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HEZL: 10/19 =HA|ZH

1. & B 30 km’2 257+ 9lCt. 2014H01| o] 42 YL BpHo

ol Bz 9
0 326 m¥s, REEI SHHo WF SOl 315 m¥s, T NG P2

)
1250 mm, &Y 2 (evaporation)0| 720 mm, & & (seepage)O| 615 mmO|LC}, O|
M, o] == 2014d &9 storagel| HZIEEZ m’It mm EHRIE FSHAIR. (
=)

£)

AS

AL =(3.26—3.15) m 3/s - (86400 %< 365) s/year

+ (1250 — 720 — 615) mm/year - 10> m/mm - 30 km? - 10° m?/km?
=9.19x10° m?®/year

_ 9.19 < 10° m?/year
30 km* - 10° m*/km?

%10 mm/m = 30.6 mm/year

Mt 9.19x10° n?, 30.6 mm

2. % 71| m|of|=0|E(piezometer)?t 250 m FH 2| confined aquifer®| X|st &S
& w2 AX|Eo Utk F mo=0jEel 7FH0[ 150 mO|1, {s+F
(piezometric head)2| X0[7} 0.75 mO|L}. Aquifer@| hydraulic conductivityZ} 28
m/day, porosity?t 0332 [, & H|O|Z=0/E AtO|E O|Sdt= X|ot=2| O|F A
{t2 FOHAIR (EHR: days). (157)

g

0.7 m

Darcy’s velocity, v=28 m/day - 50m

=0.14 m/day
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. , 0.14m/d

Seepage velocity, v' = #: 0.42 m/day
L 1

Ojl& AlZt t= U m = 357 days

W 042 m/day

3. 23 MY £ E AHERE HEDSIO OHE =230 HOAIL.

1) ATz AEot= HO[Z L, 9H2[0f, HEs=S 4 23 Ao, 4 3
oo HEEAS O AZOA LiEtLIE T E= S HOAR. (78)

=)
a) HEXY HO[ZH A HAd

coronavirus: &7|. Coronavirus®| Z%5t= OFS(strain) & StLt= SARS(severe acute
repiratory syndrome)g €27|= A2ZE YA U=,

rhabdovirus: O|0f| £3t= & & otLt7F 2HEE2 Yo

ro
il
n
2
>

orthomyxoviridae:
novovirus: 9%

hepatitis A-E; HIO|2{A M 7+

b) &M =tE|2/of -

=
=

ofy

salmonella: ZHE|FEA, Al

Escherichia coli O157:H7: & AA}, A%

mA
ot

Shigella: O &
Campylobacter jejuni: A&5%=
Vibrio cholerae: =iz}

Helicobacter pylori: ®/€¥, T+&, 42bd HY, I
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Giardia lambria; AL, 205, X|& &

o
ol

Cryptosporidium parvum: A, 7{AlE, 7 E

Entamoeba histolytica: O|&, 7 =&

wztE A (Endocrine disrupting chemicals; EDCs)2 XA 57HX[ @At
, 4 22O X E dgA R (7H)

CHEY WEHARS=2

Polychlorinated biphenyls (PCBs)

17-B estradiol (E2)
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Phthalates
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Z: Phthalates GA| tH 3tot=
Q| W{CHO| R} R'O| SESt= BHE

(o] k=X
g

Bisphenol A

CH3

OO

CH3

Nonylphenol

OH

CoH1g

Atrazine

3

ror -

QAR TXE 2= 3829 5%

organic functional group0| £

Xt=
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3) Pharmaceuticals and personal care products (PPCPs)
S XA 57HK| @A, 2t BISHEo| 2K 2 7iChs| M
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O Ctfot PPCPs7t EXSHH, of2fol= R 7HA| Ok HA|SHRAS:
caffeine: 7L & EMMZEO| HItE

ibuprofen: TI&X|, i S|

triclosan: H|5, &%, HREZE, X|9f

carbamazepine: I

acetaminophen: XIEH|, siEx|

codeine: ZISH|

17-a ethynylestradiol: | @ 9f

triclocarbon: A

4. HHZIOF NE= ZHH2 2 ooty GHON2Z EHSILE O [, O =30
EISIA| 2.

1) Ch2Ql BtSAlE #sto] BHE|2[0F 1 gQ| theoretical oxygen demand (ThOD)

HEE{|2|OF MZO| $FSHAIZFL 5x124+1XT7+16x2+14= 113 g/mole
[2tA, ThOD= ChZ3b 20| A4tz

(5 moles O,/1 mole bacterial cells)=(32 g O,/mole O,)

D —
o 113 g bacterial cells/mole bacterial cells

=1.42 g O,/ g acterial cells
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2) ¢l 2rSA0| F7t2 NH;E Chgol B840 E M2+ 715t
d

2|OF 1 g2l theoretical oxygen demand (ThOD)E CA| AHASIA|L.

NH,+20,— NO; + H '+ H,0O

{(5+2) moles 02/1 mole bacterial cells}><(32 g Og/mole 02)

mop= 113 g bacterial cells/mole bacterial cells

=1.98 g O,/g acterial cells

5. 0|8 & MZ9O| BODs %40| 20°COIA 130 mg/LE SYSHA LIRCt 2t ME9| 1
XebS A 474 20°COIA ZE2Z 0.38 day 'Tf 0.24 day”’ € W, CHS =30 EoHA|

1) &= ME9| ultimate BODE Zt2t FSIA|2. (77H)

£)
BOD,
BOD, = Li1—e¢ M), I -

}efA], 2429/ ultimate BODE,

1 L
k=038 day’: I, = 30 mg/ = =153 mg/L
1-— eXp(— 0.38day ~ + 5 days)
k=024 day’:I, = 130 mg/ L — 186 mg/L

1— exp(— 024 day * -5 days)

2) 25°CHlM &= ME2| BODs #ts 44 oA L. (58)

&)

kp=Fky0" >, 6=1.056 for 20-30C
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k=038 day’ @ 20°C: k,; =(0.38 day™ ") - 1.056*> % = 0.50 day |
k=024 day’ @ 20°C: k,; = (0.24 day ") - 1.056*> % =0.32 day |
+F ME9 BODs=

k=038 day’ @ 20°C:

BOD, = (153 mg/L)* {1 —exp(—0.50 day ™" - 5days)}= 140 mg/L
k=024 day’ @ 20C:

BOD, = (186 mg/ L)< {1 — exp(— 0.32 day ' - 5days>}: 148 mg/ L

6. Ol 2 AR S+ YN BO YRAT RYSID ULk UR + Y Aol §5E
040 m/sO|Xd, =#2 3 mO|Ct. ZtZto| =&k Sl =ZH0f Cict &7} or2f &2}
#1 BOD X1I7101| CHot 1XHERS & =74 20°COlM 0.25 day ' I, CtS =30
EFSHA| 2.
=TF O ZA A5 Z A SIE=Z=FA[A B
Flowrate (m3/s) 1.08 0.15
Ultimate BOD (mg/L) 11 120
DO (mg/L) 7.8 1.5

Temperature 28 28

* 28°COAN E3EFAA (saturation DO) &= = 7.92 mg/L

X ZoIXtZ20| H At reaeration coefficient 15}

i
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lo
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1/2

U
k. =3.9 775 (X)
u1/2
k=395 (0)
Bt A0 %7 Asto] EH0AM A 20°COIAM 2] BOD H|H 1XHH-S 4k
£ 025 day'2 HHsto] EotES HAlstL|, 57| HRELICE

1) & A2 St==TA|E Be HFE7t & F/FSH= X|HQ| ultimate BOD2F oxygen
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deficitE T 2. (5F)

&)

QuL, T QL. 015m’/s - 120 mg/L+1.08m*/s + 11 mg/L

L, = = ‘ =24.3mg/L
Q,t+ &, (0.1541.08) m’/s g
Q,DO, + QDO 15m3/s - 1. 1. 3/¢ 7.
D, = DO, — :7.92mg/L—0 5m’/s + 1.5 mg/L+ 08;71/5 7.8 mg/L
‘ &, 10 (0.154+1.08) m?/s
=0.89 mg/L
2) &8 T =20 S reaeration coefficient?} deoxygenation rate constantE T
SHAl2. (57)
£)
1/2 ( 1/2
oaut 0.4m/s)"* 9
kr.,20 =3.9 h3/2 =39- W— 0.475 d(ly

Ky g =k, 000”7 =1.19day” " - 1.024° 7% = 0.57 day ™'

Koy os = Ky oo™ 2 =0.25day ' - 1.056*° " = 0.39 day '

3) &7 = 57 10 km X|™HO|A DOE TFIA2. (9F)
&)

. 10000 m
0.40 m/s - 86400 s/day

=0.29 day

kL,

r

D= )

~0.39day " - 24.3mg/L
(0.57—0.39) day

{exp(=0.39 day ™" - 0.29 day)— exp(—0.57 day ™' + 0.29 day)}

+0.89 mg/L - exp(— 0.57 day~ " - 0.29 day)

=3.15mg/L
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=

DO, = DO, — D, =7.92 mg/L—4.56 mg/L=4.77T mg/ L

g)
1 k. k. —k,
= —|1-D
tC kr - kd ln[ kd ¢ dea
1 57 day 57—0.39) day !
— — ln[ 057 “y_l (1—0.89 mg/ L (0.57 _? 39) day )}
(0.57—0.39) day 0.39 day 0.39 day ' - 24.3 mg/L

=2.01 day

L.=u-t,=0.40m/s - 2.01 day - 86400 s/day = 6.95 < 10" m = 69.5 km

dea
Tk —k

r d

(67 ki, o k7vtp> + Da<67 k',,tl.)

0.39 day ' - 24.3 mg/L ( . _
= exp(—0.39 day ™" - 2.01 day)— exp(— 0.57 day™ " - 2.01 day)}
(0.57—0.39) day P Y Y P Y Y

+0.89 mg/L - exp(— 0.57 day~ ' - 2.01 day)

=17.58 mg/L

DO, =DO,— D, =17.92mg/L—"7.58 mg/L=0.34mg/L



