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Abstract : The different compliance concentration of effluent limit is applied to effluent discharged
from public sewage treatment works(PSTWs) in each watershed on the basis of water quality thereof
in accordance with the enforced Watershed Sewer System Maintenance Plan in 2013. It is necessary
to set the compliance concentration of effluent limit for PSTWSs in watershed sewer system, in order
to achieve water quality criteria for regional watersheds or target water quality under TMDL
program.

Watershed Environmental Agencies establish the Watershed Sewer System Maintenance Plan
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and set the compliance concentration of effluent limit for PSTWs under the plan. The agencies have

a plan to apply strengthened effluent BOD concentration limits for PSTWs in I to IV area grade,

respectively. Effluent BOD concentration limits will be strengthened from 5~10 mg/L to 3mg/L in

II~1I area grade, from 10 mg/L to 5 mg/L in IV area grade. Uniform application of effluent BOD

concentration limits to PSTWs in the watershed sewer system need to be complemented considering

type of sewage treatment technology employed and watershed characteristics. Therefore, this study

presents assessment methodology which analyze for the compliance concentration of effluent limit

to affect water quality of discharge watershed using simulation model for the Jinwee-stream

watershed.

Keywords : Watershed sewer system, Compliance concentration of effluent limit, Sewage treatment
works, Jinwee-stream watershed, Impact assessment
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Figure 1. Jinwee-stream watershed map and public sewage treatment works(A)
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Table 1. The status of PSTWs in the Jinwee watershed over 500 m¥/day facility capacity in 2013

M| o | P Tty T | T D g
1 Seoho** 47.0 39.0 4 stage-BNR A0 2011.09.15 Seoho-stream
2 Suwon(1*, 2n)* 520.0 491.0 TEC-, 4 stage-BNR A0 1996.12.30 | Hwangguji-stream
3 Gugal 35.0 323 DNR A0 2005.07.31 Osan-stream
4 Bugok(Gunpo) 45 24 HDF A0 2010.02.09 | Hwangguji-stream
5 (Eu]f;i‘:;** 150 126 DNR AO 1999.11.01 | Hwangguii-stream
6 Jeongnam 17.0 8.7 ACS A0 2012.09.06 | Hwangguji-stream
7 Sanghyun 13.0 8.7 5 stage-BNR A0 2008.12.17 Gasan-stream
8 Gomae* 6.2 4.8 SBR SBR 2008.09.17 Osan-stream
9 Namsa* 2.0 1.6 SBR SBR 2009.09.11 Jinwee-stream
10 Songjeon 23 20 SBR SBR 2009.10.27 |  Songjeon-stream
11 Cheonri 9.0 32 SBR SBR 2008.12.17 | Songjeon-stream
12 Jangdang 65.0 554 S-BC Media 1998.07.01 Jinwee-stream
13 Sema 8.3 47 DeNipho Media 2010.06.15 | Hwangguji-stream
14 Youngdeok 13.0 79 NPR Media 2009.08.01 | Woncheonri-stream
15 Osan* 140.0 118.0 B3, HANT Others 2000.04.28 Osan-stream
16 Giheung 50.0 34.8 B3 Others 2005.07.31 Osan-stream
- Total 9473 827.1 - - -

* These four PSTWs are used the determination for compliance concentration of effluent limitation
** These two PSTWs are to equip with the phosphorus treatment process.
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factor)
s BATAEL = BAT associated emission level
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Table 2. Calculation on compliance concentration of effluent limits of PSTWs in Jinwee-stream watershed (BOD, mg/L)

. A0 SBR(Gomae . Others
Treatment technology group Calculation method i) I — Media (Osan)
. ELV 95 percentile 7.5 48 6.1 8.5
Daily data -
LI 99 percentile 9.5 6.4 8.7 9.6
Monthly average data | L30 95 percentile 7.8 42 53 74
Each PSTW Calculation method Gomae Namsa Suwon Osan
ELV 95 percentile 5.8 52 9.6 9.1
Daily data L1 99 percentile 6.6 6.4 9.9 9.8
Each PSTW average x
ELI Daily treatment technology group VF1 71 7 19.8(10.0) | 14.3(10.0)
L30 95 percentile 5.5 45 9.2 7.7
Monthly average data Each PSTW average x
EL30 Monthly treatment technology group VF30 47 47 164(10.0) | 11.010.0)
o 2 A FFAEAUALL B Sl ol ST MR A9 BRS £ EBEL 712
Adggol & e W el 3FskA ALY B B eA7IEe A8, a29a, s URe
F4: 4} vlwsto] HA} Zo] SBR HEl714S 4 71EES ABHehe] FR4olelq EgHoR
E=QARE FEske A Al el Haf £ o W AdekE gt Aol 7HeetA] wtstr] Sl 291 A
52 24w 8ok Aol Mgt SR EECECER UESEEEL SIS
Soi oAl FRASHUNUHY A e 1RAY BESY U FAY BESE S0t 2
Aléﬂﬂ | lEl Olﬁﬁkﬁ *%OJ Ho # 2 £ 2L F7ske Zlo] wigralsirtal e

Table 3. Input data for effluent water quality of PSTWs in Jinwee-stream watershed

Effluent BOD (mg/L) of PSTWs (Treatment technology group)

Classification Gomae PSTW Namsa PSTW Suwon PSTW Osan PSTW
(SBR) (SBR) (A0) (Others)

Effluent limit values in establishing TMDL

watershed management basic plan 145 L1 725 447

Table 4. Water qualities for validation and calibration in Jinwee-stream watershed

Sites of validation and calibration BOD (mg/L) of the low-water level season in 2009

Jinwee-stream H.W(Edongji2) 1.40

. Jinwee-stream1(Bongnam-bridge) 1.28
Jinwee-stream - - - -

Jinwee-stream2(Hoihwari Non-name-bridge) 4.98

Jinwee-stream3(Gungan-bridge) 7.59

Osan-stream H.W(Nongseo-bridge) 3.60

Osan-stream Osan-stream2(Tabdong-great-bridge) 7.76

Osan-stream3(Geumam-bridge) 5.79

Hwangguji-stream H.W(Hwasan-bridge) 6.20

Hwangguji-stream Hwangguji-stream2(Sema-bridge) 10.09

Hwangguji-stream3(Sujik-bridge) 7.96
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Table 5. Application of water quality modelling in Jinwee-stream watershed (Jinwee-A unit watershed)

Classification Avplication seement Segment | Number | Number of
(Main/tributary stream) PP e distance(km) | of reach | element
Jinwee-stream Main | Edong-reservoir ~ End of down stream of Jinwee A watershed 35.0 12 176
Osan-stream | Tributary Down stream of Smgal-rgservmr ~ Site before flowing through 15.8 6 20
Jinwee-stream
. . Hwangguji-stream after Woncheonri-stream flow through ~
Hwangguji-stream | Tributary Site before flowing through Jinwee-stream 16.2 3 82
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G FEE AUE|e 7, iAo R oS dlolge]
Freoh Hel71 A9 159 A4 ol

11 Table 60 UERH o] = 871 9
| Aol gial] A S nEdY S st of7]

F_E’L R of
N

SATE T3l ek S AU L 8= Akl ? o 2009 XA FAYGFF 7| EA
A SEY AT ok Qe RS 28 o BESA A4 A AHGE 2SRy 2
712(IVA1 Y BOD 10 mg/L)Z 7] Ave| L2 st EZeste] HaL - HESIAT
Table 6. Input data of effluent water quality(BOD, mg/L) by scenarios for PSTWs
Classification Scenarios Sl Namsa S &
PSTW(SBR) | PSTW(SBR) | PSTW(A20) | PSTW(Others)
Basic plan for TMDL watershed management (2009) - 1.45 1.10 7.25 447
Effluent limits Base 10 10 10 10
Daily dat ELV |Scenario 1 4.8 4.8 7.5 85
ai a
Treatment Y Ll |Scenario2| 64 64 95 96
technology group
Monthly average data| L30 |Scenario 3 4.2 4.2 7.8 74
ELV | Scenario 4 5.8 52 9.6 9.1
Daily data L1 | Scenario 5 6.6 64 9.9 9.8
Each PSTW EL1 | Scenario 6 7.1 7.1 19.8(10.0)* 14.3(10.0)*
L30 | Scenario 7 5.5 45 9.2 7.7
Monthly average data -
EL30 | Scenario 8 4.7 4.7 16.4(10.0)* 11.0(10.0)*

* As EL1 and EL30 values, compliance concentration of effluent limitation on BOD, exceed 10 mg/L as to the effluent standard of
PSTWs, these values apply 10 mg/L instead of these compliance concentration.

Table 7. Simulation results by BOD scenarios

Treatment technology group Each PSTW
g Monthly .
Sites Elﬁullul:u Daily data e dis Daily data Monthly average data
Scenario 1 | Scenario 2 | Scenario 3 | Scenario 4 | Scenario 5 | Scenario 6 | Scenario 7 | Scenario 8
(ELV) | (L) | (@30) | (BLV) | (L) | (EL) | (L30) | (EL30)
Jimwee-stream H.W 140 | 140 140 140 140 140 140 140 1.40
(Edong-reservoir2)
. Jinwee-stream 118 | 117 118 117 117 118 118 117 117
Jinwee- (Bongnam-bridge)
stream Jinwee-stream2

(Hoiwari Non-name-bridge) 4.61 373 3.80 3.66 371 381 382 3.68 382

Jinwee-stream3*
(Gungan-bridge)
Osan-stream H.W
(Nongseo-bridge)

Osan-stream2
(Tabdong-great-bridge)

8.14 770 8.05 173 8.0 8.12 8.14 197 8.14

3.60 3.60 3.60 3.60 3.60 3.60 3.60 3.60 3.60

Osan-stream 431 421 428 4.26 427 428 4.28 421 427

(ngi‘l‘fafﬁﬁe) 602 | 594 6.9 5.80 6.02 6.11 6.14 5.85 6.13

Hwangguji-steamHW |- ¢ |09 | o0 | 620 | 620 | 620 | 620 | 620 | 620
(Hwasan-bridge)

Hwangguji- Hwangguji-stream2

sream (Sema-bride) 8.76 7.85 8.58 7.96 8.61 8.72 8.76 847 8.76
Hwangguji-stream3
(Sujik-bride) 8.89 7.94 8.64 8.04 8.67 8.78 8.81 8.53 8.81

* End point of Jinwee-stream watershed
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