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ABSTRACT

The purpose of this study is to improve project performance analysis indicators for BTL sewer rehabilitation projects. Among the assessment
indicators for BTL sewer rehabilitation projects, an infiltration assessment indicator is given a high score of 17.5 points as a single assessment
item. This infiltration assessment indicator is assessed focusing on the amount of infiltration, and presently calculated according to ‘Nighttime
Domestic Flow Evaluation’ method. However, this assessment indicator’s failure to reflect the geological features of Jeju region is emerging
as a problem in the operational stage. Thus, this study intended to compare and analyze the calculation result depending on the assessment
indicators and the actual amount of infiltration, centering on Jeju region. To this end, this study analyzed the amount of infiltration in five areas
of Jeju Province calculated according to ‘Nighttime Domestic Flow Evaluation’ method. Also, a complete enumeration survey was carried
out about the conditions for actual infiltration occurrence. According to the results of this survey, ground water level is distributed lower than
the level of sewer pipes. The results of a sewer pipe function test show there was no infiltration occurrence caused by sewer pipe defect. So,
it is concluded that ‘Nighttime Domestic Flow Evaluation’ method, which is utilized for the current assessment indicator, is not appropriate
to apply to Jeju region, and it is thought that there is a need to establish infiltration criteria specialized for Jeju region.
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Fig. 1. Nighttime Domestic Flow Evaluation
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Table 1. Status of Fixed Flowmeter Installation
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Section Treatment Zone Mini-Treatment Zone Sewage Products Zone Flowmeter Type Install Diameter (mm)
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Table 2. Status of F1 Fixed Flowmeter Infiltration

Section Average Flow (ms/d) Minimum Flow (ms/d) Nighttime Domestic Flow (ms/d) Infiltration Volume (m3/d) Infiltration Ratio (%)
(@ (b) (© (dF=(b)-(0) (d)*100/(a)
Feb. 92.56 26.35 17.52 8.83 9.53
Mar. 137.62 42.05 26.06 15.99 11.62
Apr. 151.26 49.26 28.64 20.62 13.63
May 169.24 55.99 32.04 23.95 14.15
Jun. 187.61 67.33 35.52 31.81 16.95
Jul. 175.98 48.13 32.64 15.49 8.80
Aug. 194.48 47.92 36.08 11.85 6.09
Sept. 217.59 72.83 40.36 3247 14.92
Oct. 188.94 63.99 35.05 28.94 15.32
Nov. 238.95 107.71 44.32 63.39 26.53
Dec. 216.84 99.71 40.22 59.49 27.44
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Table 3. Status of F2 Fixed Flowmeter Infiltration

Section Average Flow (m’/d) | Minimum Flow (m’/d) | Nighttime Domestic Flow (m*/d) | Infiltration Volume (m*/d) | Infiltration Ratio (%)
(a) (b) (0 (d=(b)-(c) (d)x100/(a)
Feb. 46.24 28.53 7.85 20.67 44.71
Mar. 66.02 39.54 11.21 28.32 42.90
Apr. 84.54 46.85 14.36 32.49 38.43
May 71.63 41.52 12.17 29.35 40.98
Jun. 87.73 50.14 14.90 35.24 40.16
Jul. 107.62 52.23 17.71 34.52 32.08
Aug. 76.11 38.10 12.52 25.57 33.60
Sept. 95.81 45.92 15.77 30.16 31.48
Oct. 76.21 37.85 12.54 25.31 33.21
Nov. 62.17 31.07 10.23 20.84 33.53
Dec. 64.97 32.20 10.69 21.51 33.11
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Fig. 6. Compare of F4 Observatory Underground Water Level and
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Table 4. Completion upon Evaluation Indicators
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) ) Evaluation Indicators and Verification Method Quantity of
Section Object Item - - — . Allowable Rate
Evaluation Indicators Verification Method Inspection
New Build . CCTV + Watertight 5% of The .
. P e . . All L Bel
Pipe Sewer Pipe Survey Verification Object Pipe owing Leakage Below
. . CCTV + Watertight 5% of The .
Full R P All Leakage Bel
ull Repair Sewer Pipe Survey Verification Object Pipe owing Leakage Below
Pipe Repai i h
Main Pi Underground Water Level | CCTV + Partial Watertight 5% of The Sewer Pipe Repair Satlsfyt. ©
ain Fipe . . . . . Grade Standards and Allowing
Low Section Verification Object Pipe Leakace Below
Infiltration Partial g
Repair ceTV No infiltration sites in a succession.
Underground Water Llevel Tulv. Aueust 5% of The Below 3 sites for discontinuous
High Section . v .g Object Pipe sites on the base of criteria with
(During the rainy season)
e Y proximate manholes
Drainage Connections Endoscope Or Small-caliber 5% of The . .
....._ | The wholl . . . Nothing Must Ab lity P1
Facilities ¢ whole Survey CCTV, Visual Inspection | Object Amount othing Mus normality Place
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Evaluation Indicators and Verification Method Quantity of Inspection
Section Object Item Unit ity of ity of Note
! Evaluation Indicators Verification Method Quantity o Quantity o
The whole Test
New Build Sewer 43,774 2,741.1 Pass
New S CCTV Pipe m
ev}\;ipzwer Sewer Survey Rain-Water Pipe 1,162 152.5 Pass
Main Pipe Air- Buil
' p ir-pressure | New u'l d Sewer EA 1,196 20 Pass
Infiltration Test Pipe
Partial | Underground Water Existing
. . CCTV . . EA 46 5 P:
Repair Level Low Section Rain-Water Pipe ass
Dra.ir?a.ge The whole Connections Endoscope. or Small-cal.iber CCTV, EA 1,468 g5 Pass
Facilities Survey Visual Inspection
Table 6. the Existing Facilities Performance Verification upon Evaluation Indicators
) . Evaluation Indicators and Verification Method
Section Object — - - Allowable Rate
Verification Method | Quantity of Inspection
| Underground Water o . . . . . .
Normality Level Low Section CCTV 5% of the Object Pipe | Sewer Pipe Repair Grade Standards Satisfaction
Infiltration Judgment No infiltration sites i B
. tration sites in a succession.
Section | Und d Wat o infi
" ergrf)un 2.1 e CCTV 5% of the Object Pipe |Below 3 sites for discontinuous sites on the base of
Level High Section o .
criteria with proximate manholes
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