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A study on Assessment Methodology for
Best Treatment Technologies at Public Sewage Treatment Works in Korea
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Abstract : In order to assess sewage treatment technology necessary to achieve water quality criteria
in the watershed and to ensure best treatment technology is applied in building and expanding PSTWs
when establishing the Watershed Sewer System Maintenance Plan, it is necessary to develop
assessment guidelines to determinate the best treatment technologies applicable to the public sewage
treatment works(PSTWs). Sewage treatment technologies such as anaerobic-anoxic-aerobic treatment
process are employed at PSTWs, and treatment efficiency varies due to many factors such as how the
PSTWs are operated. Therefore, analyzing assessment guideline of best available technology(BAT)
using currently in USA and EU, this study presents assessment parameters for the assessment
guidelines to be used in determining the best treatment technologies applicable to PSTWs.

We have a plan to implement pilot assessment in preparation for the final assessment guidelines
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based on the results of professionals survey and to determine weighted factors and assessment

parameters using analytic hierarchy process (AHP).

Keywords : Best treatment technology, Assessment guideline, Watershed sewer system, Sewage

treatment works
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Figure 1. Framework to prepare assessment guideline of best treatment technologies suitable for Korean PSTWs.
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Table 1. The status of PSTWs according to treatment technology group and effluent limit area grade in 2013
Classification PSTWs | Facility capacity | Treatment capacity Treatment technology
NO. (thousands m*/day) | (thousands m’/day) |  A,O SBR | Media | MBR | Others*
Subtofal 557 25,348.7 19,765.7 133 192 123 37 72
(543) (25,246.2) (19,085.5) (128) | (186) | (119 | @30) | (80)
l area 72 1,054.5 857.7 14 38 2 5 13
(71 (1,053.2) (866.9) (11) 33) (©) ) (14)
1l arca 140 5,719.4 4,345.1 33 40 31 16 20
Above 500 (140) (5.9123) (4,229.3) (3%) (40) (29) (12) 24
m’/day 1l area 135 10,186.6 7911.6 29 46 41 5 14
© (132) (9,940.6) (7,619.1) (26) (45) (1) @) (16)
IV area 210 8,388.3 6,651.3 57 68 49 11 25
(200) (8,340.1) (6,370.2) (56) (66) 3) 9) (26)
3,232 2434
Subtotal (3,092) 230.8) - - - - - -
below 500 m*/day and 1,697 194.3 i i i i i i
above 50 m*/day (1,625) (183.8)
, 1,535 49.1
below 50 m’/day (1467) 47.0) - - - - - -

* Other treatment technologies are involved activated sludge, oxidation pond, extended aeration, bio-filtration, rotating biological contactor,

and contact oxidation.

#% () : Report of operation and management for public sewage treatment works in 2012.

Table 2. The status of above 500 m*/day PSTWSs according to phosphorus treatment process in 2013

Classification PSTWs | Facility capacity | Treatment capacity Treatment technology
NO. (thousands m*/day) | (thousands m*/day) | Filtration | Floatation | Disk filtration | Settling | Others
Total 326 (557) 10,280.7 7,825.6 119 87 48 44 28
T area 67( 72) 622.9 4513 31 17 6 5 8
Il area 135 (140) 5,676.4 4308.8 49 36 25 19 6
IIT area 124 (135) 3,981.5 3,065.5 119 34 17 20 14
IV area -(210) - - - - - - -

2207 A2 B, 500m*/Y ]

s

gk AJAd-2 2F 3,200

W47} QitH(Table 1). 20139 5667l &-5-3t=4 €]
AA % 7H5U47F 2009 o]Akel A2 XA o] o

3B A 297

3t 24po] o3t o)

ol aphAl S 71 o] =Qlste] 1197) sha=A 24
A= o] Slk(Table 2).

AR 20139 FEoteA g Al G AT AL
o gJsld, 20139 500m*/Y oA} F-5lA 2] A]
Aol At A 2FHE-2 1% 2HGPe R %

AFEI QAL TS 8439 U (T%), TTA Y 2,7379 ¢
(22%), TIIA| 9 4,5819 U (37%), IVA ¥ 4,2939 ¢
(34%)& A 8H T}, A9 5goll whet kA 2|3
Ao 8 FuEollA o7k s As o
4 9lom VA S-S A 2JstH 129 269,49 /m’, 1T
A9 172,69 /m’, A Y 158,69/ m’ .2 29 7]
o] AATeE A gHd 29 8ol =52 Y
4= Qith(Figure 2). 20134 3k A2 4 ks
7] WA Eko]l Ao w (X9 718 8% /m?, [[A] 4
513.0%/m?, 1A 451.8E/m*C & VA 508.4
E/m*S AlQ]shH 29u]8-2] 9Lk fAksHA| F<1
71%0] AATFE &Aool wolAl= AL
2 U 20139 ok A8 FEARE TS
A HH R v|wgh 23t 149 40,18/m’, TA9 50,9
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Figure 2. Operation cost per treatment capacity above 500 m*/day PSTWs in 2013.
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Figure 3. Sludge generation, Chemical and Energy use per treatment capacity above 500 m*day PSTWs in 2013.
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E/m’, MAY 20.38/m?’, VA 45 7&/m’S&2
A A VA S o] FgoleA A doflM & a&

Al &4 - T Fa/do] A7|= A ck(Figure 3).
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Figure 4. Classification of biological treatment technologies used in PSTWs in Korea.
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Table 3. Assessment checklist for best treatment technology in USA

Classification (Example) Technology A | Technology B | Technology C | Technology D
Impact assessment factors ‘WF VF | WVF | VF | WVF | VF | WVF | VF | WVF

Environmental factors

O Effluent water quality(Compliance of effluent standard)

O Pollutants treatment efficiency

O Treatment technology of small sludge generation

OConcentration of discharge watershed (Ability of
eutrophication)

Operation factors

O Simpleness of operation and maintenance

O Simpleness of modification of using process

O Cost in order to reduce effluent water quality

O Safety, availability, appropriateness, stability, consistency
of facilities5

Economical factors(Energy and resources)

O Operation cost(Electricity, Chemicals, Sludge, Labor)

O Construction cost and land purchase cost

O Maintenance cost (Equipment replacement cost, etc)
Total weighting and value factor (TWVF) = X(WVF)

% VF: Value factor, WF: Weighting factor, WVF: Weighting and value factor=WEFxVF, TWVEF: Total summation of WVFs in order to
select treatment technology
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Table 4. Assessment checklist for best treatment technology in EU

Classification (Example) Technology A | Technology B | Technology C | Technology D ‘ Unit
Data from mass and energy balance Discharge or consumption
Influent amount of sewerage m’/day
Input :
Influent water quality mg/L
Fossil energy MJ
Energy o
Electricity MJ
. Effluent amount of sewerage m’/day
Discharge -
Effluent water quality mg/L
L GHG(CHs, COz) kg
Air emission -
Odor materials kg
Waste Sludge kg
Coagulants kg
Chemicals Dehydrate chemicals kg
Disinfectants kg

£ A-8-3to] f=3stofof ghrH(Table 3).

A, st P 7)el et 2E HAA s
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Table 5. Assessment checklist for best treatment technology using Cross-media method in EU

Classification (Example)

Technology A | Technology B | Technology C | Technology D | Unit per effluent flowrate(m®/day)

Impact items Ability of total impact
Human toxicity m’ Air
Global warming
Bio-toxicity(water) L Water
Acidification kg SO»-Equ.
Eutrophication kg PO-Equ.
Ozone layer deletion
Photochemical ozone generation kg Ethen-Equ.
A& ARgste] 7ol Hisf F oliteieta: S7HA AAE Y A A G e 5 e V=Y

-
2 Ueo] o sf& o 9
Global warming potential =
> GWPe =1 X masss.qes)
ﬂ JAAEA T} HYE E4o] oA,
SHEAY HEFS FEH] HEEHUS 1
A%t Ar7hA] s Aol et ¢4 9 df7] 9] Fu

2 J}L

W 2GR By YAGOR tHeo A AEY
G ot 7] 9 ) a2 gHS o i)
o 9] F o9 Ralo| 4 n)EE AS 07
A0 tollE 5L w4 ek

Mass of pollutant released
Toxicity = 2] Toxicity threshold of the pollutant
91 7HA] WM AT WA 54 ¢
Agre A1 A EeolA] A oz e
L& Zlofe}, Zgo l < 7% HEAs= EU 29
oA ARS8 Q= ZH gkl =Tk
23 aksk, 2013).

2. fe[Liztol| Meret SSskeR2| Al
7l& EIHRIEe HE
v o] HAA e FrHSs dES
A 7 HAALY B RAYsh A
a5/ olefol = Aol A FF= IAA &
A=A, XH&%} wgi}, ©23ut3), st
] Q=N =

2[H 2

FESeE g A H g2 S5}

Ho] ZAITITt, weba WA B4

%
A4 H2)7)4 BAYES A 8stol elket 24
2)7]4 BIRFS vhelss Ao] vldAlsich 1 ot
& w7k A3 9] o)Ak o] 2 wAs, A
Selste, ABAT e AA A AR
& Wl YA 310 Sl A, A7
oS} AS) 0250 Hojgks), SAMES
4, B 9204 5 1 29 20l 4 £
S
F205H= Zlo] Hhgrlsirta B,

rlo

Hl=r NPDES|A 3kl 9= 4 A 27 3
7F R Sk EAl e 29 - we 4RAR Y
SF2T 2AR Y FESEAE B PR HE
A ] FrrdEE st Sy ool Adet A
A 2)7a B7HARSE e vt Sl ol
g 2AA2)7le B7 2R 2 Ue-2 ot 2ol
el 4= lth(Figure 5, Table 6)
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Table 6. Assessment checklist of value factor and weighting factor for best treatment technology

Classification(Example) Technology A | Technology B | Technology C | Technology D
Impact assessment factors WF | VF | WVF| VF | WVF| VF | WVF| VF | WVF
Environmental factors

O Effluent standard compliance

O Sewage treatment efficiency

O Amount of sludge generation

O Impact on water quality of discharge watershed

ORatio of oder emission standard compliance

Operation factors

O Operation of sewage treatment facilities

0 Use of chemicals
O Use of electricity
O Simpleness of operation and maintenance

O Simpleness of modification of using process

O Safety, availability, appropriateness, stability, consistency
of facilities

Economical factors(Energy and resources)

O Operation cost(Electricity, Chemicals, Sludge, Labor)

O Construction cost and land purchase cost

O Maintenance cost (Equipment replacement cost, etc)
Total weighting and value factor (TWVF) = Z(WVF)

% VEF: Value factor, WF: Weighting factor, WVF: Weighting and value factor=WFxVF, TWVEF: Total summation of WVFs in order to

select treatment technology
Source : Ministry of Environment(MOE), 2012.05.07; MOE, 2013.03.04; MOE, 2004.
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