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Abstract

In this study, the major emission procedures and emission characteristics were identified at
the site of sewage treatment plant which is one of the major sources of ammonia. At the same
time the emission factors and emission rates were estimated. In order to calculate the emission

flux, we used a Dynamic Flux Chamber(DFC), which is found to be a proper sampling devise

for area sources such as sewage treatment plant
was 120RPM, and it would be the best time to take a sample 60 minutes later after setting the

It was found that the most stable sampling condition was when the stirrer’s speed of DFC
The relatively higher flux was shown in Autumn compared to summer and winter

chamber.
Annual ammonia emission rates procedures were calculated as 906.32 ug/activity-ton
1,114.72 ug/activity-ton and 437.53 yg/activity-ton each at the primary settling basin, aeration

basin and the final settling basin, respectively. The ammonia emission rate the highest at in the
aeration basin according to this test. This results was due to that the surface of aeration basin or

the final settling basin is relatively wider than the primary settling basin
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Figure 1. Location of Sun-Cheon sewage treatment plant
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Figure 2. Schematic diagram of the dynamic flux chamber for ammonia sampling
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Figure 3. Schematic diagram of the dynamic flux chamber system for sampling time determination
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Figure 4. Concentration variation inside the dynamic flux chamber by RPM of a stirrer
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Table 1. Surface area of each process and capacity of Sun-
cheon sewage treatment plant

Treatment sewage treatment
process surface area(m?) rate (ton/day)
Primary basin 1,872
Aeration Basin 5,760 130,000
final settling basin 5,024

S SR d7|E, AE W 25, sk, oY)
U2 Table 20 Yebd vle} 2t o542 7]
T9} st 7b7) 29 5~32 4(FH 31.3C),
922.0~24. 287 24.20)2A H7|LEE ojEH 9]
E4S & sl a1 qlo, 7R EI ALH
P 7)Le= 27 17,6, 9.6T, dHLEs
17.3T, 12.4C2A AEE 548 v Qo

o} 54| &4 DFC W9] &%=+ 26.8~32.1(%

Table 2. Temperature and pressure of ambient, DFC and sewage surface during sampling

Sampling date and points Temperature(C) Ambient pressure | DFC Conc.
Date(season) Sampling Points Ambient DFC Sewage (mmHg) (ug/m?)
Primary settling basin 315 29.3 220 384.0
AM. Aeration basin 31.0 26.8 279 91.1
03.08.19. Final settling basin 29.5 279 23.0 137.4
(Summer) Primary settling basin 319 30.4 229 P 258.0
P.M. Aeration basin 32.4 28.6 26.1 2049
Final settling basin 31.4 32.1 235
Primary settling basin 19.5 209 19.7 3,001.4
AM. Aeration basin 18.8 19.4 19.0 1173.7
03.10.25. Final settling basin 18.9 20.3 189 26 2155
(FalD Primary settling basin NM NM NM P2
P.M. Aeration basin NM NM NM
Final settling basin NM NM NM
Primary settling basin 23.8 30.4 19.5 1,843.9
AM. Aeration basin 239 21.7 20.6 941.0
03.11.01. Final settling basin 225 24.4 19.1 4 228.7
(FalD Primary settling basin 112 126 14.1 73 2,049.9
P.M. Aeration basin 9.8 16.4 11.6 1,049.9
Final settling basin 10.1 129 13.2 650.0
Primary settling basin 11.2 12.6 14.1 591.8
AM. Aeration basin 9.8 16.4 11.6 79.7
04.01.08. Final settling basin 10.1 129 13.2 565 124.8
(Winter) Primary settling basin 9.1 18.2 14.0 705 594.4
P.M. Aeration basin 10.6 11.7 13.0 208.9
Final settling basin 10.5 14.6 127 124.0
Primary settling basin 9.5 9.5 12.2 794.6
AM. Aeration basin 7.8 8.9 115 37.2
04.02.10. Final settling basin 8.4 14.7 11.7 _ 39.8
(Winter) Primary settling basin 9.4 233 12.1 746 716.6
P.M. Aeration basin 9.2 18.7 11.7 129.4
Final settling basin 9.4 20.4 114 73.1

NM : Not Measured
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Table 3. Seasonly averaged NH; flux by treatment process
at Sun-cheon sewage treatment plant

Summer ‘ ‘ Winter ‘ Average
Treatment process
NH; Flux(zg/m?/min)
mean | 1278 | 9150 | 2685 | 43.71

Primary |  SD 355 | 24.58 3.94

setling | Min 10.27 | 73.40 | 2356

basin Max 15.29 | 11948 | 31.63

N 2 3 4

mean 589 | 41.99 453 17.47
SD 3.20 4.63 2.94
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Table 4. Comparison of NH3 flux with other research results
Baek et al., 20040 | Albert et al., 2000P) | Jeon et al, 2003¢ | Aneja et al., 20009 this study
Flux (14g/m?2/min) 317 £209 6,060 47.16 8,160 23.03

2 Measure using vertical gradient method at a beef cattle feed

b) Measure using buoyant convective flux chamber at a swine manure

© Measure using Dynamic flux chamber at a sewage treatment plant (Capacity : >500,000 ton/day)

d Measure using buoyant convective flux chamber at a swine treatment lagoons
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Table 5. NH3 Emission factors of Sun-cheon sewage

treatment plant unit : (Ug/Activity-ton)

Emission factor (fg/activity-ton)
Treatment process

Summer | Fall | Winter |Average

Primary settling basin | 265.00 |1897.29| 556.68 | 906.32

Aeration basin 375.89 [2679.25| 289.03 [1114.72

Final settling basin | 304.32 | 808.02| 200.24 | 437.53

Total 818.86

E
Ep= ©

activity

where, E : emission factor, g/Activity-ton
Ep, : emission rates, /g/min
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Figure 5. NH3 emission rate by season at Sun-Cheon
sewage treatment plant



TIo|R - AKfEt - BIBS / 2R MHE 0188 steralFolrel YzLiot HiE EM S 271
]V. 7; % 2 A= [[H om]-;Q o= o]—EL]o]»_ u] 9_]— thﬁ%xéo]
A HiEER] ok& Ao TR Qe HEA
YrYok= thAQl o F=doln, sAlol tf7] A E theke] ofr ozl HiEE T Q= Ao R
oA L Yoks A RET BRI ES A zabEo], oo diat e Te] giRje] Wadt Ao
AlA BINHA] e F7HA 713 A& ABHAI717] oo},
=i i o)M= DFCE ©]-83F fhvof S84 A4
HEUoRs SARES IR, s AR, & A A B8] e gy of A BT AR @]
A 5 %°H114ﬂﬁtﬁkﬂgﬂﬁﬂ Ae] DFC Ha%E 7= 58 AAskR]| 9gron
AL QLo U] A Fmof uiEof| thl ul 2, & AFolA AFgE dEYol E8 2 B HiEA
A1 N viEE A 2 ulE 54 ol ek o = AAIRF thas ZJol7t QlE Ao r HeEER,
7} vl S Aol S Aol A= o5 Heg Ago] AA|E|o]Aof
2 Ao = Yot 28 uiEY 5 shuel o Ao & gty
skrddA e dE tWder, =8 wEsdd s
5485 J%‘”OPF- & wiEAE APgstalat 7tAtel 2
siolet, sk A el ol Hedd JHE wiE
= duyolE 57| YaiA DFCE A5l A A ST ST IEANE 5 7]
o}, DFCE o83t Al=A3] 215 A7435h7] <3t inventory 231} viE&Al e 2 e FuETF At
AES A A=, AAET DFC Wi A A7 o] AH| = =] Qi)
A2)H w9kg Mol £ 120 rpmo| $LS o 71 <k
A FERES HAoH, AR 3= A A Ao
T 60+ T} Fof o] FolR|= Ao] A Aow -
A= S Al23% 1998, Dynamic emission chambers ©|
sieAElollA o] ehiyol A 54dL 7 g—q} Eofo g | NOW|EF AbYo]| Wat
of oA AZE| Hlel FriHor w2 A AL, AL AALSHY A L=
£ Holal ISl o= A5AY A g FY Ao)zk AR 717)9, o|AE, 2003, dk4 W B
7350t & Ao R Qe okl FE) 7R AT A YA A oFHE R wiEEF Ao
Aol Blsf| tha: 7] 22l ﬁ-fn etEc A gk A+, 7184 ek3] 2003 FAIshETHE].
2578 Yol A% wiEAeE AXRAA, Aoz S AAS} vkEs, AAHE, 1471E,

E7| %, FEAAR] o 22 906,32 /lg/activity—ton,
1,114.72 ug/activity—ton, 437.53 ug/activity—ton
Z APl

ol MiEs =7t o =2 HRAAX| K} £
7|z0k HFHAA Y wiEAST o 24 A=
=, oA FFFASAINS 2851l Sl st
A 75, 23R A Aof Blgf

7124 HFHAA 9 o] Ao g7
Aow AT webs, & Ao A

g

9
-]

2004, A=d A7) WA o=
A E4 Flux 54, W718748+3] 200549
EALES,

Aneja V. PU. Bunton B., Walker J. T., and
Malik B. P, 2001, Measurement and
analysis of atmospheric ammonia
emissions from anaerobic lagoons,
Atmospheric environment 35, 1949-1958.

Aneja V. P., Chauhan J. P., and Walker J. T,



FASRIEE M143 M55

Angja,

Battye,

Butno

2000, Characterization of atmospheric
ammonia emissions from swine waste
storage and treatment lagoons. Journal
of Geophysical Reserch-Atmospheres,
105, 11535-11545.

V. P, Malik, B. P., Tong, Q., and Kang,
D., 2001, Measurement and modeling of
ammonia emissions at waste treatment
lagoon-atmospheric interface. Water, Air

and Soil Pollution, in Press.

Ash L., Denins F., and John P., 2002, Flux

measuements of ammonia to estimate
emission factors for area sources,
California Air Reaources Board Research
Division and Center for Environmental
Research and Technology College of

Engineering University of California

Baek B. J., Todd R, Cole N. A., and Koziel J.

A., 2004, Ammonia and hydrogen
sulfide flux and dry deposition velocity
estimates using vertical gradient method
at a commercial beef cattle feedlot,
Texas agricultural experiment, the Texas
A&M university.

R. W., Aneja, V. P, and Roelle, P. A,,
2003, Evaluation and improvement of
ammonia emission inventories,

Atmospheric Environment 37, 3873-3883.

Battye, R. W., Overcash, C., and Fudge, S.,

1994, Development and selection of
ammonia emission factors, EPA Contract
Number 68-D3-0034, Work Assign, 0-3,
USEPA, Research Triangle Park, North
Carolina.

r J. R. and Johnsen K. H., 2004,
Calibrating soil respiration measures

with a dynamic flux apparatus using

artificial soil media of varying porosity,
European Journal of Soil Science, 55,
3639-647.

Capareda S. C., Boriack C. N., Mukhtar S.,
Mutlu A., Shaw B. W., Lacey R. E., and
Parnell C. B., 2004, Recovery of
gaseous emission from ground level
area sources of ammonia and hydrogen
sulfide using dynamic Isolation flux
chambers, The Scciety for engineering
in agricultural, food, and biological
systems, 2004 ASAE/CSAE Annual
International Meeting, paper number:
044013.

Kim D. S., 1997, Emission of nitric oxide(NO)
from intensively managed agricultural
soils in the lower coastal plain retion,
North Carolina, gt=tfj7|2438}35]%], 13-
E, 11-24.

Lee Y. H., 2002, Emission of ammonia
emission in south korea, Water, Air,
and Soil Pollution, 135, 23-37.

Leyris, C., Guillot, J. M., and Fanlo, J. L., 2005,
Comarison and development of
dynamic flux chambers to determine
odorous compound emission rates from
area sources, Chemoshere, 59, 415-421.

Paul A. R. and Viney P. A. 2002, Characterization
of ammonia emission from soils in the
upper coastal plain. North Carolina,
Atmospheric Emvironment, 36, 1087-1097.

Roe S. M., Lindquist H. C., Thesing K. B,
Spivey M. D., and Strait R. P., 2004,
Emission inventory guidance for
anthropogenic non-Agricultural ammonia
sources, 13th International Emission

Inventory Conference(Working for Clean



FHolR - AMRYEH

=

HHE 01T skrx2IZolMel Lo HiE £ S 273

Air in Clearwater).

US EPA, 1986, Measurement of gaseous
emission rates from land surfaces using
an emission lsolation flux chamber
user’s guide, EPA contract No. 68-02-
3889.

US EPA, 2002, Research and development;
review of emission factors and
methodologies to estimate ammonia
emissions from animal waste handling.

=

|Z2ITxHER 05, 09. 28

bl



