4.4 Financial Planning (Refer to Chapter 8, Volume 1IV)

The financial viability for thé implementation of the First Phase
Prdgramme is studied based on the estimated capital cost of M$17,136,000
at 1979 price level (M$22,873,000 at escalated price) and annual recurrent

costs presented in Tables 4.6 and 4.7 respectively.

The availability of the various sources of funds. for the required
costs estimated as above are studied including internal generation
revenues as well as external fundings. Another potential source of
revenue for the project is studied to raise.by.Charging'fOr the sewerage

Facility use-and relevant user's ability to pay for the sewerage services.

The foreign currency portion of the capifal:cost is normally assumed
to be financed by the loans from the international lending agencies such
as International Bank for Reconstruction and Development (IBRD)}, Asian
Development Bank {ADB) or bilateral fund scurces such as Overseas
Economic Cooperation Fund  (OECF}, Jaﬁan. The local currency part bf
construction cost is assumed to be financed by the Federal Government.
.Hdwever, as the estimated foreign currency portion is significantly small
équivalent to only 24 percent of total cost, altérnative financial pro-
'jections are attempted on the assumption that the above international
lending agencies would not limit the loan to the foreign currency portion
only but extent a lcan to a parﬁ of local currency portion, when local

procurement is: done for those of foreign orxigin.

_The condition for the loans of above lending agencies are assumed

as follows based on the current lending practice.

‘1. . International lending agency (IBRD or ADB)
Interest : 8 percent per . annum

Repayment : 25 years ‘irncluding 5 years grace period
2. Bilateral lending;agenéy {OECF) -

" Interest : 3,25 percent — per annum

Repayment : 35 years including 5 years grace period
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3. rederal government
Interest : 6 percent 'per annum

Repayment : 35 years including 5 years grace period

Based on the assumption made above, the establish the most feasible
financial programme, nine sets of loan alternative axre developed and
compared each other with detailed financial statements for every
alternatives, so that it.will require the least amount of annual
.contrlbutlon from MPKS, assuning that the prOjeCt implementation is

dictated malnly by the MPKS s flnan01al capa01ty.

'As the result of above comparative study of each alternative, the
most favourable financing plan is 1) The project cost amounting to
M$7,998,000 is to be financed out of bilateral loan'with.annual interest
éf 3.25 percent per annum with 30 years repayment after 5 years grace
period. 2} A part of local currency portion amoﬁnting to M$11,998,000
is to-be financed by Federal Government loan with 6 percent interest
per annum and 30 years repayment after 5 years gfacé_period. 3) Land
acquisition cost amouhting M$2,877,000 is to be financed by Federal

- Government grant.

The sufficient revenues have to be raised for the sétisfacfory
operation as well as maintenance of the.sewerage system Constrﬁbted. The
policy to raise revenues for the public serVLCes should generally based
on the pr1n01ple that these who will recelve beneflts Or convenience
from such services should pay the charge or fees in accordance with
quéntity and qﬁality of benefits received. After cénsideratibn on
alternatives, it is recommended that sewerage chargé‘is coilécted from
Vthe'diréct users of the system as suxchafges on water consumptions of
.éach:household,'and sewerage tax of 5 percent of the whole. annual property
value which MPKS is to impose in accordance Qith the-Loeal”Governmeht |
Act and Street, Dralnage and Building Act is con51dered since those
who are not dlrectly u51ng fac111tles would also receive’ tanglble or
1ntanglble benefits such as environmental beautification and land,valué

increases.
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On the basis of studies made on ‘abilities and willingness to pay of
~the residents in the Study Area, sewerage charge is récémmended approximately
M$0.17/m3 for domestic waste_rate”and M$0.3O/m3 for trade waste rate from
1984 to 1986 to be collected from all customers whenever public sewers
are made available within 10 ft of customer's promises or connections .
are made. These rate are eguivalent to 70 percent of existing water

rate respectively. Such rate is recommended te increase to 290 percent

of existing water bill from 1987 to meet the allowance for assumed
escalated price, which is M$0.223/m3 and M$0.386/n3 for domestic and
trade waste water respectively. Such increase of rate is assumed to be
justifiable as the ability of the customers to pay would increasgse in
accordénce with general trend of increase of wage level as result of

the continuing favourable economic development of the State and the

Country.

The municipal fund allocation is assumed td be provided from general
rates fund of MPKS to supplement to sewerage charge'reﬁénua.' The aﬁount
of such reVehue is assumed to meet the minimum requireménts to enable
ﬁhé financial plan of each alternative to be viable. Tables from 4.8 to
4.10 are presented progected Income statement, Cash flow statement and

Balance sheet from 1981 to 1991,
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PART V
DRAINAGE FEASIBILITY STUDY

5. Drainage Feasibility Study

~ Most of the Study Area, which is indentical to that for Sewerage
Feasibility Study, different from the area. for Drainage Master Plan,
_has'been already urbanized as residential and commercial areas.  This
urbanization would be furfher“advanced, according to the development
plan prepared by STCP. Tﬁe development within the tributary outside
the Study Area also have been undertaken for residential and commercial

purposes.

The groﬁnd elevation of the:Study Area is generally low ranging
from 2.1 m (7 ft) to 1.4 m (4.5 ft), especially the residential area
along Jl. Telok Wan Jah at the upstream of the Sg. Raja, is flat in

1ow¥lying'with an average of 1.5 m (5 f£ft) above MSWL.

The ‘existing drainage system in_fhe:study Area consists of two main B
watércoutses nameiy the S8g. Raja and'Sg. Derga, and various type of
smaller drains. These main drains are basically natural streams which
are earth channel with variocus width and "depth, an& aré heavily silted
with about 1 meter or more in depth. These draips have capacitiés.from _
2 m3/é at upstream and 12 m3/s at dowhstream; but these are not sufficient
to cater for the surface runoff, even ﬁhé l-year storm freguency occurred
Undér-the present ground condition. - The.network'of smailer drains
thrOujhout the built-up area consists of either U-shape or rectangular
section of open éhannel} and although these smaller drains have generally

been working well so far, some of them especially earth drains are in-

sufficient to accommodate the surface runoff under the present condition.
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5.1 Basic Considerations

In accordance with the study in the Master Plan prepared bf SDID,
l-year river flood level resulted from the hydfoibgical analysis of
river flood flow on the basis of the statistical data is applied as
the basis for the design of urban drainage system. This river watér level
as applied by l-year river flood level is 1.7} wm (5.6 £t) at the con-
fluence of the two river, namely the Sqg. Kedah and Sg. Anak Bukit.
Furthek, the 100-year £requency river flood flows are also considered
and applied for the purpose of checking the trunk drainage system togethér
with the bund alignment:, same as the recommendation made in the Master
Plan. This water level applied at the confluence of two rivers referred

above is 2.23 m (7.3 ft).

The design work of the drainage facilities\proposed is basically
in accordance with that recommended in DID's Planning and Design Pro-
cedure No. 1 "Urban Drainage Design Standards and Procedures for. Peninsu-

lar Malaysia", and Master Plan propcsed-by SDID.
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5.2 Proposed First Phase Programme

The proposéd First Phase Programme selected among’ three most feasi-
bile alternatives folloﬁs the concept to satisfy a minimum level of wofk
required to mitigaté*the existing flood problems by constructing the
trunk and secondaiy drains, ahd by protecting the low-lying area from
flooding of river water by provision of embankment and installation of

gates, as shown in Table 5.1.

The proposed drainage facilities inélude trunk aﬁd'secondary drains,
embankment and other related facilities. The proposed roﬁte of the trunk
drain is basically the same as that of the existing water courses of the
5g. Raja and Sg. Derga. The type of this drain is rubble wall channel
with mortar linning using wire nets, taking into account the advanﬁage
on hydraulic, economic and esthetic points of view. (Refer to Figure 5.1,

Volume V)

To protect the whole Study“Area from backing up of the river water,
the outlet gates are pr0posed'to be installed at ﬁhe outiet of trunk
and secondary drains. Further, for pfotectioh from iiver flooding
especially low-lying area along thé S5g. Kgdah, embankment is proposed
from J1., Raja to féilway along the Sg. Kedah.

In the area not Servéd by trunk drain, adequate secondary drains
nedeséary fbr,the imméaiate need are proposed. 'The networks proposed
for the Secondary drain which shall serve per area of abproximately
4 ha (10 acres) is basically in accordance with the existing network

system identified based on the findings of the survey carried out during

the course of the field work.
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5.3 Disbursement Schedule

The cost required for the porposed implementation programme ovei,
the five years from 1981 through 1985 is to‘be approximately M$4.4 million
at 1979 price level, M$6.1 million at escalation'price with 8 percent
annum escalation factor from 1979 price level of construction works,
and M$0.2 million of operation and maintenance works for the same period,
with those facilities of trunk and secondary dfains, embarnkment and other
related facilities excluding the floodway, pumping station and reservoir.
These cost referred above are presented in Table 5.2 and 5.3 respéctively,
aﬁd estimated annual disbursement at escalated prices are presented in

Table 5.4,
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Table 5.2 Project Costs Estimates at 1979
Price (Egcalated Price) (a)

{M$1,000)
Year Project Costs
1981 721 ( 841)
1982 817 (1,029)
1983 862 (1,172)
1984 930 (1,366)
1985 . 977 (1,550)
Total® 4,307 {5,958)

{a): (1) Figires in parentheses are prices
escalated at 8% per annum from 1979
price level,

(2) * includes costs for embankment, con-
tingency allowance, engineering fee and
acquisition. ' '

Table 5.3 Maintenance Costs at 1979 Price
(Escalated Price) (a)

(M$1,000)
Year 'Mainkenancefcésts
1981 15 a7
1982 22 (28)
1983 40 (54)
1984 50 {73)
1985 58 (92)
1986 65 (112)-
1987 84 (156)
1988 84 (168)
1989 84 (180)
1990 _ 84 (196)
1991 84 (213)

(a): Figures in parentheses are prices escaiated
at 8% per annum from 1979 price level.
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Pable 5.4 Estimated Annual Disbursement
at escalated price

(M$1,000)
Year _ Construction Maintehance ' Total
1981 841 17 - 858
1982 1,029 28 1,057
1983 1,172 54 C 1,226
1984 . 1,366 73 1,439
1985 1,550 92 . 1,642
1986 - 112 112
1987 - 156 156
1988 - . - - 168 . 168
1989 . - 180 180
1990 - 196 196
1991 - 213 - 213
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5.4 TFinancing Consideration

As described in the preceding paragraph M$6.1 million is required to
implement the proposed drainage system project and the substantial portion
of the construdtion cost is relatéd to the trunk drains equivalent to
approximatély 80 percent of the total cost. After careful consideration,
MPKS is to be an executing agency for the project implementation as pro-
posed in "Institutional Study Report";(Volume VI). It wmay therefore be
necessary for MPKS to ensure the réquired fund and establish an anmual

disbursement programme prior to the pfojedt implementation.

Iﬁ the mean time, it is noted in the annual report of State Budget
qu 1972 that'State‘Governmeﬁt received;subsidy:amdunting to M$13 million
from the Federal Government and-apﬁfoxiﬁatély M$4 million was .alldcated
to State Government agenby”of DID for its activities.  S50 far as MPKS
will undértake'draihage activities, afrangemeht-should be made that .
MPKS will receive certain ‘amount of subsidy from fhe FedéralIGovernﬁent
in order to meet réquired'consﬁruction activities. It is alsolrecqmméhded
that cooperation should be eétablished'betweén the Staté‘Government”éhd:
MPKS to prepare the cost estimation'fpr'drainage prog;amme'and to subﬁit
to the Fedefal Treasury for thé Federal subsidy to finance the project
in a form of annual allocation during five-years in accordance with

disbursement programme as shown in Table 5.2.
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PART VI.
INSTITUTIONAL STUDY

6. Institutional Study

The studies are perfomred on institutional and administrative arrange-
ment for the proposed éewerége and drainage system at Alor Setar and its urban
environs, Kedah State aiming at the creafion of a sound and viable local
institution in the Project Area to deal with and ekecuﬂe sewerage and
dréinage éystem construction and opefation in the immediate and long

term period up to the year 2000.

For the early implementation of the Project a_practical and realistic
institutioqal arrangement is recommended by mobilizing the existing
agencies' functions and personnél with emphasis on gradual organizational
development for the subsequent stages. In this connection existing
various agencies at all levels more or less rélated to the activities
of the sewerage and drainage have been idehtifiéd.thfough invesfigation

and discussions with officials concerned.

_ The studies contain récommended institutional'arrangement tdgether
with the Organiﬁational structure for a newly proposed-institution in
broad tefﬁs With.fhe iequired staffing schedule, togefher with iéviews
on existing legal provisions which would providé supporting basis for

implementation of sewerage and drainage administration.
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6.1 Studies and Recommendation for Sewerage (Refér to Section 1, Chapter 2
Volume VI)

(1) The existing activities of.various goverhment agengies at all
levels related to sewerage system have been looked into to substanfiate
the data by whbich a potential executive institution. for the project

can be identified. It is found that several government agencies

have been found to be more or less.related to the services for

the improvement of sanitary and health as well as environmental

control in the community in Federal, state and Local Government

levels as listed below incluaing an authority which deals with.rural

agricultural development:

Federal Government Level

1. Economic Planning.Unit (EPU) under Prime Minisfef's Office

2, FEnviornmental Health and Engineering Unit (EHEU) under the
Ministry of Health _ | ' '

3. Dlalnage and Irrigation Department (DID) under the Mlnlstry
of Agrlculture and Fisheries

.4. .Mlnlstry of Local Government _

5. Department of Environment,"Ministry.of Science, Technology
and Environment

6. Publlc Works Department (Federal JKR) under the Mlnlstry of

_WOrks and Utilities in Federal Government.

’

State Gove%hment Level (Kedah Staﬁe)

. State Economlc Plannlng Unit (SEPU) _
Staté Medical and Health Serv1ces Department
State Town and Country_Plannlng {STCP)

State Public Works Departmenﬁ,(JKR),

State Drainége and Iffigéﬁion Department {SDID)

State Economic Department Corporation (SEDC)

I e T I S R

. Muda AQ;iCulturai Development Authoriﬁy (MADA}

Local Government Level

1. 'Majlis Perbandaran Kota Setar (MPKS)

(Municipal Council of Kota Setar)
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(2}  Four feasible alternatives are considered. They are:

Alternative L. Creation of a new sewerage autonomous_sfatutory
| body by the State Government

Alternative 2. Expansion of the Water Supply Division of State

Public Works Department to include the sewerage
_ service function

Alternative 3. Expansion of the existing function of MPKS to
include sewerage service function

Alternative 4. Creation of Joint Committee with representatives

from JKR, SDID and Health Department and MPKS

After analyzing and balancing advantage and disadvantage of
the four alternatives, Alternative 3 is recommended as the most

appropriate alternative.

(3) The follow1ng new functlonal unlts recommended to be set up in
the ex1st1ng Engineering D1v151on of MPXS based on the selected

Alternatlve 3 as shown in Table 6.1.

1. Operation and maintenance
2. Design -
3. Construction

4. Laboratory

The staffing schedule for the newly reqﬁired functions were
estimated_at the end of every five years up to the vear 2000 as
guideline for executing institution of MPKS to recruit. the per-

sonnel.,

1981 1982 1983 1984 1985 1986 1987 1988 1989 -1990 1995 2000
15 15 34 34 35 35 - 35 35 39 40 45 50

" The newly expanded Englneerlng Division should coordlnate closely
Wlth the Flnance and Health Division of MPKS. It 1s suggested that

sa separate accountlng system exclus1vely for sewerage system opera-
tlon be. arranged ;n Flnange D;v1510n to- perﬁorm—f;nanelal_functlon

properly for sewerage actiVitiesfseparated from others,
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Preferably the new division should take over the sanitary functions
from the Health Division by stage over a pericd of say, 2 vears. This
gradual take-over will not pose a sudden burden on the Enqineering

Division and will make the task easier.

' (5) Following regulations pertinent to Sewerage services were

reviewed in terms of their executive and financial power.

# Local Government Act, 1976

* The Street, Drainage and Euilding Act, 133, 1974

* Drainage, Sanitation and Saﬁitary_Plumbing By-Laws, 1976
* Town and Country Planning Act, 1976

* The Environmental Quality Act, 1974

* Kota Setar Municipal Council Anti-Titter By-Laws, 1979

The provisions of the existing regqulations as. above, especially
those of The Street, Drainage and Building Act, have been consideréd
satisfactory to legally support.the implementation of the proposed
preject and no additional legislation wuuld be needed except certain
supplementary provision by way of by—laws/reguléfiohs. {Refer to

Section 1, Chapter 3, Volume VI)
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Studies and Recommendation for Drainage (Refer to Section 2,

Chapter 2, Volume VI)’

{1} The institutional arrangement for the drainage system project
has been studied in a similar approach, in principle, employed for

the sewerage system project.

Bmong the existing agencies reviewed for the sewerage system
project the following agencies specificelly related to the drainage
activities in the project area were further reviewed. Such agencies

are:

1. Drainage and Irrigation Depertment (DID), Federal Government

2, Drainage and Irrigation Department (SDID), State Government
_of Kedah

3. Majlis Perbandaran Kota Setar (MPKS)

4, Public Works Department, State_Government of Kedah (JKR)

5. Muda Agricultural Development Authority (MADA)

After reviewing the present activities practiced by above
agencies SDID and MPKS are considered to be directly involved in .

the prepared drainage project.
(2) Three alternatives. are considered as follows:

Alternative 1. SDID undertakes overall responsibility for

the construction and operation/maintenance of

A

_ the dfainage'systeﬁ.

Alternative 2. MPXS undertakes overall respon51b111ty for the

7 constructlon and operatlon/malntenance of
~the’ dralnage system.

Alternative 3. SDID undertakes-thefconetructionfof all drainege
system proposed in the Project, while MPKS. is
respon51ble for the malntenance of the secondary and
1nfrastructural dralns and SDID undertake respon—"”
31b111ty for the trunk drains malntenance in compllance

with present practice.
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~Taking into the recent intention of -the Federal Government that
the locél government‘should'be responsible for sewerage and drainage
.undertakihgs Aiternative 2 is recommended as appropriate to meet'
the immediate'need for the organizational‘érrahQEment required for the

implementation of the project.

(3) in accordance with the recomﬁehdéd alternative as éboﬁe, MPKS
is recbmmended to provided functibnal units responsible for planning/
designing as well as consﬁruction and to expand the sewer unit in the
“sewerage & drainage department.propbsea for the sewerage system '
‘project récruiting personnel to bé réqﬁired‘fdr‘the maintenance

subrequest to the completion of drainage system construction.

(4} fFollowing regulatidns were reﬁiewea in addition to those

regulation reviewed for sewerage system project.

* The drainage Works Ordinancé, 1954
* The Irrigation Areas Ordinaiice, 1953

* Waters Enactment No. 129 KEDAH, 1960

*The piovisiohs of the exiSting'&égplation'reviewed for_dréinage
works:afe found to meet the legislative requirement, when gazetted for
MPKS as p#oposed.to undertake the ¢onstru¢£ion and maintenance of |
the d:ainége sy$tem-respectively. (Refer to Séction.Z; Chapter 3,

Volume Vi)

- 58 -






o ANNEX 1
PROJECT ORGANIZATION FOR STUDY






The members of the Steering and”Technical Committees of the Govern-

ment of Malaysia} the Japanese Supervisory Committee and Study Team of

follows:

the Consultants throughout the overall period of the project are as

1. Steering Committee, Government of Malaysia

bato'Haji Radzi Bin Bassir Dsak,

Swk, Amn, Bck

Mr. Bashah bin Nordin
Ms. Rosmah Hj._Jehfra
Mr., A. Sekarajésekaran
Mr. Khoo Soo Hock

Mr. Mohd Said bin Abdul Kadir

Y.B. Dato' James Ponnudurai

Y.B. Dato' Ng Chow Choon

Mr. Ahmad bin Abdullah
Ms. Latifah bt. Hj. Mohd Yatim

Mr. Nor Aman bin Haji Raffii

Mr. Mohd Safee bin Ishak

State Government, Xedah
Economic Planning Unit
Rconomic Planning Unit
Ministry of Health

Drainage and Irrigaﬁion Dept.

Ministry of Housing and Local
Government

Public Works Dept., Kedah

Drainage and Irrigation Dept.;
Kedah

State Economic Planning Unit, Kedah

Town and Country Planning Dept.,
Kedah

Municipal Council Kota Setar, Kedah

Municipal Council Kota Setar, Kedah

Mr. Bashah bin Nordin or Dato' Haji Radzi Bin Bassir serves as a

Chairman of the Committee depending updn the venue of meeting to

be heid either in Alor Setar or in Kuala Lumpur.

Technical Committes, Government of Malaysia

Mr. A, SekaréjaSekarén

Mr. Ahmad bin Abdullah

Y.B. Dato' Ng:Chow Choon

¥.B. Dato' James Ponnudurai
Ms. Latifah bt. H). Mohd Yatim
Dr..R.G. Pillay

Mr. K. Rishyakaran"

Mihistry of Health

Stﬁte Economic'Pianning Unit, Xedah
Drainage and Irrigation Dept., Kedah
public Works Dept., Kedah

Town and:COuntry Planning bépt.; Kedah
Health Dept.; Kedah
Healtthept.;;Kedah






Mr. Nor Aman bin Haji Raffii

Mr. Mohd Safee.bin Ishak

Municipal Council Kota Setar, Kedah

Municipal Council Kota Setar, Kedah

Mr. A. Sekarajasekaran serves as a Chairman of the Committee.

Supervisory Cbmmittee, Government

of Japan

Dr. Mamoru Kashiwaya

Diréctor, Research and Technology
Development Division, Japan Sewage

“Works Agency

Mr. Shigeru Ando

Mr. Yukio Nakagawa

Mr. Akira Kato
Mr. Shigetaro Yamamoto

Mr. Taigo Matsui

Dr. M. Kashiwaya serves as a Chairxr

Nihon Sudio Consultants (NSC)

Mr. Bkira Saita

Mr. Takeshi Ueno

Mr. Takeshi Tsutsumi
Mr. Shohei Sata

Mr. Ikuo Sugawara

Mr. Katsﬁji Shimizu
Mr. Tétsuq Horikawa
Mr. Yoshihiro Yamaiaki

Mr. Kazuhiro Asada

‘Mr. Masahito Onogi

Mr. Shunji Etoh

Head, Sewage:Works Section, Water
Quality Contreol Division, Ministry
of Construction

Deputy Director, Planning Division,
Japan Sewage Works Agency

Deputy Director, Flood Protection
Division, ‘River Bureau, Ministry
of Construction

Deputy Director, Research and
Statistic Division, Planning
Bureau, Ministry of Construction’

Special Assistant to Director of Plann-—

ing Department, Japan Sewage Works
Agency .

man of the Committee.

Project Manager

Co-Project Mdnaqer,

Site Representative .of NSC
Engineering Advisor
Engineering Advisor Cos

Senior Engineer

‘Sanitary Engineer

Civil Engineer

' Sanitary Engineer

Sanitary Engineer .
Civil Engiheer '

Chemicai Enginéer






Mr, Osamu Suda . Chemical Engineer

Mr. Mitsugu Takai Chemical Engineer
Mr. Hiromichi Yuasa Economist
Mr. Yoshio Mitsuhashi Economist

Mr. A. Saita, Project Manager is responsible for overall operétion
of the project throughout the contract period, and Mr. T. Ueno, Co-
Project Manager, serving as Site Representative of NSC, supervise entire

work throughout the period of the project.

Messrs. T. Tsutsumi and S. Sata are some of the senior engineer for
serving the duration of project, as overall technical advisor to the team
activities, and also participated partially durihg'the period of field

works.






ANNEX 2

GLOSSARY (Definitions of Terms}






Activated Sliudge Process

A process:for achieving biological stabilization of sewage based on
use of activated sludge generated under aerobic conditions mainteined
by included ‘aeration in a reaction chamber, with the effluent subse-
quently settled and part of the sludge returned to the reaction
chamber.

Aeration

The bringing about of intimate contact between air and a liquid by
one or more of the following methods: . (a) spraying the. liguid in
the air, (b) bubbling air through the liquid, ({(¢) agitating the
liquid to promote surface absorption of air.

Aerated Laboon

A natural or artificial wastewater treatwent - pond in which mechanical
or diffused-air aeration 1s used to supplement the oxygen supply.

Rerobic

Requiring, or not destroyed by, the presence of free elemental'oxygen.

Aerobhic Bacteria

Bacteria that require free elemental oxygen for their growth.

Benefit-Cost Ratio

A theoretical'ecqnomic.concept, usually expressed by relating the
present value:of the stream of capital costs and annual expenses
of the project.

Biochemical Oxygen Demand (BOD)

A

Abbreviation for biochemical oxygen demand. The quantity of oxygen
used in the biochemical oxidation of organic matter in specified
time, at a specified temperature, and under specified conditions.

Box Culvert

A culvert with a rectangular cross section.






Branch Sewer

A sewer which receives wastewater from a relatively small area,
and discharges into a main sewer serving more that one branch-
sewer area.

Coefficient

A numerical guantity, determined by experimental or analytical
methods, interposed in a formula which express the relationship
between two or more variables to include the effect of special
conditions or to correct a theoretical relationship to one found

by experiment or actual practice.

Chlorination

The application of chlorine to water or wastewater, generally for

the purpose of disinfection, but frequently for accomplishing other
biological or chemical results.

‘Coliforms

An important parameter for assessing the level of pollution in receiv-
ing waters, based on measuring the concentration of coliform bacteria,
which is a rough index of the probable level of contamination by
human excreta.

Collecting System

A system of sewers and appurtenances for the'colleétion, transporta-
tion, and pumping of sewage and industrial wasteés.

Combined Sewer

A sewer receiving both surface runoff and sanitary and/oxr industrial
wastewater. . . A

Culvert

A closed conduit for the free passage of surface drainage water

under a high-way, railroad, canal, or other embankment. '
Demographic Characteristics

The vital statistics of population, such as births, deaths, mérriages,

rate of growth, age distribution, literacy and levels of education,
skills and/or income. '






Depreciation

The amount which must be charged'against profits each vear in a series
which will equal the original purchase price of a given asset at the
end of its useful life expectancy.

Discount Rate

The compound rate of interest'which nmeasure the difference between
two values separated by one or more successive periods of time.

The rate is applied to the ultimate value to determine the present
value of the series at any prior point in time.

Design Rainfall

The rainfall estimate corresponding to an enveloping depth - dura~
tion curve for the selected frequency, often referred to as the
"Design Storm"

Discharge

As applied to a stream or conduit, the rate of flow, or volume of
water flowing in the stream or condult at a given place and within

a given period of time.

Dissolved Oxygen

The oxygen dissolved in water, wastewater, or cother liguid, usually
expressed in milligrams per liter, parts per million, or percent of
saturation. Abbreviated - Do.

Domestic Wastewater

Wastewater derived principally from'dwellings, business buildings,
institutions and the like. It may or may not contain ground water,
surface water or storm water. Also called sanitary sewage.

Drainage Basin

An area from which surface runoff is carried away by & single draina&e'
system. Also called catchment area, watershed, drainage area.
. Feasibility Study

A compilation of the economic benefits of a prbposed_project for compa-
rison with engineering and other estimates of total costs to determine

the relative mexrits of the project vis-a-vis other potential social
investment. '






Force Main

A pressure plpe Joining the pump discharge at a water or wastewatey
pumping station with a point of gravity flow.

Gradient

The rate of change of any characteristic per unit of length or scope.
The terms is usually applied to such terms as elevation, velocity,
pressure.

Head

The height of the free surface of fluid above any point in a hydraulic
system; a measure of the pressure or force exerted by the fluid.

House Connection

The pipe carrying sewage from the building to a public sewer. Also
called Building Sewer and House Sewer.

Hydraulic Gradient

The slope of the hydraulic grade line; the rate of change of pressure
head; the ratio of the loss in the sum of the pressure head and
position head to the flow distance. For open channels, it is the
slope of the water surface and is frequently considered barallel to
the invert. For closed condu1ts undex pressure, it is the slope of
the line jointing the elevations to whi(h'water would rise in pipes
freely vented and under atmospheric pressure. A p031t1ve slope is
usually one which drops in the direction of flow.

Industrial Wastes

The liguid wastes from industrial processes, as distinct from domestic
or sanitary wastes. o

Infiltration

{1) The flow or movement of water through the interstices or pores

of a soil ox other porous medium. (2) The guantity of groundwater

that leaks into a pipe through joints, porous walls, or breaks. (3)
The entrance of water from the ground into a gallery. {4) . The absorp-
tion of liquid by the soil, either as it falls as precipitation or from
a stream flowing over the surface.






Infrastructure

The basic structures and facilities upon which the economic activities
of a community or region are dependent, such as roads, railways,
school systems, water and power supply and other public utilities.
Sometimes referred to as Social Overhead Capital.

Tnitial Storm

The storm having a return period of 2 or 5 years.

Inlet
(1) A surface connection to a drain pipe. (2) A structure at the
diversion end of a conduit. (3) The upstream end of any structure

through which water may flow. (4) A form of connection between the
surface of the ground and a drain or sewer for the admission of
surface or storm water. (5) BAn intake.

Invert

The floor, bottom, or lowest portion of the internal cross section of
a closed conduit. Used particularly with reference to aqueducts,
sewers, tunnels, and drains. Originally, it referred to the inverted
arch which was used to from the bottom of a masonry-lined sewer.

Land Use

The culture of the land surface, which affects the social and economic
conditions of a region and which determines the amount and character
of the runoff and erosion. Existing or zoned economic use of land,
such as residential, industrial, farm, commercial.

>

Pumping Station

- A wastewater pumping station that lifts the wastewater to 'a higher
elevation when the continuance of the sewer at reasonable slopes
would involve excessive depths of trench, or that raises wastewater
from areas too low to drain into available sewers. These stations
may be equipped with pneumatic ejectors, centrifugal pumps, or other
punps .

Main Sewer
A sewer that recelives many tributary branches and serves a large

territory. Also called Trunk Sewer. In small systems, a sewer to
which one or more branch sewers are tributary. '






Major Storm

The storm having a return period of 100 years.

Manhole

An opening in sewer provided for the purpose of permitling a man
to enter or leave the sewer.

Municipality

The officials governing such a community as city, town, etc.

Outfall Sewer

A sewer which receives the sewage from a cellecting system and carries
it to a point of final discharge. See Pipe OQutlet.

Open Channel

Any natural or artificial waterway or conduit in which water flows with
its surface exposed to the outside stmosphere.

Outlet

Downstream opening or discharge end of pipe, culvert or canal.

Overland T"low

The flow of water over the ground before it enters some defined
channal., : Co

Oxidation Pond

A basin used for retention of wastewater before final disposél,.in
which biological oxydation of organic material is effected by
natural or artificially accelerated transfer of oxygen to the
water from air.

PH.

The reciprocal of the-logarithm-of the hydrogen-ion qondgntratioh‘
in grams per_liter_of solution, WNeutral water, for example, has
a pil value of 7 and a hydrogen-ion concentration of 10-7,






Pipe Outlet

A pipeline which conveys the effluent from a reserﬁoir, sewage
treatmentplant, or other structure to its point of discharge.

Present Valve

The economic method which recognizes and quantifies the values of
differences im time. Benefits or.costs which are expected to be
received or incurred at a future date are worth less than those
which can be enjoyed or must be paid currently. ' Pregent value at
any point in time is determined by applying a given discdunt rate
to the ultimate value for the appropriate number of years.

Public Sewer

All sanitary sewers, except house connections.

Primary Treatment

{1) The first major (some times the only) treatment in wastewater
‘treatment works, usuably sedimentation:. (2) The removal of a sub-
stantial amount of suspended matter but little colloidal and no
dissolved matter.

Rainfall Intensity

Amount of rainfall occurring in a unit of'time, converted to its
eguivalent in millimeters per hour at the same rate.

Rainfall-Intensity Curve

- A curve that expresses the relation on rate of rainfall and their
duration. Each curve is generally for a period of years during

which time the intensities shown will not, on the average, be exceeded
more than once. N '

Rational Method

A method of estimating the runoff in a drainage basin at a specific
peint and time by means of the raticnal runoff formula. For each
drainage area, the rainfall rate under a stated intensity-duration
relationship, the fraction that will appear as runoff, and the bagin
area above the specific point are estimated. Their products is the flow.
This method is used to estimate storm runoff in urban areas and flood
flows in streams. - . : ' -
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Roughness Coefficient

A factor in the Chezy, Darcy-Weisbach, Hazen-Williams, Kutter,
Manning, and other formalae for computing the average velocity of
flow of watex in the conduit or channel, which represent the effect
of roughness of the confining material on the energy losses in the
flowing water.

Runoff

{1} That portion of the earth's available water supply that is
transmitted through natural surface channels. (2} That part of the
precipitation which runs off the surface of a drainage area and
reaches a stream or other body of water or a drain or sewer,

Runoff Coefficient

The ratio of the maximum rate of the runoff to the uniform rate of
rainfall with a duration equaling or exceeding the time of concen-
tration which produced this rate of runoff.

Sanitary sewer

A sewer which carries liquid and water-carried wastes from sanitary
conveniences of residences, commercial buildings, industrial plants,
and institutions, together with quantities of ground, storm and
surface water which are not admitted inteéntionally.

Sanitary Wastewater

(1) Domestic wastewater with storm and surface water excluded.

(2} Wastewater discharging from the sanitary conveniences of
dwellings (including apartment houses and hotels), office buildings,
industrial plants, or institutions. (3) The water supply of a
community after it has been used and discharge into a sewer. Also
called sanitary sewage. ' :

Separate System

A system of sewers and drains in which sanitary wastewater and storm.
water are carried in separate conduits,

Septic Tank
A settling tank in which settled sludge is in immediate contact

‘with the wastewater flowing through the tank and the organic solids
are docomposed by anaerobic bacterial action.
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Sewage
The spent watex of a community. Term now being replaced in technical
usage by the preferable term wastewater.
- Sewage Works
All-inclusive term for wastewater collection, pumping, treatment, and
disposal facilities. Term declining in use.

Sewer

A pipe or conduit that carries wastewater or storm water drainage.

Sewexage

SyStem'of5piping, with appurtenances, for collecting and conveying
wastewater from source to discharge. Term declining in use.

Stabilization'Lagoon

A shallow pond for storage of wastewater before dlscharge Such
_1agoons may serve only to detain and equalized wastewater composi-
tion before regulated discharge to a stream, but often they are used
for bioclegical oxidation.

Stabilization pond

A type of oxidation pond in which biological oxidation-of-organic
-matter is effected by natural or artificially accelerated transfer
of oxygen to the water from air.

Stoxrm Sewer

A sewer that carries storm waﬁer and surface water, street wash and
other wash waters, or drainage but excludes domestic wastewater and
industrial wastes. Also called storm drain.

Storm Water

The excess water runninf off from the surface of a drainage area
during or immediately after a period of rain. It is that portion
‘of the rainfall and resulting surface flow that is excess of that
which can be absorbed through the infiltration capacity of the
surface of the area.
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Sullage

Any household waste liquids dischérged from ény\bath, shower,
lavatory, bkasin, floor gully, laundries or sink (net bheing a
slop sink) but excludes faecal water and urine.

Term

The period of time stated in the loan contract by the end of which
the loan must be fully repaid.

Tidal River

A river in which flow and water surface elevation are effected by
the tides. Such effect usually occurs in the lower stretch near

the mouth, where thé gradient is very flat. TIn some streams, the
effect may extend a hundred or more kilometers upstream from the

mouth.

Time of Consentration

The period of time required for storm runoff to flow from the most
remote point of a catchmeht or drainage area to the outlet ox

point under consideration,: It is not constant, but varies with depth
of filow and condition of channel.

Useful Life Expectancy

The period of time durlng whlch a plece of equipment a bulldlng

or other physical asset is expected to render the. serv1ce or per-

form the function for which it is’ 1ntended at an acceptable level

of efflclency, with ‘ordinary maintenance and under cperating condi-
tions expected in the given situation. Technical and financial plann-
ing assumes that the asset will have Lo be xeplaced at the end of its
expected useful life.

Wastewater

The spent water of a cOmmunity.' From the standpoint of source, it
may be a combination of the llquld and watercarried wastes from
residences, commercial- bulldlngs industrial plants, and 1nst1tu—
tions, together with any groundwater, surface water, and . storm wateyr
that may be present. In recent yvears, the ward wastewater has taken
precedence over the work sewage.
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