o) (158) § )T (Lo airaS ginles prsssily

/ Pl aplah alis \

saJlim (lgfe

9S> @05 4 Mgo JE g (> SLOASB b (5 )T O Jf (v y
soww¥ 31 (295 SBGTo ) Cudss

sedlF

ca:‘jg.f‘ﬂ.a LYY ‘C'_..s\:j u\:’r—aj‘w cé‘&“’ L@J.:Lﬁ

) . . s .
\\ N> e 5 S5 9 A5 /

TR Y

- <

ol b 5 sud ujls wad slaslad 5 5588 50 SaA e Sl aalil Gug oSka 4 culie b
saliienl 89 ol ¢ Sadised 5800 s 5 saal dlis iy Gla JLLSEA #4854 5o udynians
ol 88 I8 da B ase (S 5 et LB daa 3 Gusiis 5o o plie sl ) dug
i, da s 3ae ) 83 gane 4 L Su sl JUI ()l hae (oaus 5 (3853 51 85508 (pl slads 0 5 Sua
L ol olblee ghal s 5o @us 5o swd 5 =3l LODBODs i 51 (s sa ols) ol
Onad @ aBl e ) lune @ Gweds)d slagiSa) ol 3 Lol el Bilg 5 (S DL
9 ald OBl a8 suliil golanaY olidal 5 Gi5e Jelse (polad 380 aalil cga 5 Hslie
a3 S oo wald Hlas Glgie ©ooly ST 3 s ol T e olsie & QBLS) Sed sad sl Gl
olbell ol b S et b jtany o sodan 5 st (S8 S ol olS g5 4 5 ut
Al Jiann¥ sae YV biaa 1S5 i Gogad Blad b 5 “ ool SlS b B o o, siSE (L]

b S 18 suldiiu) oy ge g o
> HL S L BODs Lis g sad poals ol 5L Bia VG susl SSLLs suel crwny ol
Olose 9 sad el Ol 5 pla (S OIS £3 g0 58 (6l (sasos sealie wa s A4
3 assa COD Luolie LK 5 susad 5uis Gloy wal U S Gae & o] Jml 5 COD Giaa

j_\.w E) (6)\.:1"- o}jf «ng”l.&f LN ‘C’S> Q‘j.éﬁ uli.f«}‘b 6})}\.&5 oS isls 6)\.:1"- s i) r‘,l& 5}5: tg)a&u\é [ -
O o8l (5558 0uSliils HLtils 5 L b anies ol sl 05 ol (53,5128 0aSKils HLtils 5 skl 108 W,



YA pllea (uaas il GYlEs de gaao

Lastarewy 4 53505 Wlse Sl a5 COD (posn M oo s il il S £ 508 Bae 4
colhs s Slae Sily oS wol crnss wmyo AY-44 L il (S3a sal el (S8 5 assa
On pld OBl LK wam e SK Gae o o)) JEB Glhae g COD Gia Ho 4e gans
Olass 59 63558 S5 slae demsa YWY YAV o oad il losy Lo 5 demys VY/AYZYT/VO
29 5 w8 [AY0T G alh DIl b ool Ll o Bae o s JIEB (e Sl ais s
S olds S wd saaline (5055 Hawd Gae w0 VY-8V 0 G eud dbad Gl u K o) se

aadils 3a8al il oae Jsb 5o (iS5 gladd ol uad Gae 538 B (650 b Sl Hlate JE)

10y CaisS and (3l LCOD BODs (s piowmn ¥ Sliniss (sl (Sl WS : saulsS Slds

-

:dodde -\

o Olsie 4 siosliS e pans w5 5 olnl el so (SR el OB Gl saliil
X O] el il gl Wia Bl 51 ok o 5boas 51 elS 5l usse 59 salie 5 0T B HLa
Gms Ol3ee il e ol € len K83 Lo 5 K3 5l 5aS e3a € Gl o [V 5R A0
a8 oo palaidl wsd 4 olae b b diwlie 5o 1) wan s Cpsiias 55,0WS OIS (ids 5o O
9 o) wadd g OT ugaeS eaS b ) gl o € el sl iy ol 5 (aue s AT/0 s gaa )
of glie Glnae 5 Olhaoteling 48 el suae; (Foms 5 ala cunn s GliasT 4 sl gla Jlusas
H) ol Golaie 5ut 5 Solate plie LK 4ol plie wan s slagstelin 5o B Gale Hpae |y
s cihe 058 58 LA o ulaTl 5 Ji5e sl 4 Wl S (S 5 sl oSl ddea
sl

SLACSL ana wad (il o go (S50 sl o O 3S5a8 5 curas (I3l S0 aa [4 1]
ialola pallasas dlo 4 Aol SIS cunl go o guad (ol 5ol saa S (b 5 S
Olsie & [VE g AT wisdloe LT Jud Gl gelh) Sume cuatl s ccaren 5 slased SIbI o
Solas 4 1) OF GaSe i Gaalie YA BY/Y o wligs mala dla 5o (S Ol ed gas
9 Gt oMl 4 T wayu A BV sgan 5o ((dmas O Slalie 0l ¢ sans 5l 4S il oo Cilide
T a8, (oot NSl (sl 4t JaeSS 31 ) solpan Sogie oo S sl e Jaas (SA
ol glaadle B8 i asna 4S50 Koo 1l S, 58 oS i Gaalie YV B VYV sgua & dhals
S ead pHld ahaw 5 (S GLaOWSL eaS caraa 5y slased O ol Ho ks s o
o pae €€ 0,8 oo I8 suliial )50 835508 o gee o LT SLI 5, 5lS slagse Lo Lases
ol Iy ey b 5 Lag sl cdilags (5150 1) sle sl alslaa el () pola olliadle 4

2l okl o (oA daa 1) Solaiels LT ¢l ol 5 suliiol diey 5o (as SlEEa3 855 50l

Gaom dsas bl Gl Dhssa (ol cueal 51T il gladia saaliie 5 g5 LaS



Y14 Ol i) 9 Ll (Lo dises

Gdsr opite 5 Jelse mlu s S cadS (Sias —elaal (alS (el bolyl o lac s
LAY 9 Y ] dae Sy o ple) sk Lo a5 s dibie 4 ghabie 5 LILSL oo sad
S saal Olsa 4 S50 o ALl Glea 3blie Sou Hu sud Gl gladeall; sins 2SI o L
S b oo dals gea @ adle wuls SB 5 OF plie 5 1 eRBOIe Sleaa Wi s Lo
LS L olul Lo saae slagadli (e Ol ogae dilio Ho dlu 5o SEESS Gl
5 a0 S e B dlie fpl QB o el cwas il 51 i <€ e S 18 s ause SIA
GLCISE o usase 132 jalic 5 (Kol 5L Cda Olise (o (3383 5 855l ol slaiygo
sed 5 @5 LCOD BODs slagaala s 51 ol 5 SIA de gans bas 93 s wadad 5 oA S
G Bee n) 0 dadde Jelse nl gl Gliee 5 (SSs 00 5 solel cblee hhal b

by 9 Jolws -Y

i el (g tarend SlB8aS 51350 Jolse QS Sig dn 58 JUS Gkt 4 5 33 (pl sloal Lo
Voo gl siadiiles o 5l 4 JK slo el plie pace b 5 Siieadly Guim 31 slarcasY sie YV ulass
Skl o BEaSS 53 (Slo 5l IoY olpea € O SS (Souss o (1Ka5 Al s S o Glaile
) ey 30K caamd sl Jao a5 ik iales 5 galob oS ol ss,s 3 oliial @l 4l
Bad 5 S g5 2 el SIS ollee ghal G 5 s s @b b ala el S
sl saalitie B (Y) 5 (V) doshan o S ol 5 (S5 slad e

soliicul 8y 90 SIA gad (So58 sladidne — (V) Joaa

(mm/hr) Sk (¢ 1354 el (gr/cm3)u;)~a>'u s Casb,y Ao s St ol Ao s
Lo | Slas Sl 5 S s oL PWP FC asle | Sl | s
Y/ 0 /4 +/0Y /ey (AR /Y YA/A Ye/A | Yve | YvA

suldil )0 SIA G g pliand olad i — (V) Joua

o (meq/lit) J s slad sl - (meq/lit) J g slag 5518 EC

SAR _ pH ©
Loyl | €O [HCOy | CI' | SO | Loss | Mg® | Ca® | Na* | K dS/m

AVAUN VeV - o/ A Y/AY \W/AY a A Y/AV VY V/Y \/Yo

08 sase byl fuls cdlas o 4 5 O sed Skl s sad waS lalS a8 4 calie L
108 saliieal 0550 ald o) gm0 Y sane S 0t SALS S 4 Al (gl el o LOALSG o,
9 (M) o) @t (S i) sodaa I8 5 (Shsa ol g8 a5l (pea 40,8 o

s ElS i o (a¥le Bus) (S558 4a S



YY- Olalen (248330 Gl 48 gane

5l (SSs o adY launss Il (38a3 Gl sloal o 3l wsse (SIA LABL (el e
2l Ol (sladiladiins 5 olawul a5 del Jans g8 et o 5o LONSG (55T pen
S e WA el e lsie 4 GBLST St OBl Gladiinl wules 59 5 e pladl @
OIS 5 o 59 ot alh LOLAL 350,l8 e Ll 5388 Sl 5o b e s S oLl
pla OBl g oo Lo B OBl wial 5 soslpen Sad JasS ) Gy aBhaie Cpl sl 55
s bad soliiul olel O Glsie € [ Sie LGRS 51 2 555 suad wdead Ol 5 50900
waaTso al 4 ulad JalS (s kel ol I L Sy siSE & pem 4 Gile3T ol (333 cuale o
©) sly OF 5 sud il Gl ald BB tpie 4w Ha okl 0T 5 wag osle sa se slajlas
Lyl Jseoa Hsbiie o cnled Lo o 5 st (S5 S g dw o Jyane 5 (aald lsie
Galw 5 alb JerwY sae YV slaad g sane Hu 5 @b pdy aladl 1SS w0 oinbesT (solet ulin
S 18 suliial 5 e (nbe 3T Jame 5o il 31 Gy 5 (VX ¥ X Y (g lel pob) a

Jead SSlan 500 Lo 48 50 b g9 bgie Hak) ae Cise b albe LaiannY (olul slilee
o 5 el V = Al san golal O Bae b (selhd Jumd Sal5) 5o 4ia 5o 5L 5 ol w5 LS
sad sl 5 ald OBl solnl a5 sl 5 Hsliie Grea 4.8 S aladl (LBL2) (abas (B,
O 3 dalidls 5 wa Koo Jan Galiad sloal Jae 4 GBLSI St Glaaaias 51 5l 50 Gloe o
G GiledT @hoal Jae (Soox Lo ola dila & 5l 35 Jsere o cade soliied @ kel sl
w8 ady Al AYVA 5 AYVA sladle (b oo st cel)) Jla g9 ae & alibae cpl s S oo

s 5 o)) glsl JCOD BODs fuai Jolts Giule3T sloal wae so s aladl glagg nSs 3l
Job o8 olul Jead Hlgal 5o cunlio sleslis Lo ely O 5 sud wiial ala LACIBL Lo s 5
e Lsiaa GiKa) 5 aun slacts)y Lo delse gal Gmad 55 5 383 glhal Jle o
5 6okl 5o sl s slacT H ol Lu B Sle) Juolsi b oS o (s 5 Lags sl sal
O e Gaegs sl o ol ndisas Gals) Bl ose Wty alad o Ole) Ol 5o
5 N olgs ctlyn B iy 5 Jead gl 5o 58 ol H,AT 5 el Juad gyl
o9 ol s slagiuledl wlS ey alasl Ginbell loal Jlu s 58 L9 @olel oble wla
5 SOl iyl iyl Jals slail cuw) buse 5 pendan olidad Ko olKale)]
Sopd Bl OIal et sl&iule)l 5 3o0liS pusige 5 (38 SlEEaS dannde LILSL
[V] col sasea; aladl & TAPHA 5l b 3slae 5 oGLS]

1- Biochemical oxygen demand
2- Chemical oxygen demand
3- American Public Health Association
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Effect of irrigation with domestic wastewater on transfer of some materials to soil
depth and drain water quality of lysimeters

A. Hassanoghli, A. Liaghat, M. Mirabzadeh, M. Vosoughi and H. Fardad

Abstract:

Use of municipal or domestic wastewater for irrigation is very important in arid and semi-arid
regions, because of the shortage in water resources with suitable quality. This kind of
application needs the regional researches due to climate, plants and cultural varieties.

In order to study the soil — plant complex effects as a biological filter on reducing BODs and
COD, Nitrogen and Phosphorous contents of domestic wastewater and to investigate the
transformation of these pollutants and nutrients below the root zone as a result of irrigation, a
series of lysimeter studies were carried out in Tehran area. A statistical “factorial experiments in
the form of randomised complete design” (3 x 3 x 3) was used. Raw and treated domestic
wastewater of Ekbatan housing complex and well water (control) have been applied for
irrigation of raw edible vegetables such as Parsley, Carrot and Tomato for two years.

The results of this research showed a 99% to 100% BODs reduction which was measured in
drainage water of lysimeters in both raw and treated wastewater. The COD rate of drainage
water was low at the early stage of plantation and increased by continuing the irrigation up to
maximum level, then reduced in the ending period of experiment. Mass balance analyses
indexed by COD showed an efficient reduction of 93% to 99%. Nitrogen transformation
through soil to drain depth, were between 12.93% to 33.75% of entranced amount for irrigation
with raw wastewater and 23.30% to 38.17% for treated wastewater. This amounts for
phosphorous were about 0.9% - 3.56% in raw wastewater and 1.03% - 4.15% for treated one.
All results indicated an ideal operation of soil-plant-microorganisms system, which eliminates
the BODs and COD pollutants and removes the Nitrogen and Phosphorous in raw and treated
domestic wastewater.
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