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Tertiary Treatment of Municipal Wastewater Using Unsaturated Sandy Soil
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ABSTRACT : Treatment of secondary effluent was investigated using sandy soil as a possible alternative to
the tertiary treatment of municipal wastewater. Secondary effluent was applied with three different flow rates
to the surface of pilot scaled lysimeters, which were filled with sandy soil. Some of the lysimeters were
covered with sod, while others were kept bare in order to investigate the role of plantation on the treatment.
The concentration changes in COD and nitrogen were measured along the unsaturated soil depth. The same
set of experiment as with the secondary effluent was performed using tap water to investigate the dissolution
of the contaminants from the soil. From the results it was found that when sandy soil was used for tertiary
treatment of municipal wastewater COD removal efficiency reached about 70% regardless of the application
rate. The soil depth needed to obtain such efficiency increased along with the application rate, which was
about 60 cm at the application rate of 50 L/day. Results also showed that nitrification occurred rapidly. The
process was completed in soil depth of first 10~20 cm. Nitrogen removal efficiency was as low as about 20%
regardless of the application rate. Some supplementary means should be considered to improve the efficiency.
Sod on the soil surface had no significant influence on the contaminant treatment but was helpful to keep the
infiltration rate undiminished. Finally, the organic soil was found to release significant amount of contaminants
when it was in contact with soil water.

Key words: tertiary treatment, COD removal, nitrogen removal, unsaturated soil.

M E

A3 vlgo] 2
o Fhsd 4ol

s,
TP, Bgv|ezE oPgs](lagoon),
AT} EARET ABse] FHoR 9ls) EAETL

o o] BAET Qlom, o2 By} duslA AsEE = Edxggs g—éx;j;f—(rapld infiltration), B LF(over-
g w3 1us) AFH3 vk 2y oiRRe] =ASE  land runoff), 2497lspray imigation) o] %ol olg-8,
2442 F Siol WRED, A% 098 8 sasHe Eddele QU EAa Ao 2RYIRE olgsd
A AERD YA e ol mAsee 24 Azl WO 2047 2R tirEel ABss e
gogE A2, Q) WAT ¥ oy R4EN £ BOD 38 ARSHENT: o] A7ldE F3A AAle 2AA %
(Biochemical Oxygen Demandu AA= zw go Aom 1, ok Sl A Welg e TR ¥4
FelA loP, usAL e AME AR odBd  Ad ABaRE WHESE FRAQY. ol =ARE
ohF 33} #je)e] msﬁo} Skt ek 3x} zm e B s IS wReR gtie] BekAE Wl 9]
2A 1E7ES BETEE UE 4 oglen, REviee  HI AAE 2 BAUZ §L o189 Aehyel Y8l g

IE7)sR g I AFdert rested A4 2 fARS) =glom, 19724 w5 FHEPLS0)AY 2 EAsks

o ok B wxAel Zuro s EokdzHo] AE

ohdA w7k A, HRAQ) £

A(wetland), 18] EUAZ](land application) Fo] Jo.H,

2]
bl

‘AgA R
Tel: +82-53-810-2548 Fax: +82-53-812-2540
E-mail: kimsh@yumail.ac.kr

11

o). HZele A8 33 A7) TR dow E

% g 5% At Bl Arsn o™, 137148



112 7148 - JZ) - 3484 . Shiv O. Prasher

[
$=

o83 33 Helo] XA%E H)5AL WS > IS
Het de 8 #5719 A3l rhssite Bas P

RN B AR Fg3le 234 Hela
I3 A% 29BS AASH B, Spyridakise} Welch
= ATl FEUFE o8l NS 3% AT
T BEe] EYolA %Bholdel 2 BOD B FHEA A
¢ 4 5 goka S9°, Gardner 58 23} A2l
J&#7l(flood irrigation)E A8-3le] A AAL %} ¢
AAE B%E A& 4 AYSH BODE 10 mg/L o3}z
Z + Itk @0, Maknit= 15 m olge] B 23

ot

r_{

X oo 1l

el

Ae}E FHAA COD(Chemical Oxygen Demand), th4Ht,

7F R IIRE 29 uRRe AAsgdR sigen?,
Kanarek# Michail& 343} A%2E a2 ke A8k
FAeIA BODS} FHEA A7 A9 ¢hs] o]Fo} Ak
I Rugo 23 A2 WG A9 Paged}d Change
Tod FIE U3 EF o2& yizle] B B
ol 150 o} 2aFo] FE&d 93 Ekede] AFE
EA7L ohdgka 8907, Westcotz} Ayerse m#EQ oE
Ao BEYZHE FAT = e At sgh.

71% A% 8 A 54oz Q8 vt sde o)
2 42 FFEE /I g, o] $5HE 2 w24
Edoz 7450 glon, Fzst Agke Xo| ot
EFYe BYd EYIME 1 58] wouz 4%
Egl WAZHZ Bo] Hgyol 4. B dpeie =
Alske) 231 AE)g Reld Ede] S3AA A 2
e A71LEES A 12 Agsie Weke a7t
AoH, olF A AAWAE o83 U= 1R ok
e o83t 2id EYS A% o]gdt ol &
Uzt F5E A8she 28 @5 & Aotk =g, ¢
2Bl FFEE A% FR1HY T w2HuE ALE
9 £4% oAgslel Age Fol BRITh BTSE =}
the Rzl g A5wid A48 o) o7 A%
sithar 7Hgsted, dddle FHWNE ol8aigt 2
AMF7IEE Y EFoRRE f710989 Aot &
E5E Y= Mo AR

EREETE

A8 A

£ dfoe EYL AL 12709 lysimeterE A}&-513ck
Lysimeter= 1993del] AZE Z02 AE EYL AY o
£ A7l olgH ut Y. 7} lysimeter= W7 45 cm,
Zo] 100 em, 7 1 cm$] PVC mo]3to] njete] PVC oS
SHAA B AR o2 HHY AW FHoZ AYA
AHESHATE Lysimetere] uletell= 4277 M50} glon,
o] #579 AL 4 ano| lysimeter Y22 ¢} 40 cm B
datsdch #YE FRAE Zir(screen)o] AX|Ho] oA
=% T3 + U=EE =Ho Qi) LysimeterS e B

Y EYOZ N an Zo|Yck Lysimeters}l E9kS Patel
9 &R A seHol I, e Eoke BEXS
Table 1o YERRITE £ ATE 9314 lysimetere] Hol] A]
g AFHTE XA AE AT EGBHL2RE 10,
20, 40, 60 cm®] Zlo]of] HAFoF YAt HXEIAE Al
g AFFANAN 37 FYEA GRS 2FHS A
o 3] LStk Lysimeter vle] f2toll= WA
8 mmeo] UYAE vld FHE dZsl &5 €A AItE
St BAFoEHN o] FIA LF9 I FUHA =
2 35ck AWl ¢ 14 m Rl FIE A3k 7]
o 12719 AFRE FAXL AFZS} lysimeterE 112 92
3o lysimetero] A5 I3tk 3304 $8L o8
T AA frapoldtk A7 2 eamgl PVC {FHE 7o 25
awl HEE d¥ez Y e AHAHvIE sy
lysimeter®] E}EW Ax|al4a, A7) Mez F3#S
28ty APARE Aol =271 7] HalA 2
< For, 1 =olx H& oF 25 molYrk Lysimeters} A

£z9] /§B=E Fig 1] etk

Table 1. Physical and chemical properties of lysimeter soil

Particle separate ~ Saturated
oM CGC N P ————— hydradlic
Sand Sitt Clay  conductivity

% arolflg  — mg/kg — h—  m/day
35 5 131 1165 1790 912 42 11 25

[——45cm——»
J L

L

reservoir

AR
Fig. 1. Schematic diagram of lysimeter and reservoir.
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Table 2. Effluent water quality of Vaudreuil Wastewater
Treatment Plant during the experiment
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Fig. 2. Schematization of sampling system using vacuum box.
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Fig. 3. COD concentration profiles with secondary effluent
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Fig. 4. COD concentration profiles with tap water feeding.
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