fable 10.7 Annual Operation and Maintenance Costs for
- - the Treatment Plant ' .

Unit: Million Baht at
2524(1981) Price Level

Item Cost ' Remarks
Power cost 6.85
Repairing cost 7.11 Including sludge transportation
Chemicals cost © 0433 '

Total _ 14.29

10.3 'Capital Investment Schedule

An implementation schedule for the First Stage is présented in
pable 10.8. The assumptions made for thé implementation schedule
are: (1) one-year period is needed for detailed design, and (2) four-

year period.is needed for the construction of treatment plant.

The disbursement schedule for the five- -year perxod from 2527
(1984) to 2531 (1988) is planned based on the above lmplementation

schedule and the project cost, and presented in Table 10.9.

The descriptions of implementation schedule for each item are

as follows:

a) Consultlng Serv1ces

‘ In the year 2527(1984), englneerlng consultants wlll be
employed for detalled de51gn. The designs of sewers, 1ntermediate
pumping stations and treatment piant w111 be made based on the '
prellminary d931gns prepared in the present feasibillty study
report. ' '

TthUghout the course of constructiOn act1vit1es, construc-
tion superv151on will be made by expatriate engineers with coopera-

tion of local consultants.
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b} Land Acquisition
‘Land aéQuisitioh for the intermediate pumping stations and
the treatment plant w111 be finished by the beglnnlng year of

construction for each fac111ty.

¢) Sewer _ _
' Construction of the interceptors is distributed over the
two-year construction period, considering the financial burden

~on the agency.

d) Intermediate Pﬂmping Stations _
As the intermediaﬁe pumping stations are intended to punp up
wastewater of the interceptors, their construction is timed to the

construction of each corresponding interceptor,

'e)'Tréatment Plant

_with'due.consideratibn of the condition of'tfeatment plant
site which is mostly ponds at present, construction of the treat-
ment plant Wwill be commenced from the civil and architectural works,

and afterward the mechan1ca1 and electrical works w111 be made.

f) Cleaning Machine and Laboratory Equipment
In the'year 2531 (1988), the cleaning machine and'lébofatory
equipment will be pfovided for cleaning of scwers and testing of

wastewater quality.
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Table 10.& lmplementation Schedule for the Sewerage
Facilities in the First Stage

— - - —

— .+ Year 2526 2527 . 2528« . .2529 . 2530

Item T T {1983) (1984 (1985} . (1986)  (1987)

I} Sewers o . . :
1. Chula Intereeptor —  ~  ~  ctocv seeer L et : {—_-___c_

. Charoen Krung Interceptor [—#é“f__uﬁf
3. Klong Sathomn Interceptor ' Ceeee. TR B
4. Chong Nonsi Corbined Sewer . secet eaees SRR - <
5. Trunk Intercepior o seeie FEEEEE I‘f‘"'*é"

11) Intermediste Puping Station

1. ¢hula Intenrediate Puping Station ceeer seees e reen- C,A,MsE

2. Cnargan Krung Intermediate Punping LA RE:
Station .

3. Klong Sathom Intexmadlate Purpmg banen seres E.A.F&E:
Station .

111) Treatment Plant : . o _
1. Pmelng&Q)eratmgBu.lldlng 1cs a ! B&E

2. Grit Chawber ceees T I Y Ceeen
3. peration Tank . s A T MEE] . e
4. Final Sedimentation Tank Ciees o eeees Cen § HeE
5. Chlorinatien Charber LCta 1 MsE|
6. Outlet RPN REEE :c : cavee eein
7.. Thickening Tark ceeer Cen ] "
8. Digesticn Tank lCon. F el
9. Gas Holder 1C & A HE M|
10. Dbrying Bed R T Y i 5
11. Electric Rotm [cea T 1
12. PmarPe::owumg icean | E _
13. Labor Room . l&__“_—.’g T adaes ceean
14. Eartleork i ¢ c . T .
15. Land Scapirg T T Y ] E
1V} Clezning Machine & Laboratory cress anaaa ' r'""j
Equipment . B
V) [an'JAcqmsulm
1. Chula Interrediate Pumping Station teees [:_‘J
2. Charoan Krung Intermediate Pumping — -.... e ]
_Statlm . ;
3. gltggoﬁathom Intermediate Pumping peees ceeas [::l

4. Treatrent Plant '

VI) <Consulting Services

1) Engincering Dosign [T e e e
2) Supervision e [ _ _ » ]

Note: C€: €Civil Works A:Architectural works M: Mechanical Works E: Electriéal works
10-12
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; CHAPTBR 1t
FINANCIAL ?LAN FOR THE FIRST STAGE PROGRAM

_ Tne f1nanc1al plan for the prOpesed sewerage system development is
studled to enable the executive authorlty to take necessary steps. for the
viable 1mplementat10n of project thh due coneideratlon on ex1st1ng :
'flnancial practlces, potential fundlng sources to meet the estlmated.

capital costs for the construction and recurrent costs for the operation,

11.1 ‘Existing Financial Situation

The existing financial Sitﬁation.of.the Bahgkok-Metrdpolitaandmi~
nistration {BMA) has been reviewed under the basic assumptlon that BMA
would undertake the financ1al management of the proposed sewerage project.
As mentioned in previous paragraph BMA is presently organlzed 1nt0 11
departments and Office of Secretary as well as 24 district offices w1th
SpEleLO functlons assigned. Such departments have, however, no inde-
pendent accounting system except for.the expendlture recordlng practice,
The annual budget to meet: the expendlture is allocated by BMA's depart-

ent of Elnance.

BMA s wost recent revenue in 2524 (1981) to meet the anount
- of expenditure is apprOX1mately 3 300 million Baht and substant1a1
part of income is derived from the taxation opcupying about_?S.percent
of total income. -Thé'oﬁhereseﬁtces of income are eubsidy'fgom the central
gdvernment abeht 10'pefeent and other miseellaheoue'income:about 15 per-
cent of total income. The major portlon of budget is-distributed to (1)
C1v11 works related to public utilit1es daveloprent and 1mprovenent and
(2) edueationai servlces occupying ‘about 27 percent and 20 percent of

total BMA's expenditure respectlvely.

The expenditure related to dra1nage improvement and malntenance is

'135 million Baht approximately 4 percent of total exPend1tur0 and eéxpen-
dlture fer sanitary improvement is 230 million Baht approxlmately 7 per-
cent of total expenditure. The high-proportion'of the government expen-
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diture is increasingly necessitated to meet the demand_td'maintain'the_
growth and improve the quality of economic and social life in the Bangkok

Metropolitan area.

The present collection of revenue of BMA is authorized by Municipal
Revenue Act B.E, 2497 (1954}. This Act includes the procedure of:the
taxation which is the main source of BMA's revenue. The Lénd DeveiOp-
ment.Tax Act B.E. 2508 (1965) and House and Land Tax B.E. 2475 (1950)
specify the provisions dealing with above mentioned two kinds of taxes
on the property. The rate for house and land tax is a flat rate of
12.5 percent of the annual rental or eqﬁivaient value.of the house and
land. The land devélopment tax 1s ieviéd in 43 tax rates for 43 different
prices of land. The tax ranges from 0.5 baht per rai (1,600 mz)ito
400 baht pex rai with 100 baht per rai for each SUbséquent increase of

iand value of 100,000 baht per rai thereafter,

The present taxation system for above is, however, based on the
extensive eXemption which is resﬁlted in a linited tak revenue. As for
the land development tak, the owners of the house built on small land
in the Metropelitan are exeémpted from the land tax due to legalized
" tax exempted land area of 0.25 rai or 100 square wah (400 k). The tax
for house and land is levied on the owners of house and land which are
utilized for the commercial purposes such as rental and other profit
making business, and taxes are exempted for those houses in which the

awners themselves reside.

The new attempt has recently béen made to amend both of above two
kinds of taxation systems by the Finance Ministry and the Cabinet has
already . approved the proposal for such amendment. The amendment includes
the reduction of the maxiinum tax exempted area from 100 square wah to 50
sQuare wah and increase of tax rate for the higher land value as well as
taxation on owners of the property for non-commercial purpose who have

ever been tax exempted.
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Table 11.1 Fevenue and Expenditure of BR

2518 (1978) ~ 2572 (1979)

R _ . (Baht}
2518 {1975) 2519 {1976} 2520 11977} 2521 (1978) 2522 {1979)
—— N - pa—
Revenue
A. Regular Indome:
a. Ta.-catlm i
1. House and Land Tax 157,256,973 172,444,366 156,265,806 224,151,301 763,874,075
7. Beverage Tax - 42,280,418 24,625,968 C10,0%9,417 37,404,227 46,093,059
3. Business Tax 517,195,074 . 523,633,077 639,621,475 777,32¢,308 885,728,190
4. land Develogment Tax 33,370,643 33,631,389 37,606,508 52,017,559 49,108,666
5. vehicle Tax 378,383,732 424,565,105 505,918,571 500,741,300 481,882,765
6. Sign Board Tax ~ 25,800,339 26,731,078 28,625,111 28,993,724 31,046,869
7. Garble Tax- §3,853,264 48,205,314 53,800,162 59,150,945 67,159,812
8. Slaughtering Tax 5,472,934 7,679,255 7,781,476 8,281,845 13,317,405
9. Entextainment Tax 13,201,67€ 16,597,560 15,931,231 18,321,628 20,976,028
10. Rice Export Tax 2,659,720 3,793,320 3,526,339 7,751,77¢ 6,752,865
Sub-total 1,219,478,773  1,282,206,832  1,519,176,3C7  1,714,138,613 1,865,909,744
b. Fees for Licencing Permits ard
Public Services
1. Licencing for various
cormercial activities 28,902,333 31,158,408 38,158,296 42,397,087 58,591,948
2. Refusé Collection Fee 9,869,048 10.197,173 131,138,629 11,769,667 12,553,435
3. pesludging Fee 5,336,075 5,271,790 6,053,655 €,605,353 6,698,123
Sub-tétal 44,107,456 46,627,371 55,350,580 60,772,107 78,043,506
c. Incore from Conrercial Business )
of BMA : : 54,398,463 166,705,119 114,456,010 170,697,631 186,714,111
- d. Miscellaneous Income 44,182,922 61,000,032 112,870,262 246,756,433 299,285,354
e. Subsidy from Central Goverrrent 20,000,000 96,200,000
Total of Reqular Irccee 1,382,167,614  1,592,732,356 1,801,853,159 2,192,364,984 2,430,012,755
B. Special Subsidy for Project: 94,062,288 134,157,130 79,345,483 285,551,621 463,591,253
Total Feverwe (A+B) - 1,476,229,902 1,726,896,486 1,881,198,642  2,477,916,605 2,833,604,008
Byenditure
1. Public vorks 408,421,384 511,018,193 507,548,910 835,728,505 881,647,882
2. Education 326,507,051 376,332,610 553,669,250 605,215,750 658,330,420 -
3. Gereral Administzation 177,837,19% 184,738,614 157,855,701 251,353,682 292,769,385
4. Medicine and Sanitation 163,886,297 185,5%0,132 194,301,610 221,962,020 273,712,280
5. Cleaning 167,962,450 200,435,622 . 173,394,720 233,539,730 221,147,230
€. Drainage Systas 68,765,986 75,080,532 114,991,350 187,830,780 135,074,231
7. Soclal velfare 34,263,650 68,705,765 97,076,100 68,184,500 94,832,485
8. Gererce 27,221,055 24,312,883 31,504,250 33,583,900 44,631,250
%. Loan Pepajirents 13,606,281 9,463,282 11,303,982 11,303,982 4,303,952
10. Miscellanoous 119,211,299 - - - -
11. Project furded by Centxal 125,618,258 254,264,652 298,873,128 464,009,211 681,500,805
ent
1,632,655,910  1,890,402,515 2,140,519.007 2,912,772,060 13,299,149,5%50

1bm15@wdume
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In addition to above Laxes there are other categories of taxes
levied on liquor and refreshment sales, bﬁsihess and purchase, signboard,
animal slaughtering business, vehicle, gambling, entertainment and rice
which are to be exported. Among above taxes, BMA is collecting directly
house and land tax, land development tax, tax on signbdard and slaughtering,
and other six categories of tax are collected by other Qovernment agency
| mainly by Ministry of.Interior, providing that prOCGeds are transferred

to BMA after reducting necessary exXpenses.

The revenue and expenditure for past 5 yeéars are presented in

Table 11.1.

11.2 runding Arrangements
(1) Cost Estimates

The required costs broken down into annual disbursement”for the
first stage.construction program from the year 2527 (1984) to 2531 (1988)
and operation and maintenance costs after the completion of sewerage
construction are presented in Table 11.2 and Table 11.3 réspectively.

The capital disbursement for the construction is graphically indicated

in Figure 11.1. The total costs are escalated assuming future price in-
creases as normally practiced for the realistic financial analysis. The
price escalation rate is assumed to be 5 per cent per annum compounding
- price indices from various data sources for the past few years and future
econcmic prospects, Data for such price escalation is presented in

Appendix K.
{2} potential Sources of Funds

The funds are required largely in two categories for the constfuétion
capital and recurrent costs for yearly operating and maintenance of the

system, including debt service (loan répéyment), depreciation and other

miscellaneocus expenses.,
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1} Funds for the Construction Costs
aAmong the total capital costs the foreign currency portion is
financed by the international lending agency and local portion is

financed by the government subsidies or loan.

Such international lcoans are normally provided to flnance the foreig
currency portion of thu project costs, however, in certain cases, a part
of local currency portion is also financed by internaticonal loan when

such 1s desirable.

If the funding capability of the execut1ng agency is not sufflclent
the subsidy from the central government to the poss1ble extent may be
desirable and more soft loans with low interest and longer perlod of

repayment should be sought.

a. Loan from the international lending agencies

_The international loans are broadly grouped by two categories as
wultilateral and bilateral loans. The multilateral loans are exemp-
lified as loans from the World Bank and Asian Development Bank. The
interest of such loans are présently ranging from 10-12 percent per
annum and repayment period is normally 20 years with grace period of
5 years. The bilateral loans are exemplified by the loan from West
Germany and U.S. or Japan with very concessionary terms, for example,
low intercst rates of 3-4 percent per annum and long maturity periods

(up to 30 years) including extended grace period up to 10 years.

b. Govérnment Subsidy

The subsidy from the central government is allocated to the local
rmunicipalities in Thailand for the construction project to develop
public utilities such as irrigation and drainage'system, water supply,

feeder roads and other infrastructure development projects.

The sewerage devélopment as proposed to enhance community benefits
such as public sanitation and amenity development is necessary to be
encouraged by the government initiative with allocation of meaningful

amount of subsidy.
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c. Loan from the central government
The local curreéncy portion of the capital costs are normally
financed by the government through the hational bank,.wholly or
partly depending on availability of other sources of capitai as
_ subsidy. fThe terms and condition of such loan is not fixed and
.flexible presently in Thailand. The recent government loan con-
dition is not so favorable with approximate interest rate of

10 percent and pay back périod of 20 years.

2} Funds for the recurrent costs

The funds are normélly required:after the construction of thé
system to mect the annual Costs'including.operation and maintenance
costs; and*débt sefvice payment if any lecan is providéd. There
are established practices in the developed countries that such re-
current costs are met by the users of the system who receive the
benefits through the collection of sewerage use charges either by

imposing surcharge on water rate or taxation.

a. Surcharge on Water Rate
The‘water rate surcharge is service charge related to water
consumption which is calculated by adding a fixed rate to metered
water consumption. This method is widéiy cmployed in the world
including Japan as the volume of waste discharge is closely
related to water cbnsumption which is accurately metered. Another
benefit of this method would be that the collection of charges
- can be made without difficulty in combination of billing procedure
for water supply already in exkistence. The collection of the charge
is enforceable by cutting off the water supply in event of non-pay-

ment,

b. Sewerage Tax _ _

Another methed to collect the charge can be employed by impos-
ing the tax on property owned by sewerage users. Such method
is employed as a second alternative to the above mentioned sur-
charge on water rate when surcharge method is found not effective
du¢ to some local constraints and especially when the existing taxa-

“tion systems can be conveniently utilized.
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11.3 Alternative Financing Plan

The financial plans are developed based on the capitél'disbursehént
schédule and fundihg'arrahgémehts. The funding arrangements afe’cohéidered
amonyg 6fhérs one of the most decisive factor fqr the financial viabiiity
of the project. The funding arrahgeheht'which will not impose unbearable
burden upon the executiVe"agenéy of the project is most desirable éubject,
however, to the availability of sufficient fund or the loan of lenient

condition.

The following four alternative funding arrangements have been con-
sidered to assess the financial impact on the executive agency of BMA as
well as individual sewerage users and thereby select adequate funding

arrangement.

Alternative - I ¢ The fofeign currency'portion equivéleﬁt to.336,30
million Baht is financed by the intérnational
lending agency {IBRD or ADB) and local currency
porﬁién of 816.33 million Baht is financed by
equal contribution of national government subsidy

and BMA's own fﬁnd‘allocation.

Alternative - II : The foreign currency portion equivglenf'to_336.30
million Baht is‘finéhCed by bilatéfal‘IOan'and
local'cdrréncy portion of 816.33 million Baht is
financed by equal contribution of national Govern-

ment subsidy and BMA's own Fund allocation.

Alternative - III - : The £0tal of fofeigﬁ currency portion and a part
of local currency portlon equivalent to 461.05
milllon Baht {approx:mately 40% of total project
costs) is financed by bllate;al loan 621,58 m11110n

‘Baht is financed by equal contribution of national

.government and BMA's own revenue,
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Alternétive - 1V t The total of foreign currency portion and a part
of local currency portion equ1va1ent to 461 05
milliOn Baht (apprbxxmately 40% of total project
costs) is financed by bilateral loan and remaining
portion of 691,58 million Baht is financed by

national 90vernment loan,

In above alternative plans, portion of the qovernment:funding'ié assumed
based on the past example of the subéidy alloCated to the drainage and water
supply pro;ect and BMA'S budgeting practice to the infrastructure development
as shown in Table 11 1 of Page ll- 3. Such government funding contrlbution
can also be Justifled by prospective increase of property tax, one of the
socioeconomi¢ benefits to be derived from the proposed project as manifested

in subsequent Chapter 14, Project Evaluation.

The conditions of the'loan are assumed as follows,

IBRD or ADB: 20 years repayment 1nclud1ng 5 years grace period with
11% 1ntereet per annum

Bilateral Loan: 30 years repayment period 1nclud1ng 10 years grace pericd
: with 3% 1nterest per annum .

Government Loan: 20 years repayment 1ncluding S:years grace period with
- 10% interest per annum.

" The sources of capital cdsts and‘éubSEquEnt'recurrent costé inciuding
debt services and operation “and maintenance costs are indicated in alter-
native funding plans in Table 11.4 and the funding burden to be imposed
on BMA in each alternative is highlighted in Figure 11 2.

As it is clear from this figure the Alternative 11 and IIT appear
nore agreeable since required funds from BMA in successive years are
less than other alternatives. Although ‘there 1s no significant difference
in graphic'indiCation between Alternative I1 and III, Alternative III

imposes less initial funding burden on BMA during construction stage.

Aiternétivé Irx ié therefore assumed as a recommendable funding
arrangement and further financing analysis are made based on this alternative
to identify the various‘faCtors'needed to make the project financially
viable.
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11.4 Revenue Plan
11,4.1 Sewerage Charge

The revenue is required to be raised by the executing agency to
meet the annuwal cash requirement after the construction of the systems
and such annual cash reguirements norﬁally include the operation and
maintenance coéts as well as debt service if a certain loan is made to

finance the capital costs,

The most of the required révenue is raised by collecting the sewerage
charges from the indiﬁidual beneficiaries since BMA is not able to afford
‘such revenue from their own fund énd it is desirable to attain self-suffi-
cienbf of the prbject to the possibie extent. The grOSS revenue to cover
the annual cash reqﬁjrements are eétim&ted and broken down to unit cashes
per capita and family in the Table 11.5 to plan the reasonable sewerage
charges with due consideration on the residents' ability to pay and the

equity to existing utility services fee such as water supplyzcharges.

As indicated in the table the opération expenses for the first 5
years construction period is minimum mainly for the administrative expenses
- and interests of the loan and after the completion of sewefage system in
2532 (1989) approximately 40 million Bahtlis required with annual increase
of about 3.4%.

The required cash is to be increased substantially from 2537 (1994)
when repayment for principal of the loan is initiated up to approximately
67 million Baht with annual increase of about 3% hereafter. The unit
cashes per household as indicated in the table is considered equivalent
to the minimum sewerage charge to be collected froi the residents in
the study area. As it is not desirable to modify the charges annually
in accordance wlth the annual fluctuation of unit cashes as estimated,
such charge should be flxed astimated as follows based on above unit cashes
pex household taking into account the allowance to cover approximately

10% extra on cash requirement.
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Table 11.5 Anmual Cash Requirements (Million Baht), and Unit Cash/cap/houschold

| i -
0/ costs  febt Service (Méiié?n Served Population % Celta Per(gggi§h°ld

2571 {1984) 0.53 0.53
7528 (198%) 0.79 0.85 1.64
2529(1986) 1.37 1.59 2.76
2530{1982) 2.09 1.15 3.84
2531(1988) 2.28 8.21  10.49
2532{1989) 28.30 13.83 42,13 252,300 167 835
2533{1990) 29.72 13.83 a3ss 252,300 173 865
2534 {1991) S na 13.83 45.04 252,300 17 895
2535(1992) 32.76 13.83 46.59 252,300 - . 185 925
25361993) 34.41 13.83 48.24 252,400 191 955
2537{1994) . 136.13 30.97 67.10 252,400 266 1,330
2538(1995) 37.94 30.97 - 68.91 252,400 213 1,365
2539(1496) - 39.83 30.97 - 70.80 252,400 281 1,405
2540{1997) 41.83 30.97 72.80 252,400 288 1,440
2541{1598) 43.91 30.97 74.88 252,500 297 1,485
2542(1999) 46.12 30.97 77.09 252,500 305 1,525

Note: Awerage naber of persons per household is assuamd to be five.
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Sewerage Charge/Household (Baht):

2532 2533 2534 2535 2536 2537 2538 2539 2540 2541 2542
(1989)(1999)(1991)(1992}(1993)(1994)(1995)(1996}(1997)(1998)(1999}

Yearly 1,050 1,050 1,050 1,050 1,050 1,634 1,634 1,634 1,634 1,634 1,892
Monthly 88 88 88 88 88 13 136 136 136 136 1sg

11.4.2 Ability and Willingness to Pay

The field survey was conductead by viSifing selected 500 househblds in
the study area durlng the present study perlod 1n order to ‘gage the paylnq
ability of individuail householids and their awareness of the beneflts to be
derlved from the ptoposed sewerage system. The obhject’ of the survey 1ncludm

not only households incomes but also other relevant matters as eX1st1ng
disposal systems and existing water supply charges. The summary results

are indicated in Table 11.6.

The ability to pay is commenly measured hy the tatio of the proposed
charge to total income of potential houscholders. The maximum limit of
the ratic commonly employed for sewerage charge in developing comtries
is approximately two percent, '

Table 11.6 Findings of House Visit Survey, as of 2524 (1981)

1. Monthly income.(Baht/month):

3,000 or below 36%
3,000 - 5,000 _ 30%
5,000 - 7,000 14% |
. 7,000 - 9,000 123 Welghted Average Income:
9,000 - 11,000 4% 4,920 Baht/month

11,000 or more - 4%
2. Average nurber of family: 5

3, Awareness of . offenéive odour of ditches, canals and klongs:

95% 1ndlcated willlngness to pay.
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4. willingness to pay for sanitary improvement {Sewerage Services):

. 63% indicated willingness to pay.

5. Amount of willingness to pay (Baht/month):

10 -.20 = 13%
.30 - = 50% o ; o e

45 ' = 17% Weighted Average Amoun; of Hi;lingness
.9_0 - 11 to pay: 48 Baht/month

100 - 200 = 9%

6. Average water supply charge: 100 Baht/mohth/hOuse. {domestic)

300 Baht/month/house. {commercial)

7. Existing Waste Disposal System:.

7.1 No. of toilet/urinal one toilet and one urinal 39%
two “  two " 42%
three " three " 16%
_ other 12%
7.2 =‘Pr.{(:u-‘.r'ision of septic tank . 55% -

7.3  Séptic-tank'connécted to seepage pit 35%

Provision of seepage pit only 23%
7.5 Availability of flush toilet 24%
pour-flush toilet 76%

If the proposed charge is under two per cent of household income,
the owners of such householders are considered capable of paying such
charges. .The ratios of the prdpoSéd Charges'to average income estimated

at 5% annual increase are calculated as'follows.

5312 253 2534 2535  2%36 2537 2538 2533 2540  254) 2542
{1962} {1930} (1991) (1992) ¢1593) (1994) (1995} {(1336) (1597) (1998) (1%93)
A. Bropbsed - :

Sewarage o : o _
Charge © 88 88 88 &8 eg 115 136 136 1316 136 158

B

Aversje )
Konthly ) ) . . -
Income 7,268 1,631 8,013 8,414 8,834 9,276 9,740 10,227 10,738 11,275 11,839

C. Patio A/B 1,2 1.1 1.1 L0 1.0 1.5 1.4 1.3 1.3 1.2 1.3

LY Pro;sosed Seweraga charges/household/ronth {Baht}
81 Average monthly income

Ct%x 100 ()
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As apparent from above table the ratio as measured Are'rangihg from
1% to 1.5% which indicate the sufficient capability of potential house~-

holders in the study area.

As for the willingness to pay, it is not necessarily consistent
with abilify to pay as it depends mainly on the individuals' awareness
and evaluation of tﬁe'benefits'deriving from seWerage services, and
further individuals haﬁe.common desire to underestimate their amount to

pay the charges.

Especially those residents provided with séptic tank systems are
likely to indicate less willingness to pay as they'are not disturbed
by evident inconveniences in addition to their unawareness of the

benefit of sewerage system.

The figures of 63% representing those residents who have willing-
ness to pay and average amouni of willingness to pay of 48 Baht/month
(68 Baht/month at 1981 price) as indicated in the survey results, are,
however, considered significant indication of their interests in the
sewerage systems if their common attitude as mentioned above is taken

into account.

11.4.3 Collection of Sewerage Charge

As mentioned in previous section, funds for the recurrent costs,
on page 11-9, there are two methods commonly applied to collect the
sewerage charges. BSuch two alternative sewerage charge collection

methods have been examined as below to select the most adequate methed.

1. The method to raise necessary revenue by imposing additional tax

to existing House & Land Tax
The present House & Land Tax is imposed on the owners of the pro-

perty at the rate of 12,5% of total value of their houses and lands.

11-18



The present total value in the'stddy area is approximately 643
million Baht which has been assumed based on the data obtained
from the district office in the study area. The new tax rate for
sewerage charge to be added to the existing House & Land Tax hag
been calculated by the following assumptions. The property vaiue
as of the year 1981 will be ieassesSed after years in accordance
with general bricé eSCalafioﬁ.:'if such revaluation is executed
in every 5 yeérs in conformity Qitﬁ price escalation atVS% per
annum, the property value will be_increased.to 950 million Baht,
1,212 million Baht and 1,547 million Baht in 2532 (1989) , 2537 (1994)
and 2542 (1999) respectively. The tax rate to raise fequired

revenue as estimated in the report is therefore cOmPuted as follows.

2532 2533 2534 2535 2536 2537 2538 2539 2540 2541 2542
(19897 (1990) (1991} {1992) (1393) (1534} (1935) {1926) (1997} (19986} (1933}

Froperty Value 950 | 950 950 950 950 1,212 1,217 1,212 l,2l2_ 1,212 1,547

Required ) '
Revenue 52.99 52.9% 52.98 52.98 52.98 g2.52 82,52 82,52 82.52 B82.52 .95.55
Tax Rate (V) 5.6 5.6 5.6 5.6 5.6 6.8 6.8 6.8 6.8 6.8 6.2

Units Million Paht

This Alternative has an advantage to ensure sound collection of
required revenue which can be conveniently combined with present
reliable taxation system. The major disadvantage is} however, an
uncertain acceptability for charging tax to proporty owners who
are not necessarily be responsible fox discharging such a quantity
of wastewater as corresponding to the required tax payment while
others who own no property and exempted from the tax are discharg-

ing substantial quantity of wastewater,

The method to collect the charge based on unit cost for wastewater

quantity (to be combined with water supply charge)

The average unit cost per cubic meter has been calculated based

on average daily wastewater quantity and required annual revenue
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through 10 years from 2532 (1989) to 2541 (19§B)¢. The average

daily wastewater flow is 135,800 cubic météré and fequiréd revenue

is 52.98 million Baht from 2532 (1989) to 2536 (1993) and 82.52 million
Baht from 2537 (1994) to 2541 {1998) . The unit price pexr one cubic

meter of wastewater is calculated as follows.

From 2532 (1989} to 2536 (1993):

52.98 million Baht ., _
= 1,10 Baht/m3
135,800 (m3) x 365 (days) - ht/m

From 2537 {1994) to 2541 (1998):

'$2.52 million Baht
135,800 (m3} x 365 (days)

= 1.66 Baht/m3

The charges based on above unit prices are'required to be combined
with water billing. The advantage of this alternative is a dominant
rationality in that the sewerage users are responsible to pay the
charges in fair proportion to their wastewater discharges. There

is a crucial disadvantage in this alternative, however, for the
realistic implementation of this method combined with water billing
since present water billing is not practiced under accurate gaging
of the water consumption and resultant deficient collection of the

charges.

It is widely recognized that imposing the sewerage charges corbined
with the existing water supply charges is one of the best method

as it satisfies the easiness, reason and ehforCeability.' It was
found, however, in the course of the present- study that immediate
implementation of this method is not advisable since existing bill-
ing of water supply charge is not dependent on accurate metering

of water consumption due mainly to malfunctioning of water meters
and ‘unsatisfactory billing efficiency as mentioned in above alter-

native_méthods;

The cOlléctidﬁ of the sewerage charges by taxation is therefore
recommended as a more practical alternative to ensure sound collec-
tion of the charges since taxation has presently more enfofccability

than‘billing of water charges,
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11.5 Financial Projection

The financial sheet are prepared in the following pages taking
account of ail analyses made‘in the previous sections to manifest the
financial viability of the project. Such financial sheet are Income
Statement, Cash Flow Statement and Balance Sheet as 1ndlcated by Pable
11.7 - 11.9 and summarized by Table 11. 10.
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CHAPTER 12
ADMINISTRATIVE ASPECTS

12.1 Review of Existing Organization

There is no nucleus authority to assume the entire respOnsibility on

wastewater contrel,; however, séveral agencies have beén separatéiy conducting

the ‘activities related to pollution control of their own interests. The
Natioh31 Eﬁvironmehta1 Board chaired by Deputy Prime Minister who is_desiq—
‘nated by Prime Ministcr_ﬁas established in 2518l(19?5){ consisting of re-
preséntatiyés from agenciés concerned to encourage the environmental con-
trol activities and coordinate the planning of each agency as a result of

recent inc¢reasing public concern for the environmental pollution problem,

- Most recently in 2524 L1981), the ancutlve Committee chaired by Governor

of Bangkok for Drainage and Sewerage Project for Bangkok was established, con- -

hlstlng of nmﬂbers-repxesentlng the various agencxes at natlonal and mun101pa1

level concexned for drainage and sewerage development project.

a. Agencies concerned at national level

. The following national agehcieS-are more or less related to the
pollutionicohtibl and prospectiﬁe sewerage development activities to

be involved either in éngineerihg aspects or administrative aspects.

- Englneerlng Advisory Agen01es -
.1) NatIOnal EnVLronmental Board (NEB)
2) Ministry of Public Health
3) Miﬁiéﬁry of Industry
4) Ministry of Agriculture:

- Administrative and Managérial Advisory Agencies -~

1) Ministry of Interior _

2) National Economic and Social Development Board (NESDB)
3) Ministry of Finance .

4) Budget Bureau
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National Environment Board (NEB) was established under Inprovement
and Conservation of National Envivonment Quality Act B.E. 2518 (1975)
as mentioned previously as an advisory agency fdr pelicy and planning

to protect environmental resources and quality.
NEB's major responsibilities are:

- to recommend and develop environmental quality standards as well
as enforcement measures for protection of environmental resources

including water, land, air and aesthetic values.

- to submit proposals for development, improvement and conservation of

environmental qnalit§ to the Council of Ministers.

- to coordinate plans and project development activities of government

agencies, state enterprises and private sectors.

- to assess environmental impact of any project to prevent any adverse

cffect on environmental quality.

- to conduct study and research of the envixonmental condition and
perform amendment of laws and provisions of quidelines for the en-

hancement of the national environmental quality.

Ministry of Public Health is concerned with public health, sanitatie
and medical services in whole Thailand and is résponsible for technical

and legislative supports for sanitary conservation program.

As for the aspect of pollution control, the agency conducts inspection
and survey of water pollution problems and waste treatment especially of
hospitals. The ministry is presently, however, not involved directly in

any implementation of sewerage sysfem development.
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Ministry Qf.Industry is responsible for the devélopment of mational
major industries including mining, petroleum and sugar industries;_'The
legal control is also edkecuted for all kinds of factory's aétivities.
With respects to the pollution problems their control is extended to
prevent any deleterious wastewater discharged from the industries and

factories setting up the effluent standard and precautionary regulations.

Miniétry_of Agriculture is mainly respohsible for land reform and
development of agribusiness which includes rice and other food pro-.
duction, livestock, forestry and fisheries. The other important acti-
vities related to above works is executed by its Royal Irrigation Depart-
ment which is respohsible for the.provisiOn; managément and cohtrol'of
water resources for- 1rrlgat1on purposes 1ncludlng malntenance and impro-
vement of rivers 1ncludlng the Chao Phya River and major trunk drains.

As for the pollution contrql, above department is concerned for the
protection of water sources and distributed watex for irrigation purpose

and therefore involved in pollution control pregrams related when necessaxy.

Hiniétry:of Interior is a central agency to administer and control
the overall activities of local and regional authorities including BMA
for the dévelopment of public welfare and security service including
inffastiuctural development project. As one of the infrastructural develop-
ment project; the proposed wastewater control program is to be under
administrative control of this agency in the aspects of project formation

and approval.

The NESDB is staffed with the qualified personnel in the various
fields especially in the field of sociceconomic deveiopment_planning and
project evaluation. The NESDB réviews the national and regional sector
plan and assess the priority of the projects from the viewpoiﬁt of nation's
overall economic and social development plan as formulated in the series
of 5 years national economic plan. NESDB plays a vital role in screen-
ing the project of priority especially those hajor projéct which require

the foreign currency loan,
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Ministry of Finance is largely réSPOnsiblé for financial administra-
tion including national treasury and foreign loan administration as well
as revenue projéction‘Such as national taxation of income tax and customs

duty.

As Eor the proposed sewerage pro;ect this agency will involve in
" the project in “the aspect of loan apprOVal and its admlnlstratlon if
such project requires foreign and local loan through Project Loan Opera-

tion Division of the Fiscal Policy Office.

Budget Bureau is responsible for the national government's annual
budqget administration which is impoftant-fér the national fiscal policy
and planning as well as national econcmic plan., If the national project
as proposed sewerage prOJecL requires substantlal local currency fund
and government eéxpenditure, this agency would play a vital role sub-

mitting its recommendation to the Cabinet for the budgetary approval.

‘The organization chart for the above ageéncies at national level is

indicated by Figure 12,1
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b. Local Agency to administer Project Area

Banqkok Metropolitan Administration (BMA):

The Study Area is adninistered by the Bangkok Metropolitan Admini-
stration (BMA} which was found in 2515 (19?2) merging the former Muni-
cipality of Bangkck and Thonburi. In 2518 (1975) the Bangkok Metropo-
litan Administration Act was prOmuigated and the first eléctioﬁ of
the Governor and Deputies as well as Rssembly was held in same year.
BMA has principally beeén established as a local municipal government
to exert an autonomy with minimal control from the central goyerhmént.
The Governor as the chief executive of the BMA is under the ultimate
control of Bangkok Metropolitén Assembly, a legislative body consisting
of 45 assemblymen elected each xepreSenting approiimately 100,000
persons from the 24 administrative districts covering an area of 1,589

km? with approximate population of 5 million.

The Assembly approvesfor rejects ordinances and annuval budget of
BMA. The personnel administration is under the Bangkok Metropolis Civil

Sexvice Commission chaired by the Minister of Interior.

BMA is organized into 11 departments and one office of secretary
comprising approximately 8,300 permanent staff and 24 district offices
comprising 3,500 officials directly responsible for activities of local
interests under Secretary of State for Bangkok Metropolis as indicated
by the Organization Chart, Figure 12.2. BMA's main policy is land use
planning, environmental development, economic and social development
and internal development of BMA. The unit of Under Secfetary of State
is playing a vital role as a nucleus coordinating unit in BMA and most

activities are under the administrative control of this unit.

BMA's major functions are: maintenance and construction of roads,
water ways and drainage system, cleanliness, sanitation and orderliness
of the city and public welifare in addition to public health, medical
sexvices, conservation of the environment, public housing, education,
controlling markets, ports and ferries, slums, policing and commercial

business in Bangkok Metropolis.
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The functional involvement of central government agency is, however,
significant and major publi¢ utilities such as transportation, electricity,
water supplies, teleCommunication are under the jurisdiction of other
central gOVErnment agency and some functions normally expected to he under
BMA are under the ]urlsdlctlon of central government, and quasi- govern-
ment enterprlses and other Ministries of central government . Among such
organzzatlons of central government, the M1n1ster of the Interior exerts
direct control over BMA as mentioned above. The followings are funct1onal
units of BMA more or less related to the proposed Sewerage System Pro-

'jeét.

{1) Department of Policy and Planning

- This Department recently created in BMA is responsible for coordi-
nation of various activities in BMA especially for the development of
project planning. The department is also responsible for the admini-
strative and organizational development of BMA in line with the govern-
ment policy. As for the aspect of the project, this department is
instrumental to formulate the project which is evaluated and submitted
to BMA's Governor and to the project committee for the selection and

approval.

{2) Department of Public Health

This Department is responsible largely for public health and
environmental sanitary conservation and health hazard prevention pro-
gram especialiy eradication of communicable diseases. The activities
more or less related to the wastewater control program is examination

of public utility system planning to conform to their public health

criteria. 1In this respect the Environmental Health Division of
this Department is responsible for the approval of human excreta dis-

posal or toilet system.

(3) Department of Public Works (DPW)

DPW is one of the departments which have more influence over the
constructions ard control of city's infrastructure, such as public
buildings, roads in Bangkok Metropolitan Area. DPW has 884 officials

and more than 1,200 laborers. DPW is organized into Division of (1}
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Construction Supervision and Inspection, {2) Building Contrel, (3)
Desigh, (4) Right of Way and Lan& Acquisition, (5) Construction and
Mafnténance of Road, (6) Office of_Public WOrks'Plaﬁnihg an@ {'n éffice
of Secretary. The Office of Secreﬁary (Administrative) , DPW has the
responsibility to coordinate utilities installations with other agencies
such as Metropolitan Waterworks Authority (MWWA), Highway Department

and Metropoiiéan Electricity Authority (MEA). '

(4) Department of Dfainage and Sewerage (DDS)

The_BuréauIOf Drainage and Sewerage was e#tablished in BMA in 2520
(1977) as one df twoe bureaus spiit from the former Bureau of Cleansing
with primary objective to alleviate or possibly eliminate the.fecurrent
flooding and to dispose ever-increasing wastewater which.is one of the
najor concerns.df BEMA. The official name of this bureau has been_chapged
in 2524 {1981) to Department of Drainage.and Sewerage (DDS)in line wifh BMA';
policy toward reinforcement of administrative authority. DDS is currently
exerting efforts in cleaning, dredging and improving numerous klongs
throughout the city as one of the measure for the flood protection, espe-
cially during the rainy season. In this.connection DDS is. partly implement-
ing the drainage improvement plan worked out several years ago. The waste-

water control related to sludge and solid waste disposal site is also exerte

DPS is headed by a Director General who reports tc one of the four
Deputy Governors of BMA. DDS is organized into five reqular divisions
such as (1) Office of Seccretary, (2) Technical, (3) Drainage Contrpl,
{4) Canal Maintenance,'(S) Waste Water Treatment and temporarily provided
Special Project Divisions as.shown in Figure 12,3, The special Project
Division has recently beéen provided envisaging the increasing importance
of drainage project implementation. The total officials of DDS in 2524
(1281) is 450 consisting of 151 engineers, 39 technicians, 103 experts,
157 administrative personnel and 1,373 laborers. in addition to ahove
the significant numbers of temporary laborers are also employed to
undertake the cleaning of canals and drain pipes and the contracting
firms_are-éngaged to perform the most construction work of canals and

parts of its maintenance work.
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DDS has been deéling with the_solution of important problems such
as flood proteCtion and pollution control since its establishment in 2520
{1977)}. The project adv1sory commlttee and special project offlce have
been provided on ad hoc base for the implementation of flood protectlon
and drainage control program and most recently Executlve Commlttee was
provided to fa0111tate the progress of both of the drainage and sewerage

developrment program.

(5) Department of Sanitation (DOS)

This dépaftment is another bart defiﬁed from the former Bureau of
Cleansing. DOS has 386 offiéials and approximatély 900 laborers mainly
resﬁonsible for the disposal of night ébil including solid waste of the
BMA's 24 dlstrlcts and controi of dLSposal sites, refuse dump and compost
plants. - The septic ‘tank systems widely prevalent in the Bangkok Metro-
politan Area are under the control of this department and their task
of desludglng of such spetic tank and disposal to the publlc sludge
dlsposal sites, On~Nooch and Nong Khen are presently consideéered one

of the important activities to sustain the sanitation in Bangkok.

16) Department of Finance

This Department composed of 580 officials including financial experts
and accountants is responsible for overall control of BMA's financing
activities such as revenue and expenditure control, BMA's fiscal planning,
treasury, accounting, auditing and assets administration. fThis department
also deals with foreign loan under the control of Ministry of Finance
when BMA undertakes the project financed under such foreign loan with
pertinent arrangement of accounting documents to be acceptable te the

lending agency for the project.

(7) Twenty Four (24) District Offices

Each district office located in 24 districts in the Metropolitan
arca represents BMA;S authority in dealing with local day to day activi—
ties as registration, tax collection and other routine public services
such as cleaning of small drains and public places and garbage collec-

ticon.
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c., Existing prOccdures to formulate the projéct

.There are some different procedures in pra¢ti¢e to implement pro-
jects dependlng on the magnltude._ A minor ﬁrojéct of smaller magnitude
of capital costs is normally- 1mp1emented by its own authority of local
agency. PrOJects of larger magnitude espec1ally those requiring the
'loan from fore1gn lendlng agencies are required to be passed through
=the screenlng agencies and approved flnally by the Cabinet, The pro-
cedures or steps to be taken to obtain the Cablnet approval are, how-
ever, not so rigidly fixed and some’ contlngent procedure is taken to
meet the nature of the project such as urgency and political needs.

Two alternative steps in normal and'special_case are generally prac-

ticed.

In the normal case, the Governor of loééi agéncy'(Sudh as BMA)
submits the progect proposal after 1nterna1 screenlng to NESDB through
Ministry of Interiox and NESDB evaluates the proposed pro;ect in coor-
dination w1th Ministry of Finance and Budget Bureau and submxts 1t to
the Cablnet with recommendation and advice. The Cablnet makes f1na1
decision mainly based 6n the opinions of NESDB. In the special case,
the Governor submits project prdposal after intefﬁal screening direct-
ly to ad hoc Naticnal Steering Committee consisting of various national
agencies concerned for the project. If thé project is concluded to
be agreeable in the Committee, it is forwarded to Cabinet to obtain

the approval.
The above two cases are indicated by following chart, Figure 12.4,

assuming that the proposed sewerage project is required'to obtain the

Cabinet approval.
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Figure 12.4 Flow Chart for the Project Formation
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12.2 Proposed Organization

After reviewing the éxisting administrative organization more. ox
less related to the proposed sewerage project as stated in previous section,
it is considered necessary to reinforce or expand the present Department
of Drainage and Sewerage of BMA as a sewerage works executive agency to
undertakelthe sewerage project and achieve a satisfaéﬁbry control and
management of total wastewater control program. The coordination of other
related agencies and supports from the central government will also be re-
quiréd. The present stu&f Eherefore aims;'plaéing émphasis_on functional
arrangement required in the'project'implementafion, at working out a most
suitable organization which will provide dependable services in an effici&u
manner and work in good coordination with other related agencies for waste-

water collection, treatment and disposal.

(1) Suggested Organization Arrangement

Most functions required for the proposed project appear to have bee
established already in present Department of Drainage and Sewerage
(DD5}, BMA as can be seen in the Figure 12. 3. These existing units,
however, are mainly dealing with maintenance and improvement of drainage
and canal systems. It is therefore desirable to integrate the nacessary
functions for sewerage works into the present organization. The more
simplified and economized organizational arrangements are desirable with
maximum utilization of existing units for the initial step to lessen
difficulties in personnel recruitment and time-consuming juridical
procedure for organizational reformation providing that step by step
upgrading should be attempted over a number of years with ultimate
cbjective to set up the desired organization. Such organizational
developmeﬁt has already been proposed in the previous Master Plan and
organizafion arrangement presently préposed is based on the concept as

acéepted in the Master Plan.

The initial step organization assumed to function for approximately
10 years (2527 - 2537} especially for the first stage project implemen-
tation is suggested as charted in Figure 12.5. In this organizational
arrangcrment the existingrsections of Technical Division are assumed to

perfomn the required sewerage functions with necessary expansion of
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man-powex. ‘the existing Waste Wéter Reseatch Section is_incorporated'
in newly proposed Sewerage Contfol'Division‘to perform monitoring and
surveillance of wéstewafer-for treatment plant. And those functions
of planninq and design as well as construction should be pefformed by
existing sectioﬁs df ?lénning & Pfoject Section, Desiqh Section and
Construction Supervision Section. The detail of new Séweragé Control

Division is presented in Figure 12.6.

{2} staffing Schedule

The staffing schedule is prepared for the first stage implemehta—=
tion of the proposed sewerage program as indicated in Table 12.1 on the
assumption that the system conétruction initiates from 2528.(1985) after
the detailed designing in 2527 (1984) and fully operate the schewed
~ treatment plant from 2532 (1989) after completion in 2531 (1988).

The full supports of existing staff for the newly required functions
are also schemed to lessen the anticipated difficulty to recruit the

qualified and experienced cngineérs,

The strengthéning of the staff by recruitinq the qualified engi-
neers and experts is a vital aspect of the organizational program espe-
cially at the initial stage of the project. It is anticipated that
difficulties may arise in such recruiting since the qualified profes-
sionals in the field of sewerage are not sufficiently available internally
in the existing departmcnt except for the laborers who are compafatively
sufficient in number to be involved in sewerage works. The present
staff of Technical Division would be therefore required to exert the
efforts to be involved in the sewerage functions until newly required
functions become viable and adeqﬁately'staffed. The assistance of
the foreign consultants experienced in the field of sewerage.project
might alsoc be recommended especially in a design stage with vigorous
training program to tranéfer the skills and expertise.to the staff of

proposed sewérage organization.
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Table 12.) - Schedule of Estimated Staff Rogqui rement
for the First Stage

Mwber of Staff Re:quned at the Fnd of Year

dcb Title 2521 2528 2529 2530 253 2532
{1984) - (1985) (1986) 11987 {1983} 11989}
Sewerage Ccin_trol Division
" Division Bead 1 1 1 1 1 1
Secretary-Typist - ) - - 1 1 1
Adninistration Section \
Hiead : - - 1 1 1 1
Purchasing Of ficer .- 1 1 1 1 b3
Acooanting Officer - - - 1 1 1
Clerk - - - 2 2 2
Sower Ma_mtpname Section
Head 1 1 1 1 1 1
Assistant Enaincer - - 1 1 b 1
fechnician {Inspector) - - 1 2 2 3
Foreran - - 1 1 1 2
Laborer - - 2 5 5 9
Treatrent Plant Secticn .
Head ' 1 1 1 1 1 1
Senitary Frgineer - - - 1 1 2
Mechanical Enginéer - - - - 1 1
Electrical Engincer - - - 1 1 1
Technician (Operator) - ~ - 2 2 8
Laborer - - - 2 2 12
Wastewater Ressarch Section (a)
Head {1 (1} (v (1} {1 (n
Biologist - - - (1} {1} {1}
Chemist - - - (1) (1) {1)
Technician ‘ - - - 2(3) 21(3} 2 {3)
Technical Division (b}
Planning and Project Section
Head (tn {1 (m () ( )
Sanitary Engireor 1 1 X 1 1 1
Design Section
Head {1 {1 1) {1} {1} {2}
Assistant Ergineer 1 1 1 1 1 1
Technicain {1) (1 (1) (1) (1) (1)
Drafuran (2) {2) (2} {2 2y A2
Construction Supervision Section
Bead (o} () {n (1) ) m
Civil Bmgincer - 1 1 1 )} 1
Technician (lrn;;;octor) - 3 1 1 1 1
Lahorer - 3 1 1 1 1
Office of the Secretary (b)
Bead Lo 8} (1) (1} A1) m {1)
Perscrnel Officer _ - AL (1} {1} (1) (1)
Pudget Officer m - (D (13 (1} (y {1)
Legal Officer m (1) (18] (1} (1} )
Total {c) ‘. 5{10) 911) 15!11) Co31(6) 32{16) 55{16}

‘Note: (a)z Wastewater ReSearch Sectién is an existing section to be included
in new Sewerage Control Divis1on.

fb}: Ex:lstlng organization te provmde required functions.

{c): Figutes in parentheses indicate the numbers of existing staff who
are required to be involved in Sewerage Works and figures without
paréntheses 1ndicate the numbers of staff to be newly recruited.
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(3) Job Description of Staff to be Assigned
The followings are the required tasks for the staff to he assigned

in the proposed organization as scheduled in Table 12.1.

Sewerage Control Division

Division Head: Responsible as the head of the new division for the opera-
- . tion and management of total sewerage system in the pro-

posed sewerage zone. He coordinates each section of the
division including personnel administration as disciplinary
development of the staff and gives adequate orders to the
section heads under full cOmprehension of the sécfions. He
has a duty to report the development and progress of the
activities of the d1v1510n to the Deputy Dlrector Géneral
of DDS as requlred.

Secretary— _ .

Typist: Assists Division Head in handling documentation angd filing

and other miscellaneous works.,

Administration Section

Section Head: Responsible for overall control of administration works

related to sewerage system operation.

Purchasing _ .

Officer: Responsible for the procurement and supply of local and
offshore materials to be required for construction and
maintenance of the facilities including inventory control
of materials,

Accounting

Officer: Resp0n51ble to record all dlsburserents for the operation

of the sewerage systems and prepare regular accounting
reports €6 Pinance Section of Ofﬁice of the Secrctary,
DDS including programming the releases of local money to
required expenditure for the procurement of materials,
equipments and chemicals to be reguired for the system

maintenance and opet ition,
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.

Clexk: - Supports above officers in day to day wbrks handling docu-

mentation and other general administrative works.

Sewel Mainterance Section

Section Head: Supervises activities necessary in Xeeping sewers and
pumping stations as well as gates in efficient working
order administering the inspectors, foremen and other

laborers to be involved in all maintenance and repair works.

Assistant _ _ L L
Engineer: As an assistant to Section Head, responsible for the
. direct control and supervision of routine maintenance and

emergent repalir crews to ensuré that cleaning activities
are performed to keep the sewers in satisfactoxy condi-
tion and to ensure inferruptéd sewer service to users
in accordance with maintenance schedule,

Technician: To be in charge of inspection of pumping station, sewer

(Inspector) and gatés for the maintenance and repair of pumps, motors,
electric controls and other pumping accessories in accor-
dance with the preventivé maintenance program.

Foremen : Supervise the activities of laborers who undertake routine
maintenance and repair of the sewers.

Laborers tndertake the cleaning activities of sewers and screen of

the pumps wnder the control of foremen.

Treatment Plant Section

Séction Head: Responsible for the management and administration of the
overall operation and maintenance of thé wastewater
treatment plant to ensure adequate'treatment'of wastewater

and sludge and proper disposal of effluent.
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Sanitary
Engineer:

Mechanical
Engineer:

Blectrical
Engineer:

Technician:
(Operator) -

I.aborers:

Responsible for OVerali control of treatment functicns to
ensure adequate quallty of wastewater supervising the
activities of mechanlcal and electrlcal englneers for
keeping the machlnery, electrlcal equ1pments and facili-

ties in qood worklng condition.

Responsible for maintenance and repair of mechanical
equipments of the treatment plant under the control

of Sénitary Engineer,

Responsiple for maintenance and répéir of electrical
equipménts of the treatment plant under the control of

Sanitary'Engineer.

To be in charﬁe of overéll operating activities of the
-treatment facilities to achieve the de51red volume and
qualltv of the treated wastewater and proper dlsposal
of the effluent 1ncludlng the preparation of the operat-
ing records in accorxdance with the operational instruc—

tions.

Clean the various equipments in the wastewater treatment
facilities for proper function of the equipments inclugding
gfit, screenings, control valve, and gates ete,, includ-

ing premises of the plant.

Wastewater Research Section

Section Head:

Biclogist:

Supervision and'administratioh of'all necessary activities
in conducting water quaiity analyses of the Klongs in

Zone 2-A area and monitoring of the water quality in the
treatment facilities including the preparation of all

records of laboratory analysés'and tests conducted.

Responsible for water quality analyses especially for
biological component of wastewater to ensure the success-
ful operation of the treatment facilities.
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Chemist:

Technicians:

Supervisés and control all activities of water quality
testing‘inclﬁdihg cdilection of sample watér in Klongs

and treatment facilities and their analyses.

Perform routine collection of sample water at monitor-
ing points as required by operational instructions, and

perform routine water quality analyseé'and teétings as

well as other testings that may be required from time to

Ltime under the direction of Section Head.

Technical Division .

Planning and Project Section

Section Head:

Sanitary
Enginecer:

Design Section

Section Head:

Résponsible for o&erall planning pf the séwerage systen
developmgnt_in Bang#ok Métropolis.in thé_most éffe@tive
and economical manner eSpecially'fdrfthe proposed first
stége'implementation program in COordinafion with other

related agencies and proiject consultants.

Responsible for satisfactdfy pfogrﬁss of the prdposed
sewerage system development program under full comprehen-
sion of the engineering aspects of the proposed sewerage

project.

Respohsible_for reviewing the detailed design, working
drawing, bill of quantities and specifications to be
required for the construction stage of proposed sewerage
system and Yepair works at the later stage, supervising

design engineer.
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‘Assistant
Engineer: .

Technician:

praftmen:

Assists Section Head in every aspects of act1v1tles
requlred for design stage of the proposed project
superv151ng the activities of technician and draftmen

of this section.

To be in charge of plan and detailed design as requlred
for the constructlon, improvement, repair of sewerage

facilities,

Undertake the drawing of every systems, facilities and

'appurtenanceS under direction of the technician.

‘construction Supervision Section

Section Head:

Civil Engineer:

Technician:
{Inspector)

Labor:

“Respbnsiblé for supervisory seérvices for overail construc-

tion works with attendant field surveys and inspections

to assure compliance with regulation and required speci-
fication with administrative control of the subordinate

personnel involved,

Assists Section Head to perform the activities as above
mentioned with direct control of the personnel involved

in the construction works,

_To be in charge of inspection of the construction in pro-

gress including equipment and materials and issuance of
the resultants reports to Section Head to ensure adequacy

and completeness of the construction works.

Performs miscellaneous works pertinent to above supervisory

WOrks.
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Office of the Secretary

Head: Responsible for administration and management aspects of
the project in timély assessment of the peréonnel admini-~
stration and control over budget and legislative proceed-

ings.

FPersonnel _ . _
Officer: Responsible for the personnel management and recruitment

of new personnel, transfer of existing personnel and
wage control including development of training program

for the newly required functions.

Budget Officer: Responsible to ensure proper budgéfinq of the prOject
with systematic and efficient contrql.of the cash flow.
The loan administration for fofeign loan will be 6ne of
the important tasks for this officer if such loan is

realized.

Legal Officer: Responsible for the legal arrangement reqguired for the
project such as right-of-way, contracting and other
legal settlerment for any conceivable disputes in connec-

tion with sewerage works.

{4) Training Program _

The proposed organization should maintain the qualified and experienced
personnel in order to cope with the expanded functions for the sewerage
activities. Under the present situation such experienceg and qualificd
personnel are not readily available and vigorous training should be
necessary for the personnel to be assigned for the néwly proposed tasks
especially for thé key personmnel in order that they can upgrade their

skills and knowledge required.

Such training program should be made in accordance with the progress
of the'prdjecf and functions requiréd in the respective fields. The
building on the treatment plant site has been planned with particular
emphasis on the importance of such training and training rooms are to be

provided in the building,
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(é) The personnel to be ‘assigned for the opé#ation ahd naintenance
of the treatment plant should be recruited and properly trained

' for the satlsfactory functlonlng Of the treatment plant which is the
essent;al part of the proposed project.: It is desirable for the

key operators to acquire the following basic knowledge prior to

startup of the treatment plant about;

o role required for plant operator

o]

processess involved in wastewater treatment

basic theory of ahove processess

[=]

equipment used in wastewater trecatment
routine operation procedures

preventive maintenance procedures

O ¢ 0o ©

safety

The above basic knowledge about operation technology can be delivered
to a potential key personnel by the foreign expert through the
training coursce afforded normally by kilateral technical assistance

programs

The actual operation skills are, however, more important and such
skills can be atforded to the personnel to be¢ assigned for operat-

ing job by training on the job and direct contact with the personnel
sufficiently experienced in the operation of the treatment plant.
The despatch of the potential engineers or techpician to the treat- -
ment plant already in operation such as existing Huay Kwang treat-
ment plant administered hy National Housing Authority (NHA) for a
agreed period is therefore considered most appropriate for such

purpose,

(L) The personnel to be involved in thé sewer maintenance should
acquire the knowledge and skills for various sewer maintenance
techniques such as mainterance schedule, inspection of sewers, method
for repairs and use of maintenance equipments. On the job training
by field demonstration and exercise would be preferable to achieve

such training purpose.
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(5}

(¢c) The key persommel t6 he involved in-the planning and designing
functions as well as construction supervision will be réquired to
acquire knowledge about planning,'detail designiﬂg and construction
of the seweraqge sysﬁem dévelqpmént especially fof thé pxoposed
sewerage project. Such traininq c¢an be achieved through the transfoy
of knowledge from the foreign consultants directly participating in
the planming and designing as well as construction supexvision works
to be performed by'such consultants at design and construction

phases of theée project.

(1) The key pefsonnel to be involved in administration and financial
functions are advised to attend some shart:course for ménagement and
finance which can be afforded by certain management experts iﬁternany
or externally recruited at initial stage of the project. The subjects
should cover basic accounting, cost accounting, inventory control,

general and project management and public relations.

Coordination with Department of Sanitation (DOS)

In the proposed project the existing septic tanks and cesspools in

the sewerage zone will continue their functions since the private disposal

systems of wastewater such as human excreta and the control of such systems

‘in Sub-zone 2-A may not be excluded completely from proposed responsible

organization of DDS. 1In this connection following three alternatives

for the division of responsibility to control the above disposal systems

have been suggested as a guidance for the government to develop further

Functional coordination with DOS.

Alt,

Alc.

Alt,

'1: DOS will undertake the desludging of existing septic tank systenms

and its disposal as well as the treatment works at the existing
disposal site of On Nooch or Nong Khaem as presently practiced.
2: DDS will newly undertake the desludging and disposal service for
the proposed sewerage area of Sub-zone 2-A and DOS will undertake
the treatment works at On Nooch or Nong Khaemn. '
3: DDS.will undertake the collection, disposal of the sludge for Sub-
zone 2-A area and treat them at the wastewater treatment plant

newly proposéd for the present sewerage development prbject.
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Among above alternatives, Alt. 1 is based on the most conservative
concept to avoid any reformation and revision of present practlce of
sludge control. 1In this alternative the admlnlstratlve conflict to _
be derived from the transferrlng the responsibility conventionally fixed
in the existing organization will not bhe anticipated and burden of addi-
tional works to be imposed on DDS will be lessened. DDS can not, However,
directiy control the seﬁtic tank systems and constant efforts for quilant
control of such private disposal systems through strict coordination

with DOS will be required.

Alt. 2 is more 1deal in view of the basic wastewatex control pollcy
in that the sewerage works agency should best be résponsible for Compre-
“hensive and unified wastewatecr control in the sewerage zone.lncludlng
septic tanks and other private disposal facilities which are notably
relatéd to wastewater control, This alternative has an added advantaqge
to raise revenue to be derived from the desludging, This alternative
requires, however, the juridical or political intervention to transfer
the responsibility in addition to agreement for functional abandonment
from DOS, and the new activity for DS will require additional personnel
and vehicles mainly necessary for the removal and transportation of

the sludge as estimated as 87 persons and 7 vehicles.

Alt. 3 is based on the concept developed further from above Alt. 2
allowing the sludge treatment in the treatment plaht newly proposed
for the present sewerage development project with same advantage as
Alt. 2. This alternative is considered most ideal if anticipated res-

traints and problems as mentioned in Alt. 2 are solved.

The newly required personnel and vehicles for Alt. 2 and Alt. 3

are estimated on the following assumption.

For vchicles:

1, Sexrved population: 252,500

2. Number of septic tank: 50,500 (252,500 persons = 5 persons/unit)
3. Volume of sludge per unit: 0.9 @3

4. Total volume of sludge per year: 45,450 m3 (50,500 x 0.9/ycar)
5. Working days: 7 days a week
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6. Collection volume per one vehicle( 5 m /day y: 20 mafday
: : (5 m3 X 4 tlmes)

7. Requixed vehicle for Sub-zone 2-A: 7 vehlcles (45, 450 m3/year
' * 365 dfyear + 20 m3/day)

1

Foi péfsdnnél:

1. Section Head: 1

2. Mechanical Engineer: 1
3. Technicién:.2

4. Laborer (including driver: ¢2(3 persons x 7 vehicles % 2 shift

% 365 day }
5. Foremen: 21 (2 ‘person x 7 wehicles x 2 shift x 250 d:% )
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CHAPTER 13

REGULATION ARRANGEMENT

As there is no cdmplete sewerage systéﬁ except for quasi wastewatex
disposal system such as storm sewer and septic tank system, the regula-
tion normally required for the sewage wbrk is not available other than
several laws and ordinances to administer the general sanitary control
with common objective to ensure public health and protection of environ-
" ment including klongs,'thé Chao Phya River and other public water ways.

The_existingxegulations'are presented in Appendix I. of this report.

13.1 Proposed Legislative Arrangement

As menEi6ned abOVe,'the existing regqulations are considered not
sufficiéht to implement the proposed sewerage pfograms with legal enfor-
cement. Some legal provisions are therefore recommended as the guide-
line to be followed with adequate adjustment and amplificaéion to con-

form to the existing condition as enumerated as follows,

a. To authorize the proposed agency to execute the sewerage works:
The Department of Drainage and Sewerage, the proposed executive

agency for the proposed project in the Study‘Area, Sub-zone 2-A is

authorized to undertaken such works by Clause 32 of Royal Decree

on BMA organization B,E. 2520 (19??).which reads “Department of

Drainage is authorized concerning the planning and operation of

drainage, flood protection as well as the dispoéal of wastewater

within the boundary of the BMA.

b. To regulate the wastewater quality:

The wastewater to.be‘discharged from doméstic, comrercial and
institutional establishwents into propoééd combined seweras should
be regulated in order to avoid deleterious effects upon the sewers,
treatment facilities and related equipments. Such deleterious

wastewater is normally discharged from the industrial complex and
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factory is aiso requlated by.virtue of‘efflﬁent quality standaxd
authorized by the above Act. - Since no major industry or factory
exists in the Study Area except small workshop, wasteﬂater qua1ity
is consideréd sufficiently regulated by applylnq above effluent

standard whlch is presented as below,

Paréméters ' Limits® : Remarks
pH ' . - 5-9
Permanganate Value . 60 mg/l
Dissolved Solids 2,000 mg/1
 Sulfide 1 ng/1 ‘as H,S
Cyanide 0.2 mg/1 as HCN
Heavy Metals 1 mg/1 Zn, Cr, As, Ag, Cu, Hg, Ccd; Ba,
Se, rh, and Ni together or
separately
Tar _ HNo content
0il and Grease Ro content
Formaldehyde 1 mg/l
Phenols and Cresols 1 mg/1
Free Chlorine 1 mg/1
BOD 20 mg/l Depends on locations, but
or must not exceed the maximum
60 mg/1
Temperature 40 °c .
Color and Smell Not dbjecﬁionabie

* Each content nmust not exceed the limits.

c. To regulate the discharge of the wastewater:

Under existing Building Céntrol Act, the human wastes from
domesﬁiC-réSidehce and other wastewater from industry, hospital,
“fresh goédé market, restaurahtrand commercial buildings are regu-

- lated to be discharged to the private disposal systems as septic

tank and cesspool
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The effluents from such private disposal systems are proh]bl"'
ted to be dlscharged to waterways and storm sewers although they
are presently discharged illegally to such water receptacles or
surroundlng area due to malfunction of disposal systems cau31ng

deplorable pollution,

Some mod1f1cat10n and legal array would be necessary to define
the category of wastewater and place for disposal. Under the pro-
posed seWerage system the use of combined sewecrs as d951gnated as -
public sullage water from the kitchen and bothroom except the human

excreta which should be dlscharged to private disposal systems.,

d. Others

Necessary provisions should be provided:

{1} To empower the executive Authérity to levy and collect charges
- including sewerage servide‘ChatgéJéhd“tak '
(2) To appl&'the loan or subsiaigs for the sewerage system develop-

ment )

(3)'To empower ‘the Authorlty to purchase and acqu1re land or obtain
'easewent or right of- -way for the purpose of sewerage system
development 1nclud1ng eminent domain procedures.

(4} To protect all facilities of Sewerage Executing‘agency to
facilitate the filing of a court case for any damage.

(5) Td enable the'Authority to impose fines and imprisonment for
any v1olat10ns Oor regulations stlpulated for sewerage works.

(6) To enable the Authority to enter prlvate property for the
purpose of maklng inspections and tests, obtaining samples,
and other checks to ensure satisfactory maintenance and opera-

tion of the sewerage facilities.,

Above 1egal'provisions are recommended mainly for the implementation
of thé first Stage pfdgram of sewerage pioject and it is considered |
necessary to apply such’ pr0v151ons in a flexible manner in coordination
w1th existing regulatlons under the jurisdiction of other govérnmeént
agencies and national policy for comprehen51ve pollution control to

be developed under National Environmental Board,
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" CHAPTER 14
PROJECT EVALUATION

This chapter evaluates the.anticipated sociceconomic benefits to

be derived from the First Stage Project of the sewerage sYstem.

Evaluation will bhe mainly concentrated on such benefits, among
others, as public health, improvement of living eavironment and economic
contribution to the community. Discussions and analyses will be made in

the above order in the succeeding sections.

In the meantlme, regardlng the evaluatlon of the above beneflts, a
rmost preferable approach may be guantification of the benefits. But in
- this case, there are many unquantifiable benefits, and so this approéch
s not.consideféd appropriate, Also'it may be, alternatively, possible
to classify the benefits according to the categories of benéficiary;
but it is not adequéte; eifher.' These'appfbaches, besides, are not
necessarlly accurate in evaluation nor conv1n01ng to those concerned.
Hence. the approach stated at the outset of thls 1ntr0duct1on is utilized

. for - the present evaluatlon,

14,1 Benefits Pertinent to Heaith_

Benefits pertaining to health,7tq attain which is the foremost of
the‘purposes-of installing a sewerage system, involve both the community
concerned and the ihdiViduals.inwthe area, The anticipated benefits
céncern1ng health, v1eWed from public and individual qtandpo1nts, are
detafled in the following.

(1) Bencfits from Public Mealth Standpoint

Health benefit to accrﬁe;to'the community from the seweragé systeém
has two.aspecté,'namely, 1) the preventive effect broﬂght'fdrth by the
éewérage systemn reduces the burden on the local and central qovernments
for the diseésc preventive activities and_patlent treatment'facilities,
and 2} the elimination of opportunities of contact with infected matters

reduces epidemic cases on the paft of the individuals,
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Regarding the fiist_item ébove, budgétéry and physical provisions
of the qovérnmenfs will he 1ightened with réspéct to: chemical disinfectiey
for prevention of epidemics, hospitals together with necessary personne)
and equipment and materials, and activities for maintaining klongs and
the River at acceptable sanitary levals. Regarding the second item,

details will be presented in the next sSubsection.

{2) Individual Health Benefits

The provision of the proposed sewerage sysfem results in health
benefits to the individual péople in the sewered area, such as reduction
in the risk and incidence of water borne diseases, Cohsequent elongation
of life s?an, reduced expenditure'on medical care, reduction in income
loss through absence from work; and others, Hqst of the abbve benefits
are quantifiable if due assumptions are made based on variOué available
data.  Hence,; an estimate of such benefits in the monetary-terms is made
in the later suﬁsection. The results indiCake that a gain amounting

to 40.8 million Baht can be expected by coumpletion of the project,

14.2 Improvement in Living Environment

One of the basic purposes of the project, as important as health
improvement, is enhancement of amenity of the area where water and
air pollution has been rapidly aggravated in the recent years. This
will be achieved by the construction of the present project of the

sewerage system. Details are as follows.

{1} iImprovement of Environment from Aestheti¢ Viewpoint

Unpleasant filthy conditions of klongs and ditches in the area duc
to stagnant sullage water will be eliminated by the proposed project, and
also offensive smells emitted from the sullage and trash in the water-
ways will be all eradicated. This in the project area where human |
activities are most concentrated, amenity that is essential for such

an area will be iarqely enhanced,
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{2) Recreétiohal Sffect

- Ellmlnatlon of sewage contamination of waterways, klongs and the
Chao Phya River renders them safer as well as more attractive for flshing,
boating, and similar act1v1t1es of the residents, Most of the populace
appreciate the opportunlty to_take the fresh air alohg such clean water-
ways. In addition, tourism and shopping in the area can be readily promoted,
if the aesthetic quality of the waterways is improved and ﬁhc streets are
well sewered free from the stagnation of sewage and piling up of other

waste materials,

14.3 Contribution to Local Ecdnomy

The construétion of the s¢werage systein contributes Substahtially
to the local economy in seveia] ways, In the first place, land value in
the area will.be aﬁpfeciated, and in accordance with such an increase in
land value, related properties will also rise in value. On the other hand,
thé construction of the system furnishes employment opportunities to the
local people and purchases local products of materials and equipment. Some
of the above benefits are quantifiable and others are not. Details are

described below.

(1) vValue Added to Land

Investments in sewerage facilitjes, and also in other public utili-
ties such as water, electricity and road improvement, have the effect of
raising the intrinsic value of the parcels of land served by those facili-
ties. The value added per unit of land tends to.equal or exceed pro rata
share of the investment involved. 1n the present project area, this
benefit is considered espécially significant. The value of the benefit
will be measured by the additional prices buyers are willing to pay for
proﬁertiés on which physical improvements have been made. It is because
the buyers appreciate the possible intensive use of land, not to mention

-the improved quality of amenity in the area.

The benefit stated above is quantified as shown in subsection 14,5
using some reasonable assumptions. The estimated value amounts to 1,166.10

million Baht.

14~3



(2} Iﬁtensified Land Use

When saﬁitéry and storm sewers become available, coupled with water
supply and other public utilities in géneraig the land in the area ¢an be
more intensively used; 'as the present ptéject is the case. More pédple
can be supported and more activities in commerc¢e and others ¢an be con-
duéted in the same area, - This ean not be immediately quantifiablg, but

definitely one of sociceconomic¢ benefits to be noted.

{3) Public Revenue

Public. tax revenues to the local and central governments, except
sewerage charges, will be increased in two ways. First, the appreciated
land value wiil produce an incréase in land tax revenue. On the other
hénd, buildings, such as for commerce, dwelling and others, will be
graded up in quality and quantity, thus making possible an increase in
property tax. This benefit cannot necéssarily be Quéntified} but it con-

stitutes an important reliable tax source for the governments concerned.

(4} Employment and Local Products

Puring the S-yeéar period of construction, the local economy will
benefit through the employment of individuals for construction work: and
through the.purchase of locally made materials and supplies. ‘The amount
of investment for the project is sizable. The project after éomplétion
will also provide permanent employment opportunities for the.0peration
and maintenance of the sewerage facilities, including the punping stations

and treatment plant (Refer to Table 12,1).

14.4 cConelusion

Benefits of the proposed proaject have so far been considered from
the three viewpoints of health, improvement in living environment and
cbntributidn to the iocal aronomy, Saﬂé of the bhenefits were'éuantified:
but méét of them wére,tréated as unquantifiable. Thérefore, the benefits
of the lattef‘category‘ﬁave bheen élaborated in words. The calculations
of'theiéuantifiéble benefits show that the monetary values to be gained in
the perjod of twenty years after the completion of the project area equal
to_1,206,9 miliién Baht an enoreous amount, converted to preseﬁt worth,

515.4 million Baht.
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Some of the socioeconomic benefits, presently regarded as unguanti-
fiable, may become quantifiable in the future when scientific tools useful
for such eﬁaluatiOn are deviced. Even at this stage whefe-thOse benefits
cannot he measured in the monetary terms the benef1ts justify, it is judged,
the proposed 1nvestment in the present sewerage project, - And further, the
evaluation ]ust1f1es that the 1nvestment is to be made from the fund sources
of public and private beneficiaries, namely, the central and local govern-

ments and the people in the area involved.

14.5 cCalculation of Quantifiable Benefits

Calculation Y:  Medical Care Cost -

‘The f0110w1ng assumptions are made to calculate the saving of wedical

care cost by the installation of the sewerage system,

(1} The average number of Qater-borne disease ocCﬁrred per 1,000
persons is to be 2.67 in the Study Arca on the basis of the
recorded incidences rate of whole Thailand in the year 2515

(1972) .

{2) About 50 percent of the above cases is attributable to the

inadequancy of the existing sewetage system.

(3) Hospitalization for treating these cases is on the average for
two woeks, and amounts spent for medical care is about 300

Baht per day per person.

(4) The population growth rate from 2543 (2000) to 2551 {2008)
is nil, because the'Study Area is expected to reach a

saturation point in 2543 {2000),.

{5) Population served by the new sewerage system is assumed 100

percent.

Calculation of the behefits from reduction of direct costs of

illness is shown in Table 14.1.
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Table 14.1  Berefits from R&iuction of Direct Qosts of Illness
{In Midlion of B-aht)

Estimated Exxstm; Sewerage 8ystan Ippmved Seu.erage Systm

Year Popula-~ _ Berefits

tion Cases Per Costs Cases Per Costs

(1,000s) Year 1/ (Baht) 2/  Year 3/ {Baht} 2/ Y
2524 (1981) 252,2 673 2.83
2525 {1932) 252.2 673 2.83
2526 (1983) 252.2 673 2.83
2627 {1934) 252.2 613 2.83
2528 (1985) 252.2 673 2.83
2529 (1986) 252.3 674 2.83
2538 (1987} 252.3 674 . 2,83 _
2531 (1988) 252.3 674 2.83 338 1.42 1.41
2532 {1989) 252.3 674 2,83 338 1.42 1.41
2533 {1990} 252.3 674 2.83 338 1.42 1.41
2534 (1991) 252.4 3 2.83 138 1.42 1.41
2535 {1992} 252.4 674 2.83 338 1.42 " 1.4
2536 {1993) 252.4 674 2.83 338 1.42 1.41
2537 (1994). 252.4 674 2,83 338 1.42 - 1.41
2538 (1995} - 252.4 514 2.83 . 338 1.42 1.41
2539 (1996) 252.5 674 2.83 338 142 1.41
2540 (1997) 252.5 674 2.83 318 ) 1.42 S Y13
2541 (1998) 252.5 674 2.83 . 338 1.42 141
2542 (1939) 252.5 674 2.83 338 1.42 1.41
2543 {2000) 252.5 674 . 2.83 338 . 1.42, 1.41
2544 {2001) 252.5 674 2.83 338 1.42 1.41
2545 {2002} 252.5 674 2.83 338 - 1.4z 1.41
2546 (2003) 252.5 674 2.83 338 1.42 1.41
2547 {2004) 252.5 674 2.83 338 1.42 1.41
2548 (2005} 252.5 674 ~2.83 318 1.42 1.4}
2549 {2006} 252.5 674 2.83 138 1.42° 1.41

2450 (2007) 252.5 674 . 2.,83 338 1.42 1.41

¥ote: 1/ Morbidity Rate: 2.67 cases per 1,000 population, based on 2515 (1972) incidence of
91,839 cases of whole Thailand as reported by Ministry of Public Health, Bangkok and
population of atout 34,300,000 reported by Thailard Yoar Book.
2/ Direct Cost: 4 200 Baht per case.
3/ ¥orbidity Rate: 1.34 cases per 1,000 population.
4/ Net reduction i.n'dJ':ecl: cost of illness, assuming 100 po.rcénl: of population served
by sewerage system,
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Calculation 2: Estimate of Wages Lost to Illness

- In estimating wages lost, the nwiber of man-days lost due to disability
is estimated. The average Qages lost is calcuiated in terms of age group
within the labor force, reflecting an average of 14 man-days lost due to
the water-borne desease. The wages lost because of disability of each
worker contractlng a water-borne disease is estimated to be 1,008 Baht
on the average. This assumes that the incidence and age distribution of
disease are the same as for the population as a whole and reflect average
earnings for each age qroup and a ratlo of workers to total population of

30 percent. The calculation of average wages lost is shown in Table 14,2,

. Table 14,2 Estimate of Wages Lost Due to
Disability froim Water-Borne Diseases

Percent Wages per Wages Lost Wages Lost
Age Group of Cascs Day {Baht) per Case ® % of cases
1/ 2/ {Baht) (Baht)
Undexr 11 10 - - 0
11-20 . 15 40 560 84
21-40 30 80 1,120 136
41-60 30 100 1,400 420
61 and older 15 80 1,120 168

Weighted.Average Loss = 1,008

Note: 1/ Percent of cases based on 1970 Population and Housing Census,
National Statistical Office, Office of the Prime Minister.
2/ Data on wages based &n questionary survey which was performed

for the selected 500 households in the Study Area,
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Calculation 3: Estimate of Earnings Lost due to Death

Earnings lost due to death are cbtained by applying the mortality

rates ascribed to wdter—bérﬁe diseases, The‘pxeséntzvalue of future

earnings is shown in Table 14,3. The calculation of this benefits

also is shown in Table 14.4,

Talbe 14.3 Present Value of Future Earnings

1} Average Annual Earnings = 39,360 Baht

2} Average PExpected Working Life = 45 years, beginning at age 15

3) water borne Diseases Cases {Deaths)

Assunmed to occur:
100/1,000 under age 10
150/1,000 between 11 & 20
300/1,000 between 21 & 40

300/1,000 between 41 & 60

150/1,000 age 61 and older

4) Therefore, Expected Life Earhings winen death occurs are as

follows:

Age Death Rate Average Average Discount Present weighted

Group per 1,000 Expected Earnings/ Factor ’ Va‘l.ue Average
Working Year (10%) tarnings Fresent Valus

Year (Baht) - - {8ant} © {Baht)

under 11 100 as 37,360 9.86) 388, 201 38,820

it - 20 150 45 33,360 9,863 . 188,207 58,211

21 - 40 3100 3 37,389 7 9.472 373,091 111,927

41 - &0 300 11 33,360 6,495 255.643. 76,632

61 and older 150 0 . : -0 0

285,670
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Calculation 4: Estimate of Land Value Increase

The prOJected land values over the entire Study Area are shown in
Table 14, 5. The projected land values is estlmated assum1ng a very
- conservative increase rate’ of 150 percenL up to the year 2536 (1993) which
is 5 years after cOmpletlon of the seweradge system., No attempt is made
to estimate the effecté of'inf}ation on land values. On the basis of
proportionate shares of estlmated 1nfrastructure investments’ in publlc
utilities about 15 percent of the total increase in land values have
been attributed to the availability of sewerage qetv1ce. This benefit
is developed in Table 14.6, The procedure used 1nv01ves an’ appraisal

of present sites where expansion of the sewerage system is bezng planned.

Table 14.5 Estimated Land Value in the Study Area

Year 2524 (1981}

: Total
Land Use Area ;glue per Value
; {(Million
{ha) (Baht) Baht)
Coemercial 113 3,000 3,390
Commercial- _ B _
residential 277 2,000 5,540
Residential 229 1,500 ' 3,435
Institutional 285 1,000 2,850
Green 66 500 330
Total : 970 15,545
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Table 14.6 Increase in Land Values due to the
' Construction of the Project
{In Million of Baht)

Estimated .Gain_in Faétor‘ Net 

Year Total Total Attribu- Benefit

Value Value table to
Sewer

2524 (1951) 15,545 5,182 0.15 777.3

2532 (1989) 20,727 648 0.15  97.2

2533 (1%90) 21,375 648 0.15 97.2

2534 (1991) 22,023 648 ' 0.15 97.2

2535 (1992) 22,671 648 0.15 97.2
2536 {1993) 23,319 0 0.15 0
2537 (1994} 23,319 0 0.15 0
2538 (1995) = 23,319 0 6.15 0
2539 °(1996) 23,319 0 0.15 0
2540 (1997) 23,319 0 0.15 o
2541 (1998) 23,319 o 0.15 0
2542 (1999) 23,319 0 0.15 0
2543 (2000) 23,319 o 0.15% 0
2544 (2001) 23,319 0 ¢.15 0
2545 (2002) 23,319 0 0.15 0
2546 (2003) 23,319 0 0.15 0
2547 (2004) 23,319 0 0.15 0
2548 (2005) 23,319 0 0.15 0
2549 (2006) 23,319 0 0.15 0
2550 (2007) 23,319 0 0.15 0
2551 (2008) 23,319 0 0.15 0
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Sunmary of Quantifiable Benefigﬁ

Table 14.7 shows the sum@ary of the'quankifiable beanitsféaiculated
in Calculations 1 through 4 before discount, and Table 14.8 shows the

discounted‘values of thé above.

Table 14,7 Summary of Quantifiable Bemefits
(In Million of Baht, before Discounting)

Benefit | © Amount

o Reduction in.Health'Hazards

Savings in Direct Costs ' 28.20

Saﬁings in Wages Lost _ 1;201
Savings Dué to Decrease in Death Rate 11.40

o Increases in Land Values Attributable to

Sewerage System : 1,166;10_

Total 1,206,90

idrl?



Teble 14.8 Swmary of Benefits
{In Million of Baht)

- Peduction  Savings  Saving Increase  Total piscounted Discounted

Joar inDirect  inWages  in Life in Land Berefits  Factor Berefits

Cost’ of Lost Eamings = Value {to 1981
Illness o _ a103)

532 t19.89} 1.41 - 0.06 0.57 777.3 779.34 0.4665  3563.6
2533 {1990}  1.41 0.06 0.57 97.2 99.24 0.4241 42.1
534 {1991} 1.41 0.06 0.57 97.2 99.24 0.3855 38.3
2535 (1992)  1.41 0.06 0,57 9.2 99.24 0.3505 34.8
536 (1993) 1.4l 0.06  0.57 7.2 99.24 0.3186 31.6
2537 (1994) L1 'o._oe' 0.5 0 2,04 . 0.2897 0.6
2538 {1995) -'1.41 0.06 ¢.57 0 2,04 0.2633 0.5
2519 (1956) 1.41 0.06 0.57 0 2,04 0.2394 6.5
2540 (1997)  1.41 S 0.06 057 0 2.0 o0.276 0.4
541 '(19?8)_ .41 0,06 0.57 0 2.04°  0.1978 0.4 "
2542 (1999) 141 0.06 0.57 0 2,04 01799 0.4
243 (2000)  1.41 . 0.06 0.57 0 2.0 0.1635 0.3
%16.42001)  1.41 0.06 0.5 0 2.04  0.1486 0.3
2515 (2002) " 1.4l 0.06 0.57 0 2.04  0.1351 0.3
2546 (2003)  1.4L° 0.06 0.57 0 2.04  0.1228 0.3
2547 (2004) ~ 1.4L . 0.06 0.57 0 2.04 0.1117 0.2
B4 (2005) 1.4 O 0.06 0.57 0 2.04 0.1015 0.2
549 (20060 1.41 0.06 0.57 0 2,04  0.0923 0.2
255 (2007)  1.41 0.06 0.57 a. 2.04 0.0819 0.2
2551 {2008)  1.41 . 0.06 0.57 0 2.04  0.0763 2.2
Total | 28.20 1.20 11.40 1,166.10  1,206.90 © 515.40
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CHAPTER 15
RECOMMENDATIONS

The proposed éewerage project has some particular features, namely,
the proposed system is a combined sewerage to utilize all the éxisting
storm sewer faciiities as :ecommehded in the Master Plan. and further,
the present projéct has a'ﬁature'of being a pilot project'df_seﬁefagé in
all Bangkok, and in general the éewerage project is not a_selffsupporéing
pusiness. Taking into account all the ébdve, the'folléwing will be re-
commended in order to assure unimpeded implementation of the project as

well as appropriate operation and maintenance of the completed facilities.

15.1 Conversion of the System of Sewérage

~The mbst.outsténding feature of the proposed sewerage projeCt is

that the existing storm sewer fapilities'are.all to be converted to

a combined sewerage 5ystém. and in the future the corbined system will
agéin be converted to a Sepafate sjstem.\ This basic concept of the _
project is based on tﬁe ecndmy of the construction cost of the ptoject
andiéhe méteriaiization of effecté of sewerage system cpnstruction
within as short a peribd as possible, To attain the above purpose,
such conversion of ﬁhe Sewefage system has been an inevitable measure.
To satisfactorily operate the constructed system, the following is

recommended.

(1). combined Sewers Converted from Storm Sewers

As the storm sewers which are to be used as combined sewers have
been laid with a sﬁall gradient, so}id mattefs which tend to settle in
the pipe should not be discharged into the sewers. Due to the above
reason, the éxistinq septie¢ tanks must be kept continuously in usé.
Administrative measures, therefore, should be taken for property owners
not to dischérge the above solid matters, including human excreta dirxect-
ly into the existing storm sewers even after the completion of the pro-
ject. However, such measures are not necessary for areas where house
connections are to be connected with the Chula éhd Klong Séthorn Inter-

ceptor.
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(2) Diversion Ratio of Wastewater

The present design has adopted the'rétio of 1.0 as described earliey
in the text. As far as dry weather continues, all wastewater will be
treated, but when the flow of wastewater exceeds the dfy—weather flow,
part of wastewater diluted by xainwater'is to be discharged into the
public waterways. Therefore, the dégree of ﬁollution of klongs under
such conditions should be monitored so as to obtain uséful data for

future planning the sewerage system.

15.2 Review of Population Growth

As the project arca is supposed to be presently inhabited_nearly to
saturation, almost no increase in the future is allbwéd for in the
design. In this connection, it must be conéidered that there may
probably be some increase in population because the land in the project
area has a possibility of more intensified use due to the environmental
improvement by the sewerage system. If there is the increase 6f popu-
lation, the wastewater discharge will also be subject to change. From

the abhove consideration, the following is recommended.

{1} To review the annual increase of total population. If deemed necessary,
the population projection made by the present feasibility study should

be revised accordingly.

{2) To observe wastewater flow. Wastewater flow may deviate from the
projected quantity by two reasons, namely, 1) population growth,
and 2) increase or decrease in per capita water consumption from the

projected value.
In accordance with the results of the above review and chservation,

the timing of implementation of the project of the succeeding stage must

be adjusted.

15-2



15.3 Measure for lLarge Amount of Wastewater from New Building

In this study, sewers in the commercial area are designed based
on daily average flow of 116 m3/ha as the comwmercial wastewater. 1In
case hew bﬁildings'such as hotel, department store and office building,
which will discharge wastewater rore than the equivalent flow of

116 m3/d/ha, are constructed, the following measure is recommended.

House connections of such buildings should be allowed only to
the publiec sewer which has room to receive the wastewater flow from

the above facilities.

15.4 Pre-treatment for Waste 0il fram Car Repairing Workshop and

Gas Station

Many car repairing workshops and gas stations are located in the
Study Area. Waste oil from these facilities cause the result of oil
contamination in the storm sewers. Moreover, the waste oil cannot be

removed by the proposed treatment process without additional facilities.

Thérefore, 0il trap is recommended to be provided in front of the
final discharging point of each workshop and gas station as shown in
the following schematic drawing. The trapped oil must be removed

by each factory.
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15.5 House connection

House connections, also called bulldlng sewer or house sewer, have
not been shown at this stage.. But they should be located during final
design to serve each .property where necessary, These are prov1ded '
between the public sewer (ex1st1ng storm: sewers and propesed :ntercep-
tors) and the property or curb line; serving 1ndlv1dual properties.
Construction costs of these faCIILtLES should be borne by each property
owner. ' The average construction cost per one house connection is esti-
mated at 10,500 Baht assuming that an averege length of the house
connection pipe is 15 m and unit construction cost is 700 Baht per meter.

This cost seems'to_be a burdén to some property owners.

Therefore, estab11shment of a house connectlon sub51dy system or
government loan system is recoimended to promote installation of house

.connectxons.

15.6 Land Acquisition

Land achISltlon of the proposed sites for intermediate pumplng
stations and treatment plant is very important to execute the project
without hindrance.. So that it is imperative that DDS and agencies

concerned are to arrange land acquisition as ‘soon as possible.

15,7 Monitoring of Wastewater Quality at Treatment Plant

For the First Stage, the mod1f1ed aeratlon process was proposed as
treatment method to cope with present water pollutlon at mlnlmun cost.

Designed influent -and effluent BOD is 160 mg/l and 60 mg/l_respectlvely.
. On the other hand, the quality of effluent must be improved in the.

future when the mlnlmum qua11ty standards for the river are applied,

.Further, quantitles of pollutants may happen to increase over the years.
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To cope with the above sxtuatlon, mon1tor1ng of wastewater -
qpallties, ‘of both inflow and outflow, is recommended. And these data

will be reflected for future rlanning the treatment facilities,

15.8 Promotion of Public Relation

_ Good puhlxc relatlon is 1ndlspensable for implementation of the
sewerage system, The construct1on of the system is almost 1mposszb1e
without understandlng and cooperation of the citizens. Therefore, it
is recommended that the executing agency make every effort to let the
public knoﬁ and understand the seherage system through all possible
communication medxa, such as pamphlet, rad10{telev1510n, dnrect dia-

logue, etc,

15.9 Financial Aspacts

As analySed in preVLous Chapter 11 the 1mplementat10n of the pro-
posed pro1ect w111 require the substant1a1 amount of 1nvestment over
one thOusand million baht. In order to enable the proposed project
to be implemented on a f1nan01a11y V1ab1e base, the government supports
reprsented by sub51dy from the central gOVernment 1s necessary for the

fundlnq of local costs of the pr03ect

Such subsidy is one of essential part of the fundlng scheme which
w111 substantlate the 1mplementatlon of the pro;ect of public nature
especially for the proposed progect which contrlbutes the benefits of
the waatewater treatment works to the communlty as a whole. Such sub-
Sldy will further enable the sewerage charges to be 1mposed at an accep-

table levol wlthin a payzng ab111ty of the 1nle1duals.

The foreign"loan of loﬁq term and low ihterest as represented by
bilateral loan is most ‘desirable to be sought for the forelgn currency
costs of 461,05 million Baht to lessen the financial burden on the
potential executive agency. Under such funding scheme the sewerage
charge to be imposed on the individual residents can be minimized to

bé borne within their ability to pay.
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The executive agency is.therefOre required to exert a concentrateg
efforts to institue the early concurrence of various agencies concerned
for the broject formation and subsequent mobilization of-local'and'foreign
funds. It should be emphasizeé that an intensetmanifestation of the
requiremént of foreign loan through the diplomatic channels as erbassies

is a vitally important initial step for the successful loan agreement,

Specific con31derat10n 1s necessary for the manner to collect the
sewerage charges since proposed pro;ect would prov1de no obV1ous modl~
fication of the individual d1sposa1 systems as represented’ by septic tanks
which is likely to induce negalive attitude towards the sewerage charges
Although the sewerage charges combined with ex15t1ng water supply charge
is eonventlonally ut1112ed as a rational method correspondlng to the
costs relevant to the wastewater dlsposal and treatment this methed is
not adv1sab1e since existing bllllng eff1c1ency of water supply charge
is far from satisfactory due malnly to malfunction of water meters and
1nvoluntary payment of the customers. It is. therefore recommended to
collect the charges by more reliable method to ensure a stable reveriue

collection. To avail the present taxation system is one of the examples
which can enforce the collection of charges and resultant stable revenue.
The conblned charglng method has, however, dom1nant advantage theoretically
and it is adv1sable to enploy this methed in the future when the present
billing practice is improved and realrstlc estimation of revenue can be

made.
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APPENDIX A

STUDY ON ATTERNATIVE WASTEWATER
TREATMENT PROCESSES FOR THE FIRST STAGE

The purpose of this study is to select the best suited wastewater
treétment process for the First.Stage, reflecting existing local con-
ditions. Thus, the study on alternatives is made with reSpect to Slte
avallahlllty, their captial costs, operation and waintenance costs, and

others, as follows.

1. Ex1st1ng Condltlons of Proposed Treatment Plant Site

In the Master Plan, the treatment plant site for the whole Zone- 2
Was proposed at an open space of Tabacco Monopoly Estate along the Klong
Pai Sing Tow. Exzstlng conditions of the propOsed treatment plant site

and its environment are shown in Table A.1l.

Table A.1 Existing Conditions of Proposed
Treatment Plant Site

Item Description

Location Tobacco Monopoly Estate along the Klong
- Pai Sing Tow (See Figure 8.1)

Area 30 ha

Usage Pond (surface area of 20 ha and 3 - 4 m
"in depth)}

Environment Tobacco Monopoly Factory on the west
and residential area on the east, north
and south

2. Alternatives

The following three alternatives are conceivable taking into account

the previous existing conditions,

Alternative I : Stabilization Pond Process
Alternative 11 : Acrated lagoon process
Alternative III : Modified aeration process
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With respect to the above alternatives, site area to be required

for the First Stage is shown in Table A,2,

Table A.2 Site Area to be Required for the First Stage

Alternative .Procesé - S Sitefhrea-(hé) R
Alt..I (Stabiliza~ F.P., + M.P.. (1} Surface area to'be rcquired for FJQ_
tion Pond Process) 135 ,800m3x mt?/_“&fé % 0.0384kg/d/c

| x 36%&@-15- ==‘88 ha
(2) Sﬁrfécé.éféa to be :eQuircd for M.p.
_135,3901-;\3:(@:(56 X 15 = 27 ha

-{3) site area

. 1 o o
(142)x 4 gg = 144 ha
ﬁhéré‘pqnd surface area/site area
=0.80
Alt. II (Aerated A.L.+5.T. (1) surface area to be required
Lagoon Process +C.T.+51ludge . 3 1
d x 3@ x — = 11.7 ha
Treatment 135,800m>/ 3.5m
(2} Surface area of S.T.
3 A
135f800m /dxl.Sd* 5 om 10, 2ha
{3) Site area
. 1 .
. =30h
(42} 45 =30ha
where surface érea/site area
=0.75_ :
ALt.II1 (Modified A.T.+S.7T. Site area: 12.5ha-
Aeration Process) +C.T.+51udge {refer to Chapter 8)
Treatment

‘Note: F.P. .v......,. Facultative Pond
M.P. ...iceaa.. Maturation Pond
8.T. +.venev... Sédimentation Tank
. ..veve.... Chlorination Tank
‘L. J...v40... Aerated Lagoon
T, «e.vees.... Beration Tank
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From Tgble_h.2, stabiliiétion pond process is not suitable because
of no available area. For the Alternative II, there is no sufficient
area for wastewater flow 1ncrease in. the near future. Therefore it'will
need. a 51zable 1nvestment for lts remodelllng to other processes. On
the other hand, the ALternatlve III has enough site area for not only

flow rate condition of the First Stage but also the final stage.

From the above points, the Alternative 111, modified aeration proéess

is considerea as an appropriate treatment process for the First Stage.

For reference, capital construction cost including land acquisition
cost, annual operation and maintenance cost for Alternatives.II and II are
compared as shown in Table A.3. Also, capital construdtion.costs and
10 years operatlon and maxntenance cost for them are shown Table A.4.

From Table A.4, the Alternative IIT is more economical.
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Table A.3- Capltal OQnstn\cl:mn, Cpe.rata.on oo
and m:.ntename Cost for Alt. It s Alt, III

Alternative CTtem - Description - ~ Cost
i3 dion 5y
11 (1) Land Acquisition Cost 30ha x 7.Smillion Baht/ha ‘ 295
{2) Construction Cost R '
) Punping & Operating refer to Table 10.3 109.45
o Aerated Lagoon & excavation works of ponds
Sedirentation Tank 220,00002 x 0.5m x 24B/m31.20 317
disposal of excavated soil
110, 6003 x S0E/Mm3 x 1.20 6.60
concrete works
100m2 x 28 units x 0.05n x 1, 280}3/m3
x1.20 : 0.22
Foundation works
_ - 10002 x 28 units x. 0.10m x 31GB/m2 X 1. 20 0.11
o Chlorination Tank- refer to Table 10.3 . -14.21
‘o Electric Room 28.00
© Power Receiving ' e ' 28.60
O derators & Instnren- 1.5 mjllion S x 37 units 55.50
tation :
Sub-total 245.9) i
{3) Annual Operation &
Maintenanoe Cost
O Power for prys
13.3hr x {2 units x 140k!fi' +° 250164)
K146Hﬂ<ﬂhrx365d 3.7
for acrators .
2,035KkM % 24hr x 1.46 B/ hr x 365-d 26.03
o Repairing (2) x 0.01 3 2,45
o Cremicals 135 800‘t3/d X 3pxm X 1077 # 2, 2008/t
x 1073 x 3650 0.3
0 Allowance 6 men x 1,560 H/Ironth ® 12 month 0.11
Sub-total 32.63
114 (1) Land Aoquisition Cost 12.5ha x 7.5 million E/ha 93.75
(2) Construction Cost refer ko Table 10.3° 419.16
(3) Anmwal Operation &
Maintenance Cost
" O Power o refer to Table 10.7 6.85
o Repairing refer to Table 10,7 7.1
o Chemicals refer to Table 10,7 _ 8.3
© Allowance 2% ren x 1,500 F/fronth x 18 ronth 0.4
Sub-total ' | 14.74 ‘



fable A.4  Total Cost for Alt, IT and Alt. IIT

Alt. IZ

Alt.IIIl

o Land Acquisition Cost
d'COhStfubfibh'Cost
0 10 yr O & M Cost 32.69 x 10

© Land Acquisition Cost
Construction Cost

10 yr O & M Cost 14.74 % 10

Q

o

225 million baht
245.9
326.9

797.8

93.75
419,16
147.4

660.31




APPENDIX B
PRACTICE OF COMPOSTING AND FERTILIZER PRODUCTION

Fertllzyer is produced by Bureua of Fert1lxzer (BDF), BMA. Thelr pro-
ducts are cla551f1ed into two klnds, namely, compost (called as No._l) ang -
mixed fertlllzer {called as No. 2} of compost and d1gested sludge at the
mixture ratio of 1 to 1. These two kinds of fertilizers are contained
nutrltlve elements of nitrogen (as NH =N}, phosphorus,(as P205} angd potassum
{as X 0), and moisture as shown in Tablée B.1. Formerly, components had been
adjusted u31ng chemlcals, but recently this method to utiiize_chemicalé is

relinquished by national policy.

Components of fertilizers produced'presentlyVand their market prices

are shown in Tébles B.1 and B.2.

Table B.l Example of Fertilizer Components

. i - : K :
No. Sample pH gz;:gﬁie BHg-N P205 20 Cthers  Total
(%) %) (%)
(%)
a 6.7 32.64 1.76 3.81 0.59 61.20 100
No. 1 .
b 6.8 29,96 1.55 3.05 0.64 64.80 100
: c 6.9 37.20 0.99 2,33 0.84 58.64 100
No, 2
d 7.0 33.92 0.81 1.85  0.78 62,64 100

Data Source ........ Bureau of Fertilizer, 2524 (1981)
Hote: No. 1 ...... Compost

No. 2 ...... Mixed Fertilizer



Table B.2 Market Price of Fertilizer

Small l.ots

No. 1 No. 2
'Regular 5 kg | 6 Baht 8 Baht
L 10 1 15
" 20 20 30
“ 50 35 35
Fine 20 26 -
" 50 50 -
Regulax 370 Baht/ton -
Fine 650 ' 740 Baht/ton




APPENDIX C
DIVERSION CHAMBER

A diversion chamber, as is termed here, is a chamber in which a
~diversion device is installed to divert the excess flow over the dry-
weather flow into a storm sewer and to maintain the Flow in the inter-

ceptor as predetermined.

There are three types of diversion chamber which are commonly used
and adoptable for the present project. After describing charaCteristics

of the three, diversion chambers suitable to the'locality'will be selected,

1. Hydraulic Separation of Excess Flow.

Hydraulic separation of excess flows from dry-weather flows

is accomplished by the following divices:

a) Leaping Type

The dry-weather flow is diVertéd into an intefceptor through
an opening in the invert of the combined sewer. Excess Elbw mixed
with storm water leaps across the opening and thus diverts
from the interceptor. A vertical-section of leaping type is

shown in Fiqure C.1.

b} Side-overflow Weir Type

The dry-weather flow continues along its normal path to
the interceptor. Overflow weir constructed on the side of the
combined sewer delivers excess flow during storm periods to the
water course. The crest of the welr is set at an clevation
corresponding to the desired depth of the dry-weather flow
in the sewer. A plan of side—overflow welir type is shown in

Figure C.2.



c) Siphon spiliway Type'

Siphon sp111way, as its name 1ndlcates, works on the sxpho-
nic pr1nc1p1e and automatlcally goes into action when dlscharge
in the sewer exceeds a certain limit. When dlscharqe is flow-
1ng in sewer up to throat level no 51phon1c action is initiated.
When wastewater level rises above the inlet level of the primary
pipe it gets.éloéed'and'the air at the throat is carried away
by Waﬁer. With a little more rise in water level, the siphon
starts functlonlng and wastewater from the top layers is dis-
“charged into the re11ef sewer._ Siphonic action continues til}l
the wastewater level in the sewer falls below the inlet level
of the primary pipe. Consequently air enters the throat of siphon
and suspénds'the siphonci action. fThe same action is repeated
whenever wastewater level rises above again. A vertical-section

of wiphon spillway type is shown in Figure C.3.

2. Characteristics of the Three Type

Among the three types, the leapihg type does not cause the

hydraulic loss in the sewer because no obstruction is in the chamber.

The side-overflow weiy type is the most inexpensive among the
three and the leaping type is more inexpensive than the siphon

spillway which is intricate.

3. Type of Diversion Chamber to be Installed

Among the above three types, the iéaping type and the side-over-

flow weir type are selected for the project,

Since Rama IV Sewer requires to avoid the hydraulic loss in
the sewer, the leaping type is recommended to be installed at Rama IV

Sewer,

' For other existing sewers, the side-overflow weir type is

reébmmended to be installed.

Figures C.4 and C.5 show a typical arrangement of dlvexsion

chamber to be installed at existing sewer.
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_APPENDIX D
DESIGN CALCULATION

De31gn calculatlon of sewers is carried out on - the assumed cond1— 
tion in the year 2543 (2000}, as defined in Chapter 6 Design Basis. 1Its

results are shown in Table D.1.

On the other: hand de51gn calculatlon of the treatment plant is

nade on the condltlon in the year 2535 (1992) The results of calcula—
tion are shdwn 1n_Table D.2. As the facilities thereof, however, Shbuld
.be.compatible Qith the fécilities in the final stéqé,-where the treat-

ment process is to be.converted to a conventional activateqd sludge'pfoéess,
~another design calculatlon on the assumed condltlon in the year 2543 (2000)
is also carrxed out. The results are shown in the same Table for conven—
ience of comparlson and confirmation of the compat1b111ty of the fac111-

ties.
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APPENDIX E
SELECTION OF MAIN EQUIPMENTS

Most.suitable equipments for the.preseht’prqjéét-are sélectéd from
among possible alternatiVé'equipments which are commonly htiliZed fof
the wastewater treatment works, as shown in the follow1ng Table E.l,

In selecting most su1table ones, special empha31s is placed on the.

f0110w1ng 1tems.

1) Operatibn and maintenance: to be easy

2) Function: to meet the following requirement
a. High efficiency '
b. Low eénergy consumption
c. Wide working range
d. Quick'operating speed

3) Durabkility: to be high

4) Cost: to be inexpehsive
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