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Abstract

While more attention has been paid in recent years to urban point - source
pollution control (sanitary and industrial wastes) thrqugh the establishment of
wastewater treatment plants across Iran, no considerable planninghas been
carried out or any serious measures have been taken to control urban nonpoint -
source pollution (urban surfac runoff). A major objective of the present study is
to investigate the pollutants load of urban runoffs as a first prerequisite for the
planning and management of urban runoff quality.

To compare the pollutant loads from both point and nonpoint urban sources,
the pollutants load unit is introduced in this paper which is expressed as kg/ha.yr.
The values for this load unit are then estimated in the surface runoff, raw
wastewater, and treatment plant’s effluent in the city of Isfahn, Iran.

The results indicated that urban surface runoff is highly polluted so that
average suspended solids(SS) and chemical oxygen demand(COD) concentrations
for urban runoffs are far more than the same averages for sanitary wastewater. It
is also observed that the variations in the quality of urban runoffs are far higher
than the variations in the quality of municipal pollutants load in sanitary
wastewater in areas with low precipitation but it is higher in areas with high
precipitation. Two options, namely advanced wastewater treatment ( in lieu of
secondary treatment) and the qualify control systems for the urban surface runoff
( such as detention ponds) were investigated as control systems for the pollutant
discharges into the receiving waters. The results revealed that the surface runoff
quality control installations are more effective for SS and COD control, and
further, that advanced wastewater treatment is a more effective choice for

nutrients control.
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I- Total Suspcndca Solids (TSS)

2- Chemical Oxygen Demand (COD)
3- Biochemical Oxygen Demand (BOD)
4- Total Phosphorus (TP)

S- Event Mean Concentration (EMC)
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IPV9 Jlu - P aglods

S s VT (61 LT pyslie 48 45 saodals | Joa
o5 CalodaTY U 53 Olgansl g (slaUly yalises
LUl ol YT daly U Slasloes (glica slasl
Alods Wl (5 4
Cot S0 by e slaosls (gHlaT 4D ¥ J s
OLsi ) Olginal oy dltabat Ol 5ol O3S
52T S5 ek S (slaosls ()T Jdows 51aSdas oo
S g 4o Laosls ol UledaT Cows 4 Olgansl MGG
SIYVO Gladlu & by e 5 Lileds i )L Glale Jaw g2

o3 sl Olganl O g dlbhana s dza VYYS

sl g o



Jos bl Loyl 5 g Sl e L(SMC) e oSl
L¥] Sl yl gzl
v

COD, TSS) Cinzs saod¥T Kiles slac bile
tioas oy 5 oL SOBLSLS bl (TP 5 BOD,
o Sl el oS LY S 3 Ol 458
03 T St a5 (6 (Sl 875 3 o blizal IS
o g5 35S 1 51 g g Ghre alr 3 gn  Kiln CBlE 5 Lz
a6y rugwuﬁ&ﬁf\;ﬂp;u@ﬂ
S CBE ) ST b ol s bl e
sias Sl yiud ChLE I 2h g el ldSL
do- 5l S S e g Sy (690 Ol Sl 4 iU
sve] =, (,551:*0 s st T O 5 (655 Hbea
2 Ska Y (i AL (s 5 2y 1 S o
kS GLaosts CoNestt 3y a0 Shib s [17] 2
CaaS s Ol s ;:J:,.fcu;ﬁ.& SlMsb 5 bl
oS Y 5 ) Jgldr daxDs U .ol (5,45 sasbly))
s 6 SOl ) o S D5 als 43 55 o
3 GoNSL Ca SOl el 3l e S
ot S 28y ds Al ol ) 4SSl o 0l badas
Aol S S b e slao i)

SOl ek VT Clal & 5L bad b
IS Sl lin 055 Ol 9 o S S ISB
3 by s 15 0 g Sl iy T b kS
S g0 3305 5 ke ol S 5 i a0k p oy T
iy 35 0y ST 3 sy sk 4 DL
JSCs 3 gas 0Ll 31 g Lao VT ol g U Sl el ol
b s lin 531 Olghol g slacollyy sloetu VT - 5L Y
93 e e LA o g ana S sbolw s lAg}Lbl_é
Shls 5 saoUilsy Aty byl oF 5 ¥ gle S
Sl s dl5 byl LoD 5 ODL b e
93455 45 n i D ¥ S ) dilo s deylin 4 U 4aas
S 6t sl YL (S5 0T 5L ol oS bl

ullesli g ol

sy 03,3 &S S e [V F] ol 0l o o/YYAF
sy 5o 3 3L5 s SLad iy cailaie (5l 53 ULy,
S Sl OUlsy o b ABl o Sudae (gl slaely
0l 03 e 0/YO B o/¥o J}b))d)rﬂ&)){)w‘
4_{&,@_&94‘2}@“[345;”55\}&_\4{9-}5\3.[\”@1
Sl b LaT Ls)ﬂcé-? Sl (s
ol g5 lS LU DT (6,14 sladls S 5 oo sloolr
5 5 a5 530 /¥0 (5 3les SUlsy s b (G (2l 3 s
Sble (5 e e e 000 6L S0 )L o Kb .Sl o
Sl 0L Ghls o pme e e Vo005 OLL Jaw s

kifontd

o YT a1y U 5,00

Ol sl -l—e a5 par slrosls 4 55 L
(TSS dxly 5L ¢§ et sl 5 MSG ey
Jw 53,5 550,55 S TP 4BOD (COD
s ¥ Jyd s LT CJL:J So%:ﬁ@w (Kg/ha.yr)
O 5 SLOL o Aty U dgdar () )3 Sl ol
HEH IR W

=S Gble s 5 Sablyy slaedy VT doly L=
Lo gia bl (e e VYO VL ST6,L 5 KLa L) 0L
Ohb g Gbbe 5 e shen Do 4L S50 5 80Le 1) 0L
(o den Yooo ¥l S50 Sl b)

e o NS (slooy VT ol 5L

4 56 Ol (slaoty YT ol LY

(S Sl oo VT dtg 5l Dlenlone )3
3 0SS Ol ed (Sw)b sleslis ) o Kle il
Gl 33 5 Sle slac blle 4S Calods Jo 540 S
Sl ods o 505 0l & bl DL el (5 4
i Lls 5 Ul e et VT S0l il
= )b b ShLe ) s L Lis 5,0 Sy 48
Q)Lé.:_.aj_<;_>ﬂ_.2géﬂﬁjl(dbﬁ)t&):gu})
e 4aby Slalllae 5 (Gl o (5,5 Gy
Chle o byl pde 1o (s KT 6 ol

Ve Jls = 17 aglods




(kghayr) Jlo ;3 ,USa ;3 p SobS o 40 g ks (Slaslay 5 o1 SLOMBL clally; (slaody YTty ;L - Jguter

S Ul
& b adas Sl Pl A Nl Swu,L Nl Sw,b Nl S, o YT
Yooomm Ooomm YYOmMm
Yo VY YOAF VyYay ryy TSS
OFA YAY'o FYEF YAVY OFY coD
14y VFAA Yoof YYOY ryY BOD
VoY YFY AY/¥ Fy/Y Yo/ TP
b LS““_*L-*" LS'E:N &:—-«a-:) LSLA‘S}—‘;' couUJ.i-l_g: QSLAQT ).5 L;})JT )‘._: )‘M} rl:- LSLAUWLB ‘UYL«N ;.s)ﬂ' )l.:)‘
5 1o VLo L aSas oo OLESF o33 8 o g 33 n Lzl ¥ S 1l 4 g adss (gl sV
VLo slayL 1 o (6 8 sty ol 50 58 1 51 50 Yo S5 0T 35 53 by 4Vl S 4T )L o8
d.la\.’..o&i\).s‘.n_gQw‘f&gvﬁrudugwujbkbﬁf (5}‘,.1 6&9\3\}) %fdj:.f\ﬂ;@\cb- L;\Ag..))\./?lé
5 S sk 4 6 h Sl CodS U RS el 4 il L s oMol 0ot S 255 (o bl
.3 gas Shlas ) Uiy ) e o Sadss 1)) 5 .Gl 5l
1600
wo f @ ]
B8 EF
1000
i 800
3
% 600 |
—L,k
400

20 F

o bord g A1 95 O3S 1(COD) g loord Al 45 85081 ((TSS) Ghos ol 31 g0 Kils slacals alie - S
Olgao! ;g (EF) 4 5l addi (sl 5 (WW) el sLaM5 ((UR) ey, ,3(TP) S 4id 5(BOD)

3000

r (T a oleiel iy, ]
2500 m ww =
% & 8 &r

i -

i 2000 F -

= E ]
1500 -
4 E
3 1000
2 E
500 F
ok

(00 BOD P
]

i 3 (BOD) gl g 21y 35S 1((COD) ploand (a1 O30S 1((TSS) lai dholor 3l g dimly (5l b s lia =Y 82
(EF) 4 5 4iaas (glosly 5(WW) pl sl Bl (e s 110 6L S5 5 Kils ) Olgieol gl slalily, 13 (TP) JS

V9 Jlu - P ajlods dllsld g i



3000

2500

2000

L33 L1 0

1500

1000 [

(2,603 S8 ) 1154

00 F

Sy e
M ww
H-BF

coo

%WL ]|
BOD TP

Bl 5 (WW) ol oSl (e s 000 &Yl (Sl il 1) Ok Jaw e Gbls (sla by, 53 (TP) JS i

(EF) 4 56 aiocs

wn
[=3
8

5

r
3000 |

(JL‘J;)lﬁn)A(;_,L,S Y-ls,k
S
8

1000 |

Sl S(WW) ol s (oot eee @l (S, o Kila b) Ol g Gble (s glolily, oo (TP) JS jd 5

(EF) 4 gl asias

Aokl
S ShHL oS sble 53 485 5 oo ae>He F J g
55 5 ol 5 Mg Dby Jgl alom jo )3 TSS J 287
Slp 42K 55 pBOD J S 5o iy 4k 93 dlo o
Sblie 5o Bl Jse Ll g g 4B 0 4l LB TP J 28
s BOD 5 TSS J 28 (51 OLL s 5 OHL Jow yie
B g oty 4 TP 25761 5 ool 5 IS
Dt a 5 b o 5 iS5m0 s VT g g ar i b nl ol
it Yol AaLS dys Ol oa Y S5l
e Slnb U a0 i aaas 51 s bl (55407

5 pelin gy QLS ol amd 53 53 5a0 3,51 O,

ullsls g of

M}Mbw\ﬁo-bxéiuTiﬁfg&.BJJ

A b ksl (o el SG OT j3la B3 43T 4l J 28
1 Ole b alan )3 (4 96 4 gl @) 43 2y 405
S5 Sy Jin) (6 e S ) oS S Db
[CRERTJEVEPWPE N . g BT S ES PR QUTTY
5 Gl TP=Vomg/L. 3 BOD=0mg/L ¢« TSS=\emg/L s))l>
Lyl 53 Ul ) 6o Slunls 457550 5 i
7o (TSS dupys40 &AKQ)JBQPL;JB){oJ«}@\Jb
c&\ﬁﬁjb.[f]upﬂw)JQO jBODM)b
ST e & 4 (ST s VL L alS slado s
oM ¥ g 53 T s S Wl S dnlons 0k oy

V9 Jlu = P aglods




,q,scwdteqa,:ﬁ.«?a.a:suu-tj\‘_,.:udﬂ,:‘_;u;;,sh._.uawu,\wms.u,;—f Jgd

bl 6,46 Sl slow!
S Sl 44 ey 4id o YT S s 4dkaia
oy, 4 b a2l gl
oY ¥ TSS | ObL oS
Yo Y BOD (e 33 20 s 1YO)
) AD TP
v# V) TSS Ol a2
Yo A BOD (Ul 3 2 dabo0)
VF sV TP
AY 4 TSS obb
vV g BOD (Ul y3 e e Vooo)
YY oY TP

53) OhL o g Gblia 53 (6 4 Sy of 5055
SLOMSL GVl L s i 55 (Ul ys 2e L boo s g
25 e o Yooo .s}.b-).a)b\)lfﬁ‘_;bt.ap}éﬂ,&cu
S ol oML QYL.» Hb i e s (e
S 1Y s L (SSLG (sdke 3150 YL L
ol (2o (6 g sy ) (G dha 31 g0 4V L

e 6 Sl ST s J 2SS bl 53 (0
YL U 2alS do)ys il Slom g (s okl dy OT
(4 56 ahoai Sl ) 4 iy 40 dlanl 3 4 o 55 T s
oy 4o 5 T adss ¥l HU 2alS doys b las s
3,5 5 b 3550 Al Oblsy eSS Sl
sy ok g 55 4 (S 4 58 55 0l 1 ST a1 Olye
S Sl A 5k 430 ailaie Sk Comdy 5 J 55
S S S Dl ol 5 03071 3150 5 oo el 3150
(03 32 455yl 4 ) 5 3 50 (SIS STy Jia) Ul
S ey ahas (gdia sl ge J IS 10 85 S0 g0 2
AL g 6 Sl

S5 g p

Wol_i.&;\s L;’:‘"‘ﬁ}l ():N&;J)WJ‘AL;.A}U.:JJ
owagugwu,gTJp(ngbww\
33 S S5 5 p i 0js ol Slales bl 4

IKV9 Jlo = T aglods

+

33,5 0 s e S0 JT s VL b 2l sl 53 5o

(8 55 o

S et ) ) Jol s

Gosb 4L 03T Dl 4 6 45 sy, (O
4 LT ol 0508V 5l 3 Gihae il 31 o (S0 il
S plt ONSU 5o db gy e GLCBLE I 2h e
b ClE ) 2S5 48 Ul )3 Haud CLlE
thnas Ol 3y CBLE Sl 2ty 5 (6 4 OSB3
53,5 abauly 4y 4SOy g9y ShlE AL 0 4 g
A Sy 53 5K Slh L S s bagy )3 55
Sl S A OMSB o g 5 3 ylll do jles g g0 3L

03 728 Yl (6 s AUy ) kS 53 i (¥
S o st |y ol (SONLSL iS5y Ol
il

et A0 (512 slin dlows o du VT ,a dsly 4L (F
Moy da g 0y iy T lin 40 s (la 55,0T
Al g by 5 LB

D0 ldle 55 2 en VY0 350 ) Oyl oS bl s (F
ST L5128V pene (5,88 sty 4YL S5 0T
SV 55T 50 51 ity 5 ol sSaLs 6YL
3y g Glace 31 ga £YLo HU 8L g0 4 U 4dds (A

el g ol



8‘ 9 c\...a
1- Stevenson, H., and Wyman, B. (1991). " The Facts on File Dictionary of Environmental Science ", Facts On
File Limited, Oxford, United Kingdom.
2- Nix, S.J. (1994). " Urban Stormwater Modeling and Simulation ", Lewis Publishers, Boca Raton, Florida.
3- WEF and ASCE (1998). " Urban Runoff Quality Management ", WFE Manual of Practice No. 23 and ASCE
Manual of Reprot on Engineering Practice No. 87, Water Environmental Federation, Alexandria, VA and
American Society of Civil Engineers, Reston, VA.
4- U.S. EPA (1983). " Results of the Nationwide Urban Runoff Program," Volume I- Final Reprt ", NTIS PB84-
185552, U.S. Environmental Protection Agency, Washington, DC.
5. Marsalek, J. et al. (1993). " Urban Drainage Systems : Design and Operation ", Water Sci. Technol,, 27(12),
31,
6- Driver, N.E., and Tasker, G.D. (1990). " Techniques for Estimation of Storm - Runoff Loads, Volumes, and
Selected Constituent Concentrations in Urban Watersheds in the VU\nited States ", Open - File Reprot 88-191,
U.S. Geological Survey, Denver, CO. °
7- Tasker, G.D., and Driver, N.E. (1988). " Nationwide Regression Models for Predicting l}rban Runoff Water
Quality at Unmonitored Sites ", Water Resources Bulletin, 24(5): 1091-1101.
8--U.S. EPA (1974). " Urban Stormwater Management and Technology : an Assessment " EPA/670/2-74/040,
U.S. Environmental Protection Agency.
9- US. EPA (1977). " Urban Stormatwer Management and Technology : Update and  Users’ Guide ",
EPA/600/8-77/014, U.S. Environmental Protection Agency, Washingotn, DC.
10- U.S.EPA (1982). " Urban Rainfall - Runoff - Quality Data Base , " EPA/600/S2-81/238, U.S. Environmental
Protection Agency, Cincinnati, OH.
11- US.EPA (1990). " Assessment of Urban and Industrial Stormwater Runoff Toxicity and the
Evaluation/Development of Treatment for Toxicity Abatement - Phase 1", U.S. Environmental Protection
Agency.
Ao A 3o e b S Ll 035 58551 gazr £ sl e Slalllas 215500 YVO S 5 T Dlidons - b s glbs rskign =\ ¥
olgiolis,ls e
.QW!W;&&JIMQINWWa.lg..:.sba&jwu)lfubgb_b'cdﬁiL;ugm_uuYLaufb_,ﬁJl{&L_j)‘\\'VV.(HJE.:J—\\'
oL(é.J|:‘6JJJUS.J..(.:.Jb‘.\_&)lwl.:.i)l_?u'_sgb_\_:aoléé_.ply_,;_?«.éj_’-‘_g‘ﬂd,@é;.;UIJ)C‘,idn)ﬂﬂc\\'V?.(LJL@.&.&‘J,A_,)—\f
DOlgiel grio
Ol 403 1 540l 0l ST ¥ o lediay 2 gl T DTS, Bl A PV i)l g= ar3 gy el polesle—10
oy B B a5 e gl 3 g 3300 5 s CB Ui O s el 48 goea VTV F (i S aua CB Ui S L= P

Ol

sl g ol IV Yl - 7 oo




	تائبی
	08



