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Simulation of the quantity and quality of the urban runoff
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Abstract: Simulation of the quantity and quality of urban runoff is an important process in the management and control of
urban runoff pollution. Based on sensitivity analysis and calibration of the Storm Water Management Model ( SWMM )
parameters, we simulated the quantity and quality of urban runoff to the Mintong catchment from Kunming city. The results
showed that the most sensitive parameter in the quantity model is the percentage of imperviousness. In the quality model,
the maximum buildup possible and the buildup rate constant are the most sensitive parameters. The sensitivities of the
washoff coefficient and washoff exponent are influenced by the rainfall intensity. The quantity and quality of the simulated
and measured runoffs showed good correlation. The calibration is was satisfactory. The simulation results showed that the
annual pollutant loads of urban runoff for TN (total nitrogen) , TP (total phorphrous) , and COD( chemical oxygen demand)
are were 75.6, 8.5 and 697.8 kg hm™ a™', respectively. The load of urban runoff pollution is an important factor in the

diffuse pollution in the Dianchi basin.
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15 Y B g Y U B Had 2 B A K A 22 TR RS p 2 TR AR S A 0 B0 A0y TR W 6, T VR Y 4 o 3 T K R A o
drtEAE R T R, T RS Y A 2 R vk BEMILIE | 2 R W A AR R B, RIS R M B 5 I
T T RS Y48 BT 42 1 A T B B

H 1 P A8 0 T A R AR I 7K S /K BB DU 4 3 %247 STORM  SWMM  HSPF 45, SWMM A5 1 2 5 [ FR A5
B TF R 3T R A AR TR | TS AUL A 5 b B AR A R AR I 4% PR R RN G A B T K B AR T Y
Aab PR it 46 s B (R I T R R AR RAE A , T TR A AR T TR G i e S S I R HE K R G R TS A Y
PO BB B AT AR A, ELA R A M, AE At B 100 AR AR 2] TR, M ARk A E P bl 2k
FEJE T SWMM AR (4 R FHAFIT ) H E A SCFIE K 2 45 T/ X sk, HLBR = X SWMM A5 24501 7R
SN, SEURE BT R ST A B WARGE . AR 2R B R XN SWMM A8 SR GIS | 8 Jik 4
FBORBUR AR BB R, 37 T2 5UE 7 A7 76 A LI 15 22 S AN 72 1, 96 ] Morris 0 BE 75254 T SWMM A5
TR AR 5 1) S R SR S0 B, WA R S0 BT 25 R0 R 4 A J7 TRDA SWMM #5280 3R 47 1 4A
5%, NTEFRE I SWMM FE BRI 52

1 #MR57FE

1.1 R IXHEA

AT IX A B WA T A 38 T 48 3 el BB T, ISR HEPK R G R G I HEK R, 57K K i HE K &40
AVTE %, WHE 4K 8.3 km, MIRIATAN 10.4 km® , WF57 XA T8 K ATE B BT 100.45 km, FRA £
FIHIZE AL B XTI R R K, FLUCR SRR 45 638, 18 % M ril e 423a (BT 1)
1.2 BIRISHS T

SWMM A58 = ZEAL 8 /K SCRIR K BT K SO S BONIE L8 7 vk AT o0 s, — 2R MR 4R L
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INXOFH AR AR . SWMM BEAY Y o — 2R 280, 5= 1D B VA . TPl i &= 40k, X e S50 DA
HEGE T BRI REEEMK SCoR kR, RS FEAALE. (1) 2 TR o, W5 EK R 5 R EK
MRS TR EIE S TRER RO T ERE FLHD AR I BE T RRIE s (2) Wi i J, AR IE K L3R OB K M 3R
W i, T R S R K AR A A (3) HEZK/INXOK T T8 B w5 (4) XIRE K 3R T8 S50, 0 189
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1964 £ OB ¥ I 35 &
F1 SWMM RETESHHXRENETEE NEF*
Table 1 Major parameters of the SWMM model
Peen S5 SRR %Iﬂ%x ZHOREEE  SEERIOsE
Parameters type Parameters Name of Physl.cal Value range of Method to get
No. parameters meaning parameters parameters value
B E SR ZH1 %oimperv HKNX AR FE K F % 30—90 GIS 454 1B T i
Parameters that can BHL 2 %slope HEK/NX I B/ % 0.5—1.5 GIS
be get directly ZH3 Con-length HHEKE/m 30—500 GIS
2R 4 Area HEK/NX TR hm? 0.5—25 GIS
VI S@VIE =] S80S Width HEFK I I8 0 52 /m 52—250 GIS
T ERE T M SEL 256 N-imperv HEAK /N R AR K M 3 2 T B R 0.011—0.015 P AT
Hydrology and hydraulic ~ Z%( 7 N-perv HeK/NX Bk 2 ThER 0.014—0.8 RS RSy
parameters that can be SR8 Des-impery HEAR MK R 385 7K b 23 B R/ mm 1.27—2.56 R B Sl)
get by caliburation S50 Des-perv HEAC/ N X Z 7K b 23 B TR/ mm 2.56—7.62 A BRI}
S50 10 Yozero-imperv ﬁ;’;?ﬁ%ﬂi%xém R i 40—85 Lk BT
ZH11 Ks 3K Iy 1552/ (mm/h) 0.25—120 PAE BT
ZH 12 Su TR AT 1) B 4K 3/ mm 49—320 EcR eSS
ZH013 IMD 146 R R 5 B 0.37—0.55 PAE BT
S8 14 Con-Mann HIES TR 0.011—0.015 AT
ggiﬁfj&ﬁﬂ? S¥15 ¢, Sy e BB (kg/h? ) Eniﬁﬁffﬁgﬁjﬁﬁ;mﬂnﬁ%ﬂ%%ﬂﬁlﬂ?n&
Quality parameters 24 16 G, T Y BB R d !
that can be get ZH 17 R ki FR AL
by calibration ZH18 n MURIEERS

A, S RGPS N7, YOS § YGatThan i (e, Y, B i+ 1 Y A7 e, Y, 2 B00) fh (B A 1Y
THRLRAIGE, PN § WAL S BB ARN T2 R IR EAL AL T 00 R, Py 5 i+ 1 KBRS 4
EARX TR S BAE R 708 n A BLE AT IR
1.5 BORIZ R E #1258 70 B -5 AR g
SHRCRER M TIEEE , RS UPUE 2 AEER 5SS R AR 5
Nash 5 Sutcliffe 75 1970 4F-4 Hi T RERIRCR R B0(H5E TR R L0 ARV Ur B BB RS |, & OV B 1
S5 AU DAL (A SR AR R ISR 3 A~ EAR eI o 1A S 00 5 ASE40L fry SOURIVRR B2 e SR 1 4
B, (1) BB G5 St A B ) S B A X R 28 By (2) KW 11 BRI IR A0 6 R 0 Y e 32 ol AR ) 5 R P A 7

BORZB O ETE R Ce, (3) [RINHTLIANSE R BT r 3 AFEBRACITA A5 DAL F) 35 FHIE -

2 (0., -0 - X (0.

Ce =

Er=(0,-0,)/0,

- Qi,o)z

> (0.,-0)

> (0., -0)(0,. -0,

> (0., -0)2 Q.. -0

(3)

(4)

(5)

A, Q, 1 Q435 Ay S U RS U R AR B () RS e St (k) , Q, T Q, 43391 A ST AIASEDL I 1 e
W5 (m’/s) TS G P2 (mg/L) , Q, , F1 Q, A3 3 R ST RSN A i 2 2 571 (m* /s ) VS e vk
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2.1 SEIURIE M s R

KR 2 B A 3 3R TR A TAR I SRR . 3 SRR IR TR 4 A 11.0.41.0.28.6 mm, Lk 24 h
B FRARAER 53 8 T/ INR IR RR . 5 7 26 H R RN (0 AT HARE R 58 B2 F R, 20 min FEFR 3K 5.8 mm, 7]
B FRE S DTETRERN 5 2 3 S PR M RFLE T I3, BT E R, FLJS 8 R A A A R R8P T e 1 R

F2 3iFBETHE
Table 2 The characteristic of the three rainfall

W& H 4 Rék- ¥R 3/ W& T &/ mm TR/ (mm/ 10min ) TR U 1] /b SFHJFTER/ (mm/10min)
Date of the rain Duration of the rain Raifall Rainfall density Rain peak time Average rainfall density
2006-05-26 1.3 11.0 2.8 0.33 1.1
2006-07-09 7.8 41.0 5.6 1.0 0.84
2006-09- 18 14.0 28.6 3.3 1.0 0.43

FH R WE S 1—4 BBUE R E BB 5—18 BIWIE, R 1 BT5 Y 3 37 5% /58 X5 SWMM
WSRO TR0 R AU AT, 3 R A B S H0h R T R B A TR), HER S 8—3. DL 10% R [ e K
S —BHUE AT SN, 2 BB 19 -30% . —20% . ~10% 10% 20%F1 30% , HAL S B EAZE . Tk
255 RO A 7] 628 T 6 B A58 A e R0 L P 7K SR AR JC S50 SRR, 7K e 85 R XL 75 Gy 7 A
R IV JEE WA P K AR R AR DG S B0 R AU . 455 3% 3,

R3 SWMM ZESHEMRAPESNER

Table 3 Results of sensitivity analysis on parameters of SWMM model

- P S 3 iﬁll%mﬁﬁ%?‘ﬁ‘%iﬁiﬁ S, . 3 iﬁl‘%mm%ﬁiﬁ%iﬁiﬁ S, .
Parameters type Parameters No. Parameters Runoff volume sensitivity of the three rain Peak flow sensitivity of the three rain
2006-05-26  2006-07-9  2006-09-18  2006-05-26  2006-07-9 2006-09- 18
VI S@ VIE 8 ZH01 %oimpery 0.8150 0.8378 0.8825 0.7916 0.9973 0.8608
Hydrology and SH2 Yoslope 0.1077 0.0098 0.0248 0.2031 0.0350 0.0759
hydraulic parameters ZH03 Con-length -0.3152 -0.1289 -0.1583 -1.1738 -0.4088 -0.3379
S5 4 Area 0.8150 0.8320 0.8766 0.7916 0.9992 0.8636
BH5 Width 0.2191 0.9174 0.0494 0.4253 0.1408 0.1572
246 N-imperv -0.2042 -0.0258 -0.0533 -0.4264 -0.1592 -0.1491
ZHT N-perv 0 -0.0055 0 0 -0.0043 0
ZH8 Des-imperv -0.2079 -0.0306 -0.0790 -0.2503 -0.0078 -0.0092
ZH09 Des-perv 0.0000 -0.0077 0 0 -0.0145 0
ZH010 Yozero-imperv 0.1200 0.0186 0.0539 0.1491 0.0213 0.0052
ZH 11 Ks 0 -0.0259 0 0 -0.0477 0
BH 12 Su 0 -0.0165 0 0 -0.0322 0
25013 IMD 0 -0.0190 0 0 -0.0342 0
S8 14 Con-Mann -0.1961 -0.2306 -0.2232 -0.6364 -0.3373 -0.3888
— . - 3 IR AR T B R AR S, 3 SR F A U B A S,
Parameters type Parameters No. Parameters Runoff volume sensitivity of the three rain Peak flow sensitivity of the three rain
2006-05-26  2006-07-9  2006-09-18  2006-05-26 2006-07-09  2006-09-18
VNI 2 ZH15 C, 0.6683 0.8078 0.4790 0.9015 0.9888 0.8705
Water quality S 16 C, 0.6558 0.6955 0.4614 0.8847 0.8511 0.8402
parameters ZH17 R 0.0588 0.2580 0.0929 0.0035 0.4092 0.2647
BH18 n -0.2217 -0.7964 -0.4734 -0.1411 -0.6050 0.0267

SISk U SR B30 1S, 1 =1 N R BIESE0.2< 1S, 1 <1 M RHEE;0.05<18,1<0.2 T RESE,0<1S5,1<0.05 A RS
B RIS | RS R)
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2 3 AT LAAE Y, SWMM #E AL S0 52 A2 6 1 1) RS B0 60,45 % imperv  Width  Con-Mann  N-imperv
Horp Witdth X4 FFEFHE K 2 SR (05-26 F1 07-09) Sk 2 S5, 50 B 40/ 0 T U] R S R A0S 80, N-
imperv , Des-imperv %H%zero—imperv HAE %mﬁﬁﬁﬁj{lﬁ( 05-26) A RRESE, ANBERISE(Ks Su f
IMD) ¥ A RIS HL,

3 37 Ve W B 0 A (1 O i 1) RS 8034 R %oimperv  Con-Mann , Width , N-imperv 7£ 3 Fi 38 B2 BRI S R S
B, HE 2 W0 b RS, S80S EE M , Des-imperv Fl1%zero-imperv TUAG T [ TR 5 B 4 R
(05-26) A2 RIESHE, NBHEIIZHL(Ks Su F IMD) B A RBSEL,

DA AT AT 0, SWMM AR B 7K SRS 32 22 1 R S E00 Y%oimperv , Width , Con-Mann F1 N-imperv , i% 5 H:
b B 5T 2 SR AR T

H1 3 LI, 3 M V5 e ) R SHL ¢, ¢, MR BUZBNTE 18 3 R R rh X2 5w i g4
Yy 7 fef RIS G (B VR B 1) RS, o € %S Y WA (B VR 3 1) RO B3 1, 58 iRk

3 RIS Y B ER ZEL R \n B RAELEPE SN ,07-09 [T S EL R & 5200 15 Ye ) 1 far 075 L i
{EHRBE ) RS R, 1T 05-26 F1109- 18 FEFN R MIJE i RIUSH S8 n RIS G T fer (19 RAGS R, HX i
Yy Ve (IR 17 SR B DU B A RN AR A BT AN [R] L 07- 09 B A R A0S 40, 05- 26 [T N i RALS 4L, T 09- 18
R R A REESHL
22 ZHOREL
221 JRIUKNSHEEEL R

WF9E XA G I HEK R G, PRI Se e 98 X R . SR T AR IS K 24 h Wi cHia o, 90
TS0 , A5 RT3 Y A £ 57 SR T 1T I A2 83056.53 m® I I 44 il X I I B L R 635 hm”, U5 IX
AL ARG K5 130.8 m*/hm? | ST HEZK /N X ARAS BB HEK /N XIS K5 7K

AL ZHECT T AT AT, SWMM BB ES 73 Z400T i 5 VOB B HbR A |, W70 2 80T Sl i e AR, AT SRS
A AR 0 S EOR I GORE BRI 38 ik 2 B50UsR B2 43 17 7T 811552 Wil o3 T A2 3 1) R 2 8 2 25 < Wiidth
Con-Mann ,N-imperv , Des-imperv F1%zero-imperv , ARWF 5% FEXS VA L SEGHEATR G, R m EFESEIUE L
K4,

KNBECRERZENSNERWFR S5, B TR £4 KIKNBHEEEER
TAAE TR, BN T T8 J ™, BRI 4G %5 K Table 4 Parameters obtained in the hydraulic calibration of
MERE | MBS SRR 0 M R 807E 0.60 LA 1 AHOC  the model

FAE 0.82 DL b, I EHRETE 39— 28002 Je 2 B8 P e

43 T 2006-05-26,2006-07-08 [ F S S HGL i — — 4 77.1 6 [H 29.06—97.62

BT AT th B0 5 SO (U LA I R B, W 000t 5073, 4514 0.013—6.54

TR ER 227 20 min DAY, WE{H B R 22/ T 20% , L Con-length/m F40.73, 1 0.013—6.55

SR BRI T3 T 2 TR rea/ b’ s e

22 7ﬁﬁ§ﬁ$%g§ Width/m F-15100.61, 75l 10.57—531.85
SWMM BOR AT B0 2 AL it o

TG e W K, A G B T KB IR (S9) M Devimpens L5

(TN) W (TP) .COD 1 BOD 5 P/KRAEFRIEITHE  Des-perv 5.2

$00,5 AERR T SS JRIRTT ML V5 YL i e LB, erero-impen/% 50

TN TP A A5 A 4R, COD BOD Wi plisife »

VR, WESE B 15 R R MW S R, "

SS TN .TP,COD F1 BOD fy B3 51K 100,40.8 4.0, copMann 0.015
164 1 46 mg/L,
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Fig.2 Measurement and simulation of the hydrograph
| 1] 3 % N§ % 1T %%
R 2 BF91 3 ARE K B 15 T K R 58 s o BHERRES

Rz IRy 2 ok IRy 21
}:/—‘E ° %% 64 IJ IL—E' T7 k ﬁ ﬁﬁim% )/ ‘k Bi ﬁﬁzﬂilﬁ Table 5 Error of the hydraulic parameter calibration
R WLER 7 15 YL ey SR IR ZETE 2% —17% Z 18], 1 W T I 107

X Er Ce r
EVEZRE Ce 7E.0.6 UL, Hodr TN TP #fiiEE R %K Ce 7 Date of the rain
0.8 LA b, MIZE RHLAE 0.8 DL L, B3 44 T 2006-07- 200070920 003 087 0-92
2006-07-08 0.08 0.59 0.82
T SN S A Y e Yy e BE T AR ) Hy E
08 ‘B%ﬂ)ﬁ%a\J '?*%THEW%(KEL‘I&,ET%U\ﬁEH ,T%Tu T e 18 0258 o 0.8
Q{E‘IJYG%%YZ\EF{ﬁ%%ié%%ZK#QE ’ *E j’ugji{)ﬂu TN, Er: 77 =15 B M xR 2%, Relative error of the total volumes

TP .COD 1 BOD %%E m%fﬁéﬁﬁ{ﬁ*ﬁi%/]\ :J:ﬁ/J\ ( <10 Ce A AU R ZHL, Model efficiency index; r: A 5 %2 %, Correlation
mg/L),SS H 22 8K, % 18 B K BRI 5 MR AR R coefficient
%1 BTG BT | AT R TR

x6 KRSHEEER

Table 6 Parameters obtained in the quality calibration

1544 T A BHL Parameters
Pollutants Underlying surface type C, c, R n
AT (SS) T % 400 0.5 0.004 2.2
Suspended solid BEBE 300 0.5 0.004 22
JE T 250 0.5 0.004 2.2
MA(TIN) TE M 35 0.5 0.006 2.5
Total nitrogen BB 28 0.5 0.0015 1.8
&I 22 0.5 0.0015 1.8
BEE(TP) iH i 3 0.5 0.004 2.2
Total phosphrous JE Bt 2.2 0.5 0.004 22
) 1.8 0.5 0.004 2.2
b2 FE4 (i (COD) BB 200 0.5 0.01 1.8
Chemical oxygen demand BEBE 150 0.5 0.01 1.8
J& T 100 0.5 0.01 1.8
YT (BOD) IH i 80 0.5 0.01 1.9
Biological oxygen demand JEE B 50 0.5 0.01 1.9
&I 30 0.5 0.01 1.9
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Fig.3 Measurement and simulation of the pollutographs
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(1) FITREE TR 1) 2 (] 43 A, ) A1 MU R T T 7 38 R A 0 45 2R TP 0.1 0.76 0.93
TCIEH A I T A It 42 o TR Y A I (B) G AT R B cop 0.17 0.57 0.84
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PR 88 5 KA BT X R EE TN TP SS Fl COD [ALBRA A 26.57% 41.94% 44.05% F1 62.67% |,
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Table 8 The cumulative frequency for daily pollutant loading of weather season

BRI % 15 M) H 517 Daily load of pollutants/ (t/d)
Cumulative percentage TN TP SS cOoD BOD
5 4.59 0.45 11.44 18.72 3.67
50 4.70 0.46 11.52 18.90 5.28
95 7.33 0.78 51.33 42.80 15.55
99.999
3 e .
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Mk EE S REAE T FEXCFRRGL T, B ) 38 S TR L4 I 5T 3 — RS B AR L, R T o
R BT DX I AR DL, TR B 0T 53 38 ] ) P B TR BTHUAS [R]85 ST 1 sh 8284k, 40 B Aok vl g h BRI L
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UK R FRIASEALL , BEAS B R ADL K I R 15 e W o

DL BT AR A B ARET, A BRAERLG T R HE K R GRS G, A S AR R

OGN T A Y —SE i RO ) BRI R . N S IA PR X e, X ER 6 B TR RS AL
FOEGIRBAT T e ARPFOR IR BT S A E E B AR T 3 RS A AR AR B S BRI 3 AT R
A BUE , ARG T 7 5 5, i RE R AR T 3 F R i i AL 2 H o :27% (43% A1 30% , BIF5¢
X ZEET5 5 RRSHORH 3 Fh R S i AUINAUS 2], S MO A WL R SS 2958 TSS 11 20% , WIASHFFE kL
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®9 MRBUYMERE

Table 9 Pollutant acculumation on surface

] SEEE (VL) FE SRR
City Average value( range) Environment of the sample site
JHR 20.2(2.6—235.2) (g/m) Rl IX
38.4(1.5—537.8) (g/m) JERIX
41.7(7.7—349.4) (g/m) Tolk X
36.7(3.3—359.1) (g/m) A3 X
- i (200 12.4(5.04—23.2) (g/m) A X (67774 Z1K/12h)
6.1(3.8—10.0) (g/m) el
10.6(6.5—15.6) (g/m) fERX
11.8(7.3—16.78) (g/m) I
Brisbane, Queensland, Australial!! 2.45(g/m?) WAL FEAE X (ADD=2)
6.88(g/m?) BTALX (ADD=7)
15.89(g/m?) B4 55 (ADD=1)
Aberdeen, Scotland?? 288.6(77.1—834.8) (g/m?) 25cm AT, REEHRE I H 1T
101.9(18.3—321) (g/m?) 75cm A, Wi T
Melboume, Australia'?”! 50—102(g/m?) Wl X, W
Sydney, Australial 29 7.24(3.57—18.73) (g/m?) rP RE AT X, 3 T
Le Marais, district, Paris , France ") 1.6—3.8(g/m?) ik XA TS
8.5—17(g/m*) Wi s

3.4 WARIR TS YA B oK 75 Y o g E A B
AN TAT AR 7y AR A B DX e E 8 — S R A, G T ey B AR B 7y A A A T A R L
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W TEEIRY , TOEN AR RSN R EAAEC A HROER N, 5EAPRAMH N, RS AR
FERG W HIHEK RS , (B4 T5075 Yoy A T R fof SR 2 IR T S il X AT fig 5 R AR YR K i B s (&5
S5 YRR AR G, EHR LR AN 2920 km? , FHBRTE It K AN b UE K B3 i ALK RS XHE A
B SEPRIL K A28 1505 km?, B EISRIX AN 182.06 km? , SR 2 10 B 1 AR 61 far 56 ] 4550 1 B
3 X AR TN TP .COD V5 4L f faf Ky 1377 155 12703 t a™' o BRI X T AR Ry SEBRIC /K ARG 12.1% ,{H
WA TN TP COD A far o VBl 38 385 1 Y 75 2% 4 far 1) LS 45.01% (32.15% ,56.52% ( T 3l 3t 3k 1 Y5 5 G
TR ECE SR JE TSR ) o SR AR TS Y T M 1A Y TS Y i R IR I ELIH TS Yk B T AR A PR
1M H R, Al AE A e 030 T B P e 0025 AT AR i 0 T AR T T G W T 7 SR ks e R U
IABRE A G PR 3 T T I %) B R [ A
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Table 10 Annual pollutant loads of urban runoff in different region

BT 15949 Pollutant/ (kg hm™* a™') HEK 2 552 A VIR A /mm
City SS TN TP cOoD BOD Drainage system type Average annual rainfall
LI (ARBIF5E ) 1104.3 75.6 8.5 697.8 123.2 Rl 953

) 1061.0 86.9 10.4 602.0 — 53 il 1285

[ 3 (29) 1218.0 -— -— 1151.0 392.0 ol 1200

Chongju , Korea %! 1802.8 22.4 7.3 694.8 202.3 53 il 1225

Chongju , Korea ! 1471.0 51.7 15.0 1502.0 636.0 A 1225

4 g

AR UL I 1T A2 37 V5 A BN 1 A A R T B, AR 9T DA RUAL i S B b S 80ROl
S50 4 X SWMM AALHEAT T 1A 0 . 45 R EHT . SWMM A RLK SOK Ty i RS HCH %o imperv , H
X} Width ,Con-Mann il N-imperv, SWMM FRUK Bt v i) RENS L €, F1 €, BPJ&50m 15 Yey £ g A 4
P AE VA B 1 SRS, T R R ST S0 R o 15 0 07 A 75 G 0 05 (1 V4 5 118 522 1) 2 648 W 28 TR Py s i U8
SR, BRI E AR T RO 455 R R IR 251 3%—28% 2 (8], A5 S0 e {1 97 0 6 AR [R] Bof
PR WP [A] R 25 7E 20 min AN (T EIR2E /N T 20% , 1504 1 fif SR iR 25 1E 2%—17% 2Z 8] , #4005 S )
15 Y B i R A AR — B, B IR R ST X PR AR IR TN TP, COD A3 [ B 6 fuf 5640 51 A 75. 6,
8.5.697.8 kg hm™ a™" | 317 [ MU A2 3t V5 G 7 Tt 38 Bl v 055 e v o5 A R34
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