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TIME PHASED SEWERAGE PLANNING
FOR MAIN SEWER CAPACITY EXPANSION

T v

Akira SAKAI

Abstract; Adoption of area-wide sewerage system has brought about long-term planning problems such as
uncertainty of the planning parameters and increasing investment at the initial stage of the project. Time
phased construction becomes a present problem of sewerage planning.

This paper discusses the case that the multiple sewers are adopted as the main sewer system. Multiple sewer
system has an advantage of sizing flexibility at the intermediate stage, comparing to the case of full-scale con-
struction at the initial stage.

Optional sizing at the initial stage is examined with the present value of expected total project cost calculated
by serial demand patterns and its occurrence probability. Case study reveals the advantage of multiple sewer
system and necessary conditions to perform the time-phased construction of main sewer system.

Keyworsd; Area-wide sewerage system, uncertainty, time phased planning.
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Table—~1 Uncertain Factors concerning

Sewerage Planning

Planning parameters | Area, Population
Inflow
Other planning ( ex. housing

development)

Cost Cost Fluctuation
Cost Function
Technology inovation
Discount rate———
Efficiency Utility function
Finance Financial resources
Others Excessive infiltration/inflow

Reliability of water quality prediction
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Table—2

Time phased characteristics of sewage facilities

Object |Facility Time phased characteristics Cogztrriu(c)tilon Cost proportion ?:zleex
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area |sewer died. planning out planning area
period period (A;)
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sewer economy of scale permit struct at period is area(A,)
small number of construction |the initial |limited constructed
stages, and capacity is underloaded|stage small for planq length(L,)
in some period. (inclnding | ning period flow capa-
Time phased construction has|full scale city (Qp)
been proposed for large scaleconstruction)
treatment systems.
point|wastewater | The number of construction |throughout|smaller than| treated
treatment stages is large. If the number |planning collective f1ow(Qy)
plant is large, economy of scale |period sewer
decreases. The number of investment at{ (of ten larger
construction stages varies |the initial |at the initial
according to the facilities-|stageis large| stage)
(ex. smaller for administrat-
ing building) Many studies
delt with treatment plant
capacity expansion problems.
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