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A Strategy for Improving the Sewerage Systems of Two Rural Areas in
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ABSTRACT : In 2009 the Korea Ministry of Environment announced 'A Comprehensive Plan for the Improvement of Sewer
Service in Rural Area' aiming at reduction of the sewer service gap between urban and rural areas as well as improvement
in the residential environment of the rural area. According to the plan, the sewer system supply rate for the rural area is
expected to reach up to 75% until 2015 with the budget of 4.7 trillion won (Korean currency). It is not certain, however,
that the increase in the sewer system supply rate will accompany improvement of water quality in receiving water because
several veiled problems that can occur in small-scale sewer treatment plants are poorly addressed in the plan. In this study,
those issues for the small-scale sewer treatment plants and their solutions were discussed based on a case study in which we
investigated 19 treatment facilities at two rural regions in Gyeonggi province. This study also included strategies useful for
the plan. From the results of investigation, some problems, e.g., high hourly variations but low in flowrates and low mass
loading were commonly identified. Although operation parameters in sewer treatment plants require to be modified depending
on the mass loading, most of the plants were operated with the initial design parameters which causes the decrease of removal
efficiency. In the intensive diagnosis, we arranged and applied solutions (e.g., flow equalization, air on/off time control, etc)
to the two selected plants and found out improvement of effluent water quality, especially organic matters (COD and SS)
and T-N with better denitrification performance.

Key Words : Small-scale sewer treatment plant, Technical diagnosis, Sewer system supply rate, Rural area, Water quality
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Table 1. General information for the 19 small—scale sewer treatment plants (STPs) investigated
Daily Inflow Hourly inflow
Capacity Average daily ADWF" AWWF? Increase rate | Operation . .
Region Plant (m*/d) Treatment Num—ber| flow (m*/d) (m*/d) (m*/d) during WW rate Max Min Max Min
D Process ° DPFY | DPF | HPFY | HPF
A of data (STD) (STD) (STD) (%) (%) . X . i
ratio ratio ratio ratio
B c D (c-pyc B/A
A—1 50 CBT 58| 482 (7.6)| 47.2 (6.2)| 53.2 (11.4) 1.3 96.4 1.51 0.63 - -
A2 90| COSBR - - - - - - - - - - - -
A-3 100| DENIPHO® 98| 935 (14.4)| 92.9 (14.6)| 96.3 (13.3) 35 935| 1.41| 075 - -
A-4 80| ICSBR 58| 763 (7.7)| 759 (7.2)| 783 (10) 3.1 95.4| 135 084 - -
A | A-5Y 60| DENIPHO® 98| 586 (10)| 581 (10)| 60.6 (9.8) 41 97.7| 1.48| 067 - -
City A—6 150 | DENIPHO® 98| 139 (17.1)| 138.7 (16.5)| 140.1 (19.8) 1 92.7 1.3 0.71 - -
A7 50 OAM 58| 47.1 (6.7)| 45.9 )| 52.7 (7.3) 12.9 94.2 1.36 0.77 - -
A-8 100 CBT 58| 70.3 (15.9)| 68.4 (15.7)| 79.3 (14.1) 13.7 70.3 1.55 0.43 - -
Attached
A-9 300 58| 283.7 (405)(278.6 (39)|308.3 (40.1) 9.6 94.6 1.45 0.57 - -
growth
B-1 100| DENIPHO® 670| 86.8 (25.2)| 83.1 (17.7)|104.4 (42.4) 20.4 86.8| 3.26| 0.22| 556
B-2 200 KSBNR@ 670| 102.2 (31.4)] 98.4 (21)/119.9 (56.8) 17.9 51.1 3.95 0.53 9.83 0
B-3 50| KSBNR 549| 46.4 (8.9)| 46 8| 48 (12.1) 4.2 92.8 - - - -
B-4 400 B3? 670| 246.6 (67.1)|233.6 (50.7)|307.7 (95.5) 241 61.7 2.67 0.38 5.63 0
B B-5 100| KSBNR@ 670| 722 (27.6)] 67.7 (12.7)| 93.5 (55.3) 27.6 72.2 5.66 0.35| 11.58 0
Gun B-6 80| KSBNR@ 670| 31.9 (19.7)] 295 (6.5) 43.4 (43.3) 32 39.9| 12.66 0.28 9.25 0
B-7° 50| KSBNRa 670| 325 (13.8)] 30.6 (8.6)| 409 (25.7) 252 65 5.88 0.31] 14.51 0
B-8 60 SBR - - - - - - - - - - -
B-9 100| KHBNR 80| 80.1 (65.3) - - - - - 80.1 - - - -
B-10 100| KSBNR@ 670| 60.7 (27.2)| 57.2 (14.5)| 77.3 (54) 26 60.7 6.85 0.43 8.21 0
1) ADWF: Average dry—weather flow
2) AWWF: Average wet—weather (WW) flow
3) DPF: Daily peak flow
4) HPF: Hourly peak flow
5) Selected for intensive diagnosis
6) Extended aeration was replaced with B3 in 2004
Table 2. Sampling from the 19 small-scale STPs HASHA ALY AL o5}t
Date 5 =
Sampling A ot 5 G /\]@73 o /‘Vgol @ﬁ]EHE /\]%QS&’E‘X]% E'l?lo]—ﬂ Xﬂ
ity un
9 0] A= ©oHdlF] Al o] 20l ol sl A
= Auo. 19, 2000 L 17, 2000 2 559 Ao FUstAY Al &9 olPA k=
2 Sep. 2, 2009 Aug. 26, 2009 AEE ototslr] Yol =AE AT AT H7]et A
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Table 3. Sampling and process improvement events of the two selected STPs
Process improvement events
Date Sampling
A City B Gun
Aug. 21, 2009 1 ¢ Flow equalization -
Aug. 25, 2009 2 - -
Aug. 28, 2009 3 - -
Sep. 01, 2009 4 . Change in the volume of return sludge by 5 _
mins pump on/10 mins pump off
Sep. 04, 2009 5 . Change in the volume of return sludge by 5 _
mins pump on/15 mins pump off
Sep. 08, 2009 6 - ¢ Seeding
Sep. 11, 2009 7 - —
Sep. 15, 2009 8 - ¢ Seeding
Sep. 22, 2009 | 9 - Sta;ge - S“":ge
Sep. 29, 2009 - * Sampling every 2 hours throughout a dry day
10
Sep. 30, 2009 * Sampling every 2 hours throughout a dry day -
Oct. 06, 2009 11 - -
Oct. 13, 2009 12 * Seeding
Oct. 16, 2009 13 - -
Oct. 20, 2009 14 - -
Oct. 23, 2009 15 - -
. . . i * Change in aeration cycle of intermittent reactors to 30
* Change in aeration cycle of intermittent i . . .
Oct. 27, 2009 16 ) ) ) ) mins air on/90 mins air off
reactors to 30 mins air on/150 mins air off S
* Flow equalization
Oct. 30, 2009 17 - _
Stage
e Change in aeration cycle of intermittent M ¢ Change in the volume of return sludge by 5 mins
Nov. 03, 2009 18 ) ) ) ) )
reactors to 30 mins air on/90 mins air off pump on/15 mins pump off
Nov. 06, 2009 19 - ¢ Not sampled
Nov. 09, 2009 - ¢ Sampling every 2 hours throughout a wet day
* Change in reactor operation;
1st line: 1st reactor—intermittent aeration(1
hour  air ‘on/off “each), 2nd| Stage Stage
20 reator—anoxic condition, and 3rd| Il I
Nov. 10, 2009 reactor—aeration only -
2nd line: 1st reactor—anoxic condition, 2nd
reator— intermittent aeration(1 hour
air on/off each), and 3rd
reactor—aeration only
Nov. 13, 2009 21 - -
Nov. 17, 2009 | 22 - Stﬁlge -
Nov. 20, 2009 23 - ¢ Start internal recycling, 100%
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Table 4. Number of plants classified based on flowrates, constituent concentrations, and mass loads
(Unit: a number of plants)

Constituent concentrations Mass loads
Classification Flowrates
BOD COD SS T-N P BOD COD SS T-N P
Low level” 26 26 27 26 12 21 32 30 31 25 26
Optimal level” 7 5 1 5 13 4 1 1 2 5 3
High level® 2 5 8 5 11 11 3 5 3 6 7
Sum 35 36 36 36 36 36 36 36 36 36 36

) Low level: Lower than 80% compared to the planned flowrates, constituent concentrations, or mass loads
2 Optimal level: Within 80~100% compared to the planned flowrates, constituent concentrations, or mass loads
3 High level: Higher than 100% compared to the planned flowrates, constituent concentrations, or mass loads
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Fig. 1. Schematic diagrams of the (a) A—5 and (b) B—7 plants.
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Fig. 2. Behaviors of pollutants in the A-5; (a) BOD, COD, and
SS and (b) T-N, ammonia, and nitrate/nitrite in the
influent (inf) and effluent (eff).
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