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I oS FAlo] thstel &1 158 OXZ AL, (2} 27)

1) £A2]S 93t Water softening plantO]|A] recarbonation 572 OJAISIELA S E-0] 0
Yaol pHg ol7] 5] St

2) Noncarbonate alkalinity@to] £X{5t=[%, ©HAHE & (carbonate alkalinity) = 0] =°i| lime
st 4% A& AAE pH 103 FHoj|A LAgstTt

g X
3) Overflow rateo] 1252 ARz AR HA7A&8E Z7HeIth, AAx0] SYUsE
ARIo] A7 HEE overflow rateS AH2]te RE 0] JP7te WA ke Ba

g ZHAck 7).

g o

4) Aa Eojzo] EUM AL Fh AEQ] Fabe oFUztRlAmC} ORIl 2o
27 Uepdct.

g o

5) & &2]X](activated sludge) 572] solids retention time®] =22 UM EQ] & H|AH

A}E(net specific growth rate)*0] =C}.

* net specific growth rate = L ¢5—= L dX L dX = S,
P g X dt X dt |y Xat|, K +S[
ecay §
X = biomass concentration; #,, = maximum specific growth rate;
S = substrate concentration; K, = half saturation constant; k, = decay rate constant

5 X

6) AUl B} 1 A=0]k0] 47 858 Exlste] 2AEA] B4 FFS QusiY

rl

5) O

7) H7l= oiEAIoA YA stE HE7EA(CHY) S AHY

A, AaA[A OJASHRFA(CO)Z HiE
g 4 BRI AF2dset 7S AGE 4 A

) o
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8) ElH]|3H(composting)= 2+

A A7
5 X

9) Soil vapor extraction (SVE)+=
AN

Z2A~o|ct

v EXAXMOo

L_F‘_F'O]

Ao Ao wo MENS JIx|= ECF A35}r|2olr}
g X

10) 50 dBQl 29

< =xsttivt 3 Rl e R 2gH

oA HEE= A AQoHA] Z7]= 30 dBRI SEOA HEE =
AlZE & Ao Rl Z7]2] 1008} o]}
g o
2. 05 239 "EohAle.
1) S+t H(total coliforms)S & Al 29 HYAF EAIFS HI71SH= X]E(indicator) 2 2
85h= o]fol tiste] HdYsiAlL. (47%)
)

0I1ZF I ERF

source = 7I5]

A 1} ExjEo] gop ZEo] £ojg}

79 FU ANFEE gie FozRE Lofsis YHAY &

ot
_wH v Yoz HALANY 0 YEFDE fulse negative DI HEFS
0,3777} K7, XA XAoA] AEFS SEAJE= QFo o2 k& SF false positive 75’ = LIE
Y pols 5.2
- FEYo] & e

2) @3}x|0] A (FeCly)0] SARZA U= A
=]

29| Hof &7 &0 F2

=4

37} 9Fol&(Fe™)

Al 7ER] ol AAIBHAL L. (4%)



[457.210A.001] 7|ZrIAF 2018. 12. 5. g A

bt
oo
M

- WaZs Y

- FoTE SISME 52 YYFoss FFA 0 Fo gigr &ofl =) gj2 WS

3) st S21A12] #2578 & stabilization process®] Ao tfsto] 7]&stAl 2. (37)
=4

- BN RolEEE Y FEE Helelo] gelA] AE A PH ofF ¥ FofEE
& &0l ofFojAIA A g

- oA ) EAjol RS 2EYI

4) 71 F=ZAQA  UASHEF A (carbon monoxide, CO)”7} primary pollutant®} secondary
pollutant2 A] WA > Q= F2 5 217} 7]=oA 2. (47)
)

=)

Primary pollutant: 8}% 290 AR} 7Hm7]E FE= HIo]QOJARol R]z7F atXoji] 2
erdelzo) ojsjo] Wy

Secondary pollutant: Tjf7] 5O 2 BYZE UOJE(methane) 9 {FsfZ2 2

5) o=t " =4 94 £ 89%= A4 AAISHAI L. 3%)
A, 2A7tA wiEA

B. e &5 o4 siEXY

C. gATE gss] 24

=/,

A. W E 9] A (Kyoto Protocol), Z}2] % F/(Paris Agreement)

B. ZEZ2] Y9/ F AJ(Montreal Protocol)

C. 215 & 9 London Protocol)
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6) A3 U BAIA LR 8 AL WSl B3RE A8t 3 wrR|e] B o]
QQEQUTHASHA: 5 m). o] EFS et o M Yelrleg shuh WAL,
W 2AZ T1EEA1 2. (6F)

=

Soil vapor extraction, in-situ bioremediation, landfarming, soil washing, thermal desorption
5 Hwy 97195 £ YL 20 HE 5 YL 9¥a 2 gH
0|28 23 &

2 RIQS £ 9lO0OZ ex situ - HO} WRE XY o] FS} I}l EE &
/glo,y 57775}07’ 5‘/}7%}5}7 g/x—l/gzofx-l/xllgo}x-l H]-H-IO /HX-IO} J777(a;7/ _g/gfof =3
oj8Z, SFef7} HwA gojslEE &) AJAIER

* Zl=oF B = 2 HE] in situ/ex situ 7]z {175 A9 in situ - 5 BAJE 240
=), =

=

Y,

7) 77178 A= REH /83 A e oUAlE AU & A FHE U A
o)’ AAISIAIL. (678)

)

i) o8 285 FoF Hlo[27}A(CH,) YT

ii) OJAE 9.2 FX](microbial fuel cell, MFC)E 0] &8} F17]ofx] AW}

iii) Ev[e}E &oF EH] Y

iv) FENE FF bio-oil YL}

v) GEJE FEI biochar YRF

vi) OJA] =7 8RS &l bio-oil HLF

vii) £ W w70 0]HEY] Fejn] gy 58 o] &5 bioplastic Y
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3. OS2 HPF AL} 71 S o] 8ot & carbonate species =% Cr = [H,CO;*] + [HCO;]
+ [COs*] = 2 mMO|IL pH=7.5Q] CaCO; ZL3}89HO] & 7% (total hardness)S LS}A]
Q(HY: mg/L as CaCOs).

A

i) CaCOs dissolution/precipitation:  CaCO,(s) = Ca® " + CO;~ K, =105
ii) Carbonic acid dissociation: H,CO*= H "+ HCOy , K, =10"%%
HCOy = H '+ C0O; ™, K,=10"1%
<TH>
1) molarity = activity
i) JESEERe Gt Y

(157)

=/,

[HCONIHT] i
[}]2003*] al

[HCO,][H] e
[H,CO,| = ’ = [HCO;] wﬁz 0.0708[HCO; ]

Ky 10

pH=7.50A] [COs" &= BA]S & QLulg AHpK.,=10.33).
L}efAs,

C,=[H,CO*|+[HCO; | = 1.0708[HCO, ] = 0.002 M

[HCO;) =1.87x10"° M

[co;7][H]
[HCO; )

a2

K, HCO;T 107103 . 1.87x107° M

7o T =2.77x10"° M

[cO; ] =
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CaCO, (s)= " (ag) + CO??f(aq), K =10 8.34
[@2+] [0032—] — 10— 8.34

[C* ] =1.65%10"°% M=1.65 mM

@} afA],

TH= 2 meq/mmole X 1.65 mmole/L = 3.30 meq/ L =165 mg/ L as CaCO,

4. £ BODs7} 200 mg/L9l SQ14 20000 m¥/dayS *]2]slo} &% BODs %7} 5.0

mgLel 9542 YRt ol 1 ge wyzelx 3ol

7] Z(aeration tank) S-&E1]7} 4000 m*Y o, t}So] A=

(]

S0l E5HAl L.
K, =30 mg/L BODj; t,, = 2.5 day !
k; =0.05 day L Y=0.50 mg VSS/mg BOD,

o 5U% U 954 Y S sEE SA B2

5 5 0mg/L
SD=2GU mg/L V 4000 mé
Xﬂ = G
Q = 20000 m*/day

» Aeration tank

Influent

Return sludge

S=5.0mg/L
X, = 10000 mg/L

oict. o] 3ol

_]
W QRS ARgSTol

S=5.0mg/L
Secondary X.=0
. Q,=7?
> Clarifier >
Effluent
$=5.0mg/lL
X.= 10000 mg/L
Waste sludge | q -7
Y

o
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1) o] & &Rl FA 9 solids retention time (SRT)S LotA] 2. (57
)

K(1+k,0 30 L-(1+0.05day '+ 0
g H0FkA)  30mg/ (71 W 6)25.OmgBODS/L
9(:(:“’77), - k(l)i 1 9(,’ . (25 day —0.05 da,y )* 1

30+1.50, =5 - (2.456, — 1)
10.7560, = 35

6, =3.26d

2) o] &d=9A 789 F712 W tdlE 5E5 5. (53)
)

X:

P

S, —
1+Ek0.

b. Y% —5)

3
ty = K: __4000m” T = 0.2 day
& 20000 m*/day

96 day 0-5 + (200—5.0) mg BOD./L
x— 320 day — " 1370 mg VSS/L
0.2day  140.05day ' - 3.26 day

3) o] A9 AIA R (secondary clarifier)of|A] WAsH= &21X|9] D& =% X2 10000
mg VSS/Letil stoh QoA =&3SH SRTS SAIsH] Ysto] 5o 2R H &g oo}
St JosefAl(waste sludge)®] 3 Qb ZF7|2=2 vhEEojop dte Y-S A
(return sludge)®] 5% Q2 FSHA] 2. (107)

=/,
VX
- o/O
00 Qw)(r /—EJ

VX 4000%° 1370 mg VSS/L 5
=9 X 326day 10000 mg VSS/L 100 /day
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O/X]. secondary clarifier2] microorganism mass balanceE& ©]-&o} 9,

g = G5 _ 20000 '/ - 1370 mg VSS/L—168 m’/day - 10000 mg VSS/L
’ X —-X (10000 —1370) mg VSS/L

= 2980 ni’/d

5. 80] A& 7 ol 2 9t uFAEo) ST Aste] dAtet AT wiEE L Qo)
o] 3trlj= effective stack heighto] 60 mQl UAISIERA vfE PO

2 2 2 9on] Ua
alerao] ofstol no reflection 7Pgo] Zhssithi & of, the F WikelEra BE7)
e AL oftjarly (27 Ei Bolwge BEA] AASL, BRA| o E

o 2Alg o83 7))
A SR C R WE BlPYEo R 3 km, vl AZMSEO R 0 m oAl LT 30 m A
B. SIAjA]H o2 Y E "ltHlsFo 2 3 km, v AZ48SF0 2 100 m BojAl 1 %E 30 m A&
C. SR 02 BE] Bluako e 3 km, Bl AIZPEEOR 0 m ©olAl TE 60 m A|A
D. AR 2 2 vi&ylsko 2 3 km, B} AlZHSFo 2 100 m ©ojXl 1% 60 m AX|A
E. ShAIA 0 2 BE] vlatgesro @ 5 km, vhal A2REEo® 0 m HolAl L& 60 m A|A
F. SHAC 2 BE ulehahako @ 2 km, vl AZPYE0 2 0 m oAl B 30 m A

(207)

0894 . d
o,=axr, o,=cx" +f
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Key to stability categories

Day“ Night“
Surface wind Incoming solar radiation
speed (at 10 m) Thinly overcast or
(m/s) Strong  Moderate  Slight = 1/2 Low cloud = 3/8 Cloud
<2 A A-B B — —
2-3 A-B B C E F
3-5 B B-C C D E
5-6 C C-D D D D
>0 C D D D D

“The neutral class, D, should be assumed for overcast conditions during day or night. Note that “thinly overcast”
is not equivalent to “overcast.”

Notes: Class A is the most unstable and class F is the most stable class considered here. Night refers to the
period from one hour before sunset to one hour after sunrise. Note that the neutral class, D, can be assumed for
overcast conditions during day or night, regardless of wind speed.

“Strong” incoming solar radiation corresponds to a solar altitude greater than 60° with clear skies; “slight”
insolation corresponds to a solar altitude from 15 to 35° with clear skies. Table 170, Solar Altitude and
Azimuth, in the Smithsonian Meteorological Tables, can be used in determining solar radiation. Incoming
radiation that would be strong with clear skies can be expected to be reduced to moderate with broken (5/8 to
7/8 cloud cover) middle clouds and to slight with broken low clouds.

(Source: Turner, 1967.)

_‘IO_
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Values of @, ¢, d, and f for calculating o, and o,
x=1km x> | km
Stability ‘ ‘
class a C d | C d |
A 213 440.8 1.941 9.27 459.7 2.094 -9.6
B 156 100.6 1.149 3.3 108.2 1.098 2
C 104 6] 0911 0 61 0.911 0
D 68 33.2 0.725 -1.7 45 0516  -13.0
E 505 228 0618 -13 5540305 =340
F 34 14.35 0.74.0 =035 62.6 0.18 —-48.6
(Source: Martin, 1976.)
g
vpggrere e 22 Aelo] e AIE & M sEF =2 XYL dig Y ges F
ojfo] ¥ vfEdd =ol7f FEel XGOS y=0, z=H), y=0, z=H ¢ oA btz

#.02HE[O] A} Yo IPE(xI} FIGR) SEIf FoJEL)
Al 4, B, D, 9] SEE CHO 52 7 98

Co} FOl ARIS Eolo] wlmotel

= arin ool [~

eXp(— (z— H)2/203)

77>

o v @5}

oj7]K] C9} Fi= BE y=00]22

Stability class= 7220] fFE Zlovercast) =710/ 8.2, stablility #°] ZJ5= aof @}2} Do]
12, o] & x>1 km =9 A7 §2

a=68, ¢=44.5, d=0.516, f=-13.0</.

C: x=3 km, y=0, z=60 m

_‘I‘I_
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o,=181.6m, o, =65.4m

exp(— (z— H)Q/Qai) 1
e ~ 181.6m - 65.4m

Yz

=8.42x10 °m 2

F: x=2 km, y=0, z=30 m

o,=126.4m, o, =50.6m

exp(— (2~ H)/20?)  exp(—(30—60)%/(2 - 50.6%))

= =1.31x10" " m

o0 126.4 m - 50.6 m

Yz

FO SE7} CO SEHD £0D02 Pl BE Y85 & SE7} 1S o AFY

_12_



