‘Aslr=gst-E@E Y 7| EAE (2017, LEAD FAHAE vli-2

2024.09.06.
Feditn AHAA 2~ F T, Y E
Page | 3QHE FAA->FAF
29 a3 1-1 AR (Water Resonres) = A (Water Resources): [H3] ¢4 2
03I - (slow sand filtration) S E=QUEN, o= HAIFLES|A] 9.
25 line 10 — AL&=0] T (slow sand filtration) S EY8IH L, o] AAG-E3AH chelsea waterworks company)©ll
of3 18294 W BI=7Jl A AFo= %031?49}@.
26 line 20 LA gEAeE - L RS EkE gl
49 line 6 A 8] e - AL T
1996 e o R
EAGYsE Qs A 3 AR, gy, Bae)E B 2 B 150 s WE)

56 2018 ‘71“7]' DR 2 ZH?SHC’%]B]’O Eg7lg] 27

2021 F7F | 2050 BAFHO|FALFH(EE7 A AAGANTA] BAEF 71745} &

58 a8 2-1 JhAE 3 1‘?— ZAEE Fa1(https://me.go.kr/home/web/index.do?menuld= 10427)

62 | b) AR #e - HEead #e
63 Iy 2-5 [Ed] 748 #u
69 2) line 8 SHEE AgH] 718AIE - sk &) 7R A 1S
70 | 3% 2-6 | sEmETAEAA - s
71 line 1 A 5= — wjAls=
72 | a® 2-8 | CSO — CSOs
a8 2-10 | [HH] $AHE
P Tmen |97 7AE
78 line 10 =€ oot > =YHAC
4o A 9 A HAs 9] L g
— 329 4 2 FAEA BAS Ysle] w2 EA] A 9 5 JUYAFY] Bl WS F
L3, 0|5 AMH| Ay Sty & - w4 HeEAld 5 Wgﬂz*l*é e e M - P |
. AAE 918 l‘iﬂﬂW“A EQjo] sl FXHACE 2012 EHElw= ZFARAF E9lEo] dar 227
80 | lne 9716 o o eoize] Q. ZEARAS B2 Fuev-, wrol URE A¥AE /20w FoH - An-
kAol Aﬂﬂﬁ]i %fo}oq sl kot 20169 FHE HEF AXS e SAZ slal JTHA 2-
16). W7l 23] A% 3—148}04 SR AES 7150l e wolH, siAlZ|E 23] A&AA A g
T AIEF7E 500 cell/mL w1 9ol aiggitt.
81 I 2-16 ] $4E 3u
90 line 20 Faksh — Trf&fz}
93 18 3-9 sanination — sanitation
116 | line 6 LANGe] ek - | A 58 E38Ii)
. L8 AETL dnh - L F8% At "ok HauE AR QoA AR REhe dutdos
117 | line 9 m]% EPA(1983)9] 7132w,
Mass 4. Mass .
118 () et o= volumewlu“ - Volumego,u,m
EX A wky = EFY AT uglky
119 | oA 5-1 8.2 mmol HCO;~ — 8.2 mmol/L HCOs~
120 | oA5-2,3) | 489507 Jeq —> 489S0} /eq
121 | line 9 AE(GIlt) ¥ FEF(metal) o] = AE(silt), FEF(metal) 2
133 |ags5-11 | = §
142 | &2iks N, — 1/2N,

Aol = ... EHo|t}h

— AAA A QI(P)S ZEa Qo] TR 743 At oﬂ(amorphous phosphate)Z} PF1ulE Y
31gLE0l A4t OL{‘}OS(trlphosphate struvite) I8 F3814 H]H|ol o] E (vivianite) ¥ & 14k 3
ol tfksAl EAIH 2™ 5-19). o]& U2 213 } 4(k1dney stone) 9] HUl=Hol7|% sjtk 413
M (apatite) & TAkstol -2t Agkel 1291 o}olci/\lo}ﬂrﬁrolE(hydroxyapatlte, Cas(PO,)5(OH)) &= HF5
Eo] i} Q1gA o] TR QIFM, 13 X T Aol AR EFot) mgk A —Zale] bjz)
u]\: ﬁz4 r= ,ﬂr)\l— ﬁz%:rLZE 7};<] AEE H}o]E OA}U}JH]ﬁQf‘?}E’_g, NH4MgPO4 6H;O MAP)= i—_g
shaHA] Qg H HsEA Y] AAIA AR Qlete] AR opllA e FEst s Wl gl 4otk

143 line 10




Page | 3352 FTAHAA->FAHAF
144 | 3% 5-8 Ca—, mg-P — Ca—, Mg-P
145 | ®5-9 |am — “mmel
mol
line 18 1 ppm °JA%E — ppm T4 E
Methanol — CH3;OH
Ethanol — C,H;0H
146 | & 5-10 1.29 Oy/g algae — 1.24 g O,/ algae
147 Oy/g P — 1425 g Oy/g P
) Algae oxidation (Stumm and Morgan, 1996):
CiogHae30110N1gP + 1380, + 18HCO®™ — 124C0, + 140H,0 + 16NO* + HPO,*”
147 | oA 5-8 1000/0.25 — 1000/250
148 | 1% 5-21 | BoD, = BOD,
4) TOCSF SUVA
= T3 £EF 77)1EZADOM, dissolved organic materials)d] #A41S HeiMe F 7] €-A(TOC,
total organic carbon), &FA 7] ©A(DOC, dissolved organic carbon), AM FTFL(UVA TE
Uv254) Z1E)at Ft Z24(KMnOy) AHIHCODy,) &) s AREE 4= 9lrk DOC 3 UVA #4414
= S gl WAkl SH = (SUVA, Specific UV Absorbance)?] 712 Sl = AR&Ht. ol2)dh
WSS ZhE 0y 082 gito s 2 ALy B3 AEFANE(DBP, disinfection by—products) 2]
Gl M= S8 AR} FthAPHA, 2023; Thermo Fisher Scientific Inc., 2020; US EPA, 2009). 7]
24 4RSS 7H KMnO, A8 B0} 87 vl ® shetl, s34 CODy,e HESHlE
ok 1-2 mg/l Lol
TOC 3 DOC &A1& flside HA AlRs AMdstste] 5714 ©4(IC, inorganic carbon)E ¢+413] A7
k= AAE g@APE AdgEofof slal, o] & TOC 4 AIZEI(TOC analyzer)S ARS8 #7174 ©4(0OC,
organic carbon)?] ¥=FS FA3IC} DOC A4S SJaA Aol 2ekd QAP 7] e-A(POC, particulated
00)9] AA7E asdhd 402 0.45 um QA E ARSI of 3R] 9] FRe A AEZ e 7
A ABRTEE YAE 7k of3ix)7h ] Aglsith TOC2 DOC B Al&el 2dhd f7] ehas oxkslet
22 MSAA FAs Hed|, Erddogs TR AZE(KHP, potassium hydrogen phthalate) S A}
g3}, o] W AEl] HiE Ay Al #AE QsiME F AREA] g, 1 olfe ¢
glgh H AlETF 2A717] AIRERS EATIAY Q9N o] whEolty. ARk oE TOC #4 Al
glo] AZ3 (DL, detection limit)E TOC % DOC B 0.02—0.12 mg/l. OC ¥$jeld), o] EAAe] 3
gofzlof we} xfo]7} Qlrk
Aol FHFE(UVA, em ™) 59 BE4 §7] (347, 1d% g8 dER 5 75 %
g7h ol A, o3 5)& BAsl] 913 er, E3) UV2sd(em™), UV FI&(UVT, %)
154 | [37H T B3 54 AG(SAC254, spectral attenuation coefficient)® ThFelA| Fesp = 3t} UV S4=+=

Foo 13 f7] $HAaFS, 254), Ak, EIEdel(THM) 9 ZZoMEAHHAA, haloacetic
acids)? 22 45 FbEe] A T slekEe] AN AT vl =tk vE fU1EE S WY

(BOD, COD, TOC)ell Hlgte] o] Wi SARo] dhershal hddlo] g, o 2 5 52 tdes =
A RS SAY A4 s gdE Wkehs dik -89 8otk 53] UVASH UVT= 25F €
T 7, 2545, ¢8 Aol 2 DBP A7A 5o BUER i oh} tgit 58 ol A8H
of W2 0.45 um AR AR AFES AAT F BFFEAE ol gsto] 54 I = 254mm) oA
o] Akl F5EHem )& FAh UV 9 ¥9)(200-400 nm)ollA AEEE 7] e 72 S
(aromatic), AI"8=Haliphatic) % #4143 H¢ f7l=d(NOM)elt}. 53] Fojxl s flell A 270ste] 74
=40 EAE et g Ag dudle S Adgste] RIS A dith dF 50, 3
4 280nme= BODS} v A JabAlE oS 4 Qlan, 34 260nme Aewslt ofgle dield 17le
Aol 5 Ax= IE)al 31 220 nm ARAY =2 R 17} o]2(AA §)9 IHARR ARE )=
gt} [Rare, WIS st shu ol wiAlae](67he) gadAt e A9E 1)) R I A
Fohohs wsla kke(mono— B polycyclic) & Hotal, AU sbES APt B, o]F Ee
Agor Ads o] Hlag 725 Yohs BE 7] sftes Tt A F7I=E(NOM)2 3l
Aow 52 QR & Axz sk B4 2R, FR RS U 4% 54 =49
@ =ds ek WAl 98-S e o, 5] &5FE(DBP)Y] AT AR LA Sl o
< 29 A=A oA s, o= A f7lE

AEARD Aoh whed W) Pk 3, F ES2WRH(TTHM, total trihalomethane)ol& B3}
Alel THMS 257 %t #hs deketl, Ejd=det A5 (THMEP, trihalomethanes formation
ential) & 54 2AAsllM 759 54 F7109=4E A gl B2 uwW/L)dke dl 783 =70
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Page | 33HE TRH > 3%
(A1)
A2 F4E(SUVA, Limg—m)& AR UV F4%(em )E A5 DOC(mg/L)E e #he <Jwleh
t}. o= Y EAlke 7159 FH(53] NOM)S 543kl o 83|, dnkqos 7ke SUVATZL
USFE AEIES FAS 71 Yozt SUVAZLe] 4~5 Alolo]d £ 71548 R3] 454
9 ek 1zl §U)ER PAEY 9lal, SUVAZE 3 olstold 2AdojmA HERl §7]|&2 T E o
Akl ek}, A oh WAk Aol gl NOMe 544 (humic acid, fulvic acid) -2 4573
OF, FUEAS B3] 98] diro® DOC, UVA, 2 THMFP 59 A7t -85k,
154 | [37H VA (-]
SUVA(L/mg—m) = WXIOO
U] BAATH (Ao 9], 2004)e] WEH A4} Ui s - DOC s%E 1-4 mg/l, UVA
£ A 0.12 em™', SUVA = 1-8 L/mg—m, 2&]a KMnO, AH|# 2-25 mg/l ALtk 53] T45
Hsle] shdg7t vl E=gkow, APdA ofdke A Ueht Agdd 7 =4 Yehe e BSich
HHFA0Z SUVAE 4 (2.4-4.1) L/mg—m ©312 §& 71248 Fuln) n|gu a8l A543 154
o] SAlH BEF= 270 ERS Bk E3], DOM AEIAS(DOC, UVA, KMnO, ZAH|Eko] thak
A= ulg- B2 o Husld)
156 A3k 3, » 9IS Fi)
161 | ¥ 5-13 Hoover, et al. (1982) — Hoover, et al. (1952)
163 | line 3 . oo tEHot), —> . 5& gmHel Aolrlego} ot
‘ LTS YERIQITE > Q07S UERIRITE JUEA(EA, )9 o) 59, e g, & 42 Teln
163 | line 13 segel 94 IR 27D S BT 4%l Fasolt,
line 14 TR AEo|tH( & 5-14). — ...THIE AEo|t},
L3 Qe Aol
164 - ..Iqu_ Qe Aot} o]F 7|27 ZFHE HXAEE(chlorophyta, o %5 green algae), S22 E-F(chrysophyta,
line 17 o: JF%F diatoms), =& (euglenophyta, <l: F=@lut Euglena), 328%21E - (pyrrophyta, o: FHEZHF
Euglena) 502 W53tk B3t ASAL(ETERT, 2y AUHEFARS, 172 o925 e 525,
TEF 2 F2Evs dEA g95zmod, o7l A e GERF(EA)S LA .
168 | 1ine 28 FC/FS 0.1~4(0.6) 715 %lfﬂ gfg ]
— FC/FS 0.7~2.0 2 71509l 23 9.9, FCFS <0.7 5&of <8 o4
e 6 ... USEPA, 2000, 2002). ] ] ] o
— .. USEPA, 2000, 2002). $gueilrE 20119 o) Aes9A8H S B4t vt (13 8hy, 2015).
. LBAE B(AR)A ERES Yan
169 | line 8 - EAS B(AREEE 6.25, 12,5, 25, 50, 100%)9] EW=(zt 5m))S @,
line 11 A ST .~ U] A(EAEoR 43) 8 B3 usAe .
line 14 (0.02x F3FES HAE) — (0.02xAAF E FAAs A3k HAE)
180 | X 6-7 ) 99 (mg/l)
u oy PR FRUIE R MaL2013d 71E) - s7bd SRV1E R Hal017d 71E)
i gk 59, WHO 91, W=t 97, 9 50 — 3= 60, WHO 90, Wl 89, Y+ 51, EU 45
184 line 6 2013 7|Fo 2 dikdld 5 597 52 sk Qtk — 20179 VjFo® Akl 5 6070 =S 98k glrt
line 7 frae el sl gasc.ald ) _ o
— #3152 (microcystine LR 3 % 267880l dial] $3%= .. o} (e ashy, 2017).
line 16 tetrchloroethylene — tetrachloroethylene
HEg FA71F(2015.12.2.) — HEE 27]2(2018.1)
185 | ¥ 6-11 HEE(FER) 37 59 > JEE(55E) 37 60
BEM HeER(FxE) 2 13 BeEEER) 001, HE4E 0.01
186 | ¥ 6-11 ) ©9 (mg/l); BAFs #4715 mBy/L
191 | line 10 (4,100099%) — (41,0009]%)
199 | (3) A= A () = s AEs 2l
205 | line 5 L7kl Aot} — | Ftsal E Aot
206 | 3% 7-1 Typical EPA maximum contaminant level = Typical EPA maximum contaminant levels
-85 =(DWEL) — 284 5715 =(DWEL)
207 | 2% 7-2 A () — A (q)
107'-107* #J3i= W] — Hol WASFMTD)oIA ] HslE el Awme s @it By 37t
7-3 [87] #3E Ha
209 line 11 S 2)(threshod dose)7} = A& Wh3o] dojupx] o= im 20l dX|(threshod dose)”}
line 18 NOAEL(Hd] F48+%) — NOAEL(HY F98rs) 52 7Ie&%sregt (BMDL)
line 19 oA 1Y 383 — o4 1Y 3]-&3(ADI, acceptable daily intake)




Page | A|FRE | 744 > ¥4
a8 7-4 (84 P 2u
211 | line 6 WEE 2794 - Hol WAL(MTD, maximum tolerance dose)?] EE 93A(107'-1072) Z71A]
line 7 A YA Hrlze] - AFw aiA(107'-107°) H7kz9)
O 7-5 I B SF-dke i i A8
212 | 2% 7-5 UR (HJaldE) — UR (H19181%)
= (Ugl) — &+ (ug/1)
line 12 (4) Sl 278 — (4) #2478 A% A8l 7= 74, ESEA A
=209 (MOE)& ...o]H,
line 14 — =23 (MOE, margin of exposure): NOAEL(F-EAI%) T+ BMD(7|SF8%)S 530w Ur
FholH,
213 line 17 27} HI = Exposure/ [RfD(mg/kg—day)x RSC(%)]
e et : MOE 100 o3}, HI 1 o4
MOE= 7|&&% aF3Ht(BVMDL)/ ex
line 26 F7} | a4 ek : MOE 10,000 ©]a}, Htigete 107 o) (Hudehgo] 107° olake] 745 daiA glgow
yhdasict)
5.4x10% oocysts/. — 5.4X10° oocysts/L
¥ 7-6 8x10" CFU/L — 8x10° CFUL
216
Duropean — European
oA 7-1 A 1% FEFRID) — A 1Y FEFHRD) =
CHCs3 — CHCL
A 72 GROAE= 6.1x10° = §aAA= 6.1Xx107°
917 FarolA ... 193702 /et — drelA ... 19312018 V1) 0= 7P
012 7 — 0.12 3/d
0.69 0.693
oAl 7-3 = 7
226 | 1% 8-2 or Qe, Ce — 2H
_— HBE(B) — H=pg Ol /D)
229 | 82 A% 5% 0°Colld 411 — 14.11
233 | line 1 N, = n,
236 | line 4 dC/dt = Ka(Cs—C) = —KaD — d¢/dt= K,(C,— O) =KD
937 line 14 9: 1.024 — o 1.020~1.028(1.024)
line 19 dC/dt = + 1 = dCldt=~,— v,
239 | line 11~12 K, K = k k.
243 | Al g2 b GG
Ly Yi(mizx)
o4l 8-3 K K = k k
8.22 — 8.09
" 1,=2.219, D=4.30 mgL — ,=5.13%, D.=4.27 mglL
oA 8—4 8.22—4.30 = 3.92 mg/L — 8.09—4.27= 3.81 mg/L
1.=219%, D=401 mglL — 1=5.08%, D,=3.99 mglL
8.22—4.01 = 421 mg/L — 8.09—-3.99 = 4.10 mg/L
245 K K = k, k
—24 | 9A 8-5 1. 15°C DOg =10.2 mg/L — 1. 15°C DOx=10.07 mg/L
6 7. AAHNA S BODe=18.2mg/l. — 7. YAl A9 BOD.=13.6 mg/L
oyq | Jine 18 AR g FHo] - ARFIHE FHo
line 20 ATEAE OHER FalEt —» ATanE 09Ee] walEd
250 | line 7 T Rk — dibdor XREhs




Page | 3BHE | 84 - 7%
o] g vl Bk 0}‘43} T4 7t 58S fal &9 F99sh A (trophic state index, TSI)
7F AR olnf RyRIARE F L(TP) For 4 ¢E4-a 5o ey oR ARSETH(Aizaki et al,
1981; Carlson, 1977). Z1eju} 7} 4] FAAAI} JFe] et A8X99] 87547 Bold w}ﬁ
Al Aol wkel tha #Hap) gloms A % e 7 lv:% 27 24,10}7] gtk vk
RN FALE V)eos QWIHE SR8 Qo GFA-adt FHES 7S va EPAY 71r€
231 900k 45 PBRHCERED AT FE Sl AR imiting factor)oJ2FE BN & 1 3
18] vlgo] 7ol A5 A4k Ml 160]48] Aol Q1 T4 ARaslon weae) 1o}
94 2590 Akst 219 Mg 9] ofel ) a5 S8 AL o FANT wgd
£ Widsks 2 Jadez st
951 | line 1 27} Sh0] Bkl Avs ksl Y8 Seuee dhed H-odusl #9=(TSIko, Trophic State Index of
Korea)2h= 7PPHS SQaick a2 AEiA] Bodol & ‘J HE, xﬂlOZi 2 A3g 9 229 AY
T A25% Alddtel] mE AT Al 2013-134%, 4 R FAY 237 B7F 14 t&i A 62 A
2% A4S R 50 FAUHAE WD, ol A Aol AR AL FHS QAL AL A
SRR NEow Wk
F3TSIko=0.5 TSIko(COD)+0.25 TSIko(Chl—a)+0.25 TSIko(T—P)
o17]4, TSIko (COD)=5.8+64.4 1log(COD mg/L)
TSlko(Chl—a)=12.2+38.6 log(Chl—a mg/m®)
TSIko(T—P)=114. 6+433 log(T—P mg/L)
Sy Hgdst Wrples AE g RSt A (Y TSko)E MHOE 40 (WY, 300]
3k T9Y, 30-50; 9%, 50 70, H9Y 7001“ T8k 9l
line 7 k5 sl ZuE= A (water body)E 7]&Esh=d = %53 IS *4*8}7101]
253 e
line 8 A - Y
954 line 4 Accumuation — Accumulation
line 15 EAFAA digstha, = 25A A di9dstka,
256 | oA 8-7 t——S.OO/(0.0IS) = 200d — t=-3.00/(-0.015) = 200d
257 | line 12 S| Z(septic tank) — HF-IZ(septic tank)
260 | line 7 Aspret olsd 7 = Askre olEd I
261 | line 15 28719 544 =94, = A7 SAd wet =94
line 3 A opvel 2 0VIES — AsHEwE ope} 7132"33
262 | line 15 commun ities — communities
line 22 (AC, cerobic cometabolism) — (AC, aerobic cometabolism)
265 | oA 8-8 0] 2) 510 m/a — 5X107° m/s
281 | & 9-1 30 mm — 300 mm
. AL Eojof gt
987 | line 27 — ... AEfEofof gt} e A7l mEW ATl 5 ofstd wf wieA] AR F7t
S H 400 m’) & uEIEE Zﬂ Pﬂ 9} AZFrdT7E 109 ofske] 745 vl AAe A%
_:_§]’%—r S T"‘O] J—Eqé‘}oq 7 o‘l']:]'-
939 | & 9-4 vl & = Ag 1Y ﬂﬂ%?%bl 8~12A17F (H24 6417
- - A &% = A8 19 HdurEY 1227 o)
294 | ¥ 9-14 (2l L/S1-9) — (& LAIY)
L HREEE - L alAE) et S V)] mEW 7 2 A (D500melsh) skl S
303 | line 5 e e il A85E BENEE 247 10-204 B 5ol
306 | oA 9-2 [Za] 7kx2 - vigo g
311 | line 8 e ARETE — 5 3des
line 12 CAZE, LGE9-47) = L AZSH(E 9-47), 5 89w SIS wEslok kR 6-24)
824 11y AP 5%0ld B — AR 10%°1 =3
(%5 km o)) = (T4 45 ¢ 5 km oJW)
326 | F9-48b) | HH T=F = M =
0}-r7<1?4§ kgl | "AX o7 wAGT)
- sEAEE X BE SHEA AAAdA EHA(HY Fake)e BaAom WAt saeAE]
327 | line 4 Aol A AT = 1A (solid), FFEA (semi—solid) 2 AHliquid) 59 ZF 7= (residue)S 35}
o 3% (sewage sludge) gt F-2tt
qqq | Jine 11 Aas - AEs Y
line 27 °F 9 & o] — °F 9m' o]




Page

AT

544 - $4F

332

333

332, line 12

333, line 8

52y A ] Adsl BAdA G HEA B O T =7 AL (agricultural land application)& 7
AAE SR F4le] ol 1 of= sEeAe BA-og {83k Aol Qliow A9 34
9 Afo]g SHolA Hrl=H e AHhe £3S 7P & A4 4 7] wiiolt

1A f71EH] S (biosolids) = A4sH HAsl 7]wdl &l AP sEHAE AR 4 e 7]
A FEREA AW 5714 A3Haerobic digestion), €714 A3Hanaerobic digestion) = EH|3}
(composting)¥} & 7]%o] 2849 = JthMetcalf & Eddy, 2003). wlaolME skede]A] waake]
55% A7} ol#dt BEE ARREI JUHEPA, 2013). m=o dAwsbdWif(the Code of Federal
Regulations(CFR), Title 40, Part 503)ollA A& Aol o] goj= ¢FA3t Ex5%(land application)¥} A
¥ Ai(surface disposal) S $181 2% mlE=5AdE A (toxicchemicals) 2t BUA 7| AJE(pathogens—class
A)o] T8t AlFRIAZ Al 7 AAA R F-8E]= Jdelth(US EPA, 1992, 1999; EU, 1986, 2000).
H)ar EPACIA = AALs: 918l HIE2 AR QPgshd 1A dlol 23k to]&ils Aol o
AHA| ARl A BARHENN, 2003), FHA%S & 9 sk 12 9-51)& A8star k.
— &R A3t HellA EAA4(land application)& 3491 AR 2 o AZITh
1ol fra AFEY 3]t Alo]g SN HYE Aot AHEY £ Al~ES & AT 4 Q7] o
Folt), AA A S EXZNEA(soil conditioner)H HA& H|EE THEo] ARREH= WS HAd &=
U5 AR o] kot e AEH Tk F7HE Q8 1 A el e Aol 1S Ak Qltk

AE 1P E(biosolids)& &I A9] Aol Fste] vl=r EPA(US EPA, 1992, 1999)9F =7kl
A3(NRC, 2002)°l 23l AEA AHd Mdoz dalde A Ao R F85a 9t} o) sz
370 3l Ak felsAl AEE Thsd 71 AHE (A AEE o5t Aol gle), B Part
503 772 (Part 503 Rule) % o]¢} A28t Ex]#48-7]%(land application standards/or practices)s =3}
=2 A seEeAR AYstar vk of7)14 Part 503 FEole 19930 FHH &9 Ajol&
7 2J87)2(The Standards for the Use or Disposal of Sewage Sludge)d} &3t nj=ro] oAnkstadm
(the Code of Federal Regulations(CFR), Title 40, Part 503) w3lt)h MEuHEL AHolsh= F8 A3
Az E S 23k HAA S 2 vE SAEL] XEEE|, ol EATYOY AEH A
H(surface disposal) s A& wlol] AzEolu s agar QIike] HE Foll tist 784 sl
tl-ssk7] 3l vl Al gstar Qlvh Aend ey} d-E 2 AlEe] B webd sEe Al
Azlet HEAT ol A&7Fse 7]=4] wio] o]Fol A

vl=r EPAS] 140l we} AENEELS MU AavdEe] ¥3 B4 wEt F SF(AS, Bi)E

TaEth AR AEHE(Class A Biosolids) EA] 280 Algte] fl& 495 dald, Aoz 54
A HEZ AR 4 9o EH| = v 7t 7FseteE 8 o] Sl olejet A AEIYHES
AZ 7 759 HYAS T BES AE0] AN AR HEANA fAlshs BYTS A
et o, e} o, Flole]A(Enteric viruses)9 7145 Lhelminth ova)olth BE A=
(Class B Biosolids)2 EA] gl glo] 7F4e] #r)et AA(home lawns and gardens), 52H&E 2 7]

3H(harvesting of crops and turf), % HE(grazing of animals) % 33 %2 (public contact)Ey} 7+&

S0 MR AES AT B9E WAL 50 e wBE) X F 30904 38748 o) o]
o 4ES BAS QU BE ARuBEIN HHOR AR AT By o T shiold, o
2 3950 A% & ong A e wAsPl F gk

S

Type Class A Class B

Salmonella <3 MPN/4g TS or -

Fecal coliforms <1000 MPN/g TS and | <2,000,000 MPN/g TS
Enteric viruses < 1 PFU/4g TS and -

Viable helminth ova <l/4g TS -

HAGT TS ALfsta AENFEY] F TH(AS Bl tist the SAEHe ek #AHGE 9-52)
PEaAor FYsitt ey 1 kA SHoA 53] nEEAEES HAb AslEe B el (US EPA,
1992, 1999; EU, 1986, 2000). "|=r EPATFAAE ekl &8 #)7) A28k 98 214 nlae AR

= A5l EeAdel] E3E tolZAls Altstsle] GASH At A FAE, FH A F
o gk 1A(E 9-51)S Aestm QUHENN, 2003). whHo] A¥ 9 A&-A(acetone, diazinon, phenol
s 1580l tEiMe 7R ARE a7s|E gtk @Al vl M srs A AR 55% =Tt
AE1ZE =S S8t HlE=Z ARES AL ITHEPA, 2013).

AF AETFHES A 5 = S8R A T A (PFRPs, processes to further reduce pathogens) Q=
£ EH|3Kcomposting), & AX(heat drying), € A gl(heat treatment), 1-& 714 43K thermophilic
aerobic digerstion), HWAls ZAHbeta/ gamma ray irradiation) 2 Hif(pasteurization) =< HHo] 9l
T3 BE AENEES A £ e £AAEEE(PSRPs, processes to  significantly reduce
pathogens) 2.2+ 3714  A3Haerobic digestion), 37| AZ(air drying), ¥7)4 43K anaerobic
digestion), ¥9]3H composting) & A13]0+43H lime stabilization) 52} WS Akslar gick
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Page | 334 FAA - F4%
335 | line 4 0.425~0.491 kg — 0.426~0.491 kg
357 | line 18 EA(N)o] A|gE 2oty — AA(N)9] Bdo] Agk 4ot
361 | tine 20 3| Gell EAlsk= st HFske] Zl—é}oﬂ_ EARE = ..
- Yo EAk= dlg T sl5 AEsle] Asl EAlsRE E..
362 | line 7 =5 2 FT(AelET)
370 | line 5 W= (pitt) = HIZ(pit)
374 | 18 10-11 | 48 AFe® - 8 A5es
375 33; }g_ﬁ g EE oo
377 | oA 10-2 & | 000.281), 0(0.177), 0(0.032) — 0(=0.104), 0(=0.249), 0(—=0.281)
391 | line 8 FTERO] > ATE Il
405 | oA 11-1b) | (9.81 m/m®) = (9.81 m/s>)
409 | ¥ 11-7 ne = N,
410 | line 7 A Fgdel . — . UF Tu el
413 | line 18 SAMEEE wRet Fejdn o . GAEE] o8] e} FefHr)
2 2
T SATF= (10 2; )/(0.7-5) =4.57x0.247 = 1.129m
416 | line 15 — &9 &A5F=01 OQL;Z)
14 .
A=(4.57 2; ) = 4.57x0.247 = 1.129m

417 | line 2 e o o B e
4oo | line 15 SFE 0.001~0.02m — 2 4= 0.001~0.02m

line 16 A2 79 0.001~0.02m —  FFA9 A9 0.001~0.02m

. A 9 H R 2oz 4 QIS ] f% YA dAs..
PUIe 2 o A 9 gew Sol 4 QIES ol ol B4 A4S .
452 | line 20 UEMHE — o]EWH (drain Valve)+
495 | 6. b LE S gEEiY - L WE IS gt
506 | % E3-1 Flow time (4+15) — Flow time (4+15)
514 | line 6 E losm — &(loam)

line 4 L AARA L oL AAEA SERATAIA R FE27]E g o]x
530 ine 5 S50] QUNAFS . > Oe] HES(IRH S AL
543 | line 2 A $lst — wjAE] $lst
547 | ¥ 13-15 WEAd — wWEAY
s4q | line 3 AU s ks - AR vk

line 4 aitdo g AHed= . —> dikdow AR 7153
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Water Drinking Water
Treatment Regulation
Indirect Plants
Potable Reuse /
(Environ. / N
Buffer) Intake Distribution
Direct network

Water Quality
Standards

Water
Resources

River
Lake & Reservoir
Groundwater
Seawater

Effluent
Regulation

Potable Reuse
(w/ Eng. Buffer)

Rainwater
" Point
. ¥
Nonpoint sources
sources -
i Domestic seyage
.’ Feces/urini
/ Industrial waste

{ / Discharge animal residue etc.

* ¥ Regulation
Sewer

{combined

or separated) Water

reclamation

astewater

Treatment Reclamation water

Plants Regulation
a9 1-1 239 A2" e
SEAE REE 22 e 2522
(intake) (pre-treatment) (main treatment) (post-treatment) (distribution)
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Grit Chamber

Ky

Sereening

; 4 L ] II |""'°|.5h“ :
I ML
; ; =~ | 5 B
-,
Coarse (=2 cm) Fine (=0.5 cm) u '*E;T‘ _

—— : ==
~ i dg/ l:rEEﬁ:i:gq:ma_'n::.
(press/landfill/ineineration) %ﬂﬁﬂéﬁ;rﬁmiwc

SEWER
(self~cleaning
velacity, =1 mis) Grit removal (<0.2 mm)

Pumping
Raw wastwater  (Archimedean

screw usually) Flow Measurement

(Parshall flume)

- | —
'
Jil =IX]0m
Primary Sedimentation Tank (PST)
(HRT 2-3 h, Overflow =2 m/h)
kg " T Bute
Equalization Tank in] 5 i i Outlet To secondary
(Pre-acration) niet ! J | treatment process
Reduction of Mow
variztion
l Primary sludge
40-50% COD
30% BOD
40-50% S5 Removal
I3 2-10 A9 =AEEEY Au|AE e 124 2T A vl =
Secondary
Sedimentation Tank (S§T)
iy Bioreactor _ Effluent
; to tertiary treatment or river

o Treatmenl o
(CAS/TF/EBPR)

Primary sludge ﬁ

Secondary
waste sludge

{ex) sand filtration, disinfection

~TTSSL gudge Stabilization
Thickening . i
: s Dewatering Disposal
CE’:S"}:g;i“g — o |(e.g- beltpress,| c_g.plandﬁil
B Dt vacuum filters, acricult rc:a lication
chemicals) centrifuges) r:;gus:e?c. L ;

1} Gravity thickening 1) Acrobic digestion
2) Flotation (EBPR)  2) Anaerohic digestion (CH,)
3) Centrifuge

Supernatant
Recycle P
To treatment plant

a9 2-11 AWHe N5 23AE % S9A A Hes



¥ 2-16 ZF4FEA 2=V (2016)
T2 A (=FF9) 44 (=F48) TR e
EE - - -
== (mg/m°) (15 o|ah) (25 ol4}) (100 o|4h)
i 1.000 Of A} 10,000 O] A} 1,000,000 0| At
L} = A ’ s 3 3
2EF MESHE/mL) (500 0] AH (5.000 O] AH (1,000,000 0| AH

+ 2015.12.31. 714

& (
¥ 7-3 2424 BF AA (USEPA, 1986, 2005; IARC, 2019)
EPA (1986, 2005) IARC (2019)
Group 7| ststERlo £ Group stetE2o
A gtot= 2l ~24 1 129
B1, B2 Z X (probably) get=2! 100~200 2A 96
C 7= (possibly) get=2 300~400 2B 321
D HE&F (523 AI=R0|&) ~75,000 3 499
E FH d|getE2 ~80 4 (1, = 2=
) IARC, International Agency for Research on Cancer
HEIE
a
) |> FEAHEY |
fref e dhaas|
Threshold
NOAEL
RID
— I OART
B YA 59
) @] H'ﬁc\lrupnlu-lion]
) A e
O AL b) F) A ULHE HOlE BS Aozt Q) P
sS&TE B, C: 20| met MMs| Ests 29 o
F: 2543 (NOAE . v
G:&X S92 (LOAEY At
T: Gx] 82F (Threshold) S
|~ BMRx pid ‘}P,f
= 10% ey i 4
G P “E ..-'(f /" F] BMRx: 7| E€H2 &} (benchmark reaction) @ x 1-10%
A s BMD: 7| =82 (benchmark dose)
F L BMDL: 7| =28 38 (BMD lower bound)
A — E - BMDU: 7| E8 & 4% (BMD upper bound)
B . ..C' D 0% //)// EMDL & & = BEMDU
22 (mg/kg BW) BMD £2F (mg/kg BW)

3% 7—-4 NOAEL} RfD ZAWHY (a), £ W& JFFE (b) 2 71E £ (¢) ME=
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|

FAEd F7F (E9e)

5&(p.170)

APHA (2023). Method 5910, UV—Absorbing Organic Constituents, In: Standard Methods for the Examination of
Water and Wastewater, 24th Ed. American Public Health Association/American Water Works Association/Water
Environment Federation, Washington DC, USA. (www.standardmethods.org)

Gerba, C.P. (2014). Ch22. Environmentally transmitted pathogens. In: Environmental  Microbiology(3e),
Academic Press.

Hoover, S.R., Porges, N. (1952). Assimilation of dairy wastes by activated sludge: II. The equation of synthesis
and rate of oxygen utilization. Sewage and Industrial Wastes, Vol.24.

McKinney, R.E. (1990). Biological principles of environmental systems. Kansas Univ.

Thermo Fisher Scientific Inc. (2020). Application tips for UV254, SAC254, UVA, and SUVA, Application Note
ANO033.

US EPA (1983). Methods for Chemical Analysis of Water and Wastes. EPA/600/4—79/020.

US EPA (2009). Method 415.3, Determination of total organic carbon and specific UV absorbance at 254 nm in
source water and drinking water, US EPA/600/R—09—-122, U.S. Environmental Protection Agency, Cincinnati,
Ohio, USA.

Ao} o] FE, AA™, A, G okad (2004). Yo wE £ fU|E2Y AAAEAT AEH Ws dsh
34-Fsks] 4], 26(11), 1244—1250.

)
3R =z2u 297 (http://www.me.go.kr/issue/algae/)

73 (p.218)

US EPA (1986, 1996). Guidelines for Carcinogen Risk Assessment(EPA/630/R—00/004, EPA/600/P—92/003C).
U.S. Environmental Protection Agency, Washington, D.C.

874(p.273)

Aizaki, M., Otsuki, A., Fukushima, T., Hosomi, M., & Muraoka, K. (1981). Application of Carlson's trophic state
index to Japanese lakes and relationships between the index and other parameters. Internationale Vereinigung fur
theoretische und angewandte Limnologie: Verhandlungen, 21(1), 675—681.

Carlson, R.E. (1977). A trophic state index for lakes. Limnol. Oceanogr. 22: 361—369.

Parsons (2004). Principles and Practices of Enhanced Anaerobic Bioremediation of Chlorinated Solvents. AFCEE,
NFEC, ESTCP, 457.

_’l’l_


http://www.standardmethods.org
http://www.me.go.kr/issue/algae/

	상하수도공학v1(2017)_교정1-2-240906f.pdf
	v1 추가수정(Ch2.3)-국가 물환경관리 기구 및 정책구조.pdf



