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Abstract : In recent years, Ministry of Environment (MOE) has been implementing a phased
strengthening of the effluent standards for sewage treatment plants. In this regard, a comprehensive
system should be developed to help check the appropriateness of such standards by specifying the
grounds for standard-setting and investigating the current operation of sewage treatment plants

Corresponding Author: Donghwan Jeong, National Institute of Environmental Research, Hwangyung-street 42, Seo-gu, Incheon, Korea,
Tel: 82-32-560-8346, Fax: 82-32-563-7085, E-mail: dwcheong@me.go kr
Received : 29 May, 2014. Revised : 19 June, 2014. Accepted : 13 July, 2014.



oz
ol
riot
b
=
2
[l

Q
1z
ox
rol
=
rH
o

Ve

4 QAT - ool - 2013 / S22 BBFAHANLL Y54 AT B e 0T 207

clearly. It is necessary to establish a new standard-setting system for the effluent that is in a closer

connection with the environmental criteria and rating systems.

In the United States, the federal government provides guidelines on the least provisions and

requirements for the Publicly Owned Treatment Works (POTWs). Local governments set the same

or stricter guidelines that reflect the characteristics of each state. In Japan, the sewage treatment

plants are subject to both the effluent standards and the discharge acceptable limits to pubic waters

under the sewerage law. Specific requirements and limits are set in accordance with local

government regulations. The European Union imposes sewage treatment plants with different

provisions for effluent standards, depending on the sensitivity of public waters to eutrophication.

The effluent standards for sewage treatment plants are classified by pollutant loads discharged to

receiving waters.

MOE also needs to introduce systems for setting new parameter standards on a POTW effluent

by applying statistical means and treatment efficiencies or optimal treatment techniques, as seen in
the cases of the US National Pollutant Discharge Elimination System (NPDES) or the EU Integrated

Pollution Prevention and Control (IPPC).

Keywords : Effluent standard, Environmental criteria, Sewage treatment plant, National Pollutant
Discharge Elimination System(NPDES), Integrated Pollution Prevention and Control

(IPPC)
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FPWNE AR R AES 2ARIOH, W - 9w @72 0] AREHWA FREE 720 A5 A
MY o A ArE FESL Y - 9 s 259, 19 dH=A 282k 50 m® oAk} 50 m?
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AR g PN AEH AAAANHL AN o) s 217128 B e e
Agehe s, A RS SWNE G5 F FU40 FAL AL
(12¥~3%) 71%S 247} 60 mg/L, 8 mg/L& A3}
L =W F3otrAA Y B & 9w 20144 129 319714 2g3tc}, 20114 199]
A HEAA 9% A4 go] F7hEluA go] ShejEgl
) Sl A A WS 2217)22 19644 10 20129 19 14 5E ALE T Q= sheA A A
9 TR AW oA Heos AMEon pH, Wi A7 5ol ot 71eA] Aetet o
BOD, SS, 2477 32| tia) 4714 (BA< e H, A9 7|2 A A8 5 ek ik W
A, Aol A, veh) ARupgde d4g 4 EA71Ee] 4 BOD, COD, SS, TP, S
QitH(Table 1), "2 WA o] AAE 712 o 7|0 AEENH BRe £A7|EEYG
1966\ 8ol M}z 0] AMEHA FEsAs,  BOD, COD, SS¢| Z--cll= 2u, TP I A9 7]
o olEIRlon, 1968 19 TSl Al o] O 109 FBEIch E3 19 SeA 243 500
A AN Qi Wi 2287128 TRl m? oA 500 m’ u]eh~50 m’ oA}, 50 m’ mjgko.E
A ANE 713 F sk A8E it o] % 1983 AlEsteto] stz A2 shglon, 1Y sheAf 2l

¥ 3900 Falmy Al ol AEEA Heluy

O

ol
&

HE FRglo] W 47]% FE(BOD, SS)YHA|
AlE A, 1993 THolE Wit £ATE o

% 500 m' O I~V A0 TRt 5147
PN RS 28712 S A5 stel Hg sk ekl

219 0.2 mg/L, T A% 0.3 mg/L, I A% 0.5 mg/L,

Table 1. The history of effluent standards for public sewage treatment facilities

Classification 1983.3 1993.7 1996.1 2001.10 2009.7.12 2011.1 2012.1%
BOD (mg/L) 30 30 20 10 10 10 5
COD (mg/L) - 50 40 40 40 40 20
SS (mg/L) 70 70 20 10 10 10 10
TN (mg/L) - 60 20 20 20 20
TP (mg/L) - 8 2 2 2 0.2
Total Coliforms (ea/mL) - 3,000 3,000 3,000 1,000
Bio-toxicity (TU) - - - 1 1

1) Specific area, 2) 1 day sewer treatment capacity 50 m® above, 3) I area standard (500 m’ above : I~V area section)

3% Source : MOE, 1983-2012.
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Figure 2. NPDES permit components
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Table 2. Review substances according to application for permit

Classification | Not to exceed 0.1 MGD 0.1 ~1MGD Not less than 1 MGD
BODs, TSS, pH, NH4+™-N, Residual chlorine,

BOD:s, TSS, pH, NH4+™-N, Residual chlorine,

Parameters BOD:s, TSS, pH DO, TKN, NO:-N, P, TDS DO, TKN, I\.IO).(-N, P, TDS, Hardness,
Priority pollutants
2712 YR BODs, TSS, pHE /18A0E 7|40 7|Zste] Wi £49 472N WS
A&t shARE Aol 0.1 MGD o139l Ald 2 51glch CWA 301%0] 9Jste] 1977d 79 1
& S7F A A ol 712 R E AAJskaL, F71ste] Al A7 B= FFsteA Al tiste] 27 A2
4R 9 AR G4 B AAStelof Wt (Secondary treatment) £ THEAZ £ S 59
3 AR 427} G0 B BasleA AL BUE on, = EPAR stog g3t Al ol digt
o A3 W BN A4stelo i, AYE HA 2% AeYES AYSHES shr) 7 AvE v
205 AEst A Rd=E4d 35 Al WQBEL Y BE Z3al 2| A Ao Hgsto] ThAdEk 2 9)
(Water quality based effluent limitation)< #-& L ke A7 F0) @HE]O*E} E3H CWAS &
3}, £3 WQBELE 53 4713 & TMDL 7| wje}, EPAL 23} X428 Sabeks 28814
(Total maximum daily loads) HEs}Y 2FLHF Aol tigt AsH7HE %’5}0% Table 30419} 2+
7S AR ol W, 7R FHAY B2y < A= AAstgled, i L 9EE e
HHS a7 A S 24 52 87T 91 pH, BODs, TSSolt}, o] 7|25 71&dA 7|&8
tHFigure 3). 2 A2 7l AR Aol He 7ol ¥
o]=9] F-g8leA 2| A2 19729 A% H “Clean St Ao s ste 71E2A 71 3714

Water Act(CWA, HA=H) ol Qe Al A|A Q] A 2 gutA ol 93} & 2] 7]2(Secondary treatment

Investigation parameter and its different

application according to facility scale in

case of permit |

Not to exceled 0.1 MGD | | Oal. = |1 MGD || Not less thlan 1 MGD

5 . BODs, TSS, pH, DO, P, NH,*-N, Residual
BODS, TSS, pH BOD;, TSS, pH, DO, P, NHyN, Residual chlorine, TKN, NO:N, TDS, Hardness,
chlorine, TKN, NOx-N, TDS, etc. s
Priority pollutants, etc.
| | | '
Drawing-up and submission of basic Drawing-up and submission of basic information, and drawing-up additional
information (name of facility, applicant information such as scale and inflow of industrial wastewater in case of exceeding
information, capacity, etc) 0.1 MGD of design capacity
| |

Drawing-up and submission of monitoring Priority pollutant 126 kinds such as benzene, chloroethane, toluene, etc on POTW in
result and report inflow of industrial wastewater from 40 CFR Part 423

Review for exceeding or not technology-based Drawing-up and submission of monitoring result and report(application of WQBEL
secondary treatment standards detecting hazardous substances in total parameter analysis)

‘ ‘ Preparation of regulative standard using modeling and dilution rate ‘

Selection of last effluent standard and
prevention of deterioration

| Review of regulative standard and TMDLs(Total maximum daily loads) |

Selection of last effluent standard and prevention of deterioration(Requirement of
additional monitoring and analysis of bio-toxicity)

Figure 3. Permit flowchart for hazardous water quality substances of public sewage treatment facilities.
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Table 3. Secondary treatment standards of public sewage treatment facilities
Parameters 30-day average ‘ 7-day average 30-day removal
pH Within the limits of 6.0 ~ 9.0 -
BOD: Not to exceed 30 mg/L Not to exceed 45 mg/L
(or 25 mg/L as CBODs) (or 40 mg/L as CBODs) Not less than 85%
TSS Not to exceed 30 mg/LL Not to exceed 45 mg/L

3% Source: EPA, 2010.

Table 4. Equivalent to secondary treatment standards of public sewage treatment facilities

Parameters 30-day average ‘ 7-day average 30-day removal
pH Within the limits of 6.0 ~9.0 -
BOD: Not to exceed 45 mg/L Not to exceed 65 mg/L
(Not to exceed 40 mg/L as CBODs) | (Not to exceed 60 mg/L as CBODs) Not less than 65%
TSS Not to exceed 30 mg/L Not to exceed 45 mg/L

% Source: EPA, 2010.
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Table 5. Effluent standards of public sewage treatment facilities in Massachusetts
Parameter 30-day average ‘ 7-day average
pH Within the limits of 6.0 ~ 9.0
BOD:s Not to exceed 30 mg/L (25 mg/L as CBODs) Not to exceed 45 mg/L (40 mg/L as CBODs)
TSS Not to exceed 30 mg/L Not to exceed 45 mg/L
TP Not to exceed 1 mg/L Not to exceed 1 mg/L
E. Coli. Not to exceed 14,000 /100 mL Not to exceed 14,000 /100 mL

% Source: Massachusetts Water Resource Authority.

Table 6. Effluent standards of Hyperion treatment plant in California

Parameter Units ﬁ‘;‘:ﬁs Average Weekly Mg:llll;m IHEZ E;Tf;us In&iﬁ?nnsgls
Major Wastewater Constituents
BOD:s mg/L 30 45 - - -
TSS mg/L 30 45 - - -
pH - - - - 6 9
Oil & Grease mg/L 25 40 - - 75
Settleable Solids mg/L 1 1.5 - - 3
Turbidity NTU 75 100 - - 225
Marine Aquatic Life Toxicants
Copper ug/L 16 - 140 - 160
Chlorine Residual ug/L 28 - 112 - 840
Ammonia as N mg/L 84 - 34 - 84
Human Health Toxicants - Carcinogens
Beryllium ug/L 0.46 - - - -
Chlordane ug/L 0.0003 - - - -
DDT ug/L 0.024 - - - -
PAHs ug/L 0.12 - - - -
PCBs ug/L 0.0003 - - - -
TCDD equivalents pg/L 0.055
3% Source: California Regional Water Quality Control Board, 2005.
Table 7. Effluent standards for main area in America
Areas BOD (mg/L) | TSS (mg/L) TN (mg/L) TP (mg/L) Remarks
Chesapeake Bay Tributaries Maryland - - 8.0 2.0 -
Puget Sound Budd Inlet, Washington 30 30 4.01) - -
Florida, AWP? 5 5 3 1 -
Pad Dam, MWD? Southern California - - i?é\mr))’ 01 lo((svl\ﬁ;lrts?r’) -
Great Lakes Drainage Basin - - - 1 -
Lower Susquehanna River Basin - - - 2 -
Lower Potomac River Basin - - - 0.2 -
Hookers Point WWTP* Florida 5 5 3(Annually average) 7.5 -
Reno-Sparks WWTP, Florida 20 20 5 04 Monthly average
River Oaks AWT, Florida 2 2 12 04 TMDL application
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Table 7. Continued
Areas BOD (mg/L) | TSS (mg/L) TN (mg/L) TP (mg/L) Remarks
8(Annually average),
Largo WWTP, Florida 5 5 12(Monthly average), - N@ﬁ@ﬁf“ﬁ’iﬁff?f@
18(Weekly average) Y &
Fayetteville WWTP, | Apr~Nov. 5 5 - 1 2
Arkansas Dec.~Mar. 10 10 - 1 5
Landis Sewerage Authority WWTP, 0.5(NH3-N),
New Jersey 30 30 10(NO3-N) - Monthly average
Palmetto WWTP, Florida 5 5 3 1 Monthly average
) ) 5 3 - Monthly average
Eastern Service Area WWTP, Florida
8 5 - Monthly average

1) Total inorganic nitrogen, 2) Advanced wastewater treatment, 3) Municipal waste discharge, 4) Wastewater treatment plant

% Source: Reardon, R.D., 1993; Sedlak, R.L., 1991.
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Table 8. Effluent standards and technology level of sewage treatment facilities in Japan

o E.Coli | SS BODs | TN TP Methods
(ea/em’) | (mg/L) | (mg/L) | (mg/L) (mg/L)
Circulated nitrification-denitrified membrane separation activated sludge
Not to exceed 0.5 | method(only coagulant addition), A2O method(only organic matter and
coagulant addition) using jointly rapid filtration
Circulated nitrification-denitrified membrane separation activated sludge
0.5-1 method(only coagulant addition), A-O method(only organic matter and
' coagulant addition) or circulated nitrification-denitrification method(only
Not to organic matter and coagulant addition) using jointly rapid filtration
exceed Circulated nitrification-denitrified membrane separation activated sludge
10 13 method(only coagulant addition), A2O method(only organic matter
addition) or circulated nitrification-denitrification method(only organic
matter addition) using jointly rapid filtration
Circulated nitrification-denitrified membrane separation activated sludge
Not to ) method, A2O method(only organic matter addition) or circulated
exceed nitrification-denitrification method(only organic matter addition) using
10 jointly rapid filtration
58| Notto | Notto A0 method(only coagulant addition) or AO activated sludge method
- d | exceed Not to exceed 1 B : . o
€xcee using jointly rapid filtration(only coagulant addition)
8.6/| 3,000 40
’ A>O method using jointly rapid filtration or circulated nitrification-
10~20 1~3 denitrification method(only coagulant addition) using jointly rapid
filtration
. A>O method or circulated nitrification-denitrification method using
jointly rapid filtration
A0 method(only coagulant addition) or AO activated sludge method
Notto exceed 1 using jointly rapid filtration(only coagulant addition)
) 1~3 A0 or AO activated sludge method using jointly rapid filtration
- Conventional activated sludge method using jointly rapid filtration
Not to Not to exceed 3 A0 method or circulated nitrification-denitrification method(only
exceed coagulant addition)
10~15 | 20 - A0 method or circulated nitrification-denitrification method
Not to exceed 3 | A20 or AO activated sludge method
- Conventional activated sludge method
% Source: Japan MOHLW, 2012.
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Table 9. Effluent standards of sewage treatment facilities in Tokyo (Unit: mg/L)

Enforcement ordinance | .. . . .
Classification of sewage law(article 6 D1schggﬁj&id;iﬁezii\zlafggual1ty e (;t;zt(;lzﬁ(;ior Eeliton
and clause 1)
o 3886 3090 3886
Temperature (°C) - - Not to exceed 40
BODs" 152 160(Daily average 120) New standard? 15 | Existing standard 25
CODY - 160(Daily average 120) New standard¥ 15 | Existing standard 35
SS 40 200(Daily average 150) New standard? 10 | Existing standard 60
Total Coliforms (ea/cm’) 3,000 Daily average 3,000 3,000
n-Hexane (Mineral oil) - 5 5
n-Hexane (Animal-plant oil) - 30 30
Total nitrogen 2 120(Daily average 60) New standard® 20 | Existing standard® 30
Total phosphorous 2 16(Daily average 8) New standard® 1.0 | Existing standard® 30
Phenol - 5 5
Fluoride - Out of sea area: 8, Sea area 15 Out of sea area: 8, Sea area 15
Copper - 3 3
Iron(soluble) - 10 10
Zinc - 2 2
Hexavalent chromium compounds - 0.5 0.5
Manganese(soluble) - 10 10
Chromium - 2 2
Cyanide compounds - 1 1
Cadmium and its compounds - 0.1 0.1
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Table 9. Continued

Enforcement ordinance | .. . . .
Classification I ———— Dlsche;)r(%fl j&)r;dﬁ«i.:e(;{i\zlaie; V?uahty Ordinance (;)fr Z:;l;}t/iz Ifor pollution
and clause 1)
Lead and its compounds - 0.1 0.1
Arsenic and its compounds - 0.1 0.5
Organophosphorous - 1 1
Mercury, alkyl mercury and other i 0.005 0.005
compounds
Alkyl mercury - Not to be detected Not to be detected
PCB - 0.003 0.003
Trichloroethylene(TCE) - 0.3 03
Tetrachloroethylene(PCE) - 0.1 0.1
Dichloromethane - 0.2 0.2
Carbon tetrachloride - 0.02 0.02
1,2-Dichloroethane - 0.04 0.04
1,1-Dichloroethylene - 0.2 0.2
cis-1,2-Dichloroethylene - 0.4 0.4
1,1,1-Trichloroethane - 3 3
1,1,2-Trichloroethane - 0.06 0.06
1,3-Dichloropropane - 0.02 0.02
Tthiuram - 0.06 0.06
Simazine' - 0.03 0.03
Thiovencarb - 0.2 0.2
Benzene - 0.1 0.1
Selenium and its compounds - 0.1 0.1
Boron and its compounds - Out of sea area: 10, Sea area: 230 Out of sea area: 10, Sea area: 230
1,4-Dioxane - 0.5 0.5
Ammonia, ammonium compounds, ) Sum of NHeN x 0.4 +NO»-N i
nitrite compounds, nitrate compouns +NOx-N <100

Dioxin (pg-TEQ/L)

Enforcement regulation for Dioxin measure special treatment law(article 1)

10

1) A LEPAH Y CODY 7% Aluhget - ofZ|oH - 7Rato] - Az - BejoAb] SAALE o 245k, BOD 7]&L 1 9

=AYAIE O 28,

2) sk AleE A Al 29 7|44 717§ BOD, A4 o, o gl dsiAe A
otg]oh| 29 BOD:12 mg/L, 2418 mg/L, 21:1.0 mg/L, $-7]u} A9-& BOD:12 mg/L, &
42118 mg/L, ?1:1.0 mg/L, 3|7FA| & - @200 - Ut - A - UFF7ReL - AJ7} Alof A= BOD 13 mg/LE 488k AJHp-

73T 5 qlonl, A wE 2ue

2t - m7tef Alup - Az - ZejofA] - o] - FpAtolof A= BOD 15 mg/LE 283

3) BE AlHo] A 9l 2lof A2 7]

e e

4) BE A3 A2 1 Q9] He] 7]

T 24 AEARA AT O S oA B oI S5 AR 715 E 7R =

o A% DEARAA 758 7R & A ATE

% Source: Department of sewer system in Tokyo, 2012.

rlr

Water quality standards), Bj&7]2=%] o] st

AA(EU Emission limit value), th2 Heg 2}

AEE

o

WE £ B )5 Bel

A 83t

=170 Ho.

H

H
2
R

o] 33t A A|(Other legislations and measure)2]

EU A AT P22 5 Q. B3 AT



Y- 2UH - ZYM - FRl0| - Y - ReF - GYUH - 2018 / 2|42t S

SSolrAAHY| §R4 8 BRIAA AL 1F 300

O] mAJshpA Ao A HlEE = Wi At
o A 24E& FFdfok sk, ole 8

R (Sensitivity)oll oj&et A7} sfgdAl=
&5 = i%‘%"a‘l’d—ﬁaﬂl uet i E7Es A
FHAZEU) A= DR & 7l
Aol EHB‘POJI A2 gegol wek g ol e
7y =7PE HET|ES T sk Al

FrH 19961 9ol Faehg e Al A (Integrated
Pollution Prevention and Control, IPPC)2} &%
AAE Aegto 2z e ool thet Mg 7vks
ntAsHA H 3ok - ATHED) Foj2lof oJsf 99
24 A 2 A A= 22 9 109 30¢HE 2Y
o] WAYs7] A&, S U=52 A7 ol3el F
Q3 HE, A4 9 YA RS 19994 10 30714
SRz oz ujtalor skt 712 AlMe] A% A1
A Y-z disfAl 20074 109 30974 e
718 ASFICHKEL 2007). & 2|32 7]& g=o]

r

A5t St #2| A A (Integrated Pollution Control,
IPO)o dZket Ao, 2 HEZ A7t Haf 2%
Z‘Q Hﬂré /\} Ao ofsto] T2 o2 2 e
2 o gjost ol 9o ﬂﬂoﬂ

)

il
|o

fru

oY o

B

el

N

71Tt ESF IPPC= AL

oft it
g O{N ox
of [ L = R B

ot
2
ro,
oM mx
t
tlo
t

Preliminary review
Formal application

Necessary to write detail Accurate items anu correct contents
o . el Pubic registration of
application
|
| Place notice |
0 € on inter: on ormation o
and local area group or not 3 watershed or not MAFF/DoE
L J
Consideration of technology
Determination according to address from
consultant and resident T T T

Obiection of minister against

| Decision of minister Permit discussion

Permit registration

application or not 2

-

I Obiection of minster |

on
minister

[ Rocomieration | [ Obectinarappican |

Presentation to EA in order to revise

f ono er
Densmn of Disapproval of |
minister permit

Figure 4. Discharge permit procedure in UK

% Source: Water quality in the European Union, 1991.



310 SAFEI M23H H4s

sl uiEAld o] AR si7te} ol Al o] 2
BATE 280t S1al i}, of7]A S40
Ol wiEAld 37 A s Al Hi7l,
H7lE Aol 8 e, A, A9 B
< B34S Ltthe Solnt o] A9 di
ALY, SE5AE] Azt 7k, 3, o
e J%lﬂg ﬂﬁ?ﬂ L Zﬂxl"* 7%%‘ AlE, =

=
fr >

i

olrl —l)

119.

M of mx -l?ﬂ o

J;
i
RS
1o
u)
ot
>
I
é:
?ﬂ
I
9_2‘ :

ofd mu o> o OP
u g
i)
o,
oft
>
2
e
-
oX,
b
—m
ol
Jo
N
b
3

UE},
("]
ol
K

IPPC 3|7} AAE R, [PPCY| B&2 AQle=
caneel 99% B Sla) BB Wog =
01’8]—;(}& Ao|a, 1 BxE O], & 181 EYS

IPPCO| 1A 2 2 B 2 E0 e

A7 AL, S7Hs AR 7 A e

B Ao ARAS Qs 87| Ee o
¥4 e} Gol2 Adsi, Aas dukle)
Holg Arjston SEsha, st o|4be] X|oiAl
3} FopA o] ALY BEC) ARSI 9I2E At
o] o0 FAE 4 Q= Gl that Hrol T
o8Ik gk, ol IPPC 8 7HAI =7} w2 A
L 9l o] i 571AAE Figure 49} 2
ou, IPPC AlE2}e] 71 2 Aole WAl A&
o e urhs AY g 4] 2 7R

r{n

ro

FUAT) Y5 £ 5L BAHEHY A3
UWWTD(Urban Wastewater Treatment Council
Directive, 91/271/EEC)]| wje} LA #H4=2} AF] 5
5] A4, A, ol wet ol qlof AH-et
A& =35kl Qltk(Table 10), o] AH& 449 &
WS YA T

ofr

a4E ) 3 B oA dofd A
dl, ol &FFAY A=z R 371 WY 7o 252 At thE Y= ) 71d
et At % 71E ARIARE 28] FAIA o= 5 A TS Hasfete] 28HE HEdle e
Table 10. Effluent standards of sewage treatment facilities in EU(Unit: mg/L)
Parameters Standard values Removal (%)
BOD5(20°C) without nitrification! 25mg O/L 70~90(40°C)
COD 125mg OyL 75
352 mg/L 90
TSS Not to exceed 35 mg/L (>10,000 P.E.)» Not less than 90 (>10,000 P.E.)

Not to exceed 60 mg/L (>2,000~10,000 P.E.)®

Not less than 70 (>2,000~10,000 P.E)

Effluent water quality condition of urban wastewater® treatment plant discharging to apprehensive area like to eutrophication area

N

15 mg N/L (10,000-100,000 PE.),
10 mg N/L (>100,000 PE.)

70~80

TP

2 mg P/L (10,000-100,000 P.E.),
1 mg P/L (>100,000 PE.)

80

1) BODs2} thA|
Carbon), TOD(Total oxygen demand)¥

Heko] WA Y 7hsstd e W] tAl7E 7R, A

H2 = TOC(Total Organic

2) o] A HhEE TSS B4.E ofhel AR 2 a5k, Hlojakel A)Ro] MY TSS FEE 150 mg/LE ZuE o
3) Ao olaf HaHAel AR3LA] 23142 o] 2§o] ofele AT e] §|X/at 40l 0] whEAlo] g e W et

Hel7)
2 e

6) 1 P,E,(Population equivalents): 60 g Oz/day?] 5

= 7Pgsleot Abel o] £, B AeiE
) s5AI2 o] B alAiQ) wg 20| 2 4] 120 o4 91 52
217+ BOD(BOD:)°| 833

20 mg N/LE 21

= 3 1% P%]
=23l 7HeRt 77l Hek 1) 3

2719) %] A BFAE
+ 8

J—L

s AL(3712404NH), D44 AENO-N), o443 AANO-Nl &

% Source: Water quality in the European Union, 1991.
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Table 11. Management system and parameters of effluent standards in foreign countries and Korea

Classification Korea America EU

Japan

-Not  having  specific | - Comprehensive permit system
management system application in NPDES for POTW

- General technology-based | - Standard presentation on basic 3
standard(BPT, ‘04 Research) | parameters in federal government

- TP application different from | - Individual ~ standard: ~ TBEL,
area with WQBEL WQBEL

- Satisfaction of target water
quality(WQBEL)

- Technology-based Approach
-Assessment  for treatment
technology

Management

- Not having specific manage-
ment system (Mixing TBEL
and WQBEL)

- Monitoring parameters by scale
400 m*/d below(3 ea), 4,000 m*/d
below(10 ea), 4,000 m*/d above
(11 ea + Hazardous water quality

-7 parameters such as BOD, | materials)

Parameters | COD, SS, TN, TP, E. Coli. | - Toxic data in inflowing industrial

and Bio-toxicity watsewater

- Variability of nitrogen management:
Ammonia nitrogen, TKN, NOx-
N, etc

- Chloride, TDS, DO, etc

- Parameter  difference by
scale(Source unit better than
sewer flowrate)

-BODs, COD, SS, TN, TP

-Deference  of  parameter
standard by nation: Ammonia
nitrogen (Germany)

- Including permit standard in
inflowing hazardous water
quality materials

-pH, E. Coli., SS, BODs, TN,
TP

- Application of technology-
based treatment facilities

- POTW apply simultaneous to
effluent standard of sewage
treatment facility and effluent
limitation standard of industrial
wastewater
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Table 12. Difference of effluent standards in foreign countries and Korea
Classification Korea America EU Japan
. " -Different  application  of |- Different ~ application  of
- Difference of area (500 m’d | ~ D;g::ttripp ;ﬁtloslzazzgﬂlsm?t parameter and  standard | standard to reflect technological
above facility classified I~V IfJacilities’ca aci Y according to treatment capacity | level according to treatment
Standard | area) es- capacity - Different application concerning | method
. . - Consideration of local watershed o . -
difference |- Difference by  scale( ofspecific-characteristcs(WQBEL) about sensitivity of watershed |- Different application of effluent
Different application of pec . - Not to exceed 10,000 P.E by| limitation standard according
- Different application of standard I, .
some parameters) facility scale: No regulation of | to outflow watershed, new and
by state and season . - P
nitrogen and phosphorous existing facilities
Table 13. Effluent standard values and units in foreign countries and Korea
Classification Korea America EU Japan
- Application of daily and monthly
- average value
- Application of average value by . < _— .
-Not to be daily average and | treatment technology level (7] Daily averase = Monthly |- Application ofconcentratlon
. average x 2 times standard ~ without ~ areal
Standards | maximum, weekly average | days, 30 days) . L .
. . I - Simultaneous  application of | difference
values -3 hour average in|-Simultancous application of . .
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