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Abstract I

Abstract

As the reduction conditions change in the unit watersheds for the
management of Total Maximum Daily Loads(TMDLs), the demand for the
application of new technologies and advanced treatment systems is growing
bigger for pollution load reduction. This study investigated emerging
reduction technologies and prepared methods to calculate reduction amount
for the newly applicable technologies.

New technologies such as suspended growth process, biofilm and
SBR have been nationally developed for removing nutrients from
wastewater, introducing to small scale sewer treatment plants recently,
and advanced oxidation process(AOP) is an emerging technology for
removing non biodegradable organics.

For the reduction of pollution loads from population, livestock and
land use type sources which have been significant pollution sources in
the unit watersheds in three river basins, UV/TiO, AOP System,
consignment facilities for livestock resource recovery and stormwater
retention facilities are worth consideration for newly applicatory
technologies. We developed reduction calculating formulas of these
new technologies in order to assess the reduction amount appropriately
according to their characteristics and pollutant removal mechanisms.
These equations can be used to provide materials for the revision of
guidelines for TMDLs and for BMPs of non point sources. The
equations can also be utilized as basis for the evaluation of reduction
facilities in establishing plans and in assessing implementation

appropriateness for the management of TMDLs.

Key words: Pollution load reduction, Unit watersheds, Total Maximum
Daily Loads(TMDLs), Emerging reduction technologies,

Reduction calculating formulas
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<Table 8> The current state of treatment technologies for non-biodegradable

wastewater using photocatalyst
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Az 2 | VOC EHA | e 7= HHo| 7 F7V5F
Sk gl - TO, ¥ Alz7|E | - 12z, He qgd & | R
243}, 2 CVD (Chemical | Z°lA AAEE| Fo}
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s Af
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A9 F2 BHE, dEEel, 54 Fol AAR e ®ErTe &3
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& = ] gt
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RS gy Fuje] o] &aE diAld FY o] EaE(FAES)E Y
&S UET &3S FE3] 558 T Ae Fiv EAE e S
= Bol e WS FFo T AFHY, o|of Z& FFES JH A AR
Hs ougit.
(N 2&8EZ MM

AEAEFAS =Yt &8t AAEe 71E 5‘43]/‘]"44 A2 34
< HYsto A Eete B¢ HEY 9 3HS Frret AAete A
2 U] B 5tk ax4sE o] AXE HYA|EY L9EdE =Y T
Z¥ T <Figure 2>} Zo] Yeld 4 Q.

;agz¢|:> JEMABRE | DEAERE : pRTES

HH HH

<Figure 2> The flow of wastewater in the Advanced Oxidation Process

System.

A=RsEE AN TiO, FEFviuksol o3 ed=de F3shy 2ol o
& 2 ARE 53 o)Fojg”. &, FestEs e AxdAE Al
AlE whg-2ld whet UVZE Z2AE TiO, Y Abell Ak (electrons) 9} ¥ (holes) <]
AAGA oIt v SAAE A(2) A et 2ol Fef Ikt A TiO, U=t

o] AT o] dojdt), T} &40 HAAF A (electron donor)7} EA)
st 2(3)el A E&= nle} o] valence band holes (h+) # E W 9] active OH
groupol 4 HO}e] Hkg-ol 9J3) OH radicale] ¥t} b @A A= 2
(49} 2ol F3teukgof 93 A E conduction band electron (e-)Z &FE4F
48] ®EZ-o] 93l superoxide (O2-)7F A4 ¥t} Hydroxyl radicals (OH-)%
superoxide(O; )€ B2 F713t4=9] FFu] Zalirtgo #HAst= g vt
A EEASEA o5 i LEdEH] FEs Ho A(5)ol e vie} 2
o] F7]3} HT}
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TiO2 + hv — TiO; (e-cb + h+vb) 1)
TiOz(h+vb+ e-cb) — TiO, (recombination) )
TiO, (h+vb) + OH-sur — OH- 3
TiO. (e-cb) + O, — TiO; + Oy 4)

OH:(or O;") + S¥EA — CO, NOs, SO, HO, ete.  (5)

U= <Figure 3>2 FZFwjutgo] ot e d=do] AAH= w7UEH
AEASEA YA Q] oA E YERA Zlolt

(a) (®)

(Profi-eddatien]

Of+H"
{ +OH+ Orgarics —
Fotdrier) -, o410

<Figure 3> Photocatalytic Mechanism (a) and UV/ TiO, Advanced Oxidation
Process System (b).

|0 [ Yo R |

A o) ARERa e ARl A4, AAae F4, AE
Mol A, BARY 2 WHOAARANAR PR ATk A2l /)
Ao whe Frpaztee A Ewel Ad Q-5 A WERalae 2
oz A9,

aEAs A A g AEe YRR AE 2BHE WAL 27}

2 AAF NdolmE Faztae Y. =3, Aew Hdd ge >
e AGeAs A edvA AgFoz PRI 4YT &
Atk AGSANNE The (e ol 71E AN AFL Ta oL,
A )3 2ol nEAFAYAL g AdWA ] FAEe AFT

NEAGADAGTF = 7N EAAR AT T — N EA DGR (6)
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AbE RO W, AV 71%OEE dxﬂ 9,177,563F = 6.3%<! 578
gt Aoz yeiud 7z Al‘:tﬂ 7}%?—‘%‘1 S &Adst l*éb‘d < 2011
UE 7Fo 2 A7 9o, 24 270, S5 570, S 1070, A5 1070, A 9
5 570, e 1070, AF 87H«1 Ale BAesta e A
o 7hEERS E-4H] s fFelA HI JEERE vlol
AV @i Lo o] &st= T oAUASel tig #A4lol FrtEI Utk
iy vlol 2oy A *MW@A AR - PAE = <Table 9>9} 2Tt

o

<Table 9> The present installations of livestock bio-energy facilities

AAA S o]- &t Aol g A
nepshleA | 2 ERFL)E0E/ 2 A7), s
TRESKe %, 98 | 7HEE(700E/ %) 4 71(33mwh)

A NHEEE(20E/Y) % 7](1,000kwh)
3 . 7 71(450kwh/ &
?l-/\-]}\ §l.7ﬂ 7 7‘%4‘1 =) %}JU& E Q)
o ] OEH ]'"-‘T = = B‘“ 7](5 /E) ‘ﬂr‘%]'(SOOmcal)

s . 7](2,867kwh/ L
o} AL} =} 2R R SAERY S /9]

FabekaA 217 I a5t 5248229 711005/ ¥) =1& 734mca1)
%4 HERER(EE/D) FEN g
_ Kl NR=! -

AFA 7H s f/j__f N =By slrseR) magaae | JFEAE OEE
ol BAYEZET | VIS EE(220E/Y) 2 7)(4 80kwh/°‘)
A F NHEEE(50E/Y) A 71(1,869kwh/ 4
EAG HEERe SAE2E 71008/ 9) 2719, 600kwh/°‘)
X oF of o= &F NEERQ0E/Y Z171(960kwh/ &
A TR B FAE 2d7)(66E/Y) | F71(5mwh)
FHA] HEEs a2 " Y 300/ 9) 24 71, 7k

* 7FEREn 2193} ol &d3y i kA (2011 NHERI 2] E #1563

(- 2&¥EZE MM
S S 9EZLS U3 <Figure 4>9} o] dgo] Ho 1P E ]
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<Figure 4> The discharge pathway of livestock pollutants.
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