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EXECUTIVE SUMMARY

Policies for Strengthening the Effluent
Standards from Public Sewage Treatment
Facilities to the Special Management Area

Won-Keun Chang - Subeen Choe - SUNMI KIM - Yeajin Jung -
Oh yejin - Ki Won Han

1. Purpose

1) Background

= Deterioration of Coastal Environment due to Industrialization

and Urbanization

- In the 1970s, Korea's coastal environment faced serious
pollution due to rapid industrialization and urbanization.

- Sewage and wastewater were heavily discharged, especially in
enclosed bays, to the point where water was unusable—even for

industrial purposes.

- To tackle this, the government designated Special Management
Areas (SMAs) and rolled out policies for environmental

improvement.
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Designation of Special Management Areas and Policy

Implementation

SMAs were established to restore severely damaged coastal

regions.

The Total Pollution Load Management System was introduced

to limit pollutant inflows and meet target water quality goals.

While pollution from industrial areas and cities has dropped
significantly, public sewage treatment facilities remain a major

pollution source.

Limitations of Public Sewage Treatment Facility Effluent

Management

Effluent standards are based on grades set by the Sewerage Act.
Most facilities discharging into SMAs use Grade IV standards
(2.0mg/L), which don’t align with the unique needs of marine

environments.

Gaps in Marine Environment Policies

Effluent standards need gradual strengthening to meet target

water quality levels.

Current dilution factors (which determine how pollutants
disperse) are uniform and don’t reflect marine ecosystems or
specific coastal characteristics. Pilot projects are needed to test

stricter standards.



EXECUTIVE SUMMARY

2) Purpose

= Analyze the current status, systems, and conditions of public

sewage treatment facilities

= Propose policy improvements to align effluent standards

with marine water quality goals in Special Management Areas

2. Methodology

1) Academic methodology

= Literature Review

- Analyzed domestic policies (Ministry of Oceans and Fisheries,

Ministry of Environment) and related laws.

- Studied international guidelines, focusing on the US EPA and
Washington State NPDES policies.

= Case study

- Examined Masan Bay to show how stricter standards for sewage
treatment can improve the marine environment.

= Comparative Analysis

- Compared domestic and international sewage treatment

standards, management policies, and discharge systems.

- Identified differences between the Ministry of Environment and

Ministry of Oceans and Fisheries policies.

xiii



2) Policy—developing methods

Expert Workshops and Consultation

Held expert meetings to identify current limitations, improvement

directions, and tasks for sewage treatment facilities.

Policy Coordination

Refined findings through four rounds of consultations with

Ministry of Ocean and Fisheries officials.

3. Research Results

1) Summary

Xiv

Need for Improvement of Effluent Standards

Most facilities in SMAs operate under Grade IV standards.
However, the target for total phosphorus (0.03-0.06mg/L) is far

stricter than the current 2.0mg/L standard.

A more regional and stricter classification of effluent standards
is essential.

Need to consider adopting NPDES policy in the US

The US uses customized standards based on local conditions
under the Clean Water Act (CWA).

Techniques like mixing zone management and scientific
modeling are used to reflect marine characteristics. Korea

should adopt similar tailored standards.



EXECUTIVE SUMMARY

= Specific Policy Proposals

- Short-term: Apply stricter water quality standards for individual

facilities.

- Long-term: Upgrade regional classifications gradually (to Grades

2-3) and integrate with watershed sewage plans.

= Pollution Reduction Effects

- In Masan Bay, stricter standards showed clear improvements :
COD: Reduced from 10.4 ton/day (2006) to 5.6 ton/day (2023),
Total phosphorus: Reduced from 0.72 ton/day to 0.20 ton/day

2) Policy Recommendation

= Strengthen Scientific Foundation

- Develop marine monitoring systems through ministry

collaboration.

- Establish real-time data collection and an integrated effluent

monitoring system.

= Integrated Policy Implementation

- Link policies to watershed sewage plans for consistency.

- Foster inter-ministerial cooperation and secure stable funding.
= Encourage Continuous Learning and Participation

- Share facility operation data in real time for transparency.

- Collect feedback to improve policies and engage stakeholders

XV



4, Expected Outcomes

1) Policy effects

Enhanced Environmental Policy Effectiveness

More effective environmental policies that align effluent

standards with marine targets.

Better policy consistency and implementation through

integrated planning.

Reduced administrative waste through data-driven decisions.

2) Socio—Economic effects

Xvi

Ecosystem Restoration

Improved marine environments in SMAs and better prediction

of environmental changes.

Community Well-being

Increased awareness of marine preservation, encouraging
stakeholder participation. Transparent policies will improve the

quality of life in affected areas.
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(https://me.go.kr/home/web/publlc_mfo/read.do?pagerOffset=40&maxPageItems=1 0
&maxIndexPages=10&menuld=10357&condition.publicinfoMasterld=3&condition.delet
eYn=N&publicInfold=66&menuld=10357) (2024.11.04. ZAH)

31) ;HEE” A>TE H3Z 1S M2 42174 H2018-235(2018.2.9.). BiR4 427 |F A

82 g XYTE.

32) SFEEIIA| HI2023-1235(2023.6.2.) Y- THHS M4
CHA,

33) ol AIRYHE] M3E M|180] T SR IIA M2018-235(2018.2.9.). Y& 27|12 &
88 {Igt XYTE.

rio

SEEH SHOEKIY XY 2 SEEE
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(F 2-5) 500 m/2 014 M2lot= BFoI-HINM X% 7=

g
TAEH H7E0) Wet XY BE 44857
Lt TSR |2, MBS 20 T2t XY TAIE SHORKS 5 4eT
HX|HOR X TAIE K|
k. Tta7] A48 $271M 2 Z0IXIR) SO BEt HE, RUERI1S, HSL4H 2
| Xl | piE| o ROIKY SO HE UE, RUANTY, (B2 282 U RN S0 2
B B, MAZA1E U B MRIas] S| U ZDIXY SO Bt BE M
ZR|1 0] W2} 2424 K- DA 2870
TMSISAIR SIS Qe St HRER|150 T2 MBEARIXIGOR Qelsl= 5
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FSetE Y, M22ZR2 0| et TAIE SHS T 2o MAQ72HCOD) F= 5
X2 QUT-P)2 X7t 22 ¢ M24ZM2M1 20l ME SHY|ES ZASIRAL 2k 2
27} Sikfet X2 M SERHR0| Hot0 A5k XS
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= 5izt-2zh- 4

FEStEENY, M22Z 280 Mt DAE BHS 3 238 Had- i 43
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AZH PESHALRTHBOD), FH/IHEHTO0), FHEUSS), F
AA(TN), SUTP), Fhgdas, AhEAol TFet 77 35 2
A F92d, 334, 3 R, BHEHS AGTES Augle] Y
Mo Felste Folch whl BRAIAAARTHBEOD), FH/1HL
(TOC), FAT-P}& 500m/2 o4 FgalAHe A o) A8 75o] ufet
A5A 0 et
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oa|Ltatel 0=l TR KA 02

T

7M. BESSIAAL QL TRHBOD)T FA71HATOOR 22 BrH,

IV Xgozg R FHY9 J—L‘}TX%FM* 2 Z9%%T 2 0mg/L
o|gte] WFE wiEd 4 Attt WeF T35 9] I E(10M)S 285
™ shHe %‘;i%ﬂ%ﬂ HE@EJ—Q Wé@f e alh FFo|th HE
579 4 g4

Aaj(oja}, AA, e B9 Al 5)= E3) A
olurd 2w Foj= ToRET ARRT) &

(E 2-6) BHHO| MEBZYIZT BToHHEAN YRS 227|Z0| ]

HINIE B30l A[49
(BFN eretAr|1F) YR+ 2|E
M2 XonE  ye
== S5 | Q71 |z (600  sizim  zQI|
ST ma ey SO w/A o ua s S0
g2g (00 (P O emw qog TP
(BOD)  (ng/L) ™ BOD) (/) = (™/V
(mg/L) (mg/L)
e =S la 105t | 20/8t 0.0205} | 50[5t | 150[3t 0.2 O[3
Z8 | Ib 205t  30[at 0.040I5 Il 50[at 150[8t 0.3 03
of2tZZ Il 30J8k | 40l | 0.10l5 Il 100[8t 250l5t 0.5 0[5t
2 1l 50l 50[5t 0.20[5t NV 100[8t 2505t 205t

oFZFLIE IV | 80|t 608t | 0.30|5}
Lt vV | 1003} | 803t @ 0.50[5}
Of LK VI | 10 =1 | 8 =1t | 0.5%1}

Nz A=Y, AYY M2E HH1 Y ToE ) ARYHA EH LR e
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H2% 0130 BTFRHAL WRS 2T BY —

1. O= +ZESEET| FHo| iR

nl=9] 2% 9 AR A Eoo #jt 7|EA|A= (19729 A
LAIAH  7§H(1972 Federal Water Pollution Control Act39
Amendment) oA FHEJTL & 4= Aok, vl= FE5G bt 3
] B Fxet GHAZIE “198597H4] ul= Ui FE(C]st T3¢
ol et LA=EA HiE A"t 2ol FAISHITE A JHEA “1983
| 7¥€ 19714 ‘fishable, swimmable 7} AHe]" =] Q{c}.35) T3 34
of tiet “FEHY] HiE2 (H € 7|e)) HE7 o ks YA
AAs7| = 5Hirt30) E FFotrA Al dS 26t QAEES AY
sto] FFo R HiEstAl sk AlML UL AEAHET AP
(National Pollutant Discharge Elimination System, ©]5} ‘NPDES’)”

o wg 57ke Wolof stk

FEASHNY wBo7L HA FR TN forhd et 2
30 19724 A3E ol IIALUAA wsBe] 25 ARL 19774
79 1D E T, 2 A1 BRI 71$2A HEA)

Z(technology-based effluent limitations, ©]8} TBELs)38) 0] T3t %

34) £HXH(Clean Water Act, CWA).

35) “water quality [that] provides for the protection and propagation of fish, shellfish, and
wildlife and provides for recreation in and on the water”.

36) 33 U.S.C. $$ 1251-1376.

37) 0= SEQIEH HIZH|0l st =2 FH 2 LB 2| HM3IE HE BAMT= 1948 Water Pollution
Control Act, Water Pollution Control Act Amendments of 1956, Federal Water Pollution
Control Act Amendments of 1961, Water Quality Act of 1965, EPA &/ Refuse Act
Permit Program (RAPP) (Executive Order 11574, 1970), Federal Water Pollution Control
Act (FWPCA) Amendments of 1972, Clean Water Act 1977, Water Quality Act 1987 S¢.

38) LEEH2| HIE0| 334+Y0)| 0|X|= (RA) &2 “+H 2 HIE6I&7|E(water quality-based
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Qa|Latet 0|29 ZEsi4nE] HY 02

AL ottt olff BOD5, FHF-REZ(TSS), pH, wdw(Fecal
Coliform), 7155(0il and Grease) 5= T5ol5A T A viE&HE] 9
AHELEE LAEA(elor AEHEEDE SHYIATEI.

19779 7h40le SAHLEEd HAA T A= 15t 1HtE
WH S4=20] Aol Bt #]2lo] =il 74 W o] st
A =8 B EAH o0& A Ao|th40 B3t A A=A =
AEdole 2R oy SEskrA A R E AEY HiEE
F870] gl FHANALAL, FEYoF AY, 44, Ql, COD, WET
)= HABELAEHEE FEste] BEstr] A&t ol 9 wiEa
FEHo] 7|1E ASLPEHNA ST HHTLA=EE Sy
HA ARFAE Z9kste] FE5keA Al digt B4 7<) i H A

&2 iEsto] 7ladA HiEARP e A4 2 A8o] 19844 7HIYE

1 ALt SHAIRE BiES 7 Al AE3fof sk BiEAlRYIE 239 =
o] o1l LAEE Ao A&st= T FAI AU o]e} A
19774 7WHollA = 71& BiE= 2] AlgoA ERIgt AL} oA ¢
1e}7& HIkE whgsto] AAE F71E QI g E9 ngE A 4
A viEo] SFskrAZAIER AA AeEo] 33T BRdte %
= AARCRE 5] Yol ‘FaA A AAA Y HH(pretreatment
program) = 7II'&3t Zlo|t}. oo wiet 7 ZFseAYAIES HlES]
7FE AT o I AAE zIdeto] wiEs7IE ASfor gt g
19844 24 IS 7|edAE 7N R B HIES|7 AL 5L
FE4Y viEHE o AT} Atk A AFSIRIH. S4=2E e

=

i

[¢)

i

effluent limitations, 0|8t WQBELs)"0ilA] CHE. TBELs &2 A2 MHHIESIZ7|&=9 4- =

AT,
39) MEQHEZEZE!(Conventional Pollutants)2 27{(40 CFR § 401.16).
40) CWA section 307(a)(1)2 S3ff 0|2HH0| ENQUSEIS SKY(CFR § 401.15) HS Haist

41) chlorine, ammonia, nitrogen, phosphorus, chemical oxygen demand (COD), and whole
effluent toxicity (WET) &
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2 7J5tp] S18) FEASADANLL W2 7 AR FBLYY S5
o /HXE wrejstel “SARA wjETHAIE S 19874 29 A7) AR
g 2L TSN olo] et BAHQ) Y PBAT} AT AR

Pel7 Zeie gt

710 SAT HiE5ETES YT ¢ e VIR0 AT HiE
5187152 A85t7] Attt FAIAQ W8 dxk= 198749 ¥ MEE &
off =t old] wet A AEH HiES Yok el ¥ AR
71&dA 9 HiEs-87 18Rt ofyet A& AY HiET|EE A A
gsto] 171 AlAshoF Flom 1 Alghs 19899 34 31U=E SHYSIAITh

E3F 19874 W8S B9l R 2 AR HA = F5skeAYAIA
HiE7]Eo]| ¢ #1E3E] FF(Municipal separate storm sewer
systems, MS4s) ol B3t AFFE F716foF sh, A5 BIHEAE
Z9] BATO| 7]8kst 22k4 2] 5717]&(equivalent to secondary) <A]
A-gfofF gttt 19879 7HA olF FFstA AL 517F Al alEsfjof
Sh= 8 A3 9 WA 2A= ofefe} At

42) Policy Notice, 49 Fed. Reg. 9016 (1984).
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Qa|Latet 0|29 ZEsi4nE] HY 02

H 2-7) O|= SSoteXelAE HiE2E| 78

| Chat H2HE Z7(CFR) |

Part 122

Municipal (POTWSs) effluent Discharges Part 125

Part 133

Part 122

Indirect non-municipal discharges(Pretreatment) Part 403

Parts 405-471

Part 122

) . ] Part 257
Biosolids (sewage sludge) use and disposal

Part 501

Part 503

) . Part 122
Combined sewer overflow (CSO) discharges

Part 125

Sanitary sewer overflow (SSO) discharges Part 122

Municipal separate storm sewer systems (MS4s) Part 122

Discharges Part 125

Kt&: NPDES Permit Writer's Mannual (EPA, 2010), p.2-6% 2£ 243

2. 0= SSokrXeiAg HiSHE] 7Py

1) NPDES F=o| 74

19729 3785 71789 B4 2457 A8l ot 8] J4o]
M=o RO FFo] AA7IA] AlgFoltt. o] FHME2] 1t
= T 7T 3399 £EALHEEE HiEol Bt S (permits)
7} o 7 tEZ R o7 Ee 7 HEAuEF A A (National
Pollutant Discharge Elimination System, °©]5} ‘NPDES’)o|t}.43)

43) M1x NPDESS| ELGsE SHEE0| ofd ‘MEQLESE /IF2 HIE7|Z0| 7L E. Al SH=E|
st HiE71E L0 CHotK the complexity of the task, high costs, the lack of testing
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NPDES &9 vi& 517} & Ho{(o|s} 517F)= A AAFAIE HiES]
712l 55 A AL (POTWSs) HIESI7HR &St AFIAIA Hi&E57}
<= NEeiEs7iet AeiEs7i=s Fadt /i 2 A viEs]7tol Al
o] &&sh= 7edAHIETIES HA AWER7E ARt AR (Effluent
Limitation Guidelines and Standards, ©]3} ELGs)2 w2t} 184t
S7FE A1 4 ELGs7F NEEA 2 dEolu HiE dFol 555

3%, HiE E40] 5olg A%, A7le #Eo| SHEHA g=
8%, F8F9 HElojo] ol B 51 B2 Aol AEAEE
& Aapd)o] wet AE7HAE Wrgste] HeElE si7IRit

#iéﬁ'ﬂ@l NPDES 7 #e] 2}
A &2 ARiAbe AR

1__"!\__

E

5590 LA=d= viEstaAt ot
ot A= HiE S7F 2 S E
417 9 FHSsl= gl o] s7HAN=
EA4S 34 2= 1Este] Slsfok
: 78]?‘1];‘4 H2Z At %;H 3o W2 AAHR] Ar|e

Joto] AR IR VEEANEA 7 |E(technology-
based effluent limitations, 0]6} TBEL)’% 7fdbsfjof st} ES Fa
do] 37 I Nz EXAL 1] 9slo] 2AEI} FATE SA|E
(Water Quality Standards)& 5% & UESE FAIA &A=
(water quality-based effluent limitations, ©]3} WQBEL) <A 7id+
Sflof gttt o]F VMR Ve A} $ETA 7S Hlwstal YRt
4 54 215 HESI JF 571 IEstth

= o

—_

ﬂ¢&4%gdﬂ§ 45]

3 5437} (335 44

2 mlm

[e)

) r_°£ th :L’ rlr

methodologies and available data, time constraintsS1t Z2 CIfst HAFS QAISKHAIR
Jeffrey M. Gaba, 1985. Regulation of Toxic Pollutants under the Clean Water Act: NPDES
Toxics Control Strategies. Journal of Air Law and Commerce. Volume 50 Issue 4 Article
9(pp: 761-791.).

44) CWA section 316(b) on a case-by-case basis, best professional judgment (BPJ) (88
125.90(b) and 401.14).

30



Lt} 0j=2 3ok & 02

(d% 2-4) 0|= NPDES &{7t H5{ EXt

Municipal/POTW-specific Components of Industry-specific
components all permits components
Cover Page

Effluent Limitations

+ Effluent limitations guidelines
+ Best professional judgment

« Secondary treatment

+ Equivalent to secondary Technology-based

Water quality-based

Monitoring and Reporting
¢ Pretreatment Requirements
+ Biosolids i -
—— ial Condition:
+ Combined sewer overflows ppaclCon o
« Sanitary sewer overflows Additional monitoring and special

studies

Best management practices and
pollution prevention

Compliance schedules

Standard Conditions

KAt&: NPDES Permit Writer's Mannual (EPA, 2010), p.3-3% 2|

2) Bty =9, 2, AE2 XY

(1) 8iE 3392 X1H

U= 19729 /WY o] R E Higdd A i 9 2= NPDES
7P 18t 35S A 230] 7Is® 4 H(navigable water
s’ o FAsI Qlck. E3H NPDESHA O wi&3s]7t tiAt 35rd
(Waters of the United States, WOTUS40)2 SA4+0] 549} g5 =&
FATER} AdE AR, T2 AR} A4H 54, F5f 52 E’r

45) CWA section 502(7).

46) 40 CFR $ 120.2 : Waters that are currently used, were used in the past, or may be
susceptible to use in interstate or foreign commerce, including waters subject to the ebb
and flow of the tide. / Interstate waters including interstate wetlands. / Other waters that
could affect interstate or foreign commerce. / Impoundments of waters of the United
States. / Tributaries of the above categories of waters. / Territorial seas. / Wetlands
adjacent to other waters (except wetlands themselves) in the above categories.

31



T % gk webA] Kskg 5 53O NPDES sk 50
LRIy

of &3t wiEs

7t o|t}. NPDESOA
A= Qo FRW®L “AlH 5L %:6} | T
. N 7]

kL

HEE £749"2 B3
o= T HeHd
o] 7 HiEAIAHA siEst= 4HiA HHE/‘] AR ) AR EA
7F AR, 9, #elok= FookeA Bl A (publicly owned treatment
works, POTWs50)Z 3Hg3tch5h HE g Bl (E 2-9)%}F o]
A S TAE Sl 3Gl E FYske HiEEE(MS4s), FA
AR A 9]  Hj&EZs(concentrated animal feeding operations
(CAFOs) discharges) & #e|diAtoz sl tHEPA, 2010). ESH
CWA section 502(4)° wzt Aoje ‘F=AHF 9 APAF 7} Beste &
SoteA g Ao AAISH: IHHIEAI R S|7FE Hotof ot thi e s
S = At

47) Xlst+=2 HiEE QESH0| ‘WOTUSE o ¢1ZE Z20= NPDES o7/t ZL5t IZEHRZ 7t
e

48) CWA section 502(14), CFR § 122.2.

49) discernible, confined, and discrete conveyance.

50) FHE L X|HUHE(CWA section 502(4)0A H2|)7t 2FdH= AlE(CWA section 2120f4 H2))
2N oLt MPHS S B, M2, MEE, KA (reclamation)dts EX| 2 A|ABS ZLElGHH,
0l2{et SFotrMe|Ad 2 A El= ok, St 7|E S0l SHX | EEE. oHH HUHSR AR
N4, RIZEALE, 2 YR XA AR7HORH XM2| A8 Mg

51) “any devices and systems used in the storage, treatment, recycling and reclamation of
municipal sewage or industrial wastes of a liquid nature.”(40 CFR § 403.3(q))2t “sewers,
pipes, and other conveyances only if they convey wastewater to a POTW Treatment
Plant,” (40 CFR § 403.3(n)0ll SiZdH= AIAL
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Qa|LiRtet 0|29 TsKAH] HH 02

L. ZRgHE HEH

SaotEA A TR Heddols HE sEAEAGE 2 Y
H HIEAIA)OIA B30 AYAERE FAE] FFTH LR HiESh=

AlA(olst 7HuiEAA)E BT 4= Sl F7HAA Y ZE T3 (National
Pretreatment Program) o] lt}. 7HFHEAEL 5504 2| A1A
(POTW)oll AA s7H 7] flsfiA AAY Z209 FHE 7dsfof st
= 9571 Qlth. AAYE2 T2 F-5oteAAA(POTW)Y Hi&s17t
oA EHZA(Special Conditions)°l| Z3}tE|ojo} i},

o] o] ZA4L 4Q] 9 A H4E WAst= Aol F5okA A
A(POTWs)S Aot 3849os QAEEE wiEck= AL T
93t Aot & HEE AA AP otA} sk IHFHIEAIAS T35k
A Ao AT 4 gl LAEE S TFFA AR FAsiAE
b Ho}. E3H ZHHEIEAIAY AA #iEE Q] ZZ3AH AL POTW)Y
et P& Adliohs AT SIAAEY SHXE LBAE 7
2 GA| A BiES 5= Qlrt52) oo wet THYuiEAI o] 3%
SEEAYAEPOTW)E AA HiE 517Fs A1Ash] flsiAe A-et AA
g oz % NEste] Fasle A AE(POTW) Y] G0l J3RS 1A

I e om EF FEARYAE S St
Ao DA Al B S BER e "B

(Special Conditions)” ] ‘?}E/\] x3}slo] ]7s|of s},

52) CFR §403.8(a).
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3) S3SI-HEAMe JTla2A WRSFEIIE 4
(1) 33dteAAMe 12 3 2|y QE=E XY
7t. 330X AEe] &2

TEoREA AL 2R U AP E(CWA section 502(4)°l14 &
o7t +YGshk= AJA(CWA section 21204 Ho)ZA s} AHHS
= H# A9, AL, A H(reclamation)sh= FA| D AIAHZ
Rttt & FFSIAPAAR QAR sk, Sk, 7|8 Skpol 5
T sk dby JHPEYE A0 A4 wZF AJd, 38 FAHL} 2K

7t GoHAl Ghe A2 TEIrAIRIAEONA Al Q.

H

—|—‘

o FFol & HiEAIEES “FRAE(major facility)”
=, JFo] A2 A A(minor facility)2 &3ttt 355k
A=A A(POTWs) S0l 3599 &9 olof the 2o dFS =2
A vAe FRAEE dit o ‘P A shpwgo] 199t A= o] ALt
Q15 10,0007 o9 stE AFshk= Al oth53)

B
:IJ
(=
L
e

L. BZoteA2INA0 B 2RIy e

33 A2 A HilE Al NPDES 31718 W QB2 L AEQHE

4, AATLAEE, SHAEAR I 37HA IFoE FEIth HE
QAEAL +HHH(CWA) sec. 304(a)(4)2} CFR part 401.1601 H =
QHEAZA BOD5, TSS, ¢4 tAH, pH 5%, 7157 & 5&°Ith
=0 dEAL A sec. 307(a)(1)] T CFR part 401.159] Y
dH 6559 E4 4 3l5kEo] sfgditt. naEHEL 6589 SHEE F

53) Z25IXZAL(POTW) 2 JHEHIEA| A NPDES 575aHI(NPDES Permit Rating Work
Sheet)OlA TIISHE40l M2t 2 AIME BRE. HIHK|He YRS QAL HotARY, =
)\19 XIOl Eob-o:l HHE‘I_'ILE EOI
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Qa|Latet 0|29 ZEsi4nE] HY 02

= E3sto] A7 7hset o] Hees vHS 126%

& A 2 dEA(priority pollutants)2 A75H3r}.54) HIHEQ
FEZLS FA(chlorine), Y¥HEYoKammonia), ZA(nitrogen), 9l
(phosphorus), 3F8H8AAQ 3 (chemical oxygen demand (COD)),
SHiE=4(whole effluent toxicity (WET))°] Z&= o] 1ot 2=t
S5t A oA TEote EdT BlwshH HAEPEdo] 23E=
B4 32 PE2 TSS, pH, BOD5, tiF <ol v HEA

e 22% 352 2, g4, WET S°Jth55

)
|
o

(2) 2ty QESEO| XM2|7|Ee HEN| Ht 7IE

SEoEAPAIE L HiEs7E Al 7P A AR s AR A A
2505 A&shs VeI MEs 7 IE oI oo Wit wiEst 4t
2 T k58 WA 19729 HE A0l wet SSskrA Al ES
Yohe ATAATA e8] A2 19774 7 1978 A 2AF A<
283t WiE7|EZ Aok §th59) ol flste] m] FFHL
e GHISIAAL0 Ao r ‘B FFsrA A O A8H=
F2A &9 A o] et TledA wiEsT IS A HAl A
vy

54) 40 CFR Part 423, Appendix A.

55) 2024H2E 0= HIMELQLHZE S| 6Lt CODE 2Lt S80t=R2|AA9| Z2|ofM TOCZ
ORI,

56) 2Xt M2|= YHHAO 2 HiE|2|0te] § &S E&dt= 7|2 04, BNR, SBR, A20 52| SH0|
AS. YPNMO= BNR SEO| ALEdt= HH|Z|0F S0|A i 2HA0| Metet B2 Nitrosomonas
marina, Nitrosomonas sp.lll, Nitrosomonas aestuarii, Nitrosomonas cryotolerans,
Nitrosococcus oceani S(EPA, 2010).

57) 380 MEAIM 52 “HiE4s £2 Halof Hst 71E Mo £A4-F(minimum level of effluent
quality).

58) 1989 70 |50= SS5+-H2| 2A 4 L 12 |0f71g P SR USSP & GA| AoH0F &

59) SSot=AM2|AIAE 2| 3Rt M| 04 D27 |&2 M2 EEHst ARt OHL M XEEA{0|C) JHE HiE
A2 19833 7€ 1UK| BATE M8t HIE7 (&2 OF2IaH0F ZH(CWA section 301 (b)(2)(A)).

60) 40 CFR part 133.
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ﬂo}ﬁ*ﬂ‘ﬂ’\]”«] 71&dA HH%@ﬂﬂ% o H&== 23148 7]
£2 19724 ¥ 74 GAole LIEE 35F 57} BPT(Best pracucable
control technology currently avaﬂable) ALt BPT= 7HE 9 3-5o5krA]
A HiEAYE Yt ‘FA £F(minimum level)Q] A7 2 A Al
Hmarket)olA S&== A7l B 52 Yritith 34 35
oA YAIEL tFEE Ao (rickling filters) B4 02 AX| A1,
Aot 8= At A9 A dEd AT oF 65% F&0|
ULt oldf wt hRE FFseAYAELY HiEs7E Y] flsiAe
BPT7} A&8H AZ8E 65% L& B4 4+ Ue 298y 582 &

=
& Aol %2 WiEE7HE MK o] AaAolgict

o

SHH 197749 717 o]Fo] LEEHS &tk A2 B HEHE
Aol 4 BCT(Best conventional pollutant control technology)E,
|H8edEd 9 F4edEdo= BAT(Best available control
technology economically achievable)E 1989\7}x] Z+zy #-g3fof
SEIEt.6D weba] 19773 olF AHHE FFskeA A4S BCT BAT
£ Z&oh= 22 A7|&l tiste] 7|edAuME 87| Aok o
o}, S5k A A 9] 49 BCTE BATVF Z&5E AE7&S Aa
£90] 85% Ol AESH dAF A Z3H(Biological Nutrient
Reduction)’, A&3|1EANESAI(SNR) 5°] HiEAo|ct.

jud

61) BPT - Best practicable control technology currently available, BAT - Best available control
technology economically achievable, BCT - Best conventional pollutant control
technology, BADCT - Best available demonstrated control technology.
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Lt} 0j=2 3ok & 02

E 2-8) O|= +EYH0| T2 BiEs X27|E ME7IZL Al

Pollutant Level of Treatment Statutory Deadlines
Conventional BPT July 1, 1977
Conventional BCT March 31, 1989

Nonconventional BPT July 1, 1977

Nonconventional BAT March 31, 1989
Toxic BPT July 1, 1977
Toxic BAT March 31, 1989

Atz USEPA. NPDES Permit Writes” Mannual. Chap. 5. Exibit 5-1 2%
(https://www3.epa.gov/npdes/pubs/chapt_05.pdf(ZAY: 2024.10.7))

A =1=
(O3 2-5) 0|7 =YY M2 tHEs X2|7 s X8 &g
100.0%
O No Discharge
@ Advanced
cE B Secondary —
o o 80.0% B Less Than Secondary
® "EE W Raw
H
3t
o % 60.0% -
2=
R
O ®
== 40.0%
g
g2
£
2 o 20.0%

0.0%

1940 1950 1962 1968 1972 1978 1982 1988 1992 1996 2000 2004 Projected

_____

At&: US EPA(2010) Nutrient control Design Mannual. Fig. 2-1 2|

(3) SSotrR2AEe| TIEZH YRS 2T

_i_

Syt FFskeAgAlAde dRr E7]1E 52 BOD, TOC, SS,
pH, &2, 344, BH=4 5 770 Folth. TOCE A Ystil= ml=9
—‘—‘—E}Txﬁﬂ/\]"q—f] HiE7|E A4 FE 53U FEolth oA A

E4o|| £31= BODS5, SS, pHE 22} A2)7|4S ALl 71a2A
H(}%‘_}l\" 227]22 Aok d1t}.62) 3HH H<AlSKwaste stabilization

ponds)®} A<=olH(trickling filters) H41S A8t U&= FT-Fok=A
62) 40 CFR part 133.
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AHOIAE 2282 7122 S4BT Qo] ofeigo] Bk o)) bleks
J2 mlpAlstel Aol ifE A8k Al diofiAls Al A o] J7HA]
FAHO R Wit US4 FZ0E FNHLVIE L Hgato] B}
g wIhe
(H 2-9) S35 EAE U7 |12
30 I
2| Chad
AR sLI|1F do7E ek s
< SE))

80D PASPRE! 30 mg/L 0|2t | 85% OAF | 45 mg/L O]2F -

ZOXIMZ| | 45mg/L 0|2t | 65% OlAF | 65 mg/LOlRE | -

27X 72 25 L OJ2F | 85% Ol | 40 L gt -

CBODS * txie mo/L ol 0l mo/L bl

&2AFME| | 40 mg/L OJgt - 60 mg/L OI2t | -

s 27X X2 30 mg/L 0|2t | 85% 04k | 45 mg/L OJ2t -

eSO 45 65% 0|4 | 65mg/L OJ2t -

e 2 xe] 6~9 - 6~9 -

P ZORIA2) 6~9 - 6~9 -

* 1 (carbonaceous biochemical oxygen demand)

** 1 KE|AEOAM SR IFE0IM 27 |ateiEE e F£7F 30| ¢ YA HZ Q15 pH Halt ol
o
= Sallof &

Xt& 1 40 CFR Part 133 (up to date as of 10/03/2024): Secondary Treatment Regulation

3HH sk A Pl s e WRE o S3skeA A wiE
71&

o] 3 3fgol| HAHE L(designated use)?t $A7|&E(Water
quality standards) B/3°] F4% JF T4 &2 Fol= T34 A
Aol Hj& 7S Ssier 4 Qlrt.64) ESE CWA AA 301(h)oll o2 +4
= 943] E5to] o|PB7A St 2FHE7E ElE A B35t
FA AL distoiM s AELHF=Z-EBODS, TSS, pH)Ol #et 22+ A
g 7|9 A-8o| WA= gt

63) 40 CFR § 133.105.
64) CWA sec. 301(h) 82| ZIg7[7t0] TR0 7|EAHL] BI=S517 102t M T LM S35keH 2|
AE0lE O 0| HEEIX| 3.
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Qa|Latet 0|29 ZEsi4nE] HY 02

27] vl SE3A A BiE7]E0lA

A ALE o HiE72S AAsHt.

NES EFH0] YUY FHE PHOR WjEN

7hotal ot FAA}F FRlof| tigt Hj&Es 7
10mg/L ©J3}, &9& 1.0mg/L °|3}2 A3

1

T

QYL F2 guyol
o Bt FA4
LI A 5

2 279 $dae

297} otk Teiu

shetly 3349 2 oo, Rt A2 By Fol FHAA B

=

T50l0] 591 HEE 9% SA2A WjE71E 2] Hgo] FHEAT o]

BA 7ledA WSS PIERT 94T W2 5

3k 97t S7eget69)

B 2-10) 0| SBoH4H2IAL9 T % Q1o

SIotH2IAY . FLPIE
Yoy
3 AR (MGD) mg/L Lbs/day
Truckee
Meadows Water,  Ex _ 2 2.0 500
Reclamation (HHCE) (Y Z|cH)
Facility
River Oaks 6.00 (12 Z/cH)
Advanced it 0 450 =83
Wastewater | (E22|C1F) 3.75 (12 Br)
Treatment Plant 3.00 (1EBZ)
Fiesta Village 6.0 (12 A=)
Advanced | ZE 00|04 5 45 =%d
Wastewater | (E22|LIF) 3.0 (12 35
Treatment Plant 3.0 (197
Orange County 22y = my
Eastern Water | .= i 60 (1: &)
Reclamation E=e 173 50028) B
Facility 3.0 (13&)

65) Z24 5.0mg/L 0[5kt 3.0mg/L Olst 2 &1 0.5mg/L 0I5t £ 0.1mg/L Olst 5.

=9 wiE3|71]

| HIE71Z o7tAfE|

= O
1=

A
=

e si7IE

mg/L

0.4
(@0 B)

2.00 (Y Z/Cf)
1650 (12 ED
1.25(1€ 5)
1.00 (19 B

1.0 (13 A|2)
0.75 (1% &)
0.50 (1712 &)
0.50 (11 Bx)

24 (1557
20012 )
1.0 (14 )

134

A

Lbs/day
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e S SEIVN P! BT =2 HIP|IE 901 5717 |=
Hi=22]
o

oTr
T SIX| (MGD)  mg/L  Lbs/day mg/L  Lbs/day
0(g R
) 28 . 005 B _is0FmD
Trea?riwz\r/w\f[aP(laarnt CEEE (4g1U=E 1.0(12 &)
10€ 152 &8)
Clark County
Water Las Vegas otaL|o} 511
Recamation | (dHick) | 0 06mgl  (muop C2mIL 176
District
Rock Creek
Advanced ° 30
KA 7 0.10 mg/L
V¥astewater () (dry - - (12 2o _
reatment Wea‘[her)
Facility
Blue Plains
7.5 (1%
Advanced Washington. 370 =42 0535
Wastewater (dry (umz - (712 T -
Treatment weather) uq;O '—H 0.18 (= T
Facility o 01| o)

At2Z : Nutrient Control Design Manual(EPA, 2010). (7-16)% B 7-4 23| X{&2
(4) S3JtrHMEAM fEZH HRS SET|IFS AF

Tt AHH wRS AWIEY HE HY

1
19779 273744 7oA dedde] L9ed wedad o] 7]
=71 PAolA fEIA Aol 37 7Y 2 olfe 71edA HiEs
PIE BAoRE 359y SAVES ?}’ﬁ Aoz 94T & o=
Z1o] FRIF 7] Hio|th.e0) 19839 veg A2 F452) 271
AFE Agulste] TABHAH.07) o] F e J=d HiEAEe 71 A1

ho

&
Ol
N

66) 20149 7|Z22 & 70,0007 0|49 S54+H0| 27 |&S SASHK| 28
(https://www.epa.gov/tmdl/impaired-waters-restoration—process-listing)(2024.10.7.rj

ator)
67) 02473, 1984. A Listing of the Dates of State Adoption and EPA Approval of state Water
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Qa|Latet 0|29 ZEsi4nE] HY 02

Hut opfet ¥ W47t PHSee] S v
oh WOk 7142A WE7IES Hgdte] FBEG £U/ES WEY

3ol Aol 244 301)DO) sHei7H60] uret

4 A s
%
|

TR

A2A W2 veteol dit

B Ferdel S84 U A el A 98
SA|E2A ES 3RS BN, 22A WEHPIES 43
SN SERAOIA SRR E ABSAILO) 94 BEIEH
PAMOR QAL BRI BHA AN Y AR5 502
A% EHBA FYS B ) 2WETA WIS 59
Aol WHEA] FEAH/HWED] 714 227 Bhaspblee 3y
sfok St 5 B HAL FoStArHe] FA4F, 1991, 1995, 2024)70.

Lt SSolrA2A29] +E2A HiEol/lV e 238 ZAfet ¢H

QubAQl $477 WE7120) A4 AL et 2ok AT
AL WY T340 A4 BES AR SEE AAT & Uk

Quality Standards from 1977 through December 1983.

68) 40 CFR 125.3(a).

69) U.S. Environmental Protection Agency (USEPA). 1991. Guidance for water quality-based
decisions: The TMDL Process, EPA 440/4-91-001.Washington, DC.

70) EOA, 1991. Transmittal of Final Policy on Biological Assessments and Criteria. Office of
Science and Technology. Washington, DC. EPA/822/R-91-101 / EPA, 1995. National
Policy Regarding Whole Effluent Toxicity (WET) Enforcement (08/14/1995), / EPA, 2024.
National Pollutant Discharge Elimination System
Whole Effluent Toxicity Permit Writers’ Manual. Office of Wastewater Management
Water Permits Division
EPA-833-B-24-001.
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U A8 37, JNES FF 59 299 S0 1S ol §
wioF 335o0] 4% §w7t olel At g MgskAG A 9
Bol et 507152 AAsHE 20| LuiHoltt, sh FARE

2 WAL Haoka e Aol AAG YFARE vt
sto] oigbdgel Swo] WA WA U A4 YT 5 Uk

XNorpeor

'

LE) HM2EA: 22ty 22 2 $2VIE 89 ANEE

A2gA A FALFRE2 AT WS dFe s &
AIsks & 570 AlF-EA7E . Hedd

o] T55d Hiedl dt AT wEvle 240l ddl 71 2oket Al
© 2389 HHolF T &+ . HEdEd Bl

A TEFHY AL ol e sA7|E A7 ¥ A=
g 9 2= 7ledH wEs 7Pl

E9 7, =2l ofd $F 2] AT MES 8IS A8 o
7, 0 AR e 24T 5 e AR A 59 HehA B
=2 AT 1 ohdet CWA 301(2)0ll4 g8k &el&Rl "sl4+<

71) rebuttable presumption (Z2l 7}5)

72) QHSFYES 8o H S0 Mol 2=247HsAEM(Use Attainability Analysis: UAA)S &
Al5t0] SOIHEE ZFst.

73) 2N 3MT0| BYEIX| g AR s iEQ 5P IE sEE 5 K92 £ET|E0 Hlal 106
0|2t slMo MHaHOF 5t O|mf Z|C§ 5MT7H2 HIETZRH gt 100ft 0fat SZHU(EPA,
2010).
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oa|Ltatel 0=l TR KA 02

B |

B 2-11) 2U7IF37 HS7IE MYS oI5 3349 Y QUST 54 =0l B}

oA L&

2-1 HiE2 LN QS E O MY

2-2 3|M1H ™ &M(mixing zone policy)*2| B o5 AX

2-3 SAEYI HIEEY 7t BAE siale 4 Q= HSEYY W 24y
2-4 SAV|E HEEH S2 oiME & e R -ALIZR B4

2-5 ST IE S A%

Xt2: NPDES Writes' Mannuel(EPA, 2010). (6-13)%2] & 6-5 2| H&2]
Ch) M3HAH: Mg 2oy I
=:]
=

A3SAE 7iE R FSAAEY HiEs7h7 1%l 71eA WHAo] of
Yzt $AZA WS AS7E0] B8 oFE wdsks dAtolth
ol 3535 o® HiEHAY wiEE & e 2%‘3%@‘)] “7‘;‘“‘1—7
o FAT|ES SHSEAY, SRRt 7ol A, f
5 Ue7FE WSk Aol o] HAE HE ”}E g LEV‘ 7FsX
A(reasonable potential analysis)”°]2}al atH, 3% 7FsA
S7HIRATE AlEtt RUEY AR, FHF RUEYAR 57495 X
e Ztmet ARgA A 8% RS WS 83t

- O
o,

:L
Olt
T .
O_u 0.
2

O_La N

“E

S|
=~

oo fr &

11?11‘

3f) AT 2227 BESIL IR A
A4AL F2IH 7H54 B4 ATl TAste] £ATA wjEs7E
o) 44 Waxo] IIelw FUIA WiES7P|EE APPSR Faoltk

o] @AM B-g3h= V1A HHES A BEIE 52 dEA R

T3 ST AT QA FAol Ju ARl R TB
Hoh79) SAE 7|8 APPEAL oA SRR A A, SEAE} A

A, =AH7Hbioassement)7|8F HHAl 0 2 MEE]7]|% 3ttt (EPA, 1991)76)

74) AERAI(AIl Existing, Readily Available Information, Data, Facts, Knowledge, etc.) 7%

75) U.S. Environmental Protection Agency. 1991. Technical Support Document for Water
Quality-Based Toxics Control (TSD). EPA-505/2-90-001. U.S. Environmental Protection
Agency, Office of Water, Washington, DC.
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vpzto R was AL ol deAdA e
A4 59 vasii|EEn Bl 37
o) 4g4g wdsll /% Sr1ee 23

o
o Sk
r
i)

T
XNy

ox,

(23 2-6) 0= SSoteMAE EVIEZAH HEZIE 28 & 2 Al
Table 2. Monitoring Summary for POTWs with Design Flow of 10 MGD and Greater (2008)

POTWs with Present Secondary Treatment (Activated Shudge) 116
with Secondary Treatment and 30 mg/L TSS Limits 82
with Secondary Treatment and TSS limits < 30 mg/L 19
with Secondary Treatment, 30 mg/L TSS, and fewer than 6 CSO Outfalls 68
with Secondary Treatment, TSS limits < 30 mg/L, and fewer than 6 CSO Outfalls 16

Median TSS Monthly Average for POTWs with 30 mg/L TSS Limits and less than 6 CSO Outfalls 8.0 mg / L

95th percentile for POTWs with TSS Monthly Average with 30 mg/L TSS Limits and less than 6 CSO 20.0 IDg/L
Outfalls -

Number of Measurements with 30 mg/L TSS Limits and less than 6 CSO 688
Outfalls
mg/L — Median TSS Monthly Average with TSS Limits < or = 30 mg/L and less than 6 CSO Outfalls 75
mg/L -- 95th percentile TSS Monthly Average with TSS Limits < or = 30 mg/L and less than 6 CSO 19.0
Outfalls
Number of Measurements with TSS Limits < or = 30 mg/L and less than 6 CSO Outfalls 854
POTWSs with Secondary Treatment and 30 mg/L BOD5 Limits 40
with Secondary Treatment, 30 mg/L BODS5 Limits, and less than 6 CSO Outfalls 33
with Secondary Treatment and BOD5 Limits < 30 mg/L 9
with Secondary Treatment, BOD5 Limits < 30 mg/L, and less than 6 CSO Outfalls 8
mg/L -- Median BOD5 Monthly Average with 30 mg/L BODS5 Limits and less than 6 CSO Outfalls 92
meg/L - 95th percentile BOD3 Monthly Average with 30 mg/L BOD5 Limits and less than 6 CSO 24.0
Outfalls
Number of Measurements with 30 mg/L BODS Limits and less than 6 CSO Qutfalls 363
mg/L -- Median BOD5 Monthly Average BODS5 Limits < or = 30 mg/L and less than 6 CSO Outfalls 91
mg/L -- 95th percentile BOD5 Monthly Average BODS5 Limits < or = 30 mg/L and less than 6 CSO 23.0
Outfalls

Number of Measurements with BOD5 Limits < or = 30mg/L and less SO Outfalls 451

POTWs with Secondary Treatment and 25 mg/L ¢cBOD)S Limits 50
with Secondary Treatment, 25 mg/L ¢cBODS5 Limits, and less than 6 CSO Outfalls 42
with Secondary Treatment and cBODS Limits < 25 mg/L 25
with Secondary Treatment, cBODS Limits < 25 mg/L, and less than 6 CSO Outfalls 22

mg/L -- Median cBOD5 Monthly Average with 25 mg/L ¢BODS Limits and less than 6 CSO Outfalls 52

mg/L — 95th percentile cBOD5 Monthly Average with 25 mg/L ¢cBOD5 Limits and less than 6 CSO 15.0

Outfalls

Number of Measurements w: > mg/L cBODS Limits and le 6 CSO Outfalls 452

mg/L -- Median cBOD5 Monthly Average with cBOD5 Limits < or = 25 mg/L and less than 6 CSO 4.0

Outfalls

mg/L — 95th %tile cBOD5 Monthly Avg with cBOD5 Limits < or = 25 mg/L and less than 6 CSO 13.0

Outfalls

Number of Measurements with cBOD5 Limits < or = 25 mg/L and less than 6 CSO Outfalls 688

Kt=: EPA, 2013. Report on the Performance of Secondary Treatment Technology. 3% 23|

76) USEPA. 1991b. Transmittal of Final Policy on Biological Assessments and Criteria. Office
of Science and Technology. Washington, DC. EPA/822/R-91-101.
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2 wiEshe A2 oF 70700ItH@73H, 2019). S8dtrARAES 42

M, vhEstrErt 17714, %%— 1 A= Aldo] 874, LA E Aol
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Hs | =22
23 . L. B Y omg
o sy O o3 omg EE o omr my o
TE w0 aee T oA Ag A
Al A =2 @
X)X
27 10 13 4
st 0 0 | 0 0
s (10 ©) %)
4 2 2
ofatst 0 o 0 0 0
* © 0
14 11 2 1
o AL
i1 an an % o ° 9 o 0
e opolor | 3 2 0 0 0 0 0 !
= ® @ ()
ANats- 22 17 2 3
agolot (199 (e @ ° 0 0 0 g
70 42 2 17 1 8
AH 0 0
' wy @y 0 O o  ®
At MZHYATAZH &SI EH|0|X| https://wems.nier.go.kr/) Xt= &2

2) EHMB[EHS SIKEIAM X222

ERegele *@%ﬁl 2 AY WA= 570 S Bt 1,657,714

QIgto] 3,688,208 L2 7Hg WoH, thZog AJs}

3169 Amol1, 3Fakyto] 202,854 o2 714 A

%ﬂ—‘:‘r ?ﬂ@% AFHER1 A e AY D= 570 sl B 4,064

g/l YO ATk FARAQE, AJSES - Q1 A, mpAkEe] W= 10, ooo‘ﬂ
ojdoltt. shEA Y QT HIE2 Bt 94.11%= =9 LA <

o] Aty ol ZFE|, AlSkE Jid%l FS- 80.06%= 1] A2 7Y
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SEpRlEe) SBOMHAY R4 ST Yot FOH U Tt 03

LA LFEE APt BT U 335l E R A2
Z OI/EHE Hat 12.271)01H, F A28 4,804,428’/ A(H+t
960,886m’/ Q) Aot} sjIgERE AL FIT, AlSFE-QlH AL,
FAkAQto] 24zt 2370, 1770, 14712 B2 ol AFAQke 2710 &3
siot. @A vk} AJSES- QI ARNe] & sheA 2850l 242t 1,970,770
/Y 1,781,618’/ AE 7P Aot E3 FAhS Alsta= 7HE A4
|F°] 100,000/ o1/39] itk AlAo] jEolt}.77) S|
o] BEA QT F &S B 0.56m'/L/Qlo]H, upikat sfjojo] gk
o] 0.67m’/Y/JAZ 7 At} th3 o2 AJStE Q1A SAMIQH FAl
QIote] <=o|H FoFqto] 0.40m'/L/A= 7FF 2tk 28y 35 95
A9l A Q1T F A8/ Y/ D)2 4] 0.79m/ Y/ o=
7P 3 o0& uHK0.69m/ /1)), ARSI ALK0.65m/ L/
Ql), FAFARKO.56m'/4/R)), FLTH0.49m’/ L/ =Afolet. gHA S
A2 FLoIEAE ALY 7HsEC] 100%S ZIok= AlAo] th: 9lo]
Ae]gFe] |7t dast Aog wekEr

77 A AlM B2 EZ(m’/L/7H) | ZUTK3,530), OHMEH114,168), 2ARKH140,769), 24t
©K200,000), Alt&-QIMAHOK104,801).
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411559.14 1 381503.68

39998.6 | 39664.8

290303.6 | 277337.3
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1) SHAHY SJoI-HRIANL QHEE HIEY

-

Edfed f 33AHHAAE FolA HREe COD B 5&t=
11.02mg/Lo]™, &Ato] 12.67mg/LE 7F4 =t} thgog upito
12.52mg/L, Algke-lAeto] 12.19mg/L, FFHL 9.14mg/L, FAF
Aok 8.56mg/Lolt}t. Wt &9 £-=EEE 9F 0.65mg/Lojtt. g™
2= BY¥ol 0.92mg/l, AlFFE-AHA] 086mg/L upAbgto]
0.72mg/L, FAFAQE 0.41mg/L, &4 0.35mg/L4°

¢

_

U % e skoll UhE sleA A Bt AR aes 44
COD 7]1& Bt 83.2%, S917]& Hit 82.8%°|tt. 1= A2 34S =Y
Sk AJA9] B 7|Eo R AEago] ot AR AEAT 34 ;%—

Aldolgt e Ald Fo] ASrE AHEEEo] w2 Holt C

AFago] g2 TATANESE 24 F92 FYTHE6.1%), U}LJ
(85.7%), AFeFE-Q1HALMB4.5%)01, A o2 ZAMARKT9.8%)T F
AFIRKB0.0%)9] AZAIE Sl dgo] W2 Holtt. FRl A2|ago] w2
NS ZHe o9 SAEIQHB6.9%), HHATH85.7%), FAFAQHS2.5%),
A8t 1 AQHB1.1%)9] AldolH, gt} AlE(77.9%)2 A2 a-&o]

re,
> uw



oﬂo[—o E /Q Ell— |‘UI‘O 0O ZE)E— Q 0 |’qu — 0 SE- C
1 ] 0881_./ E'L /*\L.L ] . 1_./ ] A

50



(H 3-3) S22l Q7 |ZAHS LESH HIE SE 79

HiE s HiZ S35t
SHH &=(mg/L) 2|2 E2(%) =(ka/Y) NE|S2(%)
BOD COD T-N T-P BOD COD/T-N T-P BOD COD T-N | T-P BOD COD T-N|T-P
ooy | B 472 914 907 0.92 94648534 66.71 7553 - - - — 94.72/85.80 67.39 75.91
sed - - - - - - - - 1841 4816 @ 4149 244 - - - -
oo | B 520 1252 1399 0.72 95,67 8392 60.11 8443 95.73 84.22 61.15/84.63
| 1777.97 5158.30 5723.89  292.99
cinpoior B 2.68 | 856 8.60 0.41 90.85 8071 69.73 83.55 90.85 80.71 69.73/83.55
TEEE 42754 13833.6 135505 882.6
uoror B 312 126711246 035 96.17 79.81 66.94 86.94 96.21 80.03 56.43/87.09
] 1041.8 | 4329.7 40471 | 1452
Aoz B 423 12.1911.60 0.86 96.45 85.50 71.47 8266 96.67 86.57 73.42 83.82
A 71226 17077.4 151147 1061.8
Suipz| B 3.99 11.02 11.14 0.65 94.76 83.07 64.79 82.62 94.84 83.47 65.62/83.00
s A 14,4019 40,880.6 38,851.1 2,407.0

Rz 2018 7|& M= MUTAKIR(BES, 2020)

78) 2018 ORMBEAXY ZH2A(ES) StH2| T ZioH SkeH2| Fe| WRa H7IF0| S 7 aH(Rha: 0D SEH2[6HY Aot AE2kE| 2018
OIH7HEA)

COD N P

AelAl T 05EQ: HIAWA | AlEs Lo ObEQK: HIEWA | XEa mH  opEols EEMA | AlES
(mg/L) | (mg/L) | (mg/L) ()] (mg/L) | (mg/L) | (mg/L) ()] (mg/L) | (mg/L) | (mg/L) ()]

E1S 136 | 156 15 18 134 | 196 3.9 18 1.0 16 0.5 18
Fisf 129 | 148 1.4 17 17.4 | 203 2.4 17 0.3 0.5 0.1 17

51



(E 3-4) Ega2[olS sigE g
COD TN TP
= IR | BEEA REs ¥R | BEHA | RKes ¥R EEREA | ARs
(mg/L) | (mg/L) OB | (mg/) | (mg/L) OB (mg/) | (mg/L) | OB
ot 1.76 0.59 96 0.25 0.06 96 0.04 0.01 96
OpAHEE 2.37 0.88 168 0.35 0.20 168 0.05 0.02 168
SAACE 1.84 0.86 248 0.35 0.28 248 0.03 0.02 248
SAACE 1.45 0.61 152 0.26 0.12 152 0.03 0.01 152
Al2tS-QIEHO! 2.12 0.60 240 0.53 0.30 240 0.06 0.03 240

Nz sffetdZgU(20189)
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