3 ,000 persons are collectors and thc others are drivers and
supcrwsors '
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2) Compost Plants and Disposal Sites

The BMA officials engaged in the Compost plan:ts'.and- the dispbsal sites are
apprommately 151 persons accordmg to the DPC data, and 38 are employees in the
offices. Among themn, 56 persons work for On Nut Dlsposal Plant Section, 31
persons work for Ram Intra Disposal Plant Section and 47 pcrsons work for Nong

Khaem Disposal Plant Section. 106 are engmecrs Table 7. 2 3 shows the dlstnbuuon

There are 528 permanent employees in three disposal sites, of which 313 are workers,
87 are operators of machines, 14 are foremen. Fig. 7.2-2.shows this graphically

3) Others
(1). Fertilizer Office

Fertilizer office had 123 staff in 1990 mcludmg 50 admlmstratlve staff and 73
labors in the compost plants

(2). Maintenance and Mechanical Division

Maintenance and Mechanical Division had 567 staff in 1990, including 73 ternporary
employees as shown in Table 7.2-4.

Table 7.2-3 Manpower Allocation of Garbage Disposal Division, 1990

- (Person)-
Director Chief Engineer Admi.-staff ~Total

General Administration 1 -7 9 - 17 .
& Engineering Section _ : - . S
On Nut Solid Waste 5 43 8 56
Disposal Plant Section :
Ram Intra Solid Waste : 3 22 6 31
Disposal Plant Section C
Nong Khaem Solid Waste 5 34 8 47
Disposal Plant Section ' : ;

Total i i3 106 31 151

Source: DPC.
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Fig. 7.2-2 Structure of Permanent and T émporaryEmployeesworking in Disposal Sites

Table 7.2-4 Staff of Maintenance and Mechanical Division

Section BMA Officials Parmanent Temporary Total
Employee Employee

Finance _ 25 18 43
Administration 24 80 11 115
Engineering 9 125 17 151
Repair Workshop 21 222 15 258
Total 54 - 452 61 567

Source: MMD
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4) Salary Level

The BMA officials follow the official salary rate for-civil bfficers set by central
government. Salary is set by class and level as shown in Table 7.2-5. This rate is

revised annually and applies to all publicl‘@fﬁcj:’ci"s except military officers.

o

Table 7.2-5 Salary Rate for Civil Officer, 1989

45950
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18

17 4,700 -

16 4,450 i

15 4,200 O B TN FEE

14 3950 5.800{ 7,200 . 8,950 YL,150| 14,300| .-}

13 3,750| 5.500] 6850 . 3,450] * 10,550]. (3,600 16,700} 19,250} :

12 3350| 5,200 - 6400{ 8,000 9,950 12,950| 153501 18400} 21.350f 23,000/ 25,000

1t 3350 49500 6,150| 7.600] 9,450} 12,350 15,050 17,550 20,150} 22.000{ 24,000

10 3,150)  4,700] 5,800] 7.200] 8.950| . [1,750| 14,300} 16,700 19,250} 21,350 23,000

9 3,000 4450{: 5500 6,850 - 8,450] 11,150] 13,600f 15850 18,400 20,150{ 22,000

8 2,850  4,200{ 52000 6400| 8,000| 10,550[ 129500 15050 17.550f 19,250 21,050

7 2,700] 3.950] 4950 6,150] 7,600 9,950| 12,350 14,300( 16,700 18,400| 20,150

.6 2,600 . 3,750 4,700 = 5,800 - 7,200 9,450| 11,750| . 13,600{ 15,850} 17,550/ 19,250

5 _ 2.500f 3,550 4450] 5,500 * 6,3850] 8,950 11,150{ 12,950 15,050 16,700| "18,400

a 24000 3,350 42000 52000 6,400] 8.450| 10,550{ 12,350f 14,300{ .15,850|= 17,550

3 23000 3,150f 3,950 4,950( 6,150 80001 9950 11,750{ 13,600 15,050 16,700

2 22000 30000 37501 4,700 5800 76001 9,450 11,150 12,950] 14,300 15,850

1 2,100]  2,850f 3,550| 4,450 5,500 7,200 8,950] 10.550] 12,350] 13,600 15,050
ClassiLevell 1 2 3 4 3 6 7 8 9 10 11

Source; BMA




7.2.3 Relationship Between the DPC and the Other Relevant Agencies
1) District

There is a clear division of responsibility for garbage collection between the DPC and
the districts, ‘and there is no relationship between them on daily work. Moreover,
because the district office is under the office of the permanent secretary of BMA, the
DPC cah not directly attach . to district 's tasks., However, even if there is no
relationship between them, mutual assistance is occasionally available in terms of
providing reserved collection vehicles from the DPC. -

2} Fertilizer Office

'The Feriilizer Office obtains materials of fine compost, which consist of fermented
waste, from the DPC frec—bf-charge under an agreement between them. However, the
DPC ‘cannot deliver 2,000 tons/month of compost which is mentioned in . the
agreement, consequently, it is a reason why the Fertilizer Office can not produce
enough of the fine compost. The Fertilizer Office, therefore, thinks that it is one reason
why the office cannot generate the expected profits. Table 7.2-6 shows compost given
to the Fertilizer Office from the DPC.

Table 7.2-6 Compost Given to Fentilizer Office from DPC

YEAR 1986 1987 1988 1989

Amount/month(Tons) 769 1,444 1,409 1,155
No, of months with _ .
more than 2,000 t/m 1 4 4 3

Source: Fertilizer Office
On the other hand, the DPC has 2 seats on the Committee Board of the Feriilizer Office.

Through the committee, the DPC can be involved with management of the Fertilizer
Office.
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3) Maintenance and Mechanical Divis_ion (MMD)

According to the BMA rcgulatmn repalr of vehlcle and machmc is clas‘uﬁed at roughly
three lcvels in terms of the amount of repair cost, which are: less than 20,000 Baht,
more than 20,000 Baht and more than 200 000 Baht. A repair of less than 20, (}00 Baht
of cost is done by the district or DPC by jtself or by a pnvate workshop, A repalr of
20,000 Baht to 200,000 Baht of cost is baswally done by the- MMD. However, in an
emergency case, the dlstnct and DPC can take bids from private garages. with the
approval of the’ BMA govemor A repair of more-than 200,000 Baht - of cost is also
basically done by the MMD, but the dlstrlct or DPC can use a private workshop by
open bidding with the approval of the governor.

In cases of minor repair, the district and DPC are somctimes not willing to use the
repair service of the MMD because it takes long time. The MMD repairs about 500
vehicles a month, accordingly, along with a lack of spare parts and difficulty of repair,
it results in takmg a long time 10 completc rcpalrs Moreover, smcc regular check and
proper maintenance are not provided in the districts and the DPC, level of breakdown i 18
getting worse. -
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7.3  Legislation regarding Solid Waste Management

There' are four main items of legislation regarding the solid waste management in
Thailand: = B :
- Pablic Cleansing Act, BE2484 .
-~ Act for the Cléanliness and Orderliness of the Country, BE2503
- The Bangkok Metropolitan Administration Ordinance
Re: The Disposal of Refuse, Waste and Filth, BE2521
- Mischief and Pending in accordance with the BMA Ordinance for Sanitation
and Orderliness in Bangkok Métropblis, BE 2523.

The Iegislation regarding the SWM would generally in¢lude five important aspects in
terms of responsibility and management such as: .
1. Responsibility of cleanliness of people
2. Responsibility of government
3. SWM plan, guidelinie of operation and fee
4. Guideline of relevant facilities |
5. Miscellancous matters

7.3.1 Purpose of legislation

Legislation regarding the SWM in Thailand are mainly subject to keeping cleanliness in
the city area. Such legislation is established from the traditional public health point of

view. The legislation is not, therefore, stipulating the solid waste management point of

view,

7;3.2 Contents of Legislation

1) Responsibility of Cleanliness of People

Act for the cleanliness and orderliness of the country stipulates houscholders obligation
for maintaining cleanliness of dwellings in Section 4 and prohibition of illegal disposal
of the solid waste in Section 18.

The BMA ordinaric_e Section 17 stipulates householders's respdnsibility of cleanliness

- at house front,designating solid waste containers, prohibition of illegal disposal and
retrieval of utilizable materials.
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2) Rcspdnsibility of Government
Public cleansing act stlpulates that the solid waste management shall be the sole
authomy of the local authonty of its jurisdiction in Section 6. It also stlpulates that the
local authority permits someone to undertake the solid waste management . The BMA
ordinance also stipulates the responsibility of the solid waste managem_cnt on the line
with the public cleansing act. ' '

3) SWM Pian_, Guideline and Operation and Fee

There is no section regarding necessity of the SWM plan.and technical guidelines for
operation. However, Public Cleansing Act stipulates that the local authority shall set
forth the laws or regulations regarding rate of collection fee.

4 Guidelines .for Relevant Facilities

There is no section regarding necessity of setting gu1dehncs for the relevant facnlmes
such as the structure of a disposal site and Leachate treatment facility. -

-5) Miscellaneous Matters

Penalties and pumshmcms of illegal dlsposals and discharges are stipulated in many
sections. ' ' '

| Fig. 7.3-1 shows structure of legislation regarding the SWM.
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7.4 Policies and Projects
741 Solid Waste Management |

Encouragmg public cleansing is one of the major pol101es emphasrzcd by the BMA at _

present ‘The clednhness of Bangkok has been much rmproved under. thc BMA pohcy- B

given durmg the second BMA Devclopment Plan then, the third BMA Development '

Plan (1989 -1991) which addresses the necessrty of continuéusly improving solid waste - |

' managcrnent and the significance of pio_]ects pendmg from the Second Plan',
To tacklc w1th problems of the solid waste management, thc followmg objectwes are -
set up ' ' ' ' '

- To prov1de many kmds of garbage collectlon servrces, mcludmg mght soﬂ '

_ collection, to cover the wholc cny area’ " : o
- To implement waste disposal services appropnate to the demand of the crty
- To reduce pollution caused by garbage dumping.

For the 'ab_ove objcctivcs; t_he BMA gives ﬁue polici'es':' B

. - Improve efﬁcicncy in waste diSpoSal to cover the w'h'cle'city ar'éa
- - Promote and support appropriate technology as a Public Clcansmg Pro_]cct
- Acquu‘e pnvate cc-operanon in _;ommg with wastc dlsposal prOJccts under the
BMA's supcnusmn ' ' PR : '
- Encourage pcople to. separate scvcral types of garbage beforc dlsposmg
“Garbage bins should be provided in most areas -
- Improve efficiency of the cfﬁcw]s concerned.

To this end, eight projects to be implemented are:

- Private contracts in garbage collecuon

- Garbage transfcr terminal

- Garbage vehicle termiinal

- Toxic garbage collection, e.g. from hospitals : _

- Private contracts in setting up garbage transfer t'elminai '

- Private contracts to collect garbaoc along canals -

- Private contracts for final disposal in samtary landfill . _

- Incinerators for both municipal waste and toxic and hazardous wastc from v
hospitals
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7.4.2° Privatization - -

Privatization is one of the main issues in Thailand to minimize the expense of public
sector, utilizing private abilities as well as achieving efficient governmental
organization. '

The sixth National Economic and Social Development Plan emphasizes pfomoting_ and
encouraging the private sector to participate in development.

- Encourage the priv_até sector to participate in 'public services such as roads and
bridges, b_u's scwices in some areas, h_ousing, water treatment plants, cargo
depots, garbage collecting and waste disposal, sewage and drainage systems
by granting éonccssions, rcnting or sub-contractiﬁg

- Increase public and private sector co-ordination in acquiring land and ra1smg
funds for the development of public parks.

“The BMA follows this national policy. Projects in the Third Plan relevant to the solid
waste mahagcment, some of which are private contracts, are affected by the policy.

3} Managcment' and Organization Development

The Third BMA Development Plan emphasizes the upgrade of BMA's capability of
administration by improving its work efficiency

The plan points out three problems:

- Publication of offices and little ﬂcxibility of organization

- Little .co- ordmatlon among Intra-organizations, in particular, between
Departmcnt and District.

- Tack of a continuous working system caused by changing council policies.

To cvercome these problems, the Third Plan states three important targets:
- Improve and clarlfy regulatlons, laws and orders conccrmng the role of
Department and DlSt!‘!Ct offices

- Improve the working system of Department and District office througe
standardization re-arrangement of District Offices
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The last target was completed in 1989, and the néw arrangement of districts consiéts of
36 districts, began in the 1990 fiscal year. '
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7.5 Private-Cdntraét
7.5.1 Background:

The DPC is employing private coniractors for waste collection and final disposal as
pilot projects in order to follow the privatization policy of both the central government
and the BMA. '

In 1981, the BMA invited the private sector for collection of gafbage in Phya Thai and
‘Phra Kanong districts, but this finished in 1983. After that, a private contract method
 was applied to the Klong Tbn' sub-district as a pilot project, which served Sukhumvit
Soi 1 to 71 of Phra Kanong 'distric_t. The private company completed the work
successfully during-the_ contract period of 1984 - 19_86, then, private contract method
has been identified as impdrt’aﬂt? pilot projects for the Third BMA Development Plan,
Private contract has been expanded to be applied to Klong Ton, Kiong Toi of Phra
Kanong distrié't, and Bangkok Noi district from 1987. '

7.5.2 Operation
Private contractors served 7 % of the population in Bangkok from 1987 to 1989, As
shown in Table 7.5-1, 84,451 households or 354,280 persons were served by the

private contractors in Klong Toi, Klong Ton sub-districts and Bangkok Noi district.

Table 7.5-1 Area and Popuiation served by Private Contractor

Area - No. of Households No. of Population
Klong Toi Sub District ‘ 27,676 o 103,790
‘Klong Ton Sub District 13,017 o 52,496
Bangkok Noi District ' 43,758 197,976
Total ' : - 84,451 354,280

Source: DPC,BMA-

During five years of pfivatc'. coniracting; 467.9 ‘tons/day was collected; which
represents approximately 13 % of the total solid waste amount in 1989. The average
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tonnage was 4.04 tons/day in 1989. At the same time, the BMA average 3.75
tons/day, as shown in Table 7.5-2 and Table 7.5-3 As a result, the performance of
private contractors was not so different from the pcrfonr_xance of the BMA 'in terms of
collection amount per trip. ' '

Table 7.5-2 'The Amount of Garbage Collecnon by BMA and Private _

_ contraction (Tons/day)
1985 1986 1087 '1988 1989
BMA . 319636  3,661.0 3737.17 3,79624 3,640.12
Private Contractor 63.86 12143 45293  440.17 . 4679
- Klong Ton ~63.86 121.43 19087  145.58 - 138.69 -
- Klong Toi | ' ' C11332 0 11060 0 13732

- Bangkok Noi 014874 18399 191.89

| Source: DPC, BMA .

Tdble 7. 5 3 Companson of Tons/I‘np between BMA and Private Contractor

(Tons/Trlp)
1987 - . 1988 . . . - 1989
BMA . 3.83 3.92 3.75
Private (average) : 4.25 3.62 . 4.04
- Klong Ton 4.58 - 3.24 : 349
- - Klong Toi - 3.71 - 3.46 C 438

- Bangkok Noi 4.32 413 429

Source: DPC, BMA
7.5.3 Contents of Contract
Contracts betwc_en the BMA and private contractors include agreements on fees, finés,

and terms of work as well as supervision and advice. In"th_e case of Bangkok Noi
district, there are 20 sections in contract. - Terms of work and fees are stipulated in
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sections 1 to 5. The Private contractor has to ﬁmsh collection before 6:00 pm except in

certain areas with not less than 23 vehicles. Payment is made at the rate of 202

Baht/ton, but not’ exceeding 33 178, 500 Baht. “The private contractor must also gwe a
_ guarantee to the BMA which is 5 % of total payment.

Fines are stlpulated in section 7. For i instance, the private contractor has to pay 1,500
Bahts per day if he cannot arrange collection vehicles as stated in the contract. Right of
" supervision and inspection by the BMA are stipulated in section 11 to 15. The BMA
can appomt an inspection committee for 1nspectmg, advxsmg and ordering the private

contractor S.

7.54 EValuation of Private Contractor

The biggest advantage of efnplo:yiﬁg a private contractor is obviously cost reduction, It

is, therefore, concluded that mmal expectauon for employing a private contractor has
been fully proved.’ However ‘several problems have arisen with the private contractor.
* Firstly, private contractors cheat the amount of collected waste by adding stones and
water to it because the BMA pays fees by wexght Secondly, workers of private
contractors have a low consciousness of public cleansing; thercby, some garbage has
been left on the streets. Workers with. 1nsufﬁc1ent knowledge and inadequate training
also resulted in uncollected garbage and rms-operauon Thirdly, the pnvate contractors
do not havc enough equipment, and it is not well maintained.

As a conclusion, from several years' experience in three areas, the BMA found that the

private contract for collection and haulage is effecnve in cost reduction, however, there
were some problcms in performance.
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7.6 Issues

The BMA has tradmonally med to 1mprove pubhc cleansmg, as menuoned in the first
section of this chapter In particular, collection work is effecnvely done at the present
However, there are several problems on orgamzatlonai and institational abpects To'
resolve them, the following i issues are pointed out :

7.6.1 Private Contract

Since the central government and the BMA promote pnvauzauon pohcy, the. pnvate
contract of collection and disposal of the solid waste is an 1mportant project for the
'DPC. The BMA has expenenced some contracts successfully at -pilot project level, but_-
the private contract method has not been 'standardized yet. To expand the pri{}ate :
“contract method to districts, a standardized method of usmg private contractor must be
developed. Without it, the districts can not handle the private ¢ contractor properly. For
- this end appropriate technical guidelines, standardlzed evaluation procedures and -
standardlzed methods for evaluating the apphcants should be prepared

7.6.2 DPC's Responsibility 'on‘the _SWM

Although the DPC has responsibility'of the SWM in the BMA, several agencies who

are involved i in the SWM are not under the DPC 50 that the DPC can not’ control whole
SWM in Bangkok. Therefore the rcsponmbﬂlty of each relevant agencies should be

made clear. In particular, responsibility of the Public Cleansmg Service Division who

collects market waste and hospital waste at.present, and responsﬂ:nhty of Techmcal

Division must be reconsidered for efficient utilization. Moreover, effective manpower

allocation among the final disposal sites and the oom_poSt plants must be considered in

accordance with the future intermediate treatment plan and final disposal plao.

7.6.3 Modification of Present Legislation regarding the SWM

Since the legislation regarding the SWM in Thazland aims nadmonally at kcepmg -
cleaniiness, the legislation does not enough set out the SWM requirements. Under the _
populatlon growth and rapid econormc development, the requuemonts of a stable SWM
system with minimum environmental effects will be increasingly important because
peoples's attention to environmental matters will grow rapidly. '
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Fig. A7-2 Organization of Department of Public Cleansing
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Fig. A7-3 Organization of District Office
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Pig. A7-4 Organization of Fertilizer Office
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Source : MMD

Fig. A7-5 Organization of Maintenance and Machanical Division
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Chapter 8. BMA's Budgets and SWM Cost Data

This chapter contains the following 6 tables:

' “Table 8.1-1

Table 8.1-2
Table 8.1-3

Table 8:1-4

.Table 8.1-5

Table 8.1-6

Comparison of Estimated Revenue for Fiscal Years 1983 - 1990
Collection Costs by DPC and 24 District offices 1988

Collection Costs by DPC and 24 D1smct Offices 1989 _

Repa]r Cost of Garbagc Truck (1988)

Costs and Waste Amounts of Open Dumplng and Composmng in

Fiscal Year 1988 .
Costs and Waste Amounts of 0pen Dumpmg and Compostmg in
Fiscal Year 1989 C
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lf.

7 aLle 3 | _ '
Repatr Cust of the f‘al baqe TlucP (10?‘ )
COHPACTOR SIDELGADER | ConTajner DISTRECT TDTAL
1. PHK 2,083,424,46 33,386.90 = 2,116,81136
2. FOP . 205,066.47 1,513,522.40] L ... 1,719;488:87
3 PTHW 90769659 33027231 223 803.15 1,461,862.05
4. SPW 1,486,673.25 396,527.84] | [,883,201.09
5 BAR 771,519.80| o | ??1,519 80
6. YHW 2,767,032.03| I,487,200.70 1,770,148.22 6,024, 360.95
7.0US 1,213,907.09] 1,A37,637.56)  107,149.83 2,356,894.58
8.7 | 113.245.85376] 22753966 © 412.706.03]  113,686.000.45
D, HUK 27250138 o | 26,069.95 | 208,57133
10. PKH 1,206,66092|  1,667,85503] . 65054507 | 3,525,059.07
F1. BAK 1,498, 76417 - 442 28650) 483,867.87| 2,424,940.63
12 BKP 598,708.06] 466,45537] 309,'8'2068 1,374,987.11|
13 0. ' 2.33060 6,50387] 35,515.1 12 44,349 68
14, 1BR - SR B L 000.00
1S LKB  §3,110.24 o 63,089.62 '106,325;38 222 52524
16. TBR 469,11694) - | 469,116.94|
17. KLS | 563.800.20 241,17334| 462,543.19 1.267,516.73
15, BK 375,935.84] 241 32087 ey _617,256.71] .
Q. BKY 130,552,409 | 197,490.15] 6553233 '393,57497
20. BKT . 425,307.29 L 554,056.06 97936335
21, PS. 345,475.40] 921,956.97 oL 1,267,464.37]
22 REN 269,2682.38 297, 1678t | 20'1,695.90 768,346.09
23.7LC 219,722.46} . 57,30862 21366095 490,701.06|
1 By o . 000.00
24, OPC 1,294,339,30 2728 20593] 436 026 66 1,058.661.08
Total 130,407,70’1.45 10,457,726.54 6,050.76542] 146,924 69341
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Tqb]p_ 3 j-5

Costs and Waste Amounls of Open Dummng and Compostmg;n the Fiscal }{g@r 1988

" (Oclober '87 - Seplember '88)

SRR . B: Bahe
~ On Nut ‘Nong Khaem | Ram Intra Total
i1] 2) | - 13] [4)=(1+2+3)
I Oplen Dﬁmping . : : . .
"4 Annual Cost 3462322 B | 3,690,500 B | 14,837,064 B 21,989,896 B
b. Per Ton Cost (a/c) - 9B/t S 7B/C | 35BA 16 B/t
-C. Aix_.)n_&ual'Wasle Amount (1) 378,598 ¢ 562,189 423,365 1 | 1,364,152
d. Daily Average Amount (1/4 1160 1/d | 3737 1/d

2. Cdmpdsl Plant

1,037 i/d 1,540 1/7d

23941,169.B[14649419 B

138,591,088 B

“a. Annual Co::é{ -

b.Per Ton Cost (a/c) 253B/L | 298 B/t - 269 B/t

c. Annual Waste Amount (1) | 94,571t 49,0811 - 143,652 1
" d. Daily Average Amount (4] - 259 t/d | 134 1/d - 394 1/d
3.Total (1+2) |
" Apnual Cost 27,403,501 B| 18.340.419 B| 14,837,064 B[60,580,984 B
""b. Per Ton Cost (a/¢) 66 B/t 30 B/L 35B/1 | - 40 B/t
‘. Annval Waste Amount () [ 4131691 | 611,270t | -423,365t | 1,507,8041
d:Daily Average Amownt (6} 1,296 1/d | 1,675 1/d | 1160t/d | 4131 1/d
Source of Data: DPC 14 ’/?) (4o.5%:) ngfl %) (eoies]

. P-(’F[PCE M\U’*\

i1 tncluded w3k cosis

Duvion o Dephecistion

- Vehidles > T yeats

= Plads * 1§

V%U
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Table 84-6

- Costs and Waste Amounts of Open Dumping and Co

{Gctober ‘88 - September ‘89)

mposting in the Fiscal Year 1989

B .'\ Baht

On Nut | Nong Khaem | Ram Intra Total
() B i [3] [4]=(1+2+3)
1. 0pen Dumping _ ' :
a. Annual Cost 462,016 B | 4,789,717B - 5,251,733 B
b. Per Ton Cost (a/c) 7 _B/'t | 9B/t - 8 B/t
¢. Annual Weste Amount () | 463,106t | 553472t | 365557t | 1,381,135t
d.Daily Averoge Amount (t/d) 1,266t/ | 1516t/d | 1,002t/4 | 3,784t/d
2. Compost Plant : o _ " ’ :
& Annuel Cost 23,736,567 B|21,286,979B| - - 45,025,546 B
b. Per Ton Cost {a/c) 350 B/t 710 B/t - 530 B/t
c. Annual Veste Amount () | 67,770t | 29,095t - 977,765t
d. Daily Average Amount {t/d) 186 t/d 82tid - 268 t/d
3. Totel (142) | - ; o
a. Annuat Cost - 24,198,583 B|26,078,696 B - 50,277,279 B
b. Per Ton Cost (a/c) - 46B/t 45 B/t - 46 B/
¢. Annual Veste Amount () | 529,676t | 563467t | 365557t | 1,478,900t
d.Daily Average Amount (/0] 1,451/d | 1,599t/d | 1,002t/ | 4052t/
e. Vaste Amount (%) 35.80% 39.50% 24.70% 100%

Source of 'Data: DPC

Depreciation is inciuded in the costs

Duration of Depreciation
~ vehicles =7 vyears
- Plants =15 years

274




Chapter 9. Interview Sheets and Results Regarding the
Pilot Project for the Bell Collection
‘This chapter contains the following:
1) Interview sheet and results ob_tainet_i before the Pilot Project (Sheet A)

2) Interview sheet and results‘obtaincd.-after the Pilot Project (Sheet B)
- 3) Announcement delivered to citizens before the Pilot Project (Sheet C)
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A-*-I
_ (—g“\mfna\!—s( 56 }fesu}b OVV. 11\'1‘(.-?}"4( i ’\qh(,l-wl'ﬂm%_) '
INTERVIEW SHERT FOR BELL COLLECTION '

(Be&i’e -e—‘\e F.lot Prg;e&t)

1) Street Name

E (;m& (P‘?_') '

2) Does the house have a yard? el L
a.  Yes i b. No  g&
| | (&%) . ( #2%
3) Gender - | s
a. Male 53 b. PFemale gy
YR o 2
4) Interviewee (217%) | C?77%)
a. - Housewife ¢/ (“%)b. Maid | ('/) | -
c. Child (%) d. Other family member 37 (760)

e. Other(Lowrer ¢ s hows ) r? (182 y

Questions

1. What type of waste receptacles do you use for discharging your
waste in your house? (Multipie answers are admitted) .
a. Plasticbag «> (37%) b. Plastichin 2/ (204)
c. Bamboo basket 22 (3%)d. Petrocans % ( ¥% )
e. Other{____ _ ) e ax)

2. Where do you usually keep the above-indicated E_eoept_acles?
a. Inside the house ¢3(s77p. Intheyard ¢
¢ Just outside of the 5’ A vacant lot near the house. ¢ (¢ )
FENSTYA _ : { .
house or the gaie :
e. Other piaoe( ) # (7%

3. Where do you usually put your waste reoeptacles when a
collection vehicle comes?
a. Usually put waste reoeptac!es inside the premise,

- and a waste collector comes in and pick them up. 7 ! ?_A /
b. Usually put waste receptacies inside the premise, L
and hand the receptacles to a waste collector by. (>23¢)
c. Usuaily put waste receptacles just outside of the - o
house so that a waste collector picks the 73 (e )
receplacies by mmself o - .
d. Other( - _ )2 (3 %)
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10.

11

A-2.

Codinued

wa often does the collection vehicie come to your place?

a. everyday ., (‘A)b. 6 times a week o
¢. Stimesaweek o d 4timesaweek 3 ;)
e. 3timesaweek ;o) twice aweek ¢ (49%)
8. once a week ffe(us/)t. Mo @mswbe

- Does the collection vehxcles come to your place on certain {ixed

days? _ .
a Yes 2 (>%) b. No o2 (9t/)

e Mo am S wen 2. / )
Does the collection vehicle come 1o your place at regu!ar time
in a day?
: a. Yes b (5% )b, No &8 ("”/‘-)

O ene o gmswen 3 (37
Do you pay the waste coliection fee every month ? If s0, how
much? - :

a.  Yes ' Baht/month /> ('t%)
b. No 9¢ ¢ 99/ ) '
o B mn' Qi § WA (;y)

Doyou pay atiptoa waste collector? If so, how much?
a. Yes_ ' ' Baht/month (v0 (934
b. No ¢ (.s%) '
G . Mo answ 2 (> ‘,)

' Are you satisfied with the present waste collection service?

a  Yes 7 (91 %)
b. No. because _ 1)

Is there anybody in your house durmg the dayume?
2. Yes 77(?%) b, No. ,0(9/)

Please gwe your any opinion or idea concerning the current’
collectlon system.

Interviewer's name

{ )
Date

277



8-l
(314 VN + ‘g wPJuHs W mt[(t/hl&l th |\dn¢l’w‘rﬁﬂ«<})
IHTERVIIIW SHEET FOR MUSIC COLLECTION '

(Aften b Pi)ot rs»)pcz)

1) Street Hame

| - , ‘_ .. 0% |
2) Does the house havea_'_\rarr;i? o E e e %
a. Yes 60 ("?/) b. No 6% (£2%) '

3) Gender

- .

Male _..,)é. f}f/ b. Female s¢ (Qy/{)

4) Interviewee

| a. Housewife 6 ”W’)b Maid @ (15%)
¢. Child ¢/ 1337.) d. Other family member . /)‘ (154)
e. Other ( ' )

%) Which is ?our casé;

a) the garbage truck come close to the interviewee's house (less than 30 79 | '?o ;
m) to pick up garbage receptacles or ' (/)

b) becanse of the interviswes's £o¥ is too narrow of biind array, there is .
usually more than 30 m distance between the house and the point (> (o /e )
nearest to the house whete a gaI bage truck passes.

e) My answes | > (1P )
Questions

1. Do you know that the garbage coliwtlon truck hao made sound of music
Ram Wong RAKSAKHAM bAAD _ _ :
a. Yes 73 (7?/) b -PIo_ 26 (z.r}{,)

. Did you receive the official letter concerning the Intj oduction of the -
Iusic coltection system from Huai Khwang district? '

a. Yes ¢o (go/) b. Mo 2% (60/) j

3. Hawe vou ever heard the announcement from the speaker of gar hag@
collection truck that the music collection system has been introduced?
a. Tes ¢¥ gs‘]/) b No 724 (6f/)
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4. Do \*c-u l'now wmt is me nluaic collection System? It }ou Know ple'lf:e

explain brisfly. - @ Mo amswer 10 (VY% )
| a Tes 923 rr?/) b.No «/  ( 23)
In case of yes, (inter viewer should check the mtez viewee's answer)

¢. put garbage receptacles_';ust. outsmle the house when
we hear the music from the garbage truck. €6 (62 )()

d. bring garbage receptacles up to the cotlection truck 4 (2 %)

o Othets

14 (xZ)
. Afre there 2 'tny c,hanges in }out waste -:hscharge mannez hefore *md after
the music collection was introduced. (If the interviewse's answer is yes
check a.orb.ore; 1f no, check d)
a. Yes, I cooperabe for the garb’ige collectmn by puttlng gﬁrbage
receptacies just outside the house. s (405 )
Degtae of the f;mperatnm 1. always (1008, almost every time) . 30 (2¢ %)

2. usvally (more than 758) 11 (7%)
3. sometimes (258 to 75%) 9 7%
4. few (less than 25%) o

b. Yes, I cooperate for the garbage collection by bringing garbage
receptacles up to the garbage truck.  7¢ cuyg)
Degree of cooperation 1. always (100®, altnost every time) ¢ ( ¢4 )
' 2. usnally {more than 758} 3 (2%)
3. sometimes (258t0 758) 2 (2%)
4. few (less than 258%) / %)

Yeg Otliers : o

d. No, the situation is not changed; 63 (s1%)

1) becausge we have already pui garbage receptacles just outside the
“house before the music collection started. «f  («o / )

2) 1 dlri ot -::-::f:perate Io: Thp gar b’igﬂ' collection for the reason that I

- did not want to take anything troublesome such as put garbage
rﬁceptacleq outside the house or bring them to the garbage truck. 3 (27)
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31 r.iid fot. cooperate for the gat bage eollectmn for the reason that I

pay tap to the collection workers. ‘ O

4) I cannot coepex ate for the cfarbage collectlon for the reason that 1
nse heavy drum can of 0, therefore it is 1mposs1ble to carry ‘them

to the garbage trucks. B L 72 (sh)
5) Others : S : . ¥ (}%)
57 Mo amswer & (6%)

If you have cooperated for the music colleetion will your eontmue to
cooperate the garbage collection?
a. Yes,as much as possible © (¢ 9“2;/ DR ’
1 Tes, to some extent. Bulif possible, I want tostop. & (¢ )
. No, I do not want to. - \ _ .
Reason - '

d. Others (A0 Quswer ) &5 (4¢%)

If you have not "et cooperated for the music collectmn are you going to
cooperate in the future? - :
a. Yes, 3s much as peemt\ie '_4 9; (1Y)
. Ye:‘, to some extent. If 1 really have to. y ¢ 97,)
¢. No,Idonotwantte. +a  (0y%)
Reason :

d. Others b _ (S%)

Are you satistied thh the music collechon ?

a. Good pF %)
b. 0K (not.had) ;g (%) ..
d mo Gmswen o (D %)
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9. How much are you willing to pay as a garbage collection fee a month?

- @) (D=)2)
to BMA to Cotlector Total
Baht/Month  Baht/Month Bahti/Month

‘a. More than the current fee
h Same as the cutrent fee
L eag than the current fee

10. Othex nc-mmenm on the nusic collectmn
 example: about music (Is it good sound for you’? of the music sound
should be changed?) _ ‘
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The Introductaon of a New Garbage Callechon System
and Your Cooperat.aon

26 September 1930 -
'D&Bi szens

BMA is gmng 1o 1ntr0duce a music collection in stu Khmg District from 1st Uctobex
1990. The introduction of the music ¢collection system requires the ¢itizens’
cooperation. You are kindly requested to discharge your weste in the manner os
explained below: ‘

1. If your house is located on the side of road where a'garbagé'trubk <an poss,
Pm yuur garbage recepmcles {plasuc bag er plastzc bm or bambno
basket) just outside the house when you hear the musu: cnmmg from
the collection truck. :

2. If ?Uur hause is lcu:aied in places ‘ﬁ'hl(:h are not accessible by the collection lruck

Bring your garbage up to the colléction truck. (Gargab& colletion
crew will not come to yuur house for garbage cuilectwn )

With your cooperation, Huai Khwang District will be able to provide garbage collecuon
service twice a week on a regular base for all the planned area. {At present, some area’
receives coliection service once a week.)

If you heve sny questions, plesse contact Mrs. Somchitrs, Mansager of the Cleansing
Section, Huai Khwang District, Tel: ... .

Director of Huai Khwang District
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Chapter 10 Specifiéation for On Nut Incineration Plant

10.1 Specif_icatidn of.Iﬁcineration

A incineration plant is usually constmcted as a turn-key project, so that the actual deta:]ed
c;pemﬁcatlons are made by the actual contractors because:

1) capacity of main apparatus is determined from mass balance, however, supporting minor
equipment and machines will be different between the contractors; and

2)  some apparatus such as water treatment system, computer syS_tem, e'tc..are different
between the contraciors, since the contractors deVelop specific technologies.

From these reasons, it is hard to f1x desxgn spemficatmns of the mcmeratlon plant Thé
following spec1ﬁcanons shown in this section are a sample of the specifications of the suitable

incineration plant for Bangkok waste,

When the BMA contracts with private flrms to comstruct an mcmeratlon piant the followmg
process should be included in the course of tenderin g ' '

1) The BMA and consultant de(:ide general requirernents, necessary volumes of main
apparatus and design policy of equipment;

2) The BMA and consultant list some firms for tender, and request them to submit their
proposed specifications with design documents; '

3) The BMA and consultant evaluate them and _request them revise inadequate items; and
4y  The BMA and consultant decide the contractor.

To prevent troubles happen after construction, it is important that the BMA has the contractor
understand and agree with the general requirement.

10.1.1 General Requirement

1) Necessity of the Incineration Plant
The incineration plant aims at reducing volume of the sohd waste collected.



2).

3):

_4)

5)

6)

7

Name of Project
Construction of On Nut Plant

Plant Capacity

200t/d x 3 units, Total 600 1/d

L_ocaﬁon '
On Nut, Bahgkok

Meteorologlcal Conditions
Maximum 3:)°C Average 28°c, Minimum 20°C
Rainfall: Average of year 1,500 mm

Construction Period
3 years '

Design Criteria

(1) Refusc properties

Following composition and properiies shall be basis of design:

de Medivm High
Three components %
- Wa}er_ _ 65 59 53
Ash - 11 10 10
| Combustible . 24 31 37
. -'wa'héat‘value (kcallk'g) © 750 SISO 1,500

| -t2). Capacny of F umace

200 t/24 hx 3 Furnace, Total 600 td

| )] Type of Furnace

' Continuous feed type incinerator

(4) Type-of Exhaust Gaé Cooling

Water injection type




8)

(5)

(6)

)

®)

Operation of Furnace

(a) Feed system :  Pitand crane type.

(b) Ashremoval :  Ashextractor
(c) Draft : Balanced draft

Combustion Conditions

(@) Flue Gas Temperature at Furnace Exit 700°C - 900°C

(b) Ignition loss Less than 7%

Emission Standard

(a) Dust : 0.15 g/m3N

(b) Sulfur Oxides ¢ 400 ppm
(c) Nitrogen Oxides : 250 ppm (407 mg/m3N)

(d) Hydrogen Chloride : 125 ppm (200 mg/m>N)

Noise Regulation

55 dB (A) on the boundary line of site

Responsibility for Defects.

1)

@

(3)

)

This construction works proceed on a turn key basis ' which integrates both design_
and construction, the contractor shall assume all the responsibilities- arise from

abnormal or malfunctlomng of the incineration famhues df:3p1te the basw design

and a part of detail demgn are provided by the BMA.
Bidder shall in advance conduct a sufficient survey on the waste condmons

dcmgns and posmblc problems in the construcnon works so as to insure constant

and normal incineration of the waste generated in Bangkok.

Bidders may prepare to amend basic design and a part of detail desxgn from those

originally provided by the BMA, if necessary. In such a case, (5) copies each of
design/drawing for the amended portioli shall be submitted togcthef with technical
documents. ' L _
Compliance with specification does not relieve contractof of fuil responsibility for
all of work with proper design and construction and fully su1tabic for all specnf:ed
operating conditions,
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9) Co_nﬂiction Requirements.

In case of conﬂacts among the requircments of general techmcal speuflcanon, special technical
speclflcauon and d1awmg, the BMA shall determmc in the conference thh contractor.

10) Guarantee Period

Two yearS after acceptance by the BMA. During the period, the Contractor should be
rcsponmble all defects of the plant except caused by natural disaster, mis- operauon of workers
and articles of consumprmns '

1D Mate'riélls':

‘Materials which are used in this construction should be all new and be in conformity with
technical standards of
T.IS., the U.S. A , Japan, Germany, France, U.K., Korea and Taiwan.

12) Inspecti'on

(1) The conrractor shall be responsible for the inspection and test of all niatérials and
the test shall be conducted in the presence of supervxsors (including oversea trips).
The cost for the inspéction and the test shall be borne by the contractor provided
that travcllmg cost of the BMA's superv1soxs and the tests conducted in Thailand

~ shall be borne by the BMA. ' ' '

(2) During the contracted period, the supervision shall make maximum 4 times (each
time 4 members for 7 days) of trip for inspeCtiori of mariufar_:.tuﬁng of witness to
the tests of major equipments which shall be carried out at the contractor's factories
abroad.

(3) Even though construction shall be performed with witness of the supervisor, the
reviston and supplemcn'taryIWOrk of defects which is found after inspection and
completion shail be done under the full responsibility of the contractors.

13) Test Run and Guarantee

(1) Test run performance: 90 days
(2)  Within test run performance, pre-final test and final acceptance test must be
- performed each 3 days.
(3 Durmg test run, the future operatmg smff of the BMA shall be trained by qualified
_ engineers of the contractor. The training instruction shall be described in Thai and
"English. '
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(5)

Before acceptance for Facilitics, all cxpéilses' inch;din:é public sérvices shall be paid

by the contractor except transportation of g bage and ash,

After acceptance, four qualified engmeers of the conlractor must be in remdence one
year for training and educating the BMA's staff. '

14) Training -

o

)
3)
®

(5)

The contractor *;hall develop an mstructmn and trammg program 10 acquamt tha -
BMA's personnel with their activities in the works. .

The contractor shall make available instructions, training fac1!1t1es nccessary for thc
effective execution of the instruction program. o

The contractor shall instruct and train the BMA's pcrsonnel conccimng thc'
operatmn ‘maintenance and, if necessary lngh ranked personnel. '

The contractor shall provxde all requlred notcs manuals and drawmgs to
supplement the operation and maintenance instruction manuals '

All training manuals shall be described in Thai and Englleh

15) Value of Guarantee Items

(1)

(2)
(3
4

Refuse Through—put
200 t/24 b/unit (Law Heat value 750 kcal/kg 1,500 kcal/kg)

Flue Gas Temperature at Fumace Exit 700°C -950°C

Ignition loss of ash 7%

Emission Standards

[ Dust | 1<0.15 kg/m3N
SulfurOxides . - . . { <400 ppm IR
Hydrogen Chloride = | <200 mg/m3N -
Nitrogen Oxides < 400 mg/m3N

Waste Water

Reuse for gas cooling water injection

16) - Acceptance

After the BMA's superintendent confirms the completion of construction through all services

and satisfied the result of test run, "Acceptance Certificate Notice” shall be issued by the BMA.
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17) Preparation and Submission of Bid Documents

(H Detaﬂed_ bid pﬁce
(2) Construction schedule
' &)} | Design documents
@ D'escriptiw‘.fe statement _
(5)  The amount of manpower and utilities per year in detail
{6) - Drawings - o ‘
~ (a) Layout plan including outdoor trunk line
(b) Major s_ecﬁo_nal plan for base layer and special layer of the plant
(c) Ve_irious floors plan
(d) Flow sheets : .
() Refuse, air, exhaust gas, ash, dust, control system
- (i) City water and Supplied water
(i) Waste water
{iv). Diesel oil and gas
(v) Hot water supply
(e) ~ Single ph_ase iviring diagram
(f)  Sectional plan for major equipments
) Furnace .
() Electrostatic precipitator
(i) Gas clooling tower
(iv) Stack
g)  Perspective drawing of the plant

18) Preparation and Submission of Contractor

(1) * Conistruction schedule and implementation plan
(2) Descriptioln- of designs
(3) Design calculation sheet
(a) Structure and rhechani_cs calculation
(b) Predicted air pollution scale of emission gas
{(¢c) Mass balance '
(d) Heat balance
(e) "Utdlittes _
() Capacity of main equipment
(4) Drawings S
(a) . Layout of main equipment
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19)

5)
(6)
M
¢))
)

“(b) Various floors plan

(©) Sectional plan
(d) Detail drawings of major equipment
(e) Diagram of plumbing pipes

[6) Single phase wiring diagram

(g} Sequence diagram
(h) Flowsheet
(i) Refuse, air, exhaust gas, ash, dust, control system
(ii)_ City water and supplied water '
(i) Waste water -
(iir) Diesel oil and gas
(v) Hot water supply
(i) Detail of bulldlng structure and’ c1v1l work
() Others according to the BMA's rcquest ‘
Inspection plan
Test running plan
Education and training plan

Construction work management

Specification of plant

(10) Others accordmg to the BMA's request

Coinmon dcscriptions of Mechanical and Electrical Speciﬁcaﬁon

(1)

2

3

4

(5

Capacity of Refuse Pit - :
1,800 ton refuse (5 200 m3: ‘under platfonn floor line
size: app. 46.5 m (L) x1dmW)x92m (D)) -

Gratings, passages and stairs to be estabhshcd suitable for checking and
maintenance : '
Width of main passage and stair: more than 1.2_m _

Laggings and drainproofing should be carried out as ﬁecessary. :

Piping

(a) Materials should be suitable for the kind of ﬂuld
(b) Pipe supports to be fixed as necessa_ry.

Spare parts _

To be supplied enough for two years




10.1.2 Technical Specifications for Mechanical and Electrical Part

1)  Refuse Receiving System

(1) Weighing Bridge

(a)

()

©
(d)

Quantity
Type
Capacity
‘Platform Size

(o) Damping Door

@
(b)

Quantity
Size

(3) =Refuse'Crane

(a)
(b)
(c)
(d)
(e)
®
(®
(h)
(i)
@

Quantity
Type
Grab Capacity

‘Rated Hoisting Weight -

Carrying Capacity =
Hoisting speed - :
Traversing Speed
Travelling Speed

“Opening/Closing Speed

Control System -

(4) Bulky Refuse Shears

(a)
(b)
(o)
(d)

Quantity
Capacity

-Max. Shearing Force

Size of Filling Bed
- Length
- Width

2)  Incineration System

(1) Charging Hopper

(a)

Quantity
Type

3-9

2 units

Pitless multi.load cell type
30 ton '
3mx7.5m

-Q units

65mx3.5m

2 units

Overhead travelling crane

6 m3 '

33 ton

8.6 ton

60 m/min.

40 m/min.

50 m/min.

6.5 sec./11 sec. _
Remote and semi-automatic control

lunit
5 tonfhr
150 ton

4.0 m
1.2 m

3 units -
Vertical Type



(©) Volumetric Capacity - Approx: 18 m3 including chute

(2) Stocker

Design document:  Heat release per unit grate area: Appr. 200 kg/m2+h.

(@ Quantity 3 units . ' '

(b) Type - . Step grate type DO ' '

() Size ST ' %
-~ Length S 14.5m _ L _ _
- width 294 m

(3) Furnace o e
Design docﬁmer_l_t:_ Heat release per unit space area: - Max. 1.25',000 keal/m3+h
- (@) Quantity 3units '
(b) Type | Box type

4 Auxiiiary Bumer

(a) Quantity L * 3 units .
(b) Type | Rotary burier
(c) Capacity S 250 lit/hrounit

(d) Fuel Qil o Diesel oil

(5) Fuel Ol Pump _ R .
(8 Quantity 2 units (One for _s'tan'd-__by)

(b). Type ‘Gear pump
(c) Capacity 1,200 lit/hr

(6) Diesel Oil Storage Tank

(2) Quantity _ © 2 units coo
(b) Type _ : Cylindrical horizontal type
(c) volumetric Capacity 15 klfunit

(7). Hydraulic Unit
(a) Quantity 3 units

Flue Gas Cooling System

(1) Flue Gas Cooling Tower . -~ e o
Design Document:  Heat value of Evaporation: less 140,000 kcal/m3h at LHV.
1,500 keal/kg | | |

310



9

(@)
(b)

Quanﬁty

Type

(2) Injection Water Pmnp

3units
Water injection type

(@) ~ Quantity 4-ynits (One for stand-by)
(b) " Type Turbine pump )
(¢c) Capacity 14 m3fhir

Discharge Head 230 mAq

(dy

3) Injection Nozzle

(@) Quantity 14 units/tower
(b) Type Return nozzle
Capacity 1 m3/hreunit

(©)

(4) Injection Water Reservoir

(@) Quantty 1 unit
s (b)_ 'Stru'ctqre Reinforced concrete

© 'Capac_ity 35 m3

Fuel Gas Treatment System

(1) Eléctrdstati'c Pré_cipitator -
(a) Quahﬁty _ _ 3 units
(b) Design Flue Gas Flow 60,000 Nm3/hr
() Tnlet Dust Content 10 g/Nm3 (Dry)

(d) Outlet Dust Content 0.15 g/Nm3 (Dry, O 12% )
~ (e) Number of Field 2 : - _

(2) HCIRemoval System
(@) Design Criteria
| @ Type :
(i) Design Flue Gas Flow
(iii) Design Inlet HCI content
(iv) Desigh Outlet HCI Content

Ca(OH)z Powder Injection Type
60,000 Nm3/hreline

600 ppm (Dry, 12% Q5)

125 ppm (Dry, 12% O5)

(b) Ca(OH)2 Storage Silo -
(@) Quantity |
) Type
(i) Volumetric Capacity

Lunit - o
Vertical cylindrical type
52 m3
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(d)

Ca(OH), 'Ihjecltiori' Blower

i) Quantity
@) - Type
(iii) Capacity
(iv) Static Pressure

Ca(OH), Feeder
() Quantity

(i) Type

(i) Capacity

5) Water Supply Systerh

(1) Plant Water Transfer Pump

@

3)

(4

(a)
(b)
{c)
(d)

Qﬁaﬁtity

Type

Capacity
Discharge Head

Cooling Water Pump

(a)
(b}
(©
(d)

Quantity

Type

Capacity
Discharge Head

Coolin g' Tower

(@)
(b)
©

Filter

(@)
(b)
(c)

Quantity

Capacity

Cooling Water Temperature
- Inlet

- Ontlet

Quantity

Type
Capacity

4 units (Onc for stand-by) - f
Roots blower
810 m3/hr |

2,500 mmAq

1 onit
Table feeder
194 kg/hreling x 3 lines.

2 units (One for stand-by)
Centrifugal pump

3 m3/hr

30 mAq.

2 units (One for stand-by)
Centrifugal pump

22 m3/h_r

30 mAq

1 uhit
22 m3/hr
37°C

32°C

1 un_'it' _
Sand f_ilter
40 m3/hr

3-12 -




(5) Filter Pump _ .
{a) Quantity _ 2 units (One for Stand—by)

(b) Type . ' Centifugal pump
(c) Capacity _ 40 m3/hr
(d) Discharge Head 30 mAq

6 Backwash'Pump o o
(a) - Quantity 2 units (One for stand-by)

(b) Type - Centfifugal pump
(© Capacity . 170 m3/hr
(d) Discharge Head 30 mAq

6) Waste Water Treatment System

(1) Refuse Bunker Drainage Disposal System

{a) Quantity ilot
(b} Type _ : Evapor_ation process
(¢) Capacity o 500 lit/hreline x 3 lines

(2) Waste Water Treatment System

(@) Quantity | 1ot
(b) Process I Coagulation, sedimentation, filtration
(c) Capacity _

- Organic Waste Water . 24.4 m3/day

- Inorganic Waste Water 2 m3fday

7)= Waste Heat Utilization

(1) Hot Water Generator

(a) Quantity o 3 units
(b) | Type Hot air/water heat exchanger
(¢} Capacity. : 50,000 kcal/hreunit
| (d) Water Temperature '
Inlet 25°C
- Outlet o 60°C

8)  Air Supply System

(1) Combusti_pn Air Fan

3-13
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@
(b)
{©)
(d)

(2) Combustion Gas Cooling Fan

(a)
(b)
(©)
(d)

Quantity _
Type -
Flow Rate..

Total Pressure

Quantity
type -

Flow Rate

Total Pressure

{3) Air Heater

(a)
(b)
(©
(d)

Quantity
Type
Air Flow Rate

- Air Temperature

- Inlet
- Qutlet -

(4) Induced Draft Fan

(a)
(b)
(©
(d)

Quantity

Type

Flow Rate
Total Pressure

Ash Handling System

M

(2)

Ash Extractor

(2) Quantity
(by Capacity

Ash Conveyor
(a) Quantity
(b) Type

{c)

Capacity

(3) AshCrane

(a)
(b)

Quantity
Type

3 units ..
Centrifugal
27,000 Nm3/hr
280 nimAq

3 units
Centrifugal
13,500 Nm3/hr
200 mmAq

3 units
Gas/air heater

18,700 Nm3/hr .~ -

20°C
250°C

3 units -

Centrifugal
65,600 Nm3/hr
220 fnmAq

3 units

3 ton/hrlunit

Junits
Flight conveyor

'3 ton/hreunit

1 unit

Overhead travelling crane
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©)
(d -
©
(D
(g

(h)

~ Grab Capac_ity | _
Rated Hoisting Weight

Carrying Capacity

" Hoisting Speed

Travelling spec_ad o
Opening/Closing speed

(@) Flyash: Moistener

@
(b)

)

Quantity
Type

Capacity

10) Electrical Equipment

(1) Power Transformer

&

(3)

(a)
(b)
©

Quantity

Type

Rating

- Rated voliage

- Rated capacity

- Phase and frequency

Switchgear

(@)

b

(a)

Low Voltage Switchgear

(@  Quantty
(i) Type

(i) ' Nominal voltagé

- Power circuit
- Lighting circuit

- Instrament circuit

Motor Control Panels
(i) Quantity
(i) Type

(iti) Nominal voltage -

* - Power circuit
- Control circuit

‘Static Capacitors

Cuantity

2 m3

2 ton

3.5 ton

20 m/min.

40 m/min,

6.5 sec./'ll sec.

2 units (one for étan.d—by)
Paddle type mixer
4.5 m3/hreunit

1 set
Oil-immersed self-cooling type

24 kV/380-229V

3,000kVA
3-ph, 50 Hz

1 set
indoor use selfstanding metal-enclosure type

380 V, A.C. 3-ph
380/220 V, A.C. 3-ph, 4-w
220 V, A.C. 1-ph |

1 set |
Indoor use selfstanding metal-enclosure type

380 V, A.C. 3-ph
220V, A.C. 1-ph

1 set
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&)

(6)

(1

() 'fype

'(c) Rating _
- Rated voltage -
- Rated capacity

- Phase and frequency

- Bmergency Diesel Generator

{a) Qua'ntity
(b) Type
- Generator

- Engine
(c). Rating
' - Rated output
. - Rated voltage

- Phase and frequen'cly |

- speed

Motors

(@) Quantity

(b) Type
(¢) Rating
- Rated voltage

- Phase and'frequency

Vehicle Control Equipmenl
(@) Quantity
(b) Type
(¢} Rating
- Control circuit
- Indicating lamp

11) Instrumentation

Instruments
(a) Quantity

Indoor use dil—im’mérséd:.sc.if-;;o(ﬂing type,
Autornatic power'fﬁctqr fe’gu]ati;’m '

380V

200 kVA - 4sets

3ph,50Hz =

1 set

Guarded drip-proof. ftype 3-ph synchronous
' gen:erator o '
4 cycle diesel engine -
200 kVA (160 kW)
380V
3 ph, 50 Hz
1,500 rpm

1 set :
Totally-closed fan-cooling type induction

motor

380V
3 ph, 50 Hz

1 set _ .
Indoor use -Sei_fst'ar_lding metal-enclosure type
220 V, A.C. 1-ph

Open, Close -  Red
Halt - Green

1set

3-16
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(b) Type

(2)  Analyzers .
(@ NOx, SO3, Oy Analyzer
(i) Quantity
() Type

(i) Method
(b) HCl Analyzer

i) Quantity
@) Type

© (i) Method

(3 Instrumentation Panel
(a) Quantity
(b) Type
(¢) Components

(4) CCTV System
{a) Quantity
(b) Type
(c) Service and location
- Camera

- Monitor

12) Auxitiary Equiprent

(1) Service Air Compressor

Electronics system and local gauges

2 sets _
Qutdoor use selfstanding metal-enclosure

type
Non electrode reference method

2 sets

QOuidoor use selfstanding metal-enclosure
type

Ion electrode reference method

1set _

Indoor use selfstanding metal-enclosure type
Semigraphic '

Annunciato_ré

Instruments

Cominand switches

CCTYV monitors

Relays

1 set

Electronics system

A. Furmace = - 3sets

B. Hopper - 3sets

C. Receptionhall - 2 sets

Color 15" with video selector for camera A,
B - 3 sets (Central control room)

color 15" with video selector for' camera B,
Cc-2 sets (Refuse crane control room)
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(@)  Quantity.

(b) Type

 {c)  Air Delivery Fldw Rate

@

(3

- (d) Operating Presser

Process Fléw'showing Board -

Quantity

Others

~ Portable Submersible Pump

Vacuum Cleaner
VIR

Civil Work
(1) RampWay -
(a) Traffic

{b) Stucture
{c) Pavement
(d) Width

(e} Slope

) Accessoi'y

Building Work

(D

Incinerator Plant Building

{a) Platform
(i)  Floor Area
(i)  Transverse Length
(iii) Longitudinal Length
(iv) Eaves Height

(v} Foundation
(vi) Superstructure
(vii) Walls |
(viii) Roof

luonit -~ L
Reciprocating compressor
3.2'Nm3/hr

7 kg/em?G

-1 unit

2'units
3 units

Iunit

10.1.3 Technical Specifications for Civil and Building Works

- One way system’

Fillin g_ahd elevated track system
A'sph'al't pavement -

S5m

Less than 10%

Guard rail

about 1,063 m2
about 19.5m

~ about 54.5 m

GL +142m
Clear height 5 m
Reinforced concrete

Reinforced concrete and steel structure

Brick wall with plaster and paint

Corrugated galvanized steel sheet

3-18
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(b)

(c) -

(@

(e)

(iv) Dntrance/Exit

Structure above Refuse Bunker
i)  Ara

(il  Transverse Length.

(iii)) Longitudinal Length

(iv) _Eav_es=I_—Ieight

~(v) Foundation

(vi) Refuse Bunker

(vi)) Superstructure

(viii) Walls

(iv) Roof

(x)  Associated Facilities .

@  Area. . - -

(i) Transverse Len gth
(iif) Longitudinal Length
(iv) Eaves Height -
V) Foundation

(vi)  Superstructore .

{vil) Walls
(viil)) Roof .

Induced Draft _Fan Room

A1) Area .

() Transverse Length

- (i)  Longitudinal Length -

(iv) : Room Height

- (v)  Foundation

(vi) Superstfucturc
(vii) Walls
(viii) Roof
Ash Bunker
@  Area

(i) “Transverse Length

' 3.19

Shutter with electric driven and air curtain

included

about 1,199 m2

about 22.0 m

about 54.5 m

GL+325m

Reinforced concrete

Reinforced concrete

Reinforced concrete and steet structure
Brick wall with piaster and paint
Corrugated galvanized sheet

Waste water stage pit, hopper stage, crane
operator's cabm and electric room

‘Structure above. Incinerator/Electrostatic P ecsztator

about 1,674.0 m2

about 36.0 m

about 46.5 m .

GL +32.7m

Reinforced concrete

Reinforced concrete and steel structure
Brick wall with plaster and paint

Corrugated galvanized steel sheet with natural

ventilator

about 175.5 m2
about 6,5 m
about 27.0 m

about 3.5 m

Reinforced concrete
Reinforced concrete
Reinforced concrete -
Reinforced concrete

about 148.5 n12
about 4.5 m



2

(3)

@

(i) Longitudinal Length
(iv) ~ Height of Pit
) Foufnd ation
(vi) - Ash Pit

~(vii) Superstructure’
{viii)  Walls
(ix) Walls
Office Building
(a) - Fioor
~{b) -~ Width
(c) .'Length'*. 2

{(d)  Foundation

(¢) -Superstricture
() Walls
(g) Roof

Refuse Weighing Bridge Room

(a) Area

{b) Foundation
(c) -Superstructure
(Id) Walls -

(e) : Roof

Stack
(@ Type

(b) Structure

(¢) Height

Cabout 33.0m

13.0m |

Reinforced concrete -

Reinforced concrete

‘Reinforced concrete -
: Reinforced concrete

h
i

Reinforced concrete

3 stories
abouf 12.5m
about 46.5 m

- Reinforced concrete:

Reinforced concrete and steel siructuare -

" Brick wall with plaster and paint .

Roman tile roofing

about 80m2 - -

Reinforcsd concrete : : é
Reinforced conérete and steel structure

Reinforced concrete

Roman tile roofing

Self standing circular shape with internat
lining - '

_Ext’eljﬁz!'l stack - Reinforced Concrete
Internal stack - 3 sets of Steel Stacks
60m '
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3)

Plumbing

(1) Plumbing

(a) Water Supply System

Living water is city public water supplied by gravity system through the receiving

' tank, riser pump and elévated tank.

Descriptibn

(1) - Receiving water tank 1 each
(ii) Elevated water tank 1 each
(iii) Riser pump 2 each
(iv) Piping work ILS

(b) Hot Water Supply System

Hot water is supplied utilizing waste heat of the incineration plant.

_ Description

(i) Hot water storagé tank I each (including heat exchanger)
‘(i) Expansion tank - 1 each

(ifi) circulation pump 2 each

(iv) Piping work 1LS

© Drainage System

Domestic waste water is led to the waste water treatment system of the incineration
plant work. However, the sewerage water is treated with a septic tank.

Description

(i)  Sewage séiﬁtic tank " leach

@ii) -Piping work - T O1LS

(d) Sanitary Fixtures .

‘Suitable sanitary fixtures such as water closets, urinals, wash basins, service sinks,

mirrors are provided.
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2)

(© Gas System (LOG)

The gas used in this facilities is LPG, supplied from LPG cylinders located outside.

(f} " Fire Fighting System

Indoor hydrants and pmtdble fire extmgmshem are prov:dcd in accordance with

10(:'11 code.
Description o
() Indoor hydrant system
1 Fire water pump I _ench
2 Indoor hydrant _ 1LS
3 _.Piping work O 1LS

@ii) * Portable firc extinguisher ~ 1LS
Air Conditioning and Ventilation System
(@) Air Conditioning Systemn

Air conditioning system consists of air conditioning equipment, piping, automatic
control work. The air conditioning system is of individual package air conditioning

system,

(i) Design Conditions

Cutdoor : CB 36.1°C, RH 55%

Indoor. - : DB 26.0°C,RH55% .

(ii) Area of Air Conditioning

Central contro} T00m, Crane Operator room, analy51s room measurement
room, office, conference room, rest rooms, chief room

(b} Ventilation System

Ventilation system is provided for the rooms where hcat OF vapor are gcnelated by

mechanical or electrical equipment.
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(3 Elccm'ca_l work
(a) Power and Feeder SyStem’ |

Thi_s system is pdwef supply system for building facilities such as plumbing
systern, air conditioning system, ventilation system and lighting system, etc.

@ Power panel 1LS

(i) Lighting panel 1LS

(iii) Wiring work 1LS
(b Ligh'ting System -

This syétem consists of general lighting, emergency lighting, inducement lighting

and receptacles.-

(i) Lighting fixtures 1LS
(i) Receptacles - LS
(i) Wiring apparatus 1LS
(iv) Wiring work 1LS

(¢) Telephone Systemn

(i) Automatic telephone exchanger 1 set
(ii) Extension teiephone 30 each
(it} Wiring works 1LS

(d) Loud Speaker Systém

(i) Amplifier and accessories 1 set
(i) Speakers ' 1LS
(iit) Wiring work LS

(¢) Lighting system
(f) Fire Alaim System

Fire alarm system is provided in accordance with local fire service code.
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(i) | Fire aIarm panel'
(i) Detectors

1 each
1LS

- 3-24
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10.2.3 Heat Relcase per Unit Space Area

 Lx Hy + Qa
| af = : Vi R
af . : HeatRelease (keal/m3+hr)
L ;" Throughput (kg/]n)
Hy : Refuse LH.V. (keal/kg)
Qa : Combustion Air Sensible Heat (kcal/hr)
Vg i Combustion Chamber Volume (m3). .
¢ 83333 x 1,500 + 935,000
ar= 241.9 ‘
10.2.4 Grate Burning Rate
L
Ye=%
Yo @ Grate B_u:u:ling.Rate (kg/m2+hr) -
L : Throughput (kg/h) '
A - Grate Area (m2)
Yc = 82;33?1,3; 180.6 kg/m2ehr
10.2.5 Capacity Computation
1)  Induced Draft Fan
Q=Qox(1+0)
Q :  Rated Flow Rate (Nm3/hr)
Qo : Necessary Flow Rate (Nm3/hr)
o :  Margin : :

Q = 57,030 x (1 + 0.15) = 65,584.5 65,600 Nm¥hr

328
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2

3

4)

Combustion Air Fan

Q=Qox (I +w)
Q : Rared Flow.Ra:te (Nm3/r)
Qo : Necessary Flow Rate (Nm3/hr)
o : Margm

Q = 23,950 x (1 + 0.1) = 26,345 + 27,000 Nm3/hr

Injection Nozzle

N = ‘g— x(1+ )
N Quantity of Nozzle (unit/line)
w Necessary Injection Water (m3/hreline)
Q Capacity of Nozzle (m3/hreunit)
o Margin

1 4
N = To X a+ 02) = 13.68 % 14 units/line
Ash Extractor
: 100

Q=Qoxypg_F x @
Q : Rated Capacity (t/hr)
Qo ¢ Ash Production (t/hr, dry)
F : Water Content of Ash (%)
o : Margin
' 100 |
Q=091 X100 -5~ 2.14 +31fhr
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5)  Electrostatic Precipitator

Q=Qox (I +d)

Q - : RatedFlow Rate(Nm3/lir)
Qo : Necessary Flow Rate (Nm3/hr) -

a : Margin:

Q-= 57,030 x (1 + 0.05) = 59,881.5 + 60,000 Nm3/hr
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10.3 Drawing List .

No.
“1-0
I-1
-2
1-3
14
1-5
16
17
I-8
1-9
1-10

Name

LOCATION MAP

SITE LAYOUT
EQUIPMENT LAYOUT PLAN (FL + 0.0m)

EQUIPMENT LAYOUT PLAN (FL + 5.5m)

EQUIPMENT LAYOUT PLAN (FL + 11.0m)
EQUIPMENT LAYOUT PLAN (FL + 19.0m)

ELEVATION

EQUIPMENT LAYOUT SECTION

SINGLE LINE DIAGRAM

REFUSE, AIR, FLUE GAS, AND ASH FLOW SHEET
WATER SUPPLY & DRAINAGE SYSTEM FLOW SHEET
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