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ANNEXE B 
Forages 
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I OTK~~LT I RAPPORT DE FORAGE 
I PROJET Recasement l Keur Massar I PAGE: 1 de 2 1 

I I I 

I FIRME: M.S.1. LAB. I X: 253396.00 1 PROF. MAX. (m): 9.45 1 

CLIENT: 

s ~ T ~ :  Keur Massar 

APPROUVE PAR: M.-C. Wilson, ing. 
G \EMnRONNEMEhmGEOTECH~ETTTC\GINWROJECTSO5l4925.GPJFPO-2OO6l1-23 10 1554 

NIVEAU DU SOL (m): 2.46 

COORD. (m): 

Y: 1639271 .OO 

EQUIPEMENT: A~afor450 (A~ageo) 

CALIBRE SOL: 114 Wlm ROC: 

DATE DEBUT: 24-09-06 I DATE FIN: 24-09-06 

NIVEAU DU TUBE (m): 

PROF. ROC (m): 

NIV. D'EAU (m). DATE. HEURE: 
-0.1 2 25-09-06 08:30:00 

ETAT DE ~ECHANTILLON: [XI REMANIC TUBE A PAROI MINCE PERDU CAROTTE m] SCISSOMETRE 



APPROUVE PAR: M.-C. W~lson, ing. I 
G \ENVIRONNEMEN~GEOTECH~ET~TC\GINWROJECTS\O514925,GPJ-RFPO-2006-1 1-23 10 15 54 



I OTKSUU RAPPORT DE FORAGE 

I CLIENT: APIX 

. . 
I 

I NIVEAU DU SOL (m): 1.67 1 NIVEAU DU TUBE (m): 

PROJET: Recasement A Keur Massar I NO: 0514925 1 FORAGE N*: F3 PAGE: 1 de 2 

I FIRME: M.S.1. LAB. I X: 253667.00 ( PROF. MAX. (m): 9.45 1 
SITE: Keur Massar COORD. (m): 

Y: 1638769.00 
PROF. ROC (m): 



I APPROUVE PAR: M.-C. Wilson, ing. 

G \ENVIRONNEMEKnGEOTECH-ET-TC\GINTWiPROJECTS\O514925 GPJ-RFPO-200611-23 10 15 55 



0 ECSULT 

sITE: Keur Massar COORD. (m): PROF. ROC (m). 
Y: 1638318.00 

RAPPORT DE FORAGE 

PROJET: Recasement A Keur Massar 

CLIENT: 

DECRIT PAR G. Altinier, tech. sr. NIVEAUX D'EAU RELEV& PAR G. Altinier, tech. sr. 
APPROUV~ PAR M.-C. Wilson, ing. 

G \ENWRONNEMENT\GEOTECHHET-TC\GINWROJECTSW514925 GPJ-RFPO-200611-23 10 15 56 

. - -- - 

N": 0514925 FORAGE N": F4 PAGE: 1 de 2 

NIVEAU DU SOL (m). 4.99 
NIVEAU DU TUBE (m): 



APPROUVE PAR. M.-C. Wilson, ing. 

G \EWIRONNEMENT\GEOTECH-ET~TC\GINTVlnPROJECTS\O514925 GPJ-RFPO-2006-11-23 10 15 56 



I PROJET: Recasement A Keur Massar I No: 0514925 1 FORAGE No: F5 I PAGE: 1 de 2 1 
OMSW RAPPORT DE FORAGE 

CLIENT: 

SITE. Keur Massar 

D ~ C R I T  PAR. G. Altinier, tech. sr. NIVEAUX D'EAU R E L E V ~ S  PAR: G. Altinier, tech. sr. 

APPROUVE PAR: M.-C. Wilson, ing. 

G~\ENVIRONNEMENT\GEOTECHHETHTC\GINWROJECTS\O5149255GPJ-RFP0-2O~-1 1-23 10.1 5 57 

FIRME: M.S.1. LAB. 

EQUIPEMENT: A ~ a f o r  450 @page01 

CALIBRE SOL: 120 mm ROC: 

DATE DEBUT: 20-09-06 I DATE FIN: 21-09-06 

I I 

NIVEAU DU SOL (m): 4.45 

COORD. (m): 

Y: 1638233.00 
X: 253552.00 

NlVEAU DU TUBE (m) 

PROF. ROC (m): 

PROF. MAX. (m): 9.45 

NIV. D'EAU (m): DATE: HEURE: 
-0.80 21 -09-06 08:12:00 
-0.81 22-09-06 09:30:00 



APPROUVE PAR M.-C. Wilson, ing. 

G \ENVlRONNEMEKnGEOTECH~ETTTC\GINWROJECTS\O5l4925.GPJFPO-2OO6-ll-23 10 15 57 



I Keur Massar 

C) TECSULT 

FIRME: M.S.1. LAB. 

EQUIPEMENT: APafor450 (A~ageo) 

RAPPORT DE FORAGE 

I CALIBRE SOL. 114 ~ t l l  ROC: I 
I DATE DEBUT: 01-09-06 I DATE FIN. 02-09-06 1 

PROJET: Recasement A Keur Massar 

CLIENT: APIX 

APPROUVE PAR M.-C. Wilson, ing. 

G \EMIIRONNEMENTIGEOTECH-ETTTC\GINWROJECTS051925 GPJ43FPS200611-23 10 15 58 

No: 0514925 

COORD. (m): 

Y: 1637865.00 
X: 252920.00 

- 

PROF. ROC (m): 

PROF. MAX. (m): 9.45 

FORAGE N: F6 

NIV. D'EAU (m). DATE: HEURE: 

-0.25 02-09-06 08:30:00 
-0.35 04-09-06 09:35:00 
-0.30 03-1 0-06 09:30:00 

PAGE. 1 de 2 

NIVEAU DU SOL (m): 2.90 
NIVEAU DU TUBE (m): 



I RAPPORT DE FORAGE (suite) 

DECRIT PAR: G. Altinier, tech. sr. NIVEAUX D'EAU RELEVES PAR: G. Altinier, tech. sr. 
APPROUVE PAR: M.-C. Wilson, ing. 

G \ENVIRONNEMENT\GEOTECH~ET~TC\GINWROJECTSW5l4925.GPJ-RFPO-2O~l1-23 10 15 58 



RAPPORT DE FORAGE 
I 

DATE DEBUT 15-09-06 I DATE FIN 18-09-06 1 

PROJET: Recasement A Keur Massar 

SITE: Keur Massar 

FIRME: M.S.1. LAB. 

CQUIPEMENT: Apafor 450 (Apageo) 

CALIBRE SOL. 114 mm ROC. 

APPROUVE PAR. M.-C. Wilson, ing. 

G:\ENVIRONNEMENT\GEOTECH~ETTTC\GINTW\PROJECTS\O5l4925.GPJUFPO-20~1 1-23 10 15 59 

N": 0514925 

COORD. (m). 

Y: 1637855.00 
X: 253449.00 

PROF. ROC (m): 

PROF. MAX. (m): 9.45 

FORAGE N": F7 

NIV. D'EAU (m)- DATE. HEURE: 
-0.48 20-09-06 08:25:00 
-0.45 03-1 0-06 09:45:00 

PAGE: 1 de 2 



0 TECSULT I RAPPORT DE FORAGE (suite) 
I 

PROJET Recasement ii Keur Massar No 0514925 FORAGE No F7 PAGE 2 de 2 

-1 00 

COUPE STRATIGRAPHIQUE 

DESCRIPTION DU SOL 

INSTALLATION ECHANTILLONS ET 
a 
4 
I 
o 
V) 

- " 
W 0  

f Z  

ESSAIS 

5 
8: 
4g 
8 3 
z 0 

12 

G \ENVIRONNEMENT\GEOTECH-ET~TC\GINTW\PROJECTS\O514925 GPJ-RFPO-200611 23 10 15 59 

2 
2 
W 
n 

4-7-7 

3-5-6 

Alt~nler, tech. 

REMARQUES 

- 

sr. 

7 

CF-5 67 

8 

9 

H I 

+ a 
L 

- 
- 

- 

1 4 W = 1 9 9 %  - 

A 

- 

- 

- 

- 

100% recuperat~on : - 
au trepan 

- 

- 

- 
- 

- 
- 

- 
- 

- 

- 
A 

- 

- 

- 

- 
- 

- 

- 

10: 

- 

11 

- 

- 

12: 

- 
- 
- 

13' 

- 
- 

DECRIT 

CF-4 67 

PAR G. Attinter, tech. sr. NIVEAUX D'EAU RELEVES PAR G. 

3-5-7 

Z 
0 

$ ,$ 

U 

B 

APPROUVE PAR M.-C. Wilson, tng. 

NOMBREDE 

C O U P S / ~ ~ ~ ~  



I CLIENT: APIX 

0 ESULT 

I NIVEAU DU SOL (m)  0.60 I NIVEAU DU TUBE (m) 

- 

RAPPORT DE FORAGE 

SITE: Keur Massar 

I CALIBRE SOL: 114 mm ROC: I 

PROJET: Recasement il Keur Massar 

I DATE DEBUT 25-08-06 I DATE FIN. 26-08-06 1 

COORD. (m). PROF. ROC (m): 

: 1638389.00 1-1 X: 252452.00 PROF. MAX. (m): 

No: 0514925 

NIV. D'EAU (m) DATE: HEURE: 
-0.78 26-08-06 08:lO:OO 
-0.68 28-08-06 08:05:00 
-0.85 29-08-06 08:15:00 
-0.68 03-1 0-06 10:15:00 

DECRIT PAR: G. Altinier, tech. sr. NIVEAUX D'EAU RELEVtS PAR: G. Altinier, tech. sr. 
APPROUV~ PAR. M.-C. Wilson, ing. 

G.\EMIIRONNEMENT\GEOTECHHETTTC\GlNTWiPROJECTS\O5l4925.GPJ4FPO-2O~l1-23 10 16 00 

FORAGE No: F8 PAGE: 1 de 2 



C) TECSULT RAPPORT DE FORAGE (suite) 

PROJET Recasement a Keur Massar 

G \ENVIRONNEMENT\GEOTECH~ETTTC\GINlWVROJECTSW514925 GPJ-RFPO 200611 23 10 16 00 

No 0514925 FORAGE ~ " 8  PAGE 2 de 2 

ECHANTILLONS ET ESSAIS 

Z 
P 

NOMBRE DE ' 
0 

W w z 0 

\ I 

CF 4 0 3-1-4 

REMARQUES 

luux recuperation. 
au trepan 
Analyse - 
granulometrique - 
SP-SM - 

- 

- 

COUPE STRATIGRAPHIQUE 

DESCRIPTION DU SOL 

INSTALLATION 

- 
- 

- 

7 7  

- 
- 
- 

8: 

- 

- 

- 

9 1  

- 
: 
7 

- 
10' 

- 

- 
- 

1 1 3  

f 
W 
I 
0 
V) 

CF-5 0 

CF-6 

Y 
0 

-5 40 

-8 85 

45 

14-8  

2-6-14 

Atttn~er, tech. PAR 

R\kY 

Materiel 
d excavation 

9 45 
- (C~ev -8 8sm) 

NIVEAUX D'EAU RELEVES 

Fin du forage 

- 
- 

- 

12' 

- 

- 

- 

13" 

- 
- 
- 
'1 

DECRIT 
APPROUVE 

G. PAR G. Alt~n~er, tech. sr. 
PAR M.-C. Wilson, Ing. 

20 

sr. 

100% recuperation I - 
au lrepan 

- 

- 

- 
- 

- 
- 

- 

- 

- 

- 

- 
- 

- 

- 

- 

- 



I #TECSLLT RAPPORT DE FORAGE 

I CLIENT: APIX 

I 

I NIVEAU DU SOL (m): 5.04 1 NIVEAU DU TUBE (m): 

PROJET: Recasement A Keur Massar 

DECRIT PAR: G. Altinier, tech. sr. NIVEAUX D'EAU RELEVCS PAR: G. Altinier, tech. sr. 

APPROUVE PAR: M.-C. Wilson, ing. 

O-\ENWRONNEMENT\GEOTECHHETHTC\GINWROJECTS\O514925,GPJ-RFPO-2Offi-11-23 10 16 00 

N": 0514925 

SITE: Keur Massar 

FIRME: M.S.1. LAB. 

EQUIPEMENT: A~afor45O (A~ageo) 

CALIBRE SOL: 114 ITlm ROC: 

DATE DEBUT: 07-09-06 I DATE FIN: 07-09-06 

FORAGE No: FG2 

COORD. (m): 

Y: 1638146.00 
X: 253456.00 

PAGE: 1 de 2 

PROF. ROC (m): 

PROF. MAX. (m): 9.45 

NIV. D'EAU (m): DATE: HEURE: 
-0.40 08-09-06 08:37:00 



RAPPORT DE FORAGE (suite) 

PROJET Recasement a Keur Massar No 0514925 FORAGE No FG2 

G \ENWRONNEMEN~GEOTECH-ETTTC\GINTW\PROJECTS\O5l4925 GPJ+7FP&ZOM-l1 23 10 16 01 

PAGE 2 de 2 

COUPE STRATIGRAPHIQUE 

DESCRIPTION DU SOL 

INSTALLATION ECHANTILLONS ET 

- 
- 
- 

7: 

- 
- 

4 

E 
I 
0 
V) 

- " 
W o  
nz c 

ESSAIS 

k s 
8: 
9& 
8 2 
z 0 

8 

9 

20 

sr. 

-0 96 

2 
2 
W 
0 

REMARQUES 

- 

- 
- 

- 
- 

100% recuperat~on : - 
au trepan 

:rTA~yimetrvque 
SP 
W = 2 2 7 X  1 

- 

- 

- 

- 

au trepan - 
100% recuperatlon : 

- 

- 

- 

- 

- 
- 

- 

- 

- 

- 

- 

- 

- 
- 

Bouchon vlsse au 
bout de la creplne 

-(Elev -4 41m) 

NIVEAUX D'EAU RELEVES 

4 
L 

\ I 

Fin du f o r a g e  

NOTE: 

L e  t u b a g e  d e  c e  f o r a g e  a e t e  a r r a c h e  p a r  d e s  
p o p u l a t ~ o n s  l o c a l e s  l e  18 s c p t e r n b r e  2006 e t  
n ' e s t  p l u s  f o n c t ~ o n n e l  

PAR G. Altlnier, tech. sr. 
PAR M.-C. Wilson, ing. 

- 
-4 41 

24-4 

24-5 

8-10-10 

Altinier, tech. 

Z 
0 

gZ 
U : 

100 

CF-5 O 

CF-6 0 

7 

- 

10: 

- 

- 

- 

11: 

- 

- 

NOMBREDE 

C O U P S I I S ~ ~  

PAR 

45 

G. 

3 
12: 

- 
- 

- 

13' 

- 

- 
- 
7 

DECRIT 
APPROUVE 



RAPPORT DE FORAGE 

I SITE, Keur Massar I 

PROJET: Recasement il Keur Massar 

CLIENT: 

FIRME: M.S.1. LAB. 

~QUIPEMENT: APafor450 (APageo) 

I CALIBRE SOL: 114 mm ROC: I 

No: 0514925 

I DATE DpBUT: 29-08-06 I DATE FIN: 30-08-06 1 

COORD. (m): PROF. ROC (m): 
: 1638548.00 -1 
X: 252711.00 PROF. MAX. (m) 

FORAGE No: FG3 

NIV. D'EAU (m): DATE: HEURE: 

-1.26 30-08-06 08:lO:OO 

PAGE: 1 de 2 

NIVEAU DU SOL (m): 0.67 

I DECRIT PAR. G. Altinier, tech. sr. NIVEAUX D'EAU R E L E V ~ S  PAR: G. Altinier, tech. sr. I 

NlVEAU DU TUBE (m): 

APPROUVE PAR: M.-C. Wilson, ing. 

G \ENVIRONNEMENnGEOTECH~ET~TC\GINWROJECTS5l425.GPJFPO-2Oll-23 10:18:01 



RAPPORT DE FORAGE (suite) 

A P P R O U V ~  PAR M.-C. Wilson, ing. 

G \ENVIR0NNEMEKnGE0TECH~ET~TC\GINWR0JECTS\0514025GPFP201 1-2 



RAPPORT DE FORAGE I 
PROJET: Recasement P Keur Massar 

CLIENT: 

I FIRME: M.S.1. LAB. I X: 252950.00 1 PROF. MAX. (m): 9.45 1 
SITE: Keur Massar 

N": 0514925 

I I 

ETAT DE L'ECHANTILLON: [XI REMANIC TUBE A PAROl MINCE PERDU CAROTTE SCISSOMETRE 

COORD. (m) 

Y: 1638474.00 

EQUIPEMENT. Apageo 448 

CALIBRE SOL: 114 fllfll ROC: 

DATE DEBUT. 30-08-06 I DATE FIN. 31-08-06 

FORAGE N": FG4 

PROF. ROC (m): 

NIV. D'EAU (m). DATE: HEURE: 
-0.20 31 -08-06 09:30:00 

PAGE 1 de 2 

NlVEAU DU SOL (m) 1.54 
NIVEAU DU TUBE (m). 



RAPPORT DE FORAGE (suite) I 

APPROUVE PAR. M.-C. Wilson, ing. 

G \ENVIRONNEMENI\GEOTECHHETHTC\GINTWiPROJECTS\L)5149Z5 GPJ-RFPO-2006 1-23 10 16 02 



OTKKLT I DESCRIPTION DE TRANCHEE 
I PROJET: Recasement P Keur Massar 1 NO: 0514925 I TRANCHCE PI I Page 1 de 1 I 

SITE. Keur Massar COORD. (m): Longueur (m): 

Y: 163951 2 Largeur (m). 
FIRME: Local X: 253935 Diarnetre (m): 

I I 

I DCCRIT PAR: G. Altinier, tech. sr. NIVEAUX D'EAU RELEV& PAR: I 

CLIENT: APlX 

APPROUVE PAR. M.-C. Wilson, ing. 
0514925.GPJ (ZOM11-23 10 17 29) 111 DF 

Profondeur (m): 3.00 
tLtv, DU SOL 5.17 DIMENSIONS DU SONDAGE : 



C) TECSULT I DESCRIPTION DE TRANCHEE 
PROJET: Recasement a Keur Massar I NO: 0514925 ITIUNCHCE: PIO I Page I de I 

I I I 

CLIENT: APlX gLtV, DU SOL 6-87 DIMENSIONS DU SONDAGE 
Profondeur (rn). 3.00 

SITE: Keur Massar COORD. (rn) Longueur (rn). 

Y: 1637725 Largeur (rn). 
FlRME Local X: 253164 Diarnetre (rn): 1.40 

I 

EQUIPEMENT- PeUe man~elle NIVEAU D'EAU (rn): DATE: HEURE: 
SEC 

DECRIT PAR. G. Altinier, tech. sr. NIVEAUX D'EAU RELEVES PAR- 

APPROUVE PAR: M.-C. Wilson, ing. 

0514925.GPJ (200611-23 10 17 10) 11 



I DESCRIPTION DE TRANCHEE 
- 

. . I 

SITE: Keur Massar COORD. (rn) Longueur (rn): 

Y: 1639448 Largeur (rn) 
FIRME Local X: 253589 Diarnetre (rn): 

PROJET: Recasement A Keur Massar I NO: 0514925 I TRANCHCE: PZ 
I I I 

D~CRIT PAR- G. Altinier, tech. sr. NIVEAUX D'EAU R E L E V ~ S  PAR: 

APPROUVE PAR. M.-C. Wilson, ing. 

0514925,GPJ @ e l l - 2 3  10 1730) 11 

Page 1 de 1 

CLIENT. APlX 
Profondeur (rn) 3.00 

CLCV, DU SOL (,,,). 3-61 DIMENSIONS DU SONDAGE 



I OTECSULT DESCRIPTION DE '~RANCHEE 
I 

SITE. Keur Massar COORD. (m): Longueur (m): 

Y: 1639220 Largeur (rn) 
FlRME Local X: 2541 08 Diametre (m): 

PROJET Recasement a Keur Massar I N O :  0514925 I TRANCHEE: P3 

CLIENT: APlX 

DECRIT PAR: G. Altinier, tech. sr. NIVEAUX D'EAU RELEVES PAR: 
APPROUVE PAR: M.-C. Wilson, ing. 

0514925.GPJ @C0&11-23 10'17 31) 114 DF 

Page 1 de 1 

Profondeur (m): 3.00 
ELEV. DU SOL (m) 8-60 DIMENSIONS DU SONDAGE ' 



0 TECSULT 
PROJET: Recasement A Keur Massar 

DECRIT PAR. G. Altinier, tech. sr. NIVEAUX D'EAU RELEVES PAR: 

APPROUVE PAR: M.-C. W~lson, ing. 
0514925.GPJ (ZOO€-11-23 10'17 31) 115 DF 

CLIENT: APlX 

SITE: Keur Massar 

FIRME. Local 

DESCRIPTION DE TRANCHEE 

N o  0514925 I TRANCHIE: ~4 

E ~ , L ~ .  DU SOL 4.37 

COORD. (m) 

Y: 1639462 
X: 253704 

Page 1 de 1 

DIMENSIONS DU SONDAGE : 
Profondeur (m): 3.00 

Longueur (m): 

Largeur (m): 

Diametre (m): I .SO 



C) TKSULT 
PROJET: Recasement B Keur Massar 

CLIENT: APlX 

EQUIPEMENT. Pelle manuelle 

DESCRIPTION DE TRANCHEE 

SITE: Keur Massar 

FIRME- Local 

I NIVEAU D~EAU (m): DATE: 

NO: 0514925 

Profondeur (m): 1.40 
gLeV, DU SOL (,,,): 0.83 

DATE DEBUT. 11-09-06 I DATE FIN: 11-09-06 

DIMENSIONS DU SONDAGE : 

COORD. (m): 

Y: 1638947 
X: 253700 

HEURE: 

TRANCHEE: ~5 

Longueur (m): 

Largeur (m): 

Diamktre (m): 

DECRIT PAR: G. Altinier, tech. sr. NIVEAUX D'EAU RELEVES PAR: G. Altinier, tech. sr. 

APPROUVE PAR: M.-C. Wilson, ing. 

0514925.GPJ (ZOW11-23 10 17 31) 1 6  DF 

Page I de I 



PROJET Recasement A Keur Massar 

CLIENT APlX 

SITE Keur Massar 

FIRME Local 

CQUIPEMENT PeHe manuelle 

DESCRIPTION DE TRANCHEE 

DATE DEBUT 08-09-06 

N" 0514925 

DATE FIN 08-09-06 

- 
E 

$ 
a 

- - 
- 
- 

- 

1- 

- 

- 
: 

TRANCHCE P6 

I - 6  W 

f 

P6 

Page 1 de 1 

CLCV DU SOL (rn) 5-72 

COORD (m) 
Y: 1638506 
X: 253859 

: 
- 

2 - 

- 

- 

- 

- 

- -  
r r  ; I H  m a  

5 72 

5 37 
0 35 

4 10 

CCHANTILLONS 

REMARQUES ET ESSAIS 

- 

- 

- 

- 

- 

- 
Analyse granulometr~que 

DIMENSIONS DU SONDAGE 
Profondeur (rn) 3.00 

Longueur(m) 
Largeur (m) 
  la metre (m) 1.30 

NIVEAU D'EAU (m) DATE HEURE 
SEC 

1 62 

2 72 
3 00 

COUPE STRATIGRAPHIQUE 

DESCRIPTION DU SOL 

SURFACE DU TERRAIN 

Sable fin avec traces de l~mon et de rnat~ere organlque. 
brun 

Sable fin avec traces de I~mon, brun pBle 

-------------------- -----------.-. 

- 

- 

- 

4 - 
DECRIT PAR 
APPROUVE 

d 
P 
!$ 
I- 
V) 

0514925GPJ (2OM11-23 10 17 32) lff DF 

:= , ,7% - 

- 

- 

- 

Idem, devenant gns-blanc 

Fin de la tranchbe 

- 

- 

- 

NOTES: 

- Bonne tenue des parols 
- Terra~n plat, non cult~ve 
- Trou arcula~re de 1,30 m 0 

G. Altinier, tech. sr. NIVEAUX 
PAR M.-C. Wilson, ~ng. 

D'EAU RELEVES PAR 

(I 
I 

( ~ ~ P O S W  

I 



DESCRIPTION DE TRANCHEE 

PROJET: Recasement a Keur Massar I Page I de 
I I I 

CLIENT. APlX tLtV, DU SOL (m,: 0.92 DIMENSIONS DU SONDAGE 
Profondeur (m): 2.00 

SITE Keur Massar COORD. (m): Longueur (m) 

Y: 1638579 Largeur (m): 
FIRME. Local X: 253322 Diametre (m): 1.60 
- 

CQUIPEMENT: Pelle manuelle I NNEAU D-EAU (m). DATE HEURE: 

DATE DEBUT: 07-09-06 I DATE FIN: 07-09-06 

APPROUVE PAR M.-C. Wilson, ing. 

0514925 GPJ E000-11-23 10 17 32) ' 



I D ~ C R I T  PAR G. Altinler, tech. sr. NIVEAUX D'EAU RELE\'ES PAR: G. Altinier, tech. sr. I 
APPROUVE PAR M.-C. Wilson, ing. 

0514925 GPJ (200511-23 10 17 32) 119 DF 



I DESCRIPTION DE TRANCHEE I 

APPROUVE PAR M.-C. Wilson, ing. 

0514925 GPJ (20W11-23 10 17 33) 111ODF 



PROJET: Recasement B Keur Massar 

CLIENT: APlX 

SITE: Keur Massar 

FIRME: Local 

EQUIPEMENT: PeHe manuelle 

DESCRIPTION DE TRANCHEE 

DATE DEBUT: 07-09-06 

N': 0514925 

DATE FIN: 07-09-06 
COUPE STRATIGRAPHIQUE ECHANTILLONS 

DESCRIPTION DU SOL 

TRANCHEE. p9 Page 1 de 1 

ELEV, DU SOL (m): 6.56 

COORD. (m): 

Y: 16381 19 
:(: 252895 

I- 
> 

V) 
6.56 SURFACE DU TERRAIN 

Sable avec traces de limon et de matiere organique, brun. 

- - 
- 6.21 --- - 0.35 Sable fin avec traces de limon, roux. 
- 

- Bonne tenue des parois 
- Terrain plat, non cultive 
- Trou circulaire de 1,65 m 0 

APPROUV~ PAR: M.-C. Wilson, ing. 
0514925,GPJ (200611-23 10 17:33) 1/11 DF 

d 

DIMENSIONS DU SONDAGE : 

Profondeur (m): 3.00 

Longueur (m): 
Largeur (m): 
Diametre (m): 1.65 

REMARQUES ET ESSAIS 

NlVEAU D'EAU (m): DATE: HEURE: 
SEC 



ANNEXE C 
Essais de permeabilite 



0 TECSULT ESSAl DE CONDUCTIVITE HYDRAULIQUE DANS UN PIEZOMETRE 

PUlTS : F6 

Etape 1: Have. vs DHIDt graph 
Pente de la regression lineaire, p l =  1 , I  554 

K= AI(6OpC) = ~ ~ c m / s  
;orredion du niveau statique observe, Ho= 0.368 cm 

Projet : APlX Date : 2006-1 0-03 
Slte : Site de reinstallation de Keur Massar 

tratigraphie : Sable fin 

5,OO 1 1.00 1 344,l 1 0,l 1 0.8 1 0,s 1 0,8 1 0,3 
10,OO I 5,OO 1 344,O 1 0,o I 0,l 0,l ] 0.0 1 0,4 

Hr vs Temps 

Interpretation : Graphique des vitesses 
Methode : Niveau ascendant 

Realise par : Guy Altinier 
lnterprete par : M.C. Wilson 
Approuve par : M.C. Wilson 

n 0,28 
Datum : 3,44 m 

 levat ti on du Datum : m 
Elevation du sol : m 

Profondeur du puits : 6 m 
Niveau d'eau statique, H : 3,44 m 

Volume RetirelAjoute : 75 L 
Diarnetre du tubage, d : 11,6 cm 

Diametre de la lanterne, D : 12 cm 
Longueur de la lanterne, L : 280 cm 

Rapport UD : 23,3 
Constante, C : 2'3,141 6'Uln NAVFAC 

- - 457.79 

Aire interieure du tubage, A : 105,2 cm2 

0,l 1 
Temps ( min ) 

Etape 2: In Hr vs Temps graph 
Pente de la regression exponentielle, p2: 0,8087 

K= ( A ~ ) I ( ~ o c ) = ~ ~ , ~ I S  



0 TECSULT ESSAI DE CONDUCTIVITE HYDRAULIQUE DANS UN PIEZOMETRE 

PUlTS : F7 

  tape 1: Have. vs DHIDt graph 
Pente de la regression lineaire. p1= 0,2536 

K= AI(6OpC) = ~ c m / s  
>orrection du niveau statique observe, Ho= 1,5779 cm 

Projet : APlX Date : 2006-1 0-03 
Slte : Site de reinstallation de Keur Massar 

tratigraphie : Sable fin 

Hr vs Temps 

Interpretation : Graphique des vitesses 
Methode : Niveau ascendant 

Realise par : Guy Altinier 
lnterprete par : M.C. Wilson 
Approuve par : M.C. Wilson 

n 0,28 
Datum : 5,72 rn 

 levat ti on du Datum : rn 
Elevation du sol : rn 

Profondeur du puits : 9 rn 
Niveau d'eau statique, H : 5,72 rn 

Volume RetireIAjoute : 100 L 
Diarnetre du tubage, d : 11,6 crn 

Diarnetre de la lanterne. D : 12 crn 
Longueur de la lanterne, L : 355 crn 

Rapport UD : 29,6 
Constante, C : 2'3,1416'Uln NAVFAC 

- - 546.65 

Aire interieure du tubage, A : 105,2 crn2 

0,o J 

Temps ( mln ) 

Etape 2: In Hr vs Temps graph 
Pente de la regression exponentielle, p2= 3,6812 

K= ( ~ ~ ) / ( 6 0 ~ ) = ~ c r n / s  



0 TECSULT ESSAl DE CONDUCTIVITE HYDRAULIQUE DANS UN PIEZOMETRE 

PUlTS : F8 

I 
t tape 1: Have. vs DHlDt graph 

I 

Pente de la regression lineaire, p l=  1,6763 
K= AI(6OpC) = m c m / s  

;orredion du niveau statique obsewe, Ho= 0,4923 cm 

Projet : APlX Date : 2006-1 0-02 
Slte : Site de reinstallation de Keur Massar 

tratigraphie : Sable fin 

5,OO 1 1,0 1 168,2 1 0,2 1 0,5 1 0,4 1 0,5 1 0,3 
10,OO 1 5,O 1 168,O 1 0,O 1 0,2 1 0,l I 0,O 1 0.5 

Hr vs Temps 

Interpretation : Graphique des vitesses 
Methode : Niveau ascendant 

Realise par : Guy Altinier 
lnterprete par : M.C. Wilson 
Approuve par : M.C. Wilson 

n 0,28 
Datum : 1,68 m 

 levat ti on du Datum : m 
Elevation du sol : m 

Profondeur du puits : 5,8 m 
Niveau d'eau statique, H : 1,68 m 

Volume RetireIAjoute : 120 L 
Diametre du tubage, d : 11,6 cm 

Diarnetre de la lanterne, D : 12 cm 
Longueur de la lanterne, L : 452 cm 

Rapport UD : 37,7 
Constante, C : 2'3,141 6'Uln NAVFAC 

- - 657,12 

Aire interieure du tubage. A : 105,2 cm2 

1,o 4 
0,OO 0,50 1,OO 1,50 2,OO 2,50 3.00 350 

Temps ( min ) 

t tape 2: In Hr vs Temps graph 
Pente de la regression exponentielle, p2= 0,6837 

K= ( ~ ~ ) / ( 6 0 ~ ) = ~ c m / s  



ANNEXE D 
Certificats d'analyses 
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, 
Ecole Supkrieure Polytechnlque ,a= Unlverslte Cheikh Anta Diou .+ B.P. 5085 /b. DAKAR Fann SENEGAL 

( 2 2 1 )  8 2 5 .  0 8 .  9 4  ( 2 2 1 )  8 2 4 .  3 7 .  1 1  

N. Ref. : CMDlABD/1806/1121/2006 Dakar, le 3 novembre 2006 

No Client : ( 13 2. 

Demandeur TECSULT INTERNATIONAL LJMITEE 
Adresse 85, rue St. Catherine Ouest Montreal (Quebec) CANADA 

EchantiLIon Eau de forage F6 - Heure 12H 00 
Nombre d'dchantillons 01 
Analyses Chimie et mlcrobiologfe 
Date de reception 03/10/2006 
Votre rhfhrence Sans rLf. 

I Eau de forage F6 - Heure 12k  00 
I I I 

11 Chlorure I 205.9 I me/] U 

II Sulfate I 31,6 I mg/l 
Sulfure < 1 md l  I 

Hydrocm%ures totaux 1 0 1 mg/l I 
I 

II Ni 1 0 mgll ll 

Nitrate 

NH4 
C yanures to taux 

Phknol 

I Pb 0 mdl 
Fe 1 10.6 mdl 

52,63 
Nitrite 0.16 I mdl I 

00 
< 0,O 1 
< 0.56 

Page 1 sur I 

II 

m1.311 
mgfl 
rnerll 

- -- 

Cd 0 

I 

mgll 
I I I 



I 
i 
I 
I 

Ecole Supdrieure Polytechnique a= Universit6 Cheikh Anta Diop &= B.P. 5085 a- DAKAR Fann SENEGAL 

(221) 825. 08. 94 (221) 824. 37. 11 

N. RCf. : CMDIABD/1806/1121/2006 Dakar, le 3 novembre 2006 

N0Client: C 1 3 b  

Demandeur TECSULT INTERNATIONAL LIMITEE 
Adresse 85, rue St. Catherine Ouest Montreal (Quebec) CANADA 

Echantillon Eau de forage F6 - Heure 12H 00 

Nombre d'dchantillons 01 
Analyses Chimie et microbiologie 
Date de rkception 03/10/2006 
Votre rtfdrence Sans rkf. 

Page 1 sur 1 
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I 

! 
I 
I 

Ecole Supirieure Polytechnlque & UniversitC Cheikh Anta Diop ~r B.P. 5085 /8. DAKAR Fann SENEGAL 

( 2 2 1 )  8 2 5 .  0 8 .  9 4  ( 2 2 1 )  8 2 4 .  3 7 .  1 1  

N. RCf. : CNID/ABD/l807/1121/2006 

No Client : C 13 b 

Dakar, le 3 novembre 2006 

Demandeur TECSULT INTERNATIONAL LIMITEE 
Adresse 85, rue St. Catherine Ouest Montreal (Quebec) CANADA 

Echantillon Eau de forage F7 - Heure 118 30 

Nombre d'6chantillons 01 

Analyses Chimie et microbiologie 

Date de rdception 03llOl2006 
Votre rCfCrence Sans ref. 

I I Eau de forage 9- Heure 12H 00 

Chlorure 76,32 mgtl 
Sulfate 274,s mgll 

I Sulhre 1.8 m d l  
Hydrocarbures totaux 0 msfl 

Nitrate 2,75 mgfl 
Nitrite 3,97 ms/l 

NH4 00 ms/l 
Cyanures totaux < 0,01 mgfl 

P hen01 0,75 m f l  

- - -. - 
Cu 0 mgil 
Pb 0.1 mdl 

1 Fe I 12.2 I mall 

Page I sur 1 
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Ecole S~p&rieure Polytechnlque t f ~  Universitb Cbeikh Anta Diop t f ~  B.P. 5085 * DAKAR Fann SENEGAL 

N. RPf. : CMDIABDI1807Il12112006 

No Client : 4 13 P 

Dakar, le 3 novembre 2006 

Dernandeur TECSULT INTERNATIONAL LIMITEE 
Adresse 85, rue St. Catherine Ouest Montreal (Quebec) CANADA 

Echantillon Eau de forage F7 - Heure 11H 30 

Nornbre d'Cchantillons 01 
Analyses Chimie et microbiologie 

Date de reception 0311 012006 
Votre rCfCrence Sans ref. 

I Eau de forage F6 - Heure 1 2 ~  00 
I I 

1 

I Ni I 0 I mdl  11 

Coliformes fecaux I 6600 

mgil 
mgll 
m d l  I Hydrocarbures totaux I 0 

Nitrate 2,75 

NH4 
Cyanures lotaux 

Phenol 

Page I sur 1 

/I00 ml 

Nitrite 

La directrice-2si:L" , , oratoire 
.:-, . , ,* 

- ,Cod?":..,: .. ;.* ;,; ,I.($? , . , . . - - ( . .  . .:.:.. ... i -. 
, , , ,  .. 

I ., . . . . ,a . ? .*. . . 
:' ,,:. , 

.,., x, .,. .?, ., .; '. 
.I . .  

, 
. . . ,  ,;, . ., , b  .~...L?:y, ; 7:;. '< 

. . . . . . .. 
. . .  .. .. . :. .,.!i' 

, . ' 2  : ~. $ .,.,.A !' 
', i 

. .. :, 

. . :;. , :.,: .,: .' . ,i ,.;.' $ 
., 

. , .. :..i:.. ,: . . , .., ,; ,. , ~ ,:: ,,: ,,.&%;. L: ;; $ 
. , .. . < :., '.: 

,, ,; v:.:: . .' 
. . ,. , .,. ," r.., ,;a 

. .  . 
?, . 1 , . . , .. . ,.>, . . i. .p 

' . , ', ,.. , :. .-: .. ',; ~:." :,.%.' ,+:.:. . . 
.\ . . . . , q;,. :,. ':,:.:..' 

.I.. ::; . - , .  
. .,. . , " I....I : .., . 

,.. .: 

n H  7.IR I 1 

3.97 
00 

< 0,Ol 
0.75 

mg/l 

msll 
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Ecoie Superieure Poiytechniqoe & Universite Cheikh Anta Diop a,= B.P. 5085 a,= DAKAR Fann SENEGAL, 

N. RPf. : CMDIABD11790I112112006 

No Client : < I3 3 

Dakar, le 3 novembre 2006 

Demandeur TECSULT INTERNATIONAL LIMXTEE 
Adresse 85, rue St. Catherine Ouest Montreal (Qukbcc) CANADA 

Echantillon Eau de forage F8 - Heure 13H 10 
Nombre d'Cchantillons 01 

Analyses Chimie et microbiologie 
Date de rkception 0211012006 
Votre rkfkrence Sans ref. 
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Ecole Suphrieure Polyfechnigue e- Universitk Cheikh Anta Dlop a- B.P. 5085 &= DAKAR Fann SENEGAL 

N. Ref. : CMDlABDll790/1121/2006 

No Client : C 13 > 
Dakar, le 3 novembre 2006 

Demandeur TECSULT INTERNATIONAL LIMITEE 
Adresse 85, rue St. Catherine Ouest Montreal (Quebec) CANADA 

Echantillon Eau de forage F8 - Heure 13H 10 
Nombre d'echantillons 01 

Analyses Chimie et microbioiogie 
Date de reception 02/10/2006 
Votre rbfkrence Sans ref. 

Eau de forage F8 - Heure 13H 10 I 

Cyanures totaux < 0,Ol mgll 
Phenol 0,55 mgfl 
Ni 0 mdl  

Page 1 sur 1 



* ( 2 2 1 )  8 2 5 .  0 8 .  94  ( 2 2 1 )  8 2 4 .  3 7 .  11  

N. Ref. : CMD/ABD/l808/1 L2112006 Dakar, le 3 novembre 2006 

No Client : < 13 > 

Demandeur TECSULT INTERNATIONAL LIMITEE 
Adresse 85, rue St. Catherine Ouest Montreal (Qdbec) CANADA 

Echantillon Eau de forage F10 - Heure 12H 30 
Nombre d'kchantillons 01 

Analyses Chimie et microbiologie 
Date de rhception 03/1012006 
Votre rkference Sans ref. 

Page 1 sur 1 



Ecole Superieure Polytechnlque a~ Universitb Cheikh Anta Diop a- B.P. 5085 &- DAKAR Fann SENEGAL 

( 2 2 1 )  8 2 5 .  0 8 .  9 4  ( 2 2 1 )  8 2 4 .  3 7 .  1 1  

N. Ref. : CMD1ABD118081112112006 

No Client : i 13 > 
Dakar, le 3 novembre 2006 

Demandeur TECSULT INTERNATIONAL LIMITEE 
Adresse 85, rue St. Catherlne Ouest MontriSal (Quebec) CANADA 

Echan tillon Eau de forage F10 - Heure 12H 30 

Nombre d7Cchantillons 01 
Analyses Chimie et microbiologIe 

Date de reception 031 1012006 
Votre rCf6rence Sans d f .  

Page 1 sur 1 
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Ecole Superieure Polytechnique & Universitd Cheikh Anta Dlop e~ B.P. 5085 e~ DAKAR Fann SENEGAL 

12211 8 2 5 .  0 8 .  9 4  12211 8 2 4 .  3 7 .  11  

N. Ref. : CMDIABD11809I112112006 

No Client : < 13 > 
Dakar, Le 3 novembre 2006 

Demandeur TECSULT INTERNATIONAL LIMITEE 
Adresse 85, rue St. Catherine Ouest MontrCal (Quebec) CANADA 

Echantillon Eau de surface Localisation Lac CBte Est - Heure 9H 30 
Nombre d'kchantillons 01 

Analyses Chimie et microbioiogie 

Date de reception 0411012006 
Votre rkfkrence Sans rkf. 

Page 1 sur 1 
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Laboratoi re d'~naly8~es , - 41 d'~$hds.~' 

Ecole SupPrleure Polytechnique &= Universitb Cheikh Anta Diop & B.P. 5085 &= DAKAR Fann SENEGAL 
1 2 2 1 1  8 2 5 .  0 8 .  9 4  ( 2 2 1 1  8 2 4 .  3 7 .  1 1  

Dakar, le 3 novembre 2006 

Demandeur TECSULT INTERNATIONAL LIMITEE 
Adresse 85, rue St. Catherine Ouest Montreal (Quibec) CANADA 

Echantillon Eau de surface Localisation Lac CBte Est - Heure 9H 30 

Nombre d'6chantillons 01 

Analyses Chimie et microbiologie 

Date de rdception 04/10/2006 
Votre reference Sans ref. 

Page I sur 1 



ECSLCT INC. PAGE 01 

PCIGE: 1 

I)e~na~lderr r T E C l l  L'I' INTERNATIONAL LkMI'i'Y3E 
Arlrrsvr 8.5, rue St. Cnthcrlnc Ouest Montrhal (QaCbec) CANADA 

Etha~it i l lon Eau de turface Locrtisati~n I.WC C6tc Ouest - lieure 9H 45 
3ornb1.r d'irhantillans 01 

Analyscs Chimie et mierobiolagle 
1)ate de rkzrption 04/t0/2006 
V~ttrr r4f6rencc Sans rbf, 

I Tableau desrh~plf-ats 1 





, 
I 

Laboratoire d4Anallyrses e - et. d'E$&i@ , - 
I 

Ecole Superieure Polytechnique ~r UniversitC Cheikh Ante Diop & B.P. 5085 irr DAKAR Fann SENEGAL 

Dakar- le 3 novembre 2006 

I 1  ' .'.' ' . .',.., =y ' -  :.'.C.L;:.:'+i. I..' b:,,.. ,".G-< ., . . . ~ E R ~ ~ : ~ ~ ~ _ P ~ & $ - ~ ! $ & & Q ~ ~ ; ~ ~ ~ :  pz .- -, ,:;:: 
. . . . ... .- .. .. . '..I"_ ... t-*_ ..... _.C- 7, ,, ., I,., 

Demandeur TECSULT INTERNATIONAL LIMITEE 
Adresse 85, rue S t  Catherine Ouest Montreal (Qudbec) CANADA 

Echantillon Eau de surface Localisation Lac C6te Est - Heure 9R 45 

Nombre d9CchantiIlons 01 
Analyses Chimie et microbiologie 
Date de rdception 04/10/2006 
Votre rbfbrence Sans ref. 

Page 1 sur I 



TECSULT 1%- 

A L'ATTEWION DE MARIE-CLAUDE WILSON 

ELEMENTS 

N H4 

NICKEL 

CHROME 

CUTVRE 

NTTRATES 

NITRITES 

PAGE 01 
PFK;E: 1 

SEUIL DE DETECTION 



11/18/2086 10:04 514-287-8643 
18-11-2006 15:20 LFIE 221 0243711 

TECSULT INC. PAGE 01 
PFIGE: 1 

A L'ATTENTION DE MARIE-CLAUDE WILSON 

ELEMENTS 

NH4 

NICKEL 

CHROME 

CADMIUM 

SEUIL DE DETECTION 

4 mg/l 

0,01 mg/l 



ANNEXE E 
Resultats des simulations du bilan hydrologique 











ANNEXE F 
Fichiers de sortie du modele LANDGEM 



Emissions (Mg) 



----------------------------------------------------------.---------------------- 
Model Parameters 

-------------------------------------------------------------------------------- 
Lo : 100.00 mn3 / Mg * * * * *  User Mode Selection * * * * *  
c : 0.0200 l/yr * * * * *  User Mode Selection * * * * *  
.JMOC : 4000.00 ppmv * * * * *  User Mode Selection * * * * *  
$ethane : 50.0000 % volume 
:arbon Dioxide : 50.0000 % volume 

................................................................................ ................................................................................ 
Landfill Parameters 

-----__-----------------------------------------------------------a------------- -------------------------------------------------------------------------------- 
Landfill type : No Co-Disposal 
fear Opened : 1970 Current Year : 1981 Closure Year: 1981 
lapacity : 857968 Mg 
2verage Acceptance Rate Required from 

Current Year to Closure Year : 0.00 Mg/year 

. . . ................................................................................ 
.., . . .. Model Results ................................................................................ ................................................................................ 

Methane Emission Rate 
fear Refuse In Place (Mg) (Mg/yr) (Cubic m/yr) ................................................................................ ................................................................................ 
1971 6.8013+04 9.0753+01 1.3603+05 
1972 1.3783+05 1.8213+02 2.7293+05 
1973 2.0943+05 2.7403+02 4.1073+05 
1974 2.828E+05 3.6663+02 5.4943+05 
1975 3.5823+05 4.5993+02 6.8933+05 
1976 4.355E+05 5.5393+02 8.3033+05 
1977 5.1493+05 6.4883+02 9.7253+05 
1978 5.9633+05 7.4463+02 1.1163+06 
1979 6.7983+05 8.4133+02 1.2613+06 
1980 7.654E+05 9.3893+02 1.4073+06 
19 8 1 8.5803+05 1.0443+03 1.5653+06 
19 82 8.5803+05 1.0233+03 1.5343+06 
1983 8.5803+05 1.0033+03 1.5033+06 
1984 8.580E+05 9.830E+02 1.4733+0'6 
1985 8.5803+05 9.6353+02 1.444E+06 
1986 8.580E+05 9.4453+02 1.4163+06 

. 1987 8.580E+05 9.2583+02 1.3883+06 
1988 8 :5803+05 9.074E+02 1.3603+06 
1989 8.5803+05 8.8953+02 1.3333+06 

i 1990 8.580E+05 8.7183+02 1.3073+06 
1991 8.5803+05 8.546E+02 1.2813+06 
1992 8.5803+05 8.3773+02 1.2563+06 
1993 8.5803+05 8.2113+02 1.2313+06 
1994 8.5803+05 8.0483+02 1.2063+06 
1995 8.5803+05 7.8893+02 1.1823+06 
1996 8.580E+05 7.7333+02 1.1593+06 
1997 8.5803+05 7.5793+02 1.1363+06 
1998 8.5803+05 7.4293+02 1.1143+06 
1999 8.580E+05 7.2823+02 1.0923+06 
2000 8.5803+05 7.138E+02 1.070E+06 
2001 8.5803+05 6.9973+02 1.0493+06 
2002 8.580E+05 6.858E+02 1.0283+06 
2003 8.5803+05 6.7223+02 1.0083+06 
2004 8.5803+05 6.589E+02 9.8773+05 
2005 8.5803+05 6.4593+02 9.6813+05 
2006 8.5803+05 6.3313+02 9.4893+05 
2007 8.580E+05 6.2063+02 9.3023+05 
2008 8.580E+05 6.083E+02 9.1173+05 
2009 8.5803+05 5.9623+02 8.9373+05 
2010 8.5803+05 5.8443+02 8.760E+05 
2011 8.580E+05 5.7283+02 8.5863+05 
2012 8.5803+05 5.615E+02 8.4163+05 
2013 8.58'03+05 5.5043+02 8.2503+05 
2014 8.5803+05 5.3953+02 8.0863+05 
2015 8.5803+05 5.2883+02 7.926E+05 
2016 8.5803+05 5.1833+02 7.7693+05 



Y e a r  
---- ---- 

R e f u s e  In Place ..................... ..................... 
8.5803+05 
8.580~+05 
8.580E+05 
8.5803+05 
8.5803+05 
8.5803+05 
8.5803+05 
8.5803+05 
8.5803+05 
8.5803+05 
8.5803+05 
8.5803+05 
8.580E+05 
8.580E+05 
8.5803+05 
8.5803+05 
8.5803+05 
8.5803+05 
8.5803+05 
8.5803+05 
8.5803+05 
8.5803+05 
8.5803+05 
8.5803+05 
8.5803+05 
8.5803+05 
8.5803+05 
8.5803+05 
8.5803+05 
8.5803+05 
8.5803+05 
8.5803+05 
8.5803+05 
8.5803+05 
8.580&+05 
8.5803+05 
8.5803+05 
8.5803+05 
8.5803+05 
8.5803+05 
8.5803+05 
8.580E+05 
8.5803+05 
8.580E+05 
8.5803+05 
8.580E+05 
8.5803+05 
8.5803+05 
8.5803+05 
8.5803+05 
8.5803+05 
8.5803+05 
8.5803+05 
8.5803+05 
8.5803+05 
8.580E+05 
8.5803+05 
8.5803+05 
8.5803+05 
8.5803+05 
8.5803+05 
8.5803+05 
8.5803+05 
8.580E+05 
8.5803+05 
8.5803+05 
8.580~+05 
8.5803+05 
8.580E+05 
8.5803+05 

(Mg) (Mg/yr) (Cubic m / y r )  ....................................................... ....................................................... 
5.081E+02 7.6153+05 
4.9803+02 7.4653+05 
4.8813+02 7.3173+05 
4.785Etb2 7.172E+D5 
4.6903+02 7.0303+05 
4.5973+02 6.8913+05 
4.5063+02 6.7543+05 
4.4173+02 6.6213+05 
4.3293+02 6.4893+05 
4.2443+02 6.3613+05 
4.1603+02 6.2353+05 
4.0773+02 6.112E+D5 
3.9973+02 5.9913+05 
3.9173+02 5.8723+05 
3.8403+02 5.7563+05 
3.7643+02 5.642E+05 
3.6893+02 5.5303+05 
3.6163+02 5.4203+05 
3.5453+02 5.313B+05 
3.4743+02 5.2083+05 
3.4063+02 5.1053+05 
3.3383+02 5.0043+05 
3.2723+02 4.9053+05 
3.2073+02 4.8083+05 
3.1443+02 4.7123+05 
3.0823+02 4.6193+05 
3.021Et02 4.5283+05 
2.9613+02 4.4383+05 
2.9023+02 4.3503+05 
2.8453+02 4.2643+05 
2.7883+02 4.1793+05 

I 2.7333+02 4.0973+05 
2.6793+02 4.0163+05 
2.626E+02 3.936&+05 
2.574E+02 3.8583+05 
2.5233+02 3.7823+05 
2.4733+02 3.707E+05 
2.4243+02 3.6333+05 
2.3763+02 3.5613+05 
2.3293+02 3.491E+05 
2.2833+02 3.4223+05 
2.2383+02 3.3543+05 
2.1933+02 3.2883+05 
2.1503+02 3.2233+05 
2.1073+02 3.1593+05 
2.0663+02 3.0963+05 
2.0253+02 3.0353+05 
1.9853+02 2.9753+05 
1.9453+02 2.9163+05 
1.9073+02 2.8583+05 
1.8693+02 2.8023+05 
1.8323+02 2.7463+05 
1.7963+02 2.6923+05 
1.7603+02 2 .6383+05 
1.7253+02 2.5863+05 
1.6913+02 2.535E+05 
1.6583+02 2.485E+05 
1.6253+02 2.4363+05 
1.593Et02 2.387E+05 
1.5613+02 2.3403+05 
1.530E+02 2.2943+05 

> 1.5003+02 2.2483+05 
1.470E+02 2.2043+05 
1.4413+02 2.1603+05 
1.4133+02 2.117E+05 
1.3853+02 2.0753+05 
1.3573+02 2.0343+05 
1.330E+02 1.9943+05 
1.3043+02 1.955E+05 
1.2783+02 1.9163+05 





fear Refuse In Place (Mg) (Mg/yr) (Cubic m/yr) ................................................................................ ................................................................................ 
2157 8.5803+05 3.0903+01 4.6313+04 
1158 8.5803+05 3.0283+01 4.5393+04 
2159 8.5803+05 2.9683+01 4.4493+04 
2160 8.5803+05 2.9103+01 4,3613+04 
2161 8.580E+05 2.8523+01 4.2753+04 
2162 8.5803+05 2.7963+01 4.1903+04 
1163 8.5803+05 2.7403+01 4.1073+04 
2164 8.5803+05 2.6863+01 4.0263+04 
2165 8.5803+05 2.6333+01 3.9463+04 
6166 8.5803+05 2.5813+01 3.868E+04 
2 167 8.580E+05 2.5303+01 3.7923+04 
2168 8.5803+05 2.4793+01 3.7163+04 
1169 8.5803+05 2.430E+01 3.6433+04 
2170 8.5803+05 2.382E+01 3.5713+04 
2171 8.5803+05 2.3353+01 3.5003+04 
2172 8.5803+05 2.2893+01 3.4313+04 
2173 8.5803+05 2.2433+01 3.3633+04 
2174 8.5803+05 2.1993+01 3.2963+04 
2175 8.5803+05 2.155~+01 3.2313+04 
2176 8.5803+05 2.1133+01 3.1673+04 
2177 8.5803+05 2.071E+01 3.1043+04 
2178 8.5803+05 2.0303+01 3.043E+04 
2179 8.5803+05 1.9903+01 2.9833+04 
2180 8.5803+05 1.9503+01 2.9233+04 



Emissions (Mg) 



Source: D:\EMILIE\SENEGAL\ZONEB.PRM 

................................................................................ ................................................................................ 
Model Parameters ................................................................................ -------------------------------------------------------------------------------- 

lo : 100.00 mA3 / Mg * * * *  User Mode Selection * * * * *  
< : 0.0200 l/yr * * * * *  User Mode Selection '**** 
W O C  : 4000.00 ppmv * * * * *  User Mode Selection * * * * *  
qethane : 50.0000 % volume 
'arbon Dioxide : 50.0000 % volume 

Landfill Parameters ................................................................................ ................................................................................ 
Landfill type : No Co-Disposal 
fear Opened : 1970 Current Year : 2000 Closure Year: 2000 
'apacity : 5860332 Mg 
4verage Acceptance Rate Required from 

Current Year to Closure Year : 0.00 Mg/year 

................................................................................ ................................................................................ 
Model Results ................................................................................ ................................................................................ 

Methane Emission Rate 
fear Refuse In Place (Mg) (Mg/yr) (Cubic m/yr) 
................................................................................ ................................................................................ 
197 1 6.8013+04 9.0753+01 1.360Et05 
1972 1.378E+05 1.821Et02 2.729Et05 
1973 2.0943+05 2.7403+02 4.1073+05 
1974 2.8283+05 3.6663+02 5.4943+05 
1975 3.5823+05 4.5993+02 6.8933+05 
L976 4.3553+05 5.5393+02 8.303Et05 
1977 5.1493+05 6.4883+02 9.7253+05 
1978 5.963~+05 7.4463+02 1.1163+06 
1979 6.7983+05 8.4133+02 1.2613+06 
1980 7.6543+05 9.3893+02 1.4073+06 
1981 8.5803+05 1.044Et03 1.5653+06 
1982 1.0483+06 1.2763+03 1.9133+06 
1983 1.243E+06 1.511E+03 2.2653+06 
1984 1.4423+06 1.7483+03 2.6203+06 
1985 1.6473+06 1.987Et03 2.9783+06 
1986 1.858E+06 2.22BEt03 3.3403+06 
1987 2.0743+06 2.4723+03 3.7053+06 
1988 2.2953+06 2.7193+03 4.0753+06 
1989 2.5473+06 3.0013+03 4.4983+06 
1990 2.8053+06 3.2863+03 4.9253+06 
1991 3.076E+06 3.5833+03 5.3703+06 
1992 3.3553+06 3.8833+03 5.8213+06 
1993 3.6413+06 4.188Et03 6.2773+06 
1994 3.934E+06 4.496Et03 6.7393+06 
1995 4.2353+06 4.8083+03 7.208Et06 
1996 4.5433+06 5.1253+03 7.6823+06 
1997 4.8603+06 5.4463+03 8.1633+06 
1998 5.1853+06 5.772E+03 8.6513+06 
19 9 9 5.518Et06 6.102E+03 9.1473+06 
2000 5.8603+06 6.438E+03 9.6503+06 
2001 5.8603+06 6.3103+03 9.4593+06 
2 002 5.8603+06 6.185E+03 9.2713+06 
2003 5.860E+06 6.063~+03 9.0883+06 
2004 5.8603+06 5.943E+03 8.9083+06 
2005 5.8603+06 5.8253+03 8.7313+06 
2006 5.8603+06 5.710E+03 8.5593+06 
2007 5.8603+06 5.5973+03 8.3893+06 
2 008 5.8603+06 5.4863+03 8.223Et06 
2009 5.8603+06 5.3773+03 8.0603+06 
2010 5.8603+06 5.2713+03 7.9013+06 
2011 5.8603+06 5.1663+03 7.7443+06 
2012 5.8603+06 5.0643+03 7.5913+06 
2013 5.8603+06 4.964Et03 7.4403+06 
2014 5.860E+06 4.8668+03 7.2933+06 
2015 5.8603+06 4.7693+03 7.1493+06 
2016 5.8603+06 4.6753+03 7.0073+06 



f e a r  R e f u s e  In P l a c e  (Mg) ....................................... ....................................... 
2017 5.860E+06 
2018 5.8603+06 
2019 5.8603+06 
2020 5.8603+06 
2021 5.8603+06 
2022 5.8603+06 
2023 5 .860~+06 
2024 5.8603+06 
2025 5.8603+06 
2026 5.860E+06 
2027 5.8603+06 
2028 5.8601+06 
2029 5.8603+06 
2030 5.8603+06 
2031 5.860E+06 
2032 5.8603+06 
2033 5.8603+06 
2034 5.8603+06 
2035 5.8603+06 
2036 5.8603+06 
2037 5.8603+06 
2038 5.860E+06 
2039 5.8603+06 
2040 5.8603+06 
2041 5.8603+06 
2042 5.8603+06 
2043 5.8603+06 
2044 5.8603+06 
2045 5.8603+06 
2046 5.8603+06 
2047 5.8603+06 
2048 5.8603+06 
2049 5.8603+06 
2 0 50 5.8603+06 
2051 5.8603+06 
2052 5.8603+06 
2053 5.8603+06 
2054 5.8603+06 
2055 5.8603+06 
2056 5.8603+06 
2057 5.8603+06 
2058 5.8603+06 
2059 5.8603+06 
2060 5.860E+06 
2061 5.8603+06 
2062 5.8603+06 
2063 5.8603+06 
2064 5.8603+06 
2065 5.860E+06 
2066 5.8603+06 
2067 5.8603+06 
2068 5.8603+06 
2069 5.8603+06 
2070 5.860E+06 
2071 5.8603+06 
2072 5.860E+06 
2073 5.860E+06 
2074 5.8603+06 
2075 5.8603+06 
2076 5.8603+06 
2077 5.8603+06 
2078 5.8603+06 
2079 5.860E+06 
2080 5.8603+06 
2081 5.860E+06 
2082 5.8603+06 
2083 5.860E+06 
2084 5.8603+06 
2085 5.8603+06 
2086 5.860E+06 

(Cubic m/yr) ------------------------------ ------------------------------ 
6.8683+06 
6.7323+06 
6.599E+06 
6.4683+06 
6.3403+06 
6.2153+06 
6.0923+06 
5.9713+06 
5.8533+06 
5.737E+06 
5.6233+06 
5.5123+06 
5.403E+06 
5.2963+06 
5.1913+06 
5.0883+06 
4.9873+06 
4.8893+06 
4.7923+06 
4.6973+06 
4.6043+06 
4.5133+06 
4.4231+06 
4.3363+06 
4.2503+06 
4.1666+06 
4.0833+06 
4.0033+06 
3.9233+06 
3.8463+06 
3.7693+06 
3.6953+06 
3.6223+06 
3.5503+06 
3.4803+06 
3.4113+06 
3.3433+06 
3.277E+06 
3.2123+06 
3.1493+06 
3.0863+06 
3.025E+06 
2.9653+06 
2.9063+06 
2.849E+06 
2.7923+06 
2.7373+06 
2.6833+06 
2.6303+06 
2.5783+06 
2.5273+06 
2.4773+06 
2.428E+06 
2.3803+06 
2.3323+06 
2.2863+06 
2.2413+06 
2.1973+06 
2.1533+06 
2.111E+06 
2.0693+06 
2.028E+06 
1.9883+06 
1.9483+06 
1.9103+06 
1.8723+06 
1.835E+06 
1.7983+06 
1.7633+06 
1.7283+06 



Year ----- ----- 
2087 
2088 
2089 
2090 
2091 
2 0 92 
2093 
2 0 94 
2095 
2096 
2097 
2098 
2099 
2100 
2101 
2102 
2103 
2 104 
2105 
2106 
2107 
2108 
2109 
2110 
2111 
2112 
2113 
2114 
2115 
2116 
2117 
2118 
2119 
2120 
2121 
2122 
2123 
2124 
2125 
2126 
2127 
2128 
2129 
2130 
2131 
2132 
2133 
2134 
2135 
2136 
2137 
2138 
2139 
2140 
2141 
2 142 
2143 
2144 
2145 
2146 
2 147 
2148 
2149 
2150 
2151 
2152 
2153 
2154 
2155 
2156 

R e f u s e  In P l a c e  (Mg) ---------------------------------- .................................. 
5.8603+06 
5.8603+06 
5.8603+06 
5.8603+06 
5.8603+06 
5.8603+06 
5.8603+06 
5.8603+06 
5.8603+06 
5.8603+06 
5.8603+06 
5.860E+06 
5.8603+06 
5.8603+06 
5.8603+06 
5.8603+06 
5.8603+06 
5.8603+06 
5.8603+06 
5.8603+06 
5.8603+06 
5.8603+06 
5.8603+06 
5.8603+06 
5.8603+06 
5.8603+06 
5.8603+06 
5.8603+06 
5.8603+06 
5.860E+06 
5.8603+06 
5.8603+06 
5.8603+06 
5.8603+06 
5.8603+06 
5.8603+06 
5.8603+06 
5.8603+06 
5.8603+06 
5.8603+06 
5.8603+06 
5.8603+06 
5.860E+06 
5.8603+06 
5.8603+06 
5.8603+06 
5.8603+06 
5.8603+06 
5.8603+06 
5.860E+06 
5.8603+06 
5.860E+06 
5.8603+06 
5.8603+06 
5.860E+06 
5.8603+06 
5.860E+06 
5.8603+06 
5.860E+06 
5.8603+06 
5.8603+06 
5.8603+06 
5.8603+06 
5.8603+06 
5.8603+06 
5.8603+06 
5.8603+06 
5.8603+06 
5.8603+06 
5.8603+06 

( C u b i c  m/yr) ............................. ............................. 
1.6943+06 
1.6603+06 
1.6273+06 
1.5953+06 
1.5633+06 
1.533E+06 
1.5023+06 
1.4723+06 
1.4433+06 
1.4153+06 
1.3873+06 
1.359B+06 
1.3323+06 
1.3063+06 
1.2803+06 
1.2553+06 
1.2303+06 
1.206E+06 
1,1823+06 
1.1583+06 
1.1353+06 
1.113E+06 
1.0913+06 
1.0693+06 
1.0483+06 
1.0273+06 
1.007E+06 
9.8703+05 
9.6753+05 
9.4833+05 
9.2953+05 
9.111E+05 
8.9313+05 
8.7543+05 
8.5813+05 
8.4113+05 
8.2443+05 
8.0813+05 
7.9213+05 
7.7643+05 
7.6103+05 
7.4603+05 
7.3123+05 
7.1673+05 
7.0253+05 
6.8863+05 
6.7503+05 
6.6163+05 
6.4853+05 
6.3573+05 
6.2313+05 
6.1073+05 
5.987E+05 
5.8683+05 
5.7523+05 
5.6383+05 
5.5263+05 
5.4173+05 
5.3103+05 
5.2043+05 
5.1013+05 
5.0003+05 
4.9013+05 
4.8043+05 
4.7093+05 
4.6163+05 
4.525E+05 
4.4353+05 
4.3473+05 
4.261E+05 



fear Refuse In Place (Mg) (Mg/yr) (Cubic m / y r )  ................................................................................ ................................................................................ 
2157 5.8603+06 2.7863+02 4.1773+05 

1 2158 5.8603+06 2.7313+02 4.0943+05 
2159 5.8603+06 2.6773+02 4.0133+05 
2160 5.8603+06 2.6241+02 3.9333+05 
2161 5.8603+06 2.5723+02 3.8563+05 
2162 5.8603+06 2.5213+02 3.7793+05 
1163 5.8603+06 2.4713+02 3.7043+05 
2164 5.8603+06 2.4223+02 3.6313+05 
2165 5.8603+06 2.374E+02 3.5593+05 
2166 5.8603+06 2.3273+02 3.4893+05 
1167 5.8603+06 2.2813+02 3.4203+05 
2168 5.8603+06 2.2363+02 3.3523+05 
2169 5.8603+06 2.192E+02 3.2853+05 

I 2170 5.8603+06 2.148E+02 3.2203+05 
2171 5.8603+06 2.1063+02 3.1573+05 
2172 5.8603+06 2.0643+02 3.0943+05 
2173 5.8603+06 2.0233+02 3.033E+05 
1174 5.8603+06 1.9833+02 2.973E+05 
2175 5.8603+06 1.9443+02 2.9143+05 
2176 5.8603+06 1.9063+02 2.8563+05 
2177 5.8603+06 1.8683+02 2.8003+05 
2178 5.8603+06 1.8313+02 2.7443+05 
2179 5.8603+06 1.7953+02 2.6903+05 
2180 5.8603+06 1.7593+02 2.6373+05 
2181 5.8603+06 1.7243+02 2.5843+05 
2182 5.8603+06 1.690E+02 2.5333+05 
2183 5.8603+06 1.657E+02 2.4833+05 
2184 5.8603+06 1.624E+02 2.4343+05 
2185 5.860E+06 1.592E+02 2.3863+05 
2186 5.8603+06 1.5603+02 2.3393+05 
2187 5.8603+06 1.5293+02 2.2923+05 
2188 5.8603+06 1.4993+02 2.2473+05 
2189 5.8603+06 1.4693+02 2.2023+05 
2190 5.8603+06 1.4403+02 2.1593+05 
2191 5.8603+06 1.412E+02 2.1163+05 
2192 5.8603+06 1.3843+02 2.0743+05 
2193 5.8603+06 1.3563+02 2.0333+05 
2194 5.860E+06 1.3293+02 1.9933+05 
2195 5.8603+06 1.3033+02 1.9533+05 
2196 5.860E+06 1.2773+02 1.9153+05 
2197 5.860E+06 1.2523+02 1.8773+05 
2198 5.860E+06 1.2273+02 1.8403+05 
2199 5.8603+06 1.203E+02 1.8033+05 



Emissions (Mg) 



--------------------------------------------------------..----------------------- 
Model Parameters ................................................................................ -------------------------------------------------------------------------------- 

,o : 100.00 mn3 / Mg * * * * *  User Mode Selection * * * * *  
c : 0.0200 l/yr *****  User Mode Selection * * * * *  
TMOC : 4000.00 ppmv * * * * *  User Mode Selection * * * * *  
$ethane : 50.0000 % volume 
Jarbon Dioxide : 50.0000 % volume 

................................................................................ ................................................................................ 
Landfill Parameters ................................................................................ ................................................................................ 

Landfill type : No Co-Disposal 
fear Opened : 2000 Current Year : 2007 Closure Year: 2007 
Japacity : 3049785 Mg 
Xverage Acceptance Rate Required from 

Current Year to Closure Year : 0.00 Mg/year 

................................................................................ ................................................................................ 
Model Results ................................................................................ ................................................................................ 

Methane Emission Rate 
fear Refuse In Place (Mg) (Mg/yr (Cubic m/yr) ................................................................................ ................................................................................ 
2001 3.9243+05 5.2363+02 7.8483+05 
LOO2 8.4943+05 1.1233+03 1.6833+06 
2003 1.2393+06 1.6213+03 2.4293+06 
2004 1.7063+06 2.2123+03 3.315E+06 
2005 2.1463+06 2.7553+03 4.1293+06 
2006 2.5923+06 3.2963+03 4 .940E+06 
2007 3.0503+06 3.8413+03 5.7573+06 
2008 3.0503+06 3.7653+03 5.643&+06 
2009 3.0503+06 3.6903+03 5.5323+06 
2010 3.0503+06 3.6173+03 5.4223+06 
2011 3.0503+06 3.5463+03 5.3153+06 
2012 3.0503+06 3.4753+03 5.209&+06 
2013 3.050~+06 3.4073+03 5.1063+06 
2014 3.0503+06 3.3393+03 5.0053+06 
2015 3.0503+06 3.2733+03 4.9063+06 
2016 3.0503+06 3.208Et03 4.8093+06 
2 0 17 3.0503+06 3.145E+03 4.7143+06 
2018 3.0503+06 3.082Et03 4.6203+06 
2019 3.0503+06 3.0213+03 4.5293+06 
2020 3.0503+06 2.9623+03 4.439E+06 
2021 3.0503+06 2.9033+03 4.351E+06 
2 022 3.0503+06 2.8453+03 4.265&+06 
2023 3.0503+06 2.7893+03 4.1813+06 
2024 3.0503+06 2.7343+03 4.098E+06 
2025 3.0503+06 2.6803+03 ' 4.0173+06 
2026 3.0503+06 2.6273+03 3.9373+06 
2027 3.0503+06 2.5753+03 3.859E+06 
2028 3.0503+06 2.5243+03 3.7833+06 
2029 3.0503+06 2.4743+03 3.7083+06 
2030 3.0503+06 2.4253+03 3.6353+06 
2031 3.0503+06 2.3773+03 3.5633+06 
2032 3.0503+06 2.3303+03 3.4923+06 
2033 3.0503+06 2.284E+03 3.4233+06 
2034 3.050E+06 2.238E+03 3.3553+06 
2035 3.0503+06 2.1943+03 3.2893+06 
2036 3.0503+06 2.1513+03 3.224E+06 
2037 3.050~+06 2.1083+03 3.160~+06 
2038 3.0503+06 2.066E+03 3.097E+06 
2039 3.0503+06 2.0253+03 3.036E+06 
2040 3.050E+06 1.9853+03 2.9768+06 
2041 3.050E+06 1.9463+03 2.9173+06 
2042 3.0503+06 1.9073+03 2.8593+06 
2043 3.0503+06 1.8703+03 2 .8023+0 6 
2044 3.0503+06 1.8333+03 2.747E+06 
2045 3.050E+06 1.796~+03 2.6933+06 
2046 3.050E+06 1.7613+03 2.6393+06 



Mark Walker a 0612612008 12:18 PM 
35609 LEGAF 

Subject Re: Urgent - -- Please expedite requests for extensions of 
project closing dates andlor reallocation of project funds [Ij 

Colleagues, 

In addition to Hart's timely message, I would also like to remind everyone of the requirements of OPlBP 
13.30 (Closing Dates) for the extension of a closing date. 

The task team must prepare an extension package, consisting of: (i) a memorandum addressed to the 
relevant CD and cleared by the respective Sector Manager and country lawyer. As a minimum, this 
memorandum should address the following points: 

a the justification(s) for the extension and the additional time required to complete the project; 
a the project objectives continue to be achievable; 
a the performance of the borrowerlrecipient and other project implementing entities is satisfactory; 
a the borrowerlrecipient has agreed the listed activities that will be implemented during the proposed 

extension period (written action plan); and 
a there are no outstanding audit reports, or audit reports that are not satisfactory to the Bank. 

In addition, (ii) the task team must prepare a draft notice to the borrowerlrecipient of the closing date 
extension, which draft must be cleared by the respective country lawyer, finance officer, and trust fund 
coordinator ( the Regional IDF coordinator, the Regional GEF coordinator, or TFO and ACTTF for 
consultant TFs and other stand-alone and programmatic trust funds), if applicable. 

Extensions are normally granted for a maximum of one year and can be provided for a cumulative period 
of up to two years. The RVP must approve cumulative extensions of two years or more. 

For grants, the approval of the relevant donor may need to be obtained if the proposed extended closing 
date (together with the four month period for submission of withdrawal applications) were to go beyond the 
end-disbursement date under the respective Administration Agreement. 

Mark 

Mark Walker 
Chief Counsel 
Africa Practice Group, Legal Vice Presidency 
The World Bank 
1818 H St., N. W. Washington, D.C. 20433 USA 

??? + 1-202-473-5609 8 + 1-202-522-1593 CX(3 rnwalker3@worldbank.orq 

Hartwig Schafer 

Hartwig Schafer 
To AFRRMT 

cc Hschafer@worldbank.org, Shantayanan Devarajan, Michel 
Wormser, Colin Bruce, lkechi B. Okorie, Emmabel 
Hammond, Marie Jeanne Uwanyarwaya, Obiageli Katryn 
Ezekwesili, Gibwa A. Kajubi 

Subject Urgent - -- Please expedite requests for extensions of 
project closing dates andlor reallocation of project funds 

bcc to all Africa Staff 



Colleagues, 

We need your help to expedite the completion of business for this FY. 
One of the areas where we need to get a better handle on is the requests for 
extensions effective June 30 - we are getting these at an increasing rate over the past 
few days and time is tight. There are only 2 working days left to close the fiscal year 
and the FO is concerned about the many last minute requests coming in for extension 
of project dates 1-2 days before project closings. According to BP 13.30 - Closing dates 
-- the l T L  should initiate discussions with borrowers "not later than six months before 
the closing date" regarding the actions required to meet it. 

Ideally, we should have had a heads-up on what's coming down the pike. Too 
late now - therefore, please submit the names of projects which are planned to close 
for June 30,2008 for which your unit intends to submit a request for approval for 
extension of the closing date beyond June 30, 2008 and/or request for reallocation of 
funds beyond June 30,2008. This helps us plan ahead and manage the workl'low and 
helps us avoid last minute surprises. 

Please pass this on to all concerned for urgent attention. Submit this 
information to Gibwa Kajubi ASAP and no later than COB today. Moving forward in 
the next fiscal year we will be looking closer into how to better monitor closing dates to 
avoid so many last minute requests. 

Hart 

To: Afrrrnt 
cc: Obiageli Katryn Ezekwesili 

Hartwig Schafer 
Michel Worrnser 
Colin Bruce 
Ernrnabel Harnrnond 
Gibwa A. Kajubi 
lkechi B. Okorie 
Marie Jeanne Uwanyarwaya 
Shantayanan Devarajan 
Legaf 





Year ----- ----- 
2117 
2118 
2119 
2120 
2121 
2122 
2123 
2124 
2125 
2126 
2127 
2128 
2129 
2130 
2131 
2 132 
2133 
2134 
2135 
2136 
2137 
2138 
2139 
2140 
2141 
2142 
2143 
2144 
2145 
2146 
2147 
2148 
2149 
2150 
2151 
21.52 
2153 
2154 
2155 
2156 
2157 
2158 
2159 

: 2160 
2161 
2162 
2163 
2164 
2165 
2166 
2167 
2168 
2169 
2 17 0 
2171 
2172 
2173 
2174 
2175 
2176 

Refuse In Place (Mg) .................................. .................................. 
3.0503+06 
3.050E+06 
3.0503+06 
3.0503+06 
3.0503+06 
3.0503+06 
3.0503+06 
3.0503+06 
3.050E+06 
3.050E+06 
3.0503+06 
3.OSOE+06 
3.0503+06 
3.0503+06 
3.0503+06 
3.0503+06 
3.0503+06 
3.0503+06 
3.0503+06 
3.0503+06 
3.0503+06 
3.0503+06 
3.0503+06 
3.0503+06 
3.0503+06 
3.0503+06 
3.0503+06 
3.0503+06 
3.0503+06 
3.0508+06 
3.0503+06 
3.050E+06 
3.0503+06 
3.0503+06 
3.050E+06 
3.0503+06 
3.0503+06 
3.0503+06 
3.0503+06 
3.050E+06 
3.0503+06 
3.0503+06 
3.0503+06 
3.050E+06 
3.0503+06 
3.0503+06 
3.0503+06 
3.050E+06 
3.050E+06 
3.0503+06 
3.0503+06 
3.0503+06 
3 .050Et06 
3.0503+06 
3.0503+06 
3.0503+06 
3.0503+06 
3.0503+06 
3.0503+06 
3.0503+06 
3.0503+06 
3.0503+06 
3.0503+06 
3.0503+06 
3.0503+06 
3.0503+06 
3.0503+06 
3.0503+06 
3.0503+06 
3.0503+06 

(Mg/yr) (Cubic m/yr) ----------------------------------------- ----------------------------------------- 
4.2563+02 6.3793+05 
4.1723+02 6.2533+05 
4.0893+02 6.1293+05 
4.0083+02 6.0083+05 
3.9293+02 5.8893+05 
3.8513+02 5.7723+05 
3.7753+02 5.6583+05 
3.7003+02 5.5463+05 
3.6273+02 5.436E+05 
3.5553+02 5.3283+05 
3.4843+02 5.223?3+05 
3.415E+02 5.1203+05 
3.3483+02 5.0183+05 
3.2823+02 4.9193+05 
3.2173+02 4.8213+05 
3.153E+02 4.7263+05 
3.090E+02 4.6323+05 
3.0293+02 4.5413+05 
2.969E+02 4.451E+05 
2.9103+02 4.363E+05 
2.8533+02 4.2763+05 
2.7963+02 4.1923+05 
2.7413+02 4.1093+05 
2.6873+02 4.0273+05 
2.6343+02 3.9473+05 
2.5813+02 3.8693+05 
2.5303+02 3.7933+05 
2.4803+02 3.7183+05 
2.4313+02 3.644E+05 
2.3833+02 3.5723+05 
2.3363+02 3.5013+05 
2.289E+02 3.4323+05 
2.2443+02 3.3643+05 
2.2003+02 3.2973+05 
2.156E+02 3.2323+05 
2.1133+02 3.1683+05 
2.0723+02 3.1053+05 
2.03 13+02 3.0443+05 
1.9903+02 2.9833+05 
1.9513+02 2.9243+05 
1.9123+02 2.8663+05 
1.8743+02 2.8103+05 
1.8373+02 2.7543+05 
1.8013+02 2.699E+05 
1.7653+02 2.6463+05 
1.7303+02 2.5943+05 
1.6963+02 2.5423+05 
1.663E+02 2.4923+05 
1.6303+02 2.4433+05 
1.5973+02 2.3943+05 
1.5663+02 2.347E-t.05 
1.5353+02 2.3003+05 
1.5043+02 2.255E+05 
1 :4753+02 2.2103+05 
1.445E+02 2.1663+05 
1.4173+02 2.1243+05 
1.3893+02 2.0813+05 
1.3613+02 2.0403+05 
1.3343+02 2.0003+05 
1.308E+02 1.9603+05 
1.2823+02 1.9213+05 
1.2563+02 1.883E+05 
1.2323+02 1.8463+05 
1.2073+02 1.810E+05 
1.1833+02 1.7743-t.05 
1.160E+02 1.7393+05 
1.1373+02 1.7043+05 
1.1143+02 1.670E+05 
1.0923+02 1.6373+05 
1.071E+02 1.6053+05 



rear Refuse In Place ( ~ g )  (Mg/yr) (Cubic m/yr) 
................................................................................ 
2187 3.050E+06 1.0503+02 1.5733+05 
?I88 3.050E+06 1.0293+02 1.5423+05 
!I89 3.050E+06 1.0083+02 1.5113+05 
'.I90 3.0503+06 9.8843+01 1.4823+05 
!I91 3.0503+06 9.6883+01 1.4523+05 
!I92 3.050E+06 9.4963+01 1.4233+05 
!I93 3.0503+06 9.3083+01 1.395E+05 
!I94 3.0503+06 9.1243+01 1.3683+05 
!I95 3.0503+06 8.9433+01 1.3413+05 
2196 3.0503+06 8.766E+01 1.314E+05 
?I97 3.0503+06 8.5933+01 1.2883+05 
2198 3.0503+06 8.4233+01 1.2623+05 
2199 3.0503+06 8.256E+01 1.237Et05 
!200 3.0503+06 8.0923+01 1.2133+05 
2201 3.050E+06 7.9323+01 1.1893+05 
2202 3.050E+06 7.775E+01 1.165E+05 
2203 3.0503+06 7.6213+01 1.1423+05 
3204 3.050E+06 7.470E+01 1.120Et05 
2205 3.0503+06 7.3223+01 1.0983+05 
!206 3.0503+06 7.177E+01 1.076E+05 



ANNEXE G 
Calculs des facteurs d'emission 



Calcul des taux emissions la decharge Mbeubeuss 
Sc6narlo 1 
kmissions de biogaz 

annee 2007 
1970-1 980 1970-1 999 

Zone A Zone B 
Biogaz 1860400 16778000 
superficie site enfouissernent 140948 374097 

AP-42 (tableau 2.4-1 ) 

SRT - 
Concentration dans blogaz 
Taux d'drnission 

Hvdroaen sulfide 
Concentration dans biogaz 
Masse rnolaire 
Taux dUrnission 

Acetone 
Concentration dans biogaz 
Masse molaire 
Taux d'dmlssion 

Acrylonltrlle 
Concentration dans biogaz 
Masse rnolaire 
Taux d'Bmission 

Benzene 
Concentration dans biogaz 
Masse rnolaire 
Taux d'ernisslon 

Chlorobenz6ne 
Concentration dans biogaz 
Masse rnolaire 
Taux d'8rnission 

Chfordthane 
Concentration dans biogaz 
Masse molaire 
Taux d18mission 

Chloroforme 
Concentration dans biogaz 
Masse molaire 
Taux d'drnission 

Chloromethane 
Concentration dans biogaz 1.21 
Masse molaire 50.49 

1999-2006 
Zone C 

1 151 4000 m31ann8e 
21 6 650 rn2 

rng/m3 
0.027 gls 

1.25E-07 gls x rn2 

0.018 gls 
8.33E-08 gls x rnZ 

0.006 gls 
2.80E-08 g/s x rnz 

0.005 gls 
2.31E-08 gls x rnz 

0.0022 g/s 
1.03E-08 gls x rnZ 

0.0004 gls 
1.94E-09 gls x rnZ 

0.0012 gls 
5.55E-09 gls x mZ 

0.0001 gls 
2.47E-10 gls x rnZ 



Taux d'dmission 0.0009 gls 
4.21 6 0 9  gls x m2 

Chlorure de vlnvl 
Concentration dans biogaz 
Masse molaire 
Taux d'emission 0.007 gls 

3.16E-08 gls x m2 

Chlorure de vinvlldbne 
Concentration dans biogaz 
Masse molaire 
Taux dUmission 0.00029 gls 

1.34E-09 gls x m2 

1 .4-Dlchlorobenzbne 
Concentration dans biogaz 
Masse molaire 
Taux d'dmission 0.00046 gls 

2.13E-09 gls x m2 

1.2 Dlchloro4thvlBne 
Concentration dans biogaz 
Masse molaire 
Taux d'bmission 0.004 gls 

1.90E-08 gls x m2 

Dichlorom6thane 
Concentration dans biogaz 
Masse molaire 
Taux d'dmission 0.01 8  IS 

8.37E-08 gls x m2 

1.2 Dlchloropropane 
Concentration dans biogaz 
Masse molaire 
Taux d'kmission 0.0003 gls 

1.40E-09 gls x m2 

Disulfure de carbone 
Concentration dans biogaz 
Masse molaire 
Taux d'8mission 0.0007 gls 

3.04~-09 gis x m2 

~thv lbenz~ne 
Concentration dans biogaz 
Masse molaire 
Taux d6mission 0.0073 gls 

3.37508 gls x m2 

$1.2.2-Tbtrachlorobtha ne 
Concentration dans biogaz 
Masse molaire 
Taux d'8mission 0.003 gls 

1.28E-08 gls x m2 

TBtrachloro4thvl~ne 
Concentration dans biogaz 
Masse molaire 
Taux demission 

PPmv 

0.009 gls 



TBtrachlororn6thane 
Concentration dans biogaz 
Masse molaire 
Taux d'ernission 

Toluene 
Concentration dans biogaz 
Masse rnolaire 
Taux d16misslon 

Trichlordthvlhne 
Concentration dans biogaz 
Masse rnolaire 
Taux d'bmission 

Xylene 
Concentration dans biogaz 
Masse molaire 
Taux d'emission 

Mercure 
Concentration dans biogaz 
Masse molaire 
Taux d'kmission 

~rnissions Feux 

aire de dkhets bfiles 
profondeur de dechets brOl6s 
volume de d6chets brOlb 
densit6 dkhets 
masse de dechets (MD) 

Acetone 
Facteur d'8mlssion (FE) 
Taux d'ernission = FExMDI(1 jour) 

Acetoph6none 
Facteur d'emission (FE) 
Taux d'8mission = FExMDI(1 jour) 

acroleine 
Facteur d18mission (FE) 
Taux d'ernission = FExMDI(1 jour) 

Anthracene 
Facteur d'bmission (FE) 
Taux d'8mlssion = FExMDI(1 jour) 

10feuxde 10rn3I 
jour 

100 
1 

100 . 
0.75 

75 

253.75 mg 1 kg dechet briile 
0.2203 gls 
0.0022 g h  x m2 

4.69 mg 1 kg dkhe t  brGli, 
0.0041 gls 

0.0000407 gls x rnZ 

26.65 rng I kg dbchet brOl6 
0.0231 gls 

0.000231 34 gls x rn2 

1.3 mg I kg dechet brirle 
0.001 1 gls 

O.OOOOI gls x mZ 

0.000009 gls 
4.24~-11 g/s x mZ 

0.05 gls 
2-49E-07 gls x rn2 

0.00553 gls 
2.55E-08 gls x rnZ 

0.019 gls 
8.85E-08 gls x rn2 



benzene 
Facteur d'6mission (FE) 
Taux d'6rnission = FExMDl(1 jour) 

benzaldehvde 
Facteur d'bmission (FE) 
Taux d16mission = FExMDI(1 jour) 

benz0la)~wbne 
Facteur d'bmission (FE) 
Taux d'lmission = FExMDI(1 jour) 

chlorombthane 
Facteur d'bmission (FE) 
Taux d'lmission = FExMDI(1 jour) 

2.4 - Dichloropht5nol 
Facteur d'lmission (FE) 
Taux d'brnission = FExMDI(1 jour) 

Dif2-ethvlhexvl) phtalate 
Facteur d'bmission (FE) 
Taux d'6mission = FExMDI(1 jour) 

Dl-nhutvl ~hthalate 
Facteur d16mission (FE) 
Taux d'bmission = FExMDl(1 jour) 

1 ,ddichlorobenrbne 
Facteur d'lmission (FE) 
Taux d'bmission = FExWIDl(1 jour) 

dloxinelfurane 
Facteur d'brnission (FE) 
Taux d'bmission = FExMDI(1 jour) 

kthvl bendne 
Facteur d'bmlsslon (FE) 
Taux d'bmission = FExMDI(1 jour) 

formaldbhvde 
Facteur d'bmission (FE) 
Taux d'bmission = FEXMD/(~ jour) 

naphtalkne 
Facteur d'bmission (FE) 
Taux d'bmission = FExMDI(1 jour) 

PBC - 

979.75 mg I kg dbchet brDl6 
0.85 gls 

0.0085 gls x mz 

152.03 rng I kg d8chet brirlb 
0.13 gls 

0.001 3 gls x m2 

1.40 mg I kg d6chet brill6 
0.001 gls 

1.2E-05 gls x m2 

163.25 mg I kg d6chet briilb 
0.14 gls 

0.001 gls x m2 

0.24 mg 1 kg dlchet bra16 
0.0002 gls 

2.1E-06 g h  x rnZ 

23.79 mg I kg dbchet brirle 
0.0207 gls 

2.1 E-04 gls x m2 

0.19 mg /kg dechet brill4 
0.00016 gls 
1.6E-06 gls x m2 

7.68E-05 mg I kg dbchet bra16 
7.E-08  IS 
7.E-10 gls x mZ 

181.75 mg 1 kg dbchet brill6 
0.16 gls 

1.6E-03 g h  x rn2 

443.65 mg I kg dechet brOlb 
0.39 gls 

0.004 gls x m2 

11.36 mg I kg dbchet brDlb 
0.01 g/s 

9.9E-05 gls x rnZ 



Facteur d'ernission (FE) 
Taux d'brnission = FExMDI(1 jour) 

phenol 
Facteur d'brnission (FE) 
Taux df6rnission = FExMDI(1 ]our) 

P-ne 
Facteur d'brnission (FE) 
Taux df8rnission = FExMDI(1 jour) 

toluene 
Facteur d'brnission (FE) 
Taux d'emlssion = FExMDI(1 jour) 

1.2.3.5-tetrachlorobendne 
Facteur d'Bmisslon (FE) 
Taux d'ernission = FExMDI(1 jour) 

I .2A.5-tetrachlorobenzhe 
Facteur dUrnission (FE) 
Taux dUmission = FExMDI(1 ]our) 

1.2.3.4-tetrachlorobenzhne 
Facteur d'0rnission (FE) 
Taux d'0mission = FExMDI(1 jour) 

1.2.4-trlchlorobenzhe 
Facteur d18mission (FE) 
Taux d16mission = FExMDI(1 jour) 

1.2.3-trichloroben&ne 
Facteur d'ernission (FE) 
Taux d'hrnission = FExMDI(1 jour) 

2.4.6-Trlchloro~h6nol 
Facteur d16rnission (FE) 
Taux d'emission = FExMDI(1 jour) 

xylene 
Facteur d16rnission IFEI . , 
Taux d'ernission = FExMDI(1 jour) 

1.26E-01 rng I kg d0chet bale 
1.1 E-04 gls 
1 .l E-06 gls x rnZ 

112.66 rng I kg dbchet brOl6 
0.10 S/s 

0.001 gls x rnZ 

3.180 rng I kg dechet brirle 
0.003 gls 

2.8E-05 gls x mZ 

372 mg I kg dechet brCil8 
0.32 gls 

0.003 gls x rn2 

0.030 mg I kg dechet bdle 
0.00003 gls 
2.6E-07 gls x rnZ 

0.020 mg I kg d8chet britle 
0.00002 gls 
1.7E-07 gls x m2 

0.080 rng I kg d0chet br016 
0.00007 gls 
6.9E-07 gls x rnz 

0.1 mg I kg dechet briilB 
0.00009 g/s 
8 . 7 ~ 4 7  gls x mZ 

0.1 1 mg I kg dechet brGlb 
0.00010 gls 
9.5E-07 01s x m2 

0.190 rng I kg dbchet brCll6 
0.00016 gls 
1.6E-06 gls x m2 

38 rng I kg dhhet brQl0 
0.03 gls 

0.0003 gls x m2 



Calcul des taux Qmissions la decharge Mbeubeuss 
ScBnarlo 2 
Emissions de biogaz 

annee 2007 
1970-1980 1970-1 999 

Zone A Zone B 
Biogaz 1860400 16778000 
superficie site enfouissement 140948 374097 

1999-2006 
Zone C 

11514000 m3/ann6e 
21 6 650 m2 

AP-42 (tableau 2.4-1 1 

SRT - 
Concentration dans biogaz 
Taux d'8mission 

mg/m3 
0.027 g/s 

1.25E-07 g l s  x m2 

Hvdroaen sulfide 
Concentration dans biogaz 
Masse molaire 
Taux d18mission 

Acetone 
Concentration dans biogaz 
Masse molalre 
Taux d'emission 

Concentration dans biogaz 
Masse molaire 
Taux d'emission 0.005 g/s 

2.31 E-08 g l s  x mZ 

Benzene 
Concentration dans biogaz 
Masse molaire 
Taux d'bmisslon 

Chlorobenz6ne 
Concentration dans biogaz 
Masse molalre 
Taux d'brnission 0.0004 gls 

1.94E-09 gls x m2 

Chloro4thane 
Concentration dans biogaz 
Masse molaire 
Taux d'emission 0.0012 gls 

5.55E-09 gls x rn2 

Chloroforme 
Concentration dans biogaz 
Masse molaire 
Taux d'bmission 0.0001 gls 

2-47~-10 g/s x m2 

Chlorom4thane 
Concentration dans biogaz 
Masse molalre 



Taux d'brnission 0.0009 gls 
4.27E-09 gls x rn2 

Chlorure de vlnvl 
Concentration dans biogaz 
Masse molaire 
Taux d'bmisslon 0.007 gls 

3.16~-08 gls x m2 

Chlorure de vlnvlldene 
Concentration dans biogaz 
Masse molaire 
Taux d'brnission 0.00029 gls 

1.34E-09 gls x m2 

1.4-Dichlorobenz8ne 
Concentration dans biogaz 
Masse rnolaire 
T a w  d'brnission 0.00046 gls 

2.1 3E-09 gls x m2 

1.2 DichloroBthvlene 
Concentration dans biogaz 
Masse rnolaire 
Taux d'brnission 0.004 gls 

1.90E-08 gls x m2 

DlchloromBthane 
Concentration dans biogaz 
Masse rnolaire 
Taux d'brnission 0.018 gls 

8.37E-08 gls x mZ 

1.2 Dlchloropropane 
Concentration dans biogaz 
Masse rnolaire 
Taux d'brnission 0.0003 gls 

1.40~-09 gls x m2 

Disulfure de carbone 
Concentration dans biogaz 
Masse rnolaire 
Taux d'emission 

Ethvl benzene 
Concentration dans blogaz 
Masse molaire 
Taux d'ernission 0.0073 gls 

3-37~-08 gls x m2 

1.13.2-TBtrachlorotithane 
Concentration dans biogaz 
Masse molaire 
Taux dUmission 0.003 gls 

1.28~-08 gls x mZ 

T6trachloroBthvlBne 
Concentration dans biogaz 
Masse molaire 
Taux d'bmission 

PPmv 

0.009 gls 



TetrachIoromBthane 
Concentration dans biogaz 
Masse molalre 
Taux d18mission 

Toluene 
Concentration dans biogaz 
Masse molalre 
Taux d'6mlsslon 

Trichloro6thvl6ne 
Concentration dans biogaz 
Masse molaire 
Taux d'8mission 

a 
Concentration dans biogaz 
Masse molaire 
Taux d'8mlssion 

Mercure 
Concentration dans biogaz 
Masse molaire 
Taux d'8mission 

0.000009 gls 
4.24E-I I gls x m2 

0.05 gls 
2.49E-07 gls x m2 

0.00553 gls 
2.55E-08 gls x m2 

0.019 gls 
8.85E-08 gls x m2 



Calcul des taux Bmlsslons la decharge Mbeubeuss 
Scenario 3 
Emissions de biogaz 

Zone A Zone B Zone C 
Biogaz 1860400 8389000 5757000 m3/annbe 
superficie site enfouissement 140948 374097 216 650 rnZ 

AP-42 (tableau 2.4-1) 

SRT - 
Concentration dans biogaz 
Taux d'brnisslon 

Hydrogen sulfide 
Concentration dans biogaz 
Masse molaire 
Taux d'bmission 

Acetone 
Concentration dans biogaz 
Masse molaire 
Taux d'emisslon 

Acrvlonitrlle 
Concentration dans biogaz 
Masse molaire 
Taux d'bmission 

Benzene 
Concentration dans biogaz 
Masse molaire 
Taux d96mission 

Chlorobenzbne 
Concentration dans biogaz 
Masse molaire 
Taux d'ernission 

Chloroethane 
Concentration dans biogaz 
Masse molaire 
Taux d'emission 

Chloroforme 
Concentration dans biogaz 
Masse molaire 
Taux d18mission 

0.003 0.013 0.009 gls 
2.07~-08 3.52~-08 4.17E-08 gls x mZ 

0.001 0.004 0.003 gls 
6.96E-09 I . I  8E-08 1 .40~-08 91s x 

0.00001 0.00004 0.00003 g/s 
6.13E-I 1 1.04E-10 1.23E-10 gls x mZ 

Chiororn6thane 
Concentration dans biogaz 
Masse molaire 



Taux d'emission 0.0005 gls 
2.10E-09 gls x m2 

Chlorure de vinvl 
Concentration dans biogaz 
Masse molaire 
Taux d'8mission 0.003 gls 

1.58E-08 gls x m2 

Chlorure de vlnJid8ne 
Concentration dans biogaz 
Masse molaire 
Taux d'bmission 

I .4-Dlchlorobenz8ne 
Concentration dans biogaz 
Masse rnolaire 
Taux d'bmission 0.00023 gls 

1.06E-09 gls x m2 

1.2 DlchloroBthvlene 
Concentration dans biogaz 
Masse molaire 
Taux d'Bmission 0.002 gts 

9.48E-09 gls x m2 

Dichlorombthane 
Concentration dans biogaz 
Masse molaire 
Taux d'brnission 0.009 gls 

4.18E-08 gls x m2 

1.2 Dichloro~ropane 
Concentration dans biogaz 
Masse molaire 
Taux d'brnission 0.00015 gls 

7.00E-10 gls x m2 

Disulfure de carbone 
Concentration dans biogaz 
Masse rnolalre 
Taux d'8rnission 

Ethvlbenzhne 
Concentration dans biogaz 
Masse molaire 
Taux d16rnission 

1 .I .2.2-TBtrachloroBthane 
Concentration dans biogaz 
Masse molaire 
Taux d'brnission 0.0014 g/s 

6.42E-09 gls x m2 

Tetrachloro6thvlBne 
Concentration dans biogaz 
Masse molaire 
Taux d'8rnisslon 



TBtrachlorodthane 
Concentration dans biogaz 
Masse rnolaire 
Taux d'emission 

Toluene 
Concentratlon dans biogaz 
Masse molalre 
Taux d'brnission 

Trlchloro6thvlene 
Concentration dans biogaz 
Masse molalre 
Taux d'Brnission 

Xvlhne 
Concentratlon dans biogaz 
Masse molalre 
Taux d'bmission 

Mercure 
Concentration dans biogaz 
Masse rnolaire 
Taux dUrnission 

0.000005 gls 
2.1 2E-11 g/s x rn2 

0.00276 gls 
I .28~-08 g/s x rnZ 

4.37E-07  IS 
2.02E-12 gls x rn2 
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2.4 MUNICIPAL SOLID WASTE LANDFILLS 

A municipal solid waste (M2.W) landfill unit is a discrete area of land or an excavation that receives 
household waste, and that is not a land application unit, surface impoundment, injection well, or waste pile. 
An MSW landfill unit may also I-eceive other types of wastes, such as commercial solid waste, nonhazardous 
sludge, and industrial solid waste. The municipal solid waste types potentially accepted by MSW landfills 
include (most landfills accept only a few of the following categories): 

MSW, 
Household hazardous waste, 
Municipal sludge, 
Municipal waste combustion ash, 
Infectious waste, 
Waste tires, 
Industrial non-hazardous waste, 
Conditionally exempt small quantity generator (CESQG) hazardous waste, 
Construction and demolition waste, 
Agricultural wastes, 
Oil and gas wastes, and 
Mining wastes. 

In the United States, approximately 57 percent of solid waste is landfilled, 16 percent is incinerated, and 
27 percent is recycled or composted. There were an estimated 2,500 active MSW landfills in the United 
States in 1995. These landfills were estimated to receive 189 million megagrams (Mg) (208 million tons) of 
waste annually, with 55 to 60 percent reported as household waste, and 35 to 45 percent reported as 
commercial waste. 

2.4.2 Process ~ e s c r i ~ t i o n ~ ~ ~  

There are three major designs for municipal landfills. These are the area, trench, and ramp methods. All 
of these methods utilize a three step process, which includes spreading the waste, compacting the waste, and 
covering the waste with soil. The trench and ramp methods are not commonly used, and are not the preferred 
methods when liners and leachate collection systems are utilized or required by law. The area filI method 
involves placing waste on the ground surface or landfill liner, spreading it in layers, and compacting with 
heavy equipment. A daily soil cover is spread over the compacted waste. The trench method entails 
excavating trenches designed to receive a day's worth of waste. The soil &om the excavation is of€en used for 
cover material and wind breaks. The ramp method is typicaIly employed on sloping land, where waste is 
spread and compacted similar to the area method, however, the wver material obtained is generally from the 
fiont of the working face of the filling operation. 

Modem IandfiIl design often incorporates liners constructed of soil (i.e., recompacted clay), or synthetics 
(i.e., high density polyethylene), or both to provide an impermeable barrier to leachate (i.e., water that has 
passed through the landfill) and gas migration from the landfiI1. 

Solid Waste Disposal 



2.4.3 Control ~ e c h n o l o ~ ~ ~ . ~ ~ ~  

The Resource Conservation and Recovery Act (RCRA) Subtitle D regulations promulgated on 
October 9, 1991 require that the concentration of methane generated by MSW lanctfills not exceed 25 percent 
of the lower explosive limit (LEL) in on-site structures, such as scale houses, or the LEL at the facility 
property boundary. 

The New Source Performance Standards (NSPS) and Emission Guidelines for air emissions from MSW 
landfills for certain new and existing landfills were published in the Federal Register on March 1, 1996. The 
regulation requires that Best Demonstrated Technology (BDT) be used to reduce MSW landfill emissions 
from affected new and existing MSW landfills emitting greater than or equal to 50 Mgtyr (55 tondyr) of non- 
methane organic compounds (NMOCs). The MSW landfills that are affected by the NSPSEmission 
GuideIines are each new MSW landfill, and each existing MSW landfill that has accepted waste since 
November 8, 1987, or that has capacity available for future use. The NSPSiEmission Guidelines affect 
land6lls with a design capacity of 2.5 million Mg (2.75 million tons) or more. Control systems require: (1) a 
welldesigned and well-operated gas collection system, and (2) a control device capable of reducing NMOCs 
in the coIlected gas by 98 weight-percent 

Landfill gas (LFG) collection systems are either active or passivq systems. Active collection systems 
provide a pressure gradient in order to extract LFG by use of mechanical blowers or compressors. Passive 
systems allow the natural pressure gmdient created by the increase in pressure created by LFG generation 
within the landfill to mobilize the gas for collection. 

LFG controI and treatment options include (1) combustion of the LFG, and (2) purification of the LFG. 
Combustion techniques include techniques that do not recover energy (i.e., flares and thermal incinerators), 
and techniques that recover energy (i.e., gas turbines and internal combustion engines) and generate electricity 
from the combustion of the LFG. Boilers can also be employed to recover energy from LFG in the fonn of 
steam. Flares involve an open combustion process that requires oxygen for combustion, and can be open or 
enclosed. Thermal incinerators heat an organic chemical to a high enough temperature in the presence of 
sufficient oxygen to oxidize the chemical to carbon dioxide (C02) and water. Purification techniques can 
also be used to process raw landffll gas to pipeline quality natural gas by using adsorption, absorption, and 
membranes. 

Methane (CH4) and C 0 2  are the primary constituents of landfill gas, and are produced by 
microorganisms within the landfill under anaerobic conditions. Transformations of and C 0 2  are 
mediated by microbial populations ha t  are adapted to the cycling of materials in anaerobic environments. 
Landfill gas generation, including rate and composition, proceeds through four phases. The first phase is 
aerobic [i.e., with oxygen (02) available] and the primary gas poduced is C02. The second phase is 
characterized by O2 depletion, resulting in an anaerobic environment, where large amounts of C 0 2  and some 
hydrogen (Hz) are produced. In the third phase, CH4 production begins, with an accompanying reduction in 
the amount of C 0 2  produced. Nitrogen (N2) content is initially high in landfill gas in the first phase, and 
decIines sharply as the landfill proceeds through the second and third phases. In the fourth phase, gas 
production of CH,, C02, and N2 becomes fairly steady. The total time and phase duration of gas generation 
varies with landfill conditions (i.e., waste composition, design management, and anaerobic state). 

Typically, LFG also contains a small amount of non-methane organic compounds (NMOC). This 
NMOC fraction often contains various organic hazardous air pollutants (HAP), greenhouse gases (GHG), 
and compounds associated with stratospheric ozone depletion. The NMOC fraction also contains volatile 
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organic compounds (VOC). The weight fraction of VOC can be determined by subtracting the weight 
fractions of individual compounds that are non-photochemically reactive (i.e., negligibly-reactive organic 
compounds as defined in 40 CFR 51.100). 

Other emissions associated with MSW landfills include combustion products from LFG control and 
utilization equipment (i.e., flares, engines, turbines, and boilers). These include carbon monoxide (CO), 
oxides of nitrogen (NO,), sulfur dioxide (SOz), hydrogen chloride (HCI), particulate matter (PM) and other 
combustion products (including HAPS). PM emissions can also be generated in the form of fugitive dust 
created by mobile sources (i.e., garbage trucks) traveling along paved and unpaved surfaces. The reader 
should consult AP-42 Volume I Sections 13.2.1 and 13.2.2 for information on estimating fugitive dust 
emissions from paved and unpaved roads. 

The rate of emissions from a landfill is governed by gas production and transport mechanisms. 
Production mechanisms involve the production of the emission constituent in its vapor phase through 
vaporization, biological decomposition, or chemical reaction. Transport mechanisms involve tbe 
transportation of a volatile constituent in its vapor phase to the surface of the landfill, through the air 
boundary layer above the landfill, and into the atmosphere. The three major transport mechanisms that 
enable transport of a volatile constituent in its vapor phase are diffusion, convection, and displacement. 

2.4.4.1 Uncontrolled Emissions - To estimate uncontrolled emissions of the various compounds present in 
landfill gas, total landfill gas emissions must first be estimated Uncontrolled CH4 emissions may be 
estimated for individual landfills by using a theoretical first-order kinetic model of methane production 
developed by the EPA? This model is known as tbe Landfill Air Emissions Estimation model, and can be 
accessed from the Ofice of A u  Quality Planning and Standards Technology Transfer Network Website 
(OAQPS I T N  Web) in the Clearinghouse for Inventories and Emission Factors (CHIEF) technical area 
(URL http://www.epa.gov/ttn/chief). The Landfill Air Emissions Estimation model equation is as follows: 

where: 
Q C H ~  = Methane generation rate at time f m3/yr; 

Lo = Methane generation potential, m3 CH4/Mg refuse; 
R = Average annual refuse acceptance rate during active life. Mglyr; 
e = Base log, unitless; 
k = Methane generation rate constant, yrml; 
c = Time since landfill closure, yrs (c = 0 for active landfills); and 
t = Time since the initial rehse placement, yrs. 

It should be noted that the model above was designed to estimate LFG generation and not LFG emissions 
to the atmosphere. Other fates may exist for the gas generated in a landfill, including capture and svbsequent 
microbial degradation within the landfill's surface layer. Currently, there are no data that adequately address 
this fate. It is generally accepted that the bulk of the gas generated will be emitted through cracks or other 
openings in the landfill surface. 

Site-specific landfill information is generally available for variables R, c, and t. When refuse acceptance 
rate information is scant or unknown, R can be determined by dividing the refuse in place by the age of the 
landfill. If a facility has documentation that a certain segment (cell) of a landfill received only nondegradable 
refuse, then the waste kom this segment of the landfill can be excluded from the calculation of R. 
Nondegradable refuse includes concrete, brick, stone, glass, plaster, wallboard, piping, plastics, and metal 
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objects. The average annual acceptance rate should only be estimated by this method when there is 
inadequate information available on the actual average acceptance rate. The time variable, t, includes the 
total number of years that the rehse has been in place (including the number of years that the landfill has 
accepted waste and, if applicable, has been closed). 

Values for variables Lo and k must be estimated. Estimation of the potential (:H4 generation capacity of 
refhe (L,) is genemlly treated as a hnction of the moishue and organic content of the refhe. Estimation of 
the CH, generation constant (k) is a function of a variety of factors, including moisture, pH, temperature, and 
other environmental factors, and landfill operating conditions. Specific CH4 generation constants can be 
computed by the use of EPA Method 2E (40 CFR Part 60 Appendix A). 

The Landfill Air Emission Estimation model includes both regulatory default values and recommended 
AP-42 default values for Lo and k. The regulatory defaults were developed for compliance purposes 
(NSPS~Emission Guideline). As a result, the model contains conservative Lo and k default values in order to 
protect human health, to encompass a wide range of landfills, and to encourage the use of site-specific data. 
Therefore, different Lo and k values may be appropriate in estimating landfill emissions for particular 
landfills and for use in an emissions inventory. 

Recommended AP-42 defaults include a k value of 0.04Iyr for areas recieving 25 inches or more of rain 
per year. A default k of 0.02/yr should be used in drier areas (425 incheslyr). An Lo value of 100 m3/Mg 
(3,530 ft3/ton) refuse is appropriate for most landfills. Although the recommended default k and Lo are 
based upon the best fit to 2 1 different landfills, the predicted methane emissions ranged from 38 to 492% of 
actual, and had a relative standard deviation of 0.85. It should be emphasized that in order to comply with the 
NSPSIEmission Guideline, the regulatory defaults for k and Lo must be applied as specified in the final rule. 

When gas generation reaches steady state conditions, LFG consists of approximately 40 percent by 
volume C02, 55 percent CH4, 5 percent N2 (and other gases), and trace amounts of NMOCs. Therefore, the 
estimate derived for CH4 generation using the Landfill Air Emissions Estimation model can also be used to 
represent C 0 2  generation. Addition of the CH4 and C02  emissions will yield an estimate of total landfill gas 
emissions. If site-specific information is available to suggest that the CH4 content of landfill gas is not 
55 percent, then the site-specific infonnation should be used, and the C 0 2  emission estimate should be 
adjusted accordingly. 

Most of the NMOC emissions result from the volatilization of organic compounds contained in the 
landfilled waste. Small amounts may be created by biological processes and chemical reactions within the 
landfill. The current version of the Landfill Air Emissions Estimation model contains a proposed regulatory 
default value for total NMOC of 4,000 ppmv, expressed as hexane. However, available data show that there 
is a range of over 4,400 ppmv for total NMOC values from landfills. The proposed regulatory default value 
for NMOC concentration was developed for regulatory compliance purposes and to provide the most 
cost-effective default values on a national basis. For emissions inventory purposes, sitespecific infonnation 
should be taken into account when determining the total NMOC concentration. In the absence of site-specific 
information, a value of 2,420 ppmv as hexane is suggested for landfills known to have co-disposal of MSW 
and non-residential waste. If the landfill is known to contain only MSW or have very little organic 
commerciaUindustria1 wastes, then a total NMOC value of 595 ppmv as hexane should be used. In addition, 
as with the landfill model defaults, the regulatory default value for NMOC content must be used in order to 
comply with the NSPSEmission Guideline. 

If a site-specific total pollutant concentration is available (i.e., as measured by EPA Reference Method 
25C), it must be corrected for air infiltration which can occur by two different mechanisms: LFG sample 
dilution, and air intrusion into the landfill. These corrections require site-specific data for the LFG CH4, 
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C02, nitrogen m2), and oxygen ( 4 )  content. If the ratio of Nz to O2 is less than or equal to 4.0 (as found in 
ambient air), then the total pollutant concentration is adjusted for sample dilution by assuming that C02 and 
CH4 are the primary (100 percent) constituents of landfill gas, and the following equation is used: 

Cp (pprnv) ( 1  x lo6) 
C, (ppmv) (corrected for air infiltration) = 

Cm2 bpmv)  + C,,, ( P P ~ V )  

where: 

Cp = Concentration of pollutant P in landfi1,l gas (i.e., NMOC as hexane), ppmv; 

C c o 2  = COz concentration in landfill gas, ppmv; 

C C H ~  = CH4 Concentration in landfill gas, ppmv; and 
1 x lo6 = Constant used to correct concentration of P to units of ppmv. 

If the ratio of Nz to O2 concentrations (i.e., C N ~  , C o  ) is greater than 4.0, then the total pollutant 
concentration should be adjusted for air intrusion into ke landfill by using equation 2 and adding the 
concentration of Nz (i.e., CN ) to the denominator. Values for Cc02  , QH , CN , Cg , can usually be 

2 
found in the source test repodfor the particular landfill along with the total poflutan?concentration data. 

To estimate emissions of NMOC or other landfill gas constituents, the following equation should be 
used: 

where: 
Qp  = Emission rate of pollutant P (i.e. NMOC), m31yr; 

Q C H ~  = CH4 generation rate, m31yr (fiom the Landfill Air Emissions Estimation model); 
Cp = Concentration of P in landfill gas, ppmv; and 
1.82 = Multiplication factor (assumes that approximately 55 percent of landfill gas is CH, 

and 45 percent is C02, Nz, and other constituents). 

Uncontrolled mass emissions per year of total NMOC (as hexane), COz, CH4, and speciated organic and 
inorganic compounds can be estimated by the following equation: 

MW, * 1 atm 
UM, = Q, * 

(8.205~10-' m3 -atrn/gmol-'~)(1000g/k~)(273 + T OK) 1 
where: 

LlMp = Uncontrolled mass emissions of pollutant P (i.e., NMOC), kg&; 
MWp = Molecular weight of P, g/gmol (i.e., 86.18 for NMOC as hexane); 

Qp = NMOC emission rate of P, m31yr; and 
T = Temperature of landfill gas, OC. 

This equation assumes that the operating pressure of the system is approximately I atmosphere. If the 
temperature of the landfill gas is not known, a temperature of 25OC (77OF) is recommended. 
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Uncontrolled default concentrations of speciated organics along with some inorganic compounds are 
presented in Table 2.4-1. These default concentrations have already been corrected for air infiltration and can 
be used as input parameters to equation 3 or the Landfill Air Emission Estimation model for estimating 
speciated emissions from landfills when site-specific data are not available. An analysis of the data, based on 
the cc-disposal history (with non-residential wastes) of the individual landfills Erom which the concentration 
data were derived, indicates that for benzene, NMOC, and toluene, there is a difference in the uncontrolled 
concentrations. Table 2.4-2 presents the corrected concentrations for benzene, NMOC, and toluene to use 
based on the site's cc-disposal history. 

It is important to note that the compounds listed in Tables 2.4-1 and 2.4-2 are not the only compounds 
Likely to be present in LFG. The listed compounds are those that were identified through a review of the 
available literature. The reader should be aware that additional compounds are 1ikc.l~ present, such as those 
associated with consumer or industrial products. Given this information, extreme caution should be exercised 
in the use of the default VOC weight hctions and concentrations given at the bottom of Table 2.4-2. These 
default VOC values are heavily influenced by the ethane content of the LFG. Available data have shown that 
there is a range of over 1,500 ppmv in LFG ethane content among landfills. 

2.4.4.2 Controlled Emissions - Emissions from landfills are typically controlled by installing a gas 
collection system, and cornbusting the coliected gas through the use of internal combustion engines, flares, or 
turbines. Gas collection systems are not 100 percent efficient in collecting landfill gas, so emissions of CH4 
and NMOC at a landfill with a gas recovery system still occur. To estimate controlled emissions of CH4, 
NMOC, and other constituents in landfill gas, the collection efficiency of the system must first be estimated. 
Reported collection efficiencies typically range from 60 to 85 percent, with an average of 75 percent most 
commonly assumed. Higher collection efficiencies may be achieved at some sites (i.e., those engineered to 
control gas emissions). If site-specific collection efficiencies are available (i.e., through a comprehensive 
surface sampling program), then they should be used instead of the 75 percent average. 

Controlled emission estimates also need to take into account the control efficiency of the control device. 
Control efficiencies based on test data for the combustion of CH4, NMOC, and some speciated organics with 
differing control devices are presented in Table 2.4-3. Emissions from the control devices need to be added 
to the uncollected emissions to estimate total controlled emissions. 

Controlled CH4, NMOC, and speciated emissions can be calculated with equation 5. It is assumed that 
the landfill gas collection and control system operates 100 percent of the time. Minor durations of system 
downtime associated with routine maintenance and repair (i.e., 5 to 7 percent) will not appreciably effect 
emission estimates. The first term in equation 5 accounts for emissions from unco~lected landfill gas, while 
the second term accounts for emissions of the pollutant that were collected but not combusted in the control 
or utilization device: 

where: 
CMp = Controlled mass emissions of pollutant P, kglyr; 
UMp = Uncontrolled mass emissions of P, kg/yr (from equation 4 or the Landfill Air 

Emissions Estimation ModeI); 

q ,  = Collection efficiency of the landfill gas collection system, percent; and 

'-tult = Control efficiency of the landfill gas control or utilization device, percent. 
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Emission factors for the secondary compounds, CO and NO,, exiting the control device are 
presented in Tables 2.4-4 and 2.4-5. These emission factors should be used when equipment vendor 
guarantees are not available. 

Controlled emissions of C02  and s u l k  dioxide (SO2) are best estimated using site-specific landfill gas 
constituent concentrations and mass balance rneth0ds.6~ If site-specific data are not available, the data in 
tables 2.4-1 through 2 .43  can be used with the mass balance methods that follow. 

Controlled C02 emissions include emissions fiom the C02  component of landfill gas (equivalent to 
uncontrolled emissions) and additional C02  formed during the combustion of landfill gas. The bulk of the 
C 0 2  fonned during landfill gas combustion comes fiom the combustion of the CH, fraction. Small quantities 
will be formed during the combustion of the NMOC fraction, however, this typically amounts to less than 1 
percent of total C 0 2  emissions by weight. Also, the formation of CO through incomplete combustion of 
landfill gas will r e d  in small quantities of C02  not being formed. This contribution to the overalkpass 
balance picture is also very small and does not have a significant impact on overall C 0 2  emissions. 

The following equation which assumes a 100 percent combustion efficiency for CH4 can be used to 
estimate C 0 2  emissions fiom controlled landfills: 

where: 
C"cO, = Controlled mass emissions of C02, kg/yr; 
U M C O ~  = Uncontrolled mass emissions of C02, kgtyr (from equation 4 or the Landfill Air 

Emission Estimation Model); 

U M C H ~  = Uncontrolled mass emissions of CH,, kgtyr (fiom equation 4 on the Landfill Air 
Emission Estimation Model); 

q  = Efficiency of the landfill gas collection system, percent; and 
2.75 = Ratio of the molecular weight of C02  to the molecular weight of CH4. 

To prepare estimates of SO2 emissions, data on the concentration of reduced sulfur compounds within 
the landfill gas are needed. The best way to prepare this estimate is with site-specific information on the total 
reduced sulfur content of the landfill gas. Often these data are expressed in ppmv as sulfur (S). Equations 3 
and 4 should be used first to determine the uncontrolled mass emission rate of reduced sulfur compounds as 
sulfur. Then, the following equation can be used to estimate SO2 emissions: 

T o 1  
CMsoI = UM, * - * 2.0 

100 

where: 

C"sO, = Controlled mass emissions of SO2, kg/yr; 
UMS = Uncontrolled mass emissions of reduced sulfur compounds as sulfur, kgyr  (fmm 

equations 3 and 4); 

q 0  = Efficiency of the landfill gas collection system, percent; and 
2.0 = Ratio of the molecular weight of SO2 to the molecular weight of S. 

The next best method to estimate SO2 concentrations, if site-specific data for total reduced sulfur 
compounds as sulfur are not available, is to use site-specific data for speciated reduced sulfur compound 
concentrations. These data can Ile converted to ppmv as S with equation 8. After the total reduced sulfur as 
S has been obtained fiom equation 8, then equations 3,4, and 7 can be used to derive SO2 emissions. 
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where: 

CS = Concentration of total reduced sulfur compounds, ppmv as S (for use in equation 3); 
Cp = Concentration of each reduced sulfiu compound, ppmv; 
Sp = Number of moles of S produced from the combustion of each reduced sulhr 

compound (i.e., 1 for sulfides, 2 for disulfides); and 
n = Number of reduced sulfur compounds available for summation. 

If no site-specific data are available, a value of 46.9 ppmv can be assumed for Cs (for use in equation 3). 
This value was obtained by using the dehult concentrations presented in Table 2.4-1 for reduced sulfiu 
compounds and equation 8. 

Hydrochloric acid [Hydrogen Chloride (HCI)] emissions are formed when chlorinated compounds in 
LFG are cornbusted in control equipment. The best methods to estimate emissions are mass balance methods 
that are analogous to those presented above for estimating SO2 emissions. Hence, the best source of data to 
estimate HCI emissions is site-specific LFG data on total chloride [expressed in ppmv as the chloride ion 
(Cl-)I. If these data are not available, then total chloride can be estimated from data on individual chlorinated 
species using equation 9 below. However, emission estimates may be underestimated, since not every 
chlorinated compound in the LFG will be represented in the laboratory report (i.e., only those that the 
analytical method specifies). 

where: 

CCI = Concentration of total chloride, ppmv as C1- (for use in equation 3); 
Cp = Concentration of each chlorinated compound, ppmv; 
Clp = Number of moles of C r  produced 60m the combustion of each chlorinated 

compound (i.e., 3 for 1,l ,I -trichloroethane); and 
n = Number of chlorinated compounds available for summation. 

After the total chloride concentration (Ca) has been estimated, equations 3 and 4 should be used to 
determine the total uncontrolled mass emission rate of chlorinated compounds as chloride ion (UMc,). This 
value is then used in equation 10 below to derive HCI emission estimates: 

C M ,  = UMc, * 5 * 1.03 * [ %) 
100 

where: 
CMHC~ = Controlled mass emissions of HCl, kglyr; 
UMcl = Uncontrolled mass emissions of chlorinated compounds as chloride, kglyr (from 

equations 3 and 4); , = Efficiency of the landfill gas collection system, percent; 
1.03 = Ratio of the molecular weight of HCl to the molecular weight of Cl-; and 
rlcnt = Control eficiency of the landfill gas control or utilization device, percent. 
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In estimating HCI emissions, it is assumed that all of the chloride ion from the combustion of chlorinated 
LFG constituents is converted to HC1. If an estimate of the control efficiency, qcn, is not available, then the 
high end of the control efficiency range for the equipment listed in Table 9 should be used. This assumption 
is recommended to assume that HC1 emissions are not underestimated 

If site-specific data on total chloride or speciated chlorinated compounds are not available, then a default 
value of 42.0 ppmv can be used for CCI. This value was derived from the default LFG constituent 
concentrations presented in Table 2.4-1. As mentioned above, use of this default may produce 
underestimates of HCl emissions since it is based only on those compounds for which analyses have been 
performed. The constituents listed in Table 2.4-lare likely not all of the chlorinated compounds present in 
LFG. 

The reader is referred to Sections 11.2-1 (Unpaved Roads, SCC 50100401), and 11-2.4 (Heavy 
Construction Operations) of Volume 1, and Section 11-7 (Construction Equipment) of Volume 11, of the 
AP-42 document for determination of associated fugitive dust and exhaust emissions from these emission 
sources at MSW landfills. 

2.4.5 Updates Since the Fifth Edition 

The Fifth Edition was released in January 1995. Supplemnt D (8198) is a major revision of the text and 
recommended emission factors conained in the section. The most significant revisions to this section since 
publication in the Fifth Edition are summarized below. 

The equations to calculate the CH4, C02  and other constituents were simplified. 

The default Lo and k were revised based upon an expanded base of gas generation data. 

The default ratio of C02 to CH4 was revised based upon averages observed in available source test 
reports. 

The default concentrations of LFG constituents were revised based upon additional data. 

Additional control efficiencies were included and existing efficiencies were revised based upon 
additional emission test data. 

Revised and expanded the recommended emission factors for secondary compounds emitted from 
typical control devices. 

Supplement E (1 1/98) includes correction in equation 10 and a very minor change in the molecular weights 
for 1,1,1 -Trichloroethane (methyl chloroform), 1 ,I -Dichloroethane, I ,2-Dichloropropane and 
Trichloroethylene (trichloroethene) presented in Table 2.4-1 to agree with values presented in Peny's. 
Handbook. 
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Table 2.4-1. DEFAULT CONCENTRATIONS FOR LFG CONSTITUENTSa 

(SCC 50100402,50300603) 
I I 

Compound 

1,l , l  -Trichloroethane (methyl chl~rofonn)~ 

1,l ,22-Tetrachloroethanea 

1,l-Dichloroethane (ethy lidene di~hloride)~ 

l ,I-Dichloroethene (vinylidene ~hloride)~ 

12-Dichloroethane (ethylene dichloride)' 

12-Dichloropmpane (propylene di~hloride)~ 

2-Propanol (isopropyl alcohol) 

Acetone 

Acrylonitrilea 

Bromodichloromethane 

Butane 

Carbon disulfides 

C a h n  monoxideb 

Carbon tetrachloridea 

C d n y l  sulfidea 

Chlorobenzenea 

Chlorodifluoromethane 

Chloroethane (ethyl ~hloride)~ 

Chlorofonnn 

Chloromethane 

DichlorobenzeneC 

Dichlorodifluoromethane 

Dichlorofluoromethane 

Dichloromethane (methylene ~hloride)~ 

Dimethyl sulfide (methyl sulfide) 

Ethane 

Ethanol 

Ethyl mercaptan (ethanethiol) 

Ethylbenzenea 

Ethylene dibromide 

Fluorotrichloromethane 

Hexanea 
Hydrogen sulfide 

Mercury (total)''* 
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Default 
Concentration 

(ppmv) 

0.48 

1.1 1 

2.35 

0.20 

0.41 

0.18 

50.1 

7.01 

6.33 

3.13 

5.03 

0.58 

141 

0.004 

0.49 

0.25 

1.30 

1.25 

0.03 

1.21 

0.2 1 

15.7 

2.62 

14.3 

7.82 

889 
27.2 

2.28 

4.6 1 

0.00 1 

0.76 

Emission Factor 
Rating 

B 

C 

B 

B 
B 

D 

E 

B 

D 

C 

C 

C 

E 
B 

D 

C 

C 

B 
B 

B 

E 

A 

D 

A 

C 

C 
E 

D 

B 

E 

B 



Table 2.4-1. (Concluded) 

NOTE: This is not an all-inclusive list of potential LFG constituents, only those for which test data were 
available at multiple sites. References 10-67. Source Classification Codes in parentheses. 
a Hazardous Air Pollutants listed in Title IlI of the 1990 Clean Air Act Amendments. 

Carbon monoxide is not a typical constituent of LFG, but does exist in instances involving landfill 
(underground) combustion. Therefore, this default value should be used with caution. Of 18 sites where CO was 
measured, only 2 showed detectable levels of CO. 

Compound 

Methyl ethyl ketonea 

Methyl isobutyl ketonea 

Methyl mercaptan 
Pentane 

Perchloroethylene (tetrachloroethy 

Propane 

t- 1,2dichloroethene 
Trichloroethylene (trichlor~ethen~)~ 

Vinyl chloridea 

Xy lenesa 

Source tests did not indicate whether this compound was the para- or ortho- isomer. The para isomer is a Title 
Ill-listed HAP. 
* No data were available to speciate total Hg into Ule elemental and organic forms. 
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Emission Factor 
Rating 

A 

B 

C 
C 

B 
B 

B 
B 
B 

B 

Molecular Weight 

72.1 1 

100.16 

48.1 1 

72.15 

165.83 

44.09 

96.94 

131.40 

62.50 

106.16 

Default 
Concentration 

( P P ~ V )  

7.09 

1.87 

2.49 

3.29 

3.73 

11.1 

2.84 

2.82 

7.34 

12.1 



Table 2.4-2. DEFAULT CONCENTRATIONS OF BENZENE, NMOC, AND TOLUENE BASED ON WASTE 
DISPOSAL HISTORF 

(SCC 50 100402,50300603) 

a References 10-54. Source Classification Codes in parentheses. 
Hazardous Air Pollutants listed in Title LU of the 1990 Clean Air Act Amendments. 
For NSPS~Emission Guideline compliance purposes, the default concentration for NMOC as 

specified in the final rule must be used For purposes not associated with NSPS~Emission 
Guideline compliance, the default VOC content at co-disposal sites = 85 sercent by weight 
(2,060 ppmv as hexane); at No or Unknown sites = 39 percent by weight 235 ppmv as hexane). 
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Table 2.4-3. CONTROL EFFICIENCIES FOR LFG CONSTITUENTSa 

a References 10-67. Source Classification Code. in parentheses. 
Halogenated species are those containing atoms of chlorine, bromine, fluorine, or iodine. For any 

equipment, the control efficiency for mercury should be assumed to be 0. See section 2.4.4.2 for 
methods to estimate emissions of SO2, CO,, and HCI. 

Where information on equipment was given in the reference, test data were taken from enclosed flares. 
Control efficiencies are a.fsumed to be equally representative of open flares. 

Control Device 

Boiler/Steam Turbine 
(5010 W23) 

FlareC 
(50100410) 
(50300601) 

Gas Turbine 
(50 1 00420) 

IC Engine 
(50 100421) 
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constituentb 

NMOC 

Halogenated Species 

Non-Halogenated Species 

NMOC 

Halogenated Species 

Non-Halogenated Species 

NMOC 

Halogenated Species 

Non-Halogenated Species 

NMOC 

Halogenated Species 

Non-Halogenated Species 

Control Efficiency (%) 

Typical 

98.0 

99.6 

99.8 

99.2 

98.0 

99.7 

94.4 

99.7 

98.2 

97.2 

93.0 

86.1 

Range 

96-99+ 

87-99+ 

67-99+ 

90-99+ 

9 1 -99+ 

38-99+ 

90-99+ 

98-99+ 

97-99+ 

94-99+ 

90-99+ 

25-99+ 

Rating 

D 

D 

D 

B 

C 

C 

E 

E 

E 

E 

E 

E 



Table 2.4-4. (Metric Units) EMISSION FACTORS FOR SECONDARY COMPOUNDS 
EXITING CONTROL DEVICESa 

kg/106 dscm Emission Factor 
Control Device ~ol lu tan t~  Methane Rating 

FlareC Nitrogen dioxide 650 C 
(50100410) Carbon monoxide 12,000 C 
(50300601) Particulate matter 270 D 

IC Engine Nitrogen dioxide 4,000 D 
(50100421) Carbon monoxide 7,500 C 

Particulate matter 770 E 

Boiler/Stearn ~ u r b i n e ~  Nitrogen dioxide 530 D 
(50 100423) Carbon monoxide 90 E 

Particulate matter 130 D 

Gas Turbine Nitrogen dioxide 1,400 D 
(50 100420) Carbon monoxide 3,600 E 

Particulate matter 350 E 

a Source Classification Codes in parentheses. Divide kg/106 dscm by 16,700 to obtain kg/hr/dscmm. 
No data on PM size distributions were available, however for other gas-fued combustion sources, most 

of the particulate matter is less than 2.5 microns in diameter. Hence, this emission factor can be used to 
provide estimates of PM-10 or PM-2.5 emissions. See section 2.4.4.2 for methods to estimate C02, 
SO2, and HCl. 

Where information on equipment was given in the reference, test data were talcen from enclosed flares. 
Control efficiencies are assumed to be equally representative of open flares. 

All source tests were conducted on boilers, however emission factors should also be representative of 
steam turbines. Emission factors are representative of boilers equipped with low-NO, burners and flue 
gas recirculation. No data were available for uncontrolled NO, emissions. 
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Table 2.4-5. (English Units) EMISSION RATES FOR SECONDARY COMPOUNDS 
EXITING CONTROL DEVICESa 

lb/ 1 o6 dscf Emission 
Control Device pollutantb Methane Factor Rating 

FlareC Nitrogen dioxide 40 C 
(50100410) Carbon monoxide 750 C 
(50300601) Particulate matter 17 D 

IC Engine Nitrogen dioxide 250 D 
(50100421) Carbon monoxide 470 C 

Particulate matter 48 E 

Boiler/Steam ~urbine* Nitrogen dioxide 33 E 
(501 00423) Carbon monoxide 5.7 E 

Particulate matter 8.2 E 

Gas Turbine Nitrogen dioxide 87 D 
(50100420) Carbon monoxide 230 D 

Particulate matter 22 E 

a Source Classification Codes in parentheses. Divide lb/ lo6 dscf by 16,700 to obtain lb/hr/dscfm. 
Based on data for other combustion sources, most of the particulate matter will be less than 2.5 

microns in diameter, Hence, this emission rate can be used to provide estimates of PM-10 or 
PM-2.5 emissions. See section 2.4.4.2 for methods to estimate CO,, SO,, and HCl. 

Where information on equipment was given in the reference, test data were taken From enclosed 
flares. Control efficiencies are assumed to be equally representative of open flares. 

All source tests were conducted on boilers, however emission factors should also be 
representative of steam turbines. Emission factors are representative of boilers equipped with 
low-NO, burners and flue gas recirculation. No data were available for uncontrolled NO, 
emissions. 

References for Section 2.4 

1. "Criteria for Municipal Solid Waste Landfills," 40 CFR Part 258, Volume 56, No. 196, October 9, 
1991. 

2. Air Emissions from Municipal Solid Waste Landfills - Background Information for Proposed 
Standards and Guidelines, Office of Air Quality Planning and Standards, EPA-45013-90-01 la, 
Chapters 3 and 4, U. S. Environmental Protection Agency, Research Triangle Park, NC, March 199 1. 

3. Characterization ofMunicipa1 Solid Waste in the United States: 1992 Update, Office of Solid Waste, 
EPA-530-R-92-019, U. S. Environmental Protection Agency, Washington, DC, NTIS 
NO. PB92-207-166, July 1992. 

4. Eastern Research Group, Inc., List ofMunicipa1 Solid Waste Landfills, Prepared for the 
U. S. Environmental Protection Agency, Office of Solid Waste, Municipal and Industrial Solid Waste 
Division, Washington, DC, September 1992. 

5 .  Suggested Control Measuresfor Landfill Gas Emissions, State of California Air Resources Board, 
Stationary Source Division, Sacramento, CA, August 1990. 

1 1/98 Solid Waste Disposal 2.4-15 



6. "Standards of Performance for New Stationary Sources and Guidelines for Control of Existing Sources: 
Municipal Solid Waste Landfills; Proposed Rule, Guideline, and Notice of Public Hearing," 40 CFR 
Parts 51,52, and60, Vol. 56, No. 104, May 30, 1991. 
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3.2.2 -Accidental Fires (includes railroad tank cars) 
No data were found on emissions from accidental fires, such a s  what might occur if a 

railroad tanker catches fire. This source could be potentially important From a local 
standpoint, but these occurrences are probably not common enough for this source to 
likely be a major contributor to national emissions inventories. 

3.3 - Solid Anthropogenic Fuels 
The combustion of solid anthropogenically produced fuels is a source of concern for 

air toxics both because of the potential for formation of pollutants of interest and because 
these sources typically are found in areas where more direct exposure of residents to the 
pollutants can occur. In addition, these sources typically contain polymeric materials 
such as plastics and resins. 

3.3.1 - Open Burning of Household Waste 
Open burning of household waste, usually in barrels (dubbed "backyard barrel 

burning") is commonly practiced in rural areas of the U.S. where local waste collection 
services are not available. It is also commonly practiced in developing countries as one 
of the primary waste management techniques. This source was one of those sampled in 
the original open burning experiments by Gerstle and Kemnitz, 1967. A study by the 
U.S. EPA (Lemieu, 1997; Lemieux et al., 2000) performed a laboratory simulation of 
barrel burning. A limited number of tests were conducted where a wide variety of criteria 
and air toxic pollutants were measured. Most of the pollutants, including VOCs, SVOCs, 
and PM, did not exhibit wide variations between duplicate tests. However, PCDDsIFs 
varied over several orders of magnitude. Additional tests were performed to better 
characterize the PCDD/F emission factor from ban-el buming (Gullett et al., 2001; 
Lemieux et al., 2002). The variation between duplicate runs of these later tests was 
significantly less than in the original ones. Based on these more recent studies, this 
source has been moved to the quantitative inventory of dioxin sources in the U.S. (U.S. 
EPA, 2000). Based on estimated activity factors, barrel burning appears to be one of the 
largest measured sources of PCDD/F in the U.S. now that maximum achievable control 
technology (MACT) standards have been implemented for a11 of the major industrial 
PCDD/F sources (it must be noted that other non-characterized sources could be as 
significant as barrel burning, but no data are available). Table 3-6 lists the emissions for 
air toxics from open buming of household waste in barrels. To derive the emissions 
estimates in Table 3-7, the data for the four experimental conditions described in 
Lemieux, 1997, were averaged, with non-detects set to zero. When compound-specific 
analyses were perfornee (e.g., PAHs, chlorobenzenes, and carbonyls), the data from the 
compound-specific analysis was used instead of the general screening analysis. PCDDP 
and PCB data were taken from Lemieux et al., 2002, and represent the average of 
baseline conditions reported in their experiments. 



Table 3-6 - Emissions of Air Toxics from Barrel Burning of Household Waste (mglkg 
burned) 

Continued 



Table 3-6 - Continued 

' Source: Lemteux, 1997 

Class 
Carbonyls' 

Compound of interest not on HAP list 
Source: Lemieux, 2002 

3.3.2 - Landfill Fires and Burning Dumps 
For many of the same reasons that open burning of household waste in barrels is a 

major source of PCDDsIFs, it is speculated that burning dumps and landfill fires might be 
similarly high emitte~s of PCDDs/Fs and other air toxics. There are currently very little 
data available on emissions of air toxics from these types of open burning. There were a 
few studies published that had data available on air toxics from research in Scandinavia. 
Ruokojarvi et al., 1995, presented data from both intentional and spontaneous fires at 
municipal landfills in Finland. Ettala et al,, 1996, discussed occurrences and 
circumstances of landfill fires, also in Finland; little quantitative data were presented in 
this study, however. There was a study by Pettersson et al., 1996, that reported on 
emissions of criteria pollutants from both actual and simulated fires in Sweden. Table 3- 
7 lists the emissions of air toxics from burning dumps and landfill fires. Note that data 
were not sufficient to convert the information to emission factor units, so only plume 
concentrations are reported in Table 3-7. In light of the lack of emission factors, a 
qualitative comparison was performed between landfill fires and open burning of 
household waste in bamls. Comparing the relative emissions of individual PAHs and 
PCBs to Table 3-6 (backyard barrel burning), the total PCBs were somewhat higher than 
individual PAHs in the c.3se of the landfill fires, but an order of magnitude or so less than 
individual PAHs in the case of the open burning of household waste in barrels, which 
suggests that different combustion conditions may dominate in a landfill fire than are 
predominant in a backyard burning situation and that it is not appropriate to extrapolate 
emissions from that source to this source. 

Compound 
acetaldehyde 
acetone' 

Emissions 
428.40 
253.75 



ANNEXE H 
Fichiers de sortie du modele AERMOD 



ScCnario 1 et 2 : Bio~az - SRT 

1 AERMOD PRIME - (DATED 04079) 

AERMODPRi VERSION 4.3.0 
(C) COPYRIGHT 1998-2004, Trinity Consultants 

Run Began on 10/27/2006 at 9:45:47 

** BREEZE AERMOD GIs Pro v5.0.1 - D:\emilie\sBnCgal\bio-1\SRT-02.dat 
** Trinity Consultants 

** PRIME 

CO STARTMG 
CO TITLEONE NONE 
CO MODELOPT DFAULT CONC 
CO AVERTIME 1 8 24 ANNUAL 
CO POLLUTID OTHER 
CO FLAGPOLE 1.5 
CORUNORNOT RUN 
CO FINISHED 

SO STARTING 
SO ELEVUNIT METERS 
SO LOCATION C AREAPOLY 30.0 58.2 5 
SO LOCATION B AREAPOLY -186.56 -108.95 5 
** SRCDESCR zone B (1 992- 1999) 
SO LOCATION A AREAPOLY -299.9 250.6 5 
SO SRCPARAM C 1.250000E-07 0 18 10 
SO AREAVERT C 30.0 58.2 -180.5 -99.0 -14.9 -191.7 -104.7 -357.3 
SO AREAVERT C -23.3 -506.1 -278.8 -511.8 -514.7 -674.6 -716.8 -961.0 
SO AREAVERT C -792.6 -1059.3 -511.9 -921.7 -357.4 -638.1 
SO AREAVERT C -177.7 -514.6 49.7 -506.1 235.0 -410.7 344.5 -0.7 
SO AREAVERT C 268.7 30.1 131.1 -73.7 35.7 49.8 
SO SRCPARAM B 1.050000E-07 0 20 10 
SO AREAVERT B -186.56 -108.95 -28.98 -197.13 -1 18.95 -358.39 
SO AREAVERT B -36.61 -498.47 -290.22 -496.57 -524.29 -666.63 
SO AREAVERT B -636.66 -821.95 -740.41 -979.29 -860.38 -1107.7 
SO AREAVERT B -1073.71 -1 101.54 -1257.2 -1 174.98 -1305.49 -1 136.57 
SO AREAVERT B -1 128.93 -1082.27 -903.7 -917.43 -951.0 -760.78 
SO AREAVERT B -873.89 -614.34 -645.04 -472.77 -390.27 -319.77 
SO AREAVERT B -358.61 -245.22 -264.61 -1 18.07 
SO SRCPARAM A 3.100000E-08 0 10 10 
SO AREAVERT A -299.9 250.6 -794.0 -131.3 -785.6 -454.2 -864.2 -605.8 
SO AREAVERT A -392.5 -313.8 -361.7 -243.6 -271.8 -120.1 -201.6 -100.4 
SO AFSAVERT A -198.8 98.9 -299.9 256.2 
SO SRCGROUP ZONEB B 
SO SRCGROUP ZONEA ZONEA 
SOSRCGROUP ZONEC ZONEC 
SO SRCGROUP ZONED ZONED 
SO SRCGROUP ALL 
SO FINISHED 



*** THE MAXMUM 25 1-HR AVERAGE CONCENTRATION VALUES FOR SOURCE GROUP: ALL *** 
MCLUDINGSOURCE(S): C , B  , A  , 

** CONC OF OTHER IN MICROGRAMS/M**3 ** 

RANK CONC (YYMMDDHH) AT RECEPTOR (XR,YR) OF TYPE RANK CONC (YYh4MDDHH) 
AT RECEPTOR (XRYR) OF TYPE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1. 22.65698 (021021 19) AT ( 1100.00, 500.00) DC 14. 15.43743 (021021 19) AT ( 1200.00, 400.00) 
DC 

2. 21.44656 (021021 19) AT ( 1200.00, 600.00) DC 15. 14.96139 (02092120) AT ( 1700.00, 200.00) 
DC 

*** THE MAXIMUM 25 24-HR AVERAGE CONCENTRATION VALUES FOR SOURCE GROUP: ALL *** 
MCLUDINGSOURCE(S): C , B , A  , 

** CONC OF OTHER IN MICROGRAMS/M**3 ** 

RANK CONC (YYMMDDHH) AT RECEPTOR (XRYR) OF TYPE RANK CONC (YYMMDDHH) 
AT RECEPTOR (XR,YR) OF TYPE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1. 1.29361~(02081424) AT ( 1600.00, -100.00) DC 14. 1.11359~(02082924) AT ( 1600.00, 0.00) 
DC 



*** THE SUMMARY OF MAXIMUM ANNUAL ( 1 YRS) KESULTS *** 

** CONC OF OTHER IN MlCROGRAMSM**3 * * 

ALL 1ST HIGHEST VALUE IS 
2ND HIGHEST VALUE IS 
3RD HIGHEST VALUE IS 
4TH HIGHEST VALUE IS 
5TH HIGHEST VALUE IS 
6TH HIGHEST VALUE IS 
7TH HIGHEST VALUE IS 
8TH HIGHEST VALUE IS 
9TH HIGHEST VALUE IS 
1 OTH HIGHEST VALUE IS 



ScCnario 1: feux et biogaz - BenzGne 

1 1 AERMOD PRIME - (DATED 04079) 

AERMODPRi VERSION 4.3.0 
(C) COPYRIGHT 1998-2004, Trinity Consultants 

i Run Began on 10/27/2006 at 10:52:05 

** BREEZE AERMOD GIs Pro vS.O.1 - D:\emilie\stnBgal\bio+feu\benzene-02.dat 
** Trinity Consultants 

** PRIME 

CO STARTING 
CO TITLEONE NONE 
CO MODELOPT DFAULT CONC 
CO AVERTIME 1 8 24 ANNUAL 
CO POLLUTID OTHER 
CO FLAGPOLE 1.5 
CO RUNORNOT RUN 
CO FINISHED 

I 
SO STARTING 
SO ELEVUNIT METERS 

I SOLOCATION C AREAPOLY 30.0 58.2 5 
I SO LOCATION B AREAPOLY -186.56 -108.95 5 

** SRCDESCR zone B (1992-1999) 
SO LOCATION A AREAPOLY -299.9 250.6 5 
SO LOCATION FEU 1 AREAPOLY 190.0 -70.0 5 
SO LOCATION FEU2 AREAPOLY -85.0 -85.0 5 
SO LOCATION FEU3 AREAPOLY 50.0 -250.0 5 
SO LOCATION FEU4 AREAPOLY 130.0 -360.0 5 
SO LOCATION FEU5 AREAPOLY -630.0 -900.0 5 
SO LOCATION FEU7 AREAPOLY -490.0 -720.0 5 
SO LOCATION FEU8 AREAPOLY -270.0 -330.0 5 
SO LOCATION FEU9 AREAPOLY -620.0 -590.0 5 
SO LOCATION FEU10 AREAPOLY -825.0 -860.0 5 
SO LOCATION FEU6 AREAPOLY -300.0 -555.0 5 
SO SRCPARAM C 1.030000E-08 0 18 10 
SO AREAVERT C 30.0 58.2 -180.5 -99.0 -14.9 -191.7 -104.7 -357.3 
SO AREAVERT C -23.3 -506.1 -278.8 -511.8 -514.7 -674.6 -716.8 -961.0 
SO PLREAVERT C -792.6 -1059.3 -51 1.9 -921.7 -357.4 -638.1 
SO AREAVERT C -177.7 -514.6 49.7 -506.1 235.0 -410.7 344.5 -0.7 
SO AREAVERT C 268.7 30.1 131.1 -73.7 35.7 49.8 
SO SRCPARAM B 8.670000E-09 0 20 10 
SO AREAVERT B -186.56 -108.95 -28.98 -197.13 -1 18.95 -358.39 
SO AREAVERT B -36.61 -498.47 -290.22 -496.57 -524.29 -666.63 
SO AREAVERT B -636.66 -821.95 -740.41 -979.29 -860.38 - 1107.7 
SO AREAVERT B -1073.71 -1101.54 -1257.2 -1174.98 -1305.49 -1136.57 
SO AREAVERT B -1128.93 -1082.27 -903.7 -917.43 -951.0 -760.78 
SO AREAVERT B -873.89 -614.34 -645.04 -472.77 -390.27 -319.77 
SO AREAVERT B -358.61 -245.22 -264.61 -1 18.07 
SO SRCPARAM A 2.550000E-09 0 10 10 
SO AREAVERT A -299.9 250.6 -794.0 -131.3 -785.6 -454.2 -864.2 -605.8 
SO AREAVERT A -392.5 -313.8 -361.7 -243.6 -271.8 -120.1 -201.6 -100.4 
SO AREAVERT A -198.8 98.9 -299.9 256.2 
SO SRCPARAM FEUl 8.500000E-03 0 4 10 
SO AREAVERT FEUl 190.0 -70.0 195.0 -70.0 195.0 -72.0 190.0 -72.0 
SO SRCPARAM FEU2 8.500000E-03 0 4 10 



SO AREAVERT FEU2 -85.0 -85.0 -90.0 -85.0 -90.0 -87.0 -85.0 -87.0 
SO SRCPARAM FEU3 8.500000E-03 0 4 10 
SO AREAVERT FEU3 50.0 -250.0 55.0 -250.0 55.0 -252.0 50.0 -252.0 
SO SRCPARAM FEU4 8.500000E-f)3 0 4 10 
SO AREAVERT FEU4 130.0 -360.0 135.0 -360.0 135.0 -362.0 130.0 -362.0 
SO SRCPARAM FEU5 8.500000E-03 0 4 10 
SO AREAVERT FEU5 -630.0 -900.0 -635.0 -900.0 -635.0 -902.0 -630.0 -902.0 
SO SRCPARAM FEU7 8.500000E-03 0 4 10 
SO AREAVERT FEU7 490.0 -720.0 495.0 -720.0 495.0 -722.0 490.0 -722.0 
SO SRCPARAM FEU8 8.500000E-03 0 4 10 
SO AREAVERT FEU8 -270.0 -330.0 -275.0 -330.0 -275.0 -332.0 -270.0 -332.0 
SO SRCPARAM FEU9 8.500000B-03 0 4 10 
SO AREAVERT FEU9 -620.0 -590.0 -625.0 -590.0 -625.0 -592.0 -620.0 -592.0 
SO SRCPARAM FEU10 8.500000E-03 0 4 10 
SO AREAVERT FEU10 -825.0 -860.0 -830.0 -860.0 -830.0 -862.0 -825.0 -862.0 
SO SRCPARAM FEU6 8.500000E-03 0 4 10 
SO AREAVERT FEU6 -300.0 -555.0 -305.0 -555.0 -305.0 -557.0 -300.0 -557.0 
SO SRCGROUP C C 
SO SRCGROUP B B 
SO SRCGROUP A A 
SO SRCGROUP FEUl FEU 1 
SO SRCGROUP FEU2 FEU2 
SO SRCGROUP FEU3 FEU3 
SO SRCGROUP FEU4 FEU4 
SO SRCGROUP FEU5 FEU5 
SO SRCGROUP FEU7 FEU7 
SO SRCGROUP FEU8 FEU8 
SO SRCGROUP FEU9 FEU9 
SO SRCGROUP FEU LO FEUl 0 
SO SRCGROUP FEU6 FEU6 
SO SRCGROUP ALL 
SO FINISHED 

*** THE MAXIMUM 25 1-HR AVEKAGE CONCENTKATION VALUES FOR SOURCE GROUP: ALL *** 
INCLUDING SOURCE(S): C , B , A , FEUl , FEU2 , FEU3 , FEU4 , 

FEU5 ,FEU7 , FEU8 , FEU9 , FEU10 , FEU6 , 

** CONC OF OTHER IN MICROGRAMS/M**3 * * 

RANK CONC (YYMMDDHH) AT RECEPTOR (XR,YR) OF TYPE RANK CONC (YYMMDDHH) 
AT RECEPTOR (XR,YR) OF TYPE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1. 320.27325 (021021 19) AT ( 1100.00, 500.00) DC 14. 192.57100 (021021 19) AT ( 2300.00, 
1300.00) DC 

2. 300.66733 (021021 19) AT ( 1200.00, 600.00) DC 15. 191.22031 (021021 19) AT ( 2200.00, 
1200.00) DC 

3. 280.7257 1 (021021 19) AT ( 1300.00, 600.00) DC 16. 189.68945 (02092120) AT ( 1600.00, 
100.00) DC 

4. 280.43735 (021021 19) AT ( 1200.00, 500.00) DC 17. 187.50800 (02082922) AT ( 1700.00, 
100.00) DC 

5. 275.86536 (021021 19) AT ( 1056.60, 573.70) DC 18. 187.06415 (021021 19) AT ( 1500.00, 
600.00) DC 

6. 273.02347 (021021 19) AT ( 1100.00, 600.00) DC 19. 186.71 194 (021021 19) AT ( 2400.00, 
1400.00) DC 

7. 238.71 I43 (021021 19) AT ( 1400.00, 600.00) DC 20. 183.88638 (021021 19) AT ( 2300.00, 
1400.00) DC 

8. 232.85512 (02102119) AT ( 1300.00, 500.00) DC 21. 182.15350 (02082922) AT ( 1600.00, 
100.00) DC 

9. 222.40733 (021021 19) AT ( 1200.00, 400.00) DC 22. 181.63676 (02092120) AT ( 1700.00, 
200.00) DC 



*** THE MAXIMUM 25 24-HR AVERAGE CONCENTRATION VALUES FOR SOURCE GROUP: C *** 
INCLUDING SOURCE(S): C , 

** CONC OF OTHER IN MICROGEUMSN**3 ** 

RANK CONC (YYMMDDHH) AT RECEPTOR (XR,YR) OF TYPE RANK CONC (WMMDDHH) 
AT RECEPTOR (XR,YR) OF TYPE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1. 0.07857 (02091324) AT ( 1056.60, 573.70) DC 14. 0.04892c(020E 1424) AT ( 2000.00, 0.00) 
DC 

2. 0.07066 (02091324) AT ( 1100.00, 600.00) DC 15. 0.04863~(02082924) AT ( 1800.00, -100.00) 
DC 

*** THE SUMMARY OF MAXIMUM ANNUAL ( 1 YRS) RESULTS *** 

** CONC OF OTHER M MICROGRAMS/M**3 ** 

NETWORK 
GROUP ID AVERAGE CONC RECEPTOR (XR, YR, ZELEV, ZHILL, ZFLAG) OF TYPE 
GRID-ID 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ALL 1 ST HIGHEST VALUE IS 0.33750 AT ( 1500.00, 0.00, 

2ND HIGHEST VALUE IS 0.32362 AT ( 1600.00, -100.00, 
3RD HIGHEST VALUE IS 0.3 1 153 AT ( 1600.00, 0.00, 
4TH HIGHEST VALUE IS 0.30839 AT ( 1700.00, -300.00, 
5TH HIGHEST VALUE IS 0.305 10 AT ( 1700.00, -200.00, 
6TH HIGHEST VALUE IS 0.30273 AT ( 1700.00, -100.00, 
7TH HIGHEST VALUE IS 0.29072 AT ( 1700.00, 0.00, 
8TH HIGHEST VALUE IS 0.28498 AT ( 1800.00, -300.00, 
9TH HIGHEST VALUE IS 0.2839 1 AT ( 1800.00, -200.00, 
lOTH HIGHEST VALUE IS 0.28158 AT ( 1800.00, -100.00, 



ScCnario 1: feux - AcrolCine 

1 AERMOD PRIME - (DATED 04079) 

AERMODPRi VERSION 4.3.0 
(C) COPYRIGHT 1998-2004, Trinity Consultants 

Run Began on 1013 It2006 at 19:20:48 

** BREEZE AERMOD GtS Pro v5.0.1 - D:\emilie\senegal\feuhcroleine-02.dat 
** Trinity Consultants 

CO STARTING 
CO TITLEONE NONE 
CO MODELOPT DFAULT CONC 
CO AVERTIME 1 8 24 ANNUAL 
CO POLLUTID OTHER 
CO FLAGPOLE 1.5 
CO RUNORNOT RUN 
CO FINISHED 

SO STARTING 
SO ELEVUNI'T METERS 
SO LOCATION FEUl AREAPOLY 190.0 -70.0 5 
SO LOCATION FEU2 AREAPOLY -85.0 -85.0 5 
SO LOCATION FEU3 AREAPOLY 50.0 -250.0 5 
SO LOCATION FEU4 AREAPOLY 130.0 -360.0 5 
SO LOCATION FEU5 AREAPOLY -630.0 -900.0 5 
SO LOCATION FEU7 AREAPOLY -490.0 -720.0 5 
SO LOCATION FEU8 AREAPOLY -270.0 -330.0 5 
SO LOCATION FEU9 AREAPOLY -620.0 -590.0 5 
SO LOCATION FEUlO AREAPOLY -825.0 -860.0 5 
SO LOCATION FEU6 AREAPOLY -300.0 -555.0 5 
SO SRCPARAM FEUl 2.000000E-04 0 4 10 
SO AREAVERT FEU1 190.0 -70.0 195.0 -70.0 195.0 -72.0 190.0 -72.0 
SO SRCPARAM FEU2 2.000000E-04 0 4 10 
SO AREAVERT FEU2 -85.0 -85.0 -90.0 -85.0 -90.0 -87.0 -85.0 -87.0 
SO SRCPARAM FEU3 2.000000E-04 0 4 10 
SO AREAVERT FEU3 50.0 -250.0 55.0 -250.0 55.0 -252.0 50.0 -252.0 
SO SRCPARAM FEU4 2.000000E-04 0 4 10 
SO AREAVERT FEU4 130.0 -360.0 135.0 -360.0 135.0 -362.0 130.0 -362.0 
SO SRCPARAM FEU5 2.000000E-04 0 4 10 
SO AREAVERT FEU5 -630.0 -900.0 -635.0 -900.0 -635.0 -902.0 -630.0 -902.0 
SO SRCPARAM FEU7 2.000000E-04 0 4 10 
SO AREAVERT FEU7 -490.0 -720.0 -495.0 -720.0 -495.0 -722.0 -490.0 -722.0 
SO SRCPARAM FEU8 2.000000E-04 0 4 10 
SO AREAVERT FEU8 -270.0 -330.0 -275.0 -330.0 -275.0 -332.0 -270.0 -332.0 
SO SRCPARAM FEU9 2.000000E-d4 0 4 10 
SO AREAVERT FEU9 420.0 -590.0 -625.0 -590.0 -625.0 -592.0 -620.0 -592.0 
SO SRCPARAM FEUlO 2.000000E-04 0 4 10 
SO AREAVERT FEUlO -825.0 -860.0 -830.0 -860.0 -830.0 -862.0 -825.0 -862.0 
SO SRCPARAM FEU6 2.000000E-04 0 4 10 
SO AREAVERT FEU6 -300.0 -555.0 -305.0 -555.0 -305.0 -557.0 -300.0 -557.0 
SO EMISUNIT 1 .OE+09 GRAMStSEC NANOGRAMS/M**3 
SO SRCGROUP FEUl FEUl 
SO SRCGROUP FEU2 FEU2 
SO SRCGROUP FEU3 FEU3 
SO SRCGROUP FEU4 FEU4 



SO SRCGROW FEU5 FEU5 
SO SRCGROW FEU7 FEU7 
SO SRCGROUP FEU8 FEU8 
SO SRCGROUP FEU9 FEU9 
SO SRCGROUP FEU10 FEUl 0 
SO SRCGROUP FEU6 FEU6 
SO SRCGROUP ALL 
SO FINISHED 

*** THE MAXIMUM 25 1 -HR AVERAGE CONCENTRATION VALUES FOR SOURCE 
GROUP: ALL *** 

INCLUDING SOURCE(S): FEUl ,FEU2 ,FEU3 ,FEU4 , FEU5 ,FEU7 ,FEU8 , 
FEU9 , FEU10 , FEU6 , 

** CONC OF OTHER IN NANOGRAMSM**3 ** 

RANK CONC (YYMMDDHH) AT RECEPTOR (XR,YR) OF TYPE RANK CONC (YYMMDDHH) 
AT RECEPTOR (XR,YR) OF TYPE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1. 7491.86621 (021021 19) AT ( 1100.00, 500.00) DC 14. 4504.04004 (0?102119) AT ( 2300.00, 
1300.00) DC 

2. 7032.89697 (021021 19) AT ( 1200.00, 600.00) DC 15. 4472.22656 (021021 19) AT ( 2200.00, 
1200.00) DC 

3. 6565.79639 (021021 19) AT ( 1300.00, 600.00) DC 16. 4435.27246 (02092 120) AT ( 1600.00, 
100.00) DC 

4. 6558.78418 (021021 19) AT ( 1200.00, 500.00) DC 17. 4385.59277 (02082922) AT ( 1700.00, 
100.00) DC 

5. 6451.31787 (021021 19) AT ( 1056.60, 573.70) DC 18. 4375.86670 (021021 19) AT ( 1500:00, 
600.00) DC 

6. 6384.79053 (021021 19) AT ( 1100.00, 600.00) DC 19. 4366.63770 (021021 19) AT ( 2400.00, 
1400.00) DC 

7. 5583.0371 1 (021021 19) AT ( 1400.00, 600.00) DC 20. 4299.83936 (021021 19) AT ( 2300.00, 
1400.00) DC 

8. 5446.75342 (021021 19) AT ( 1300.00, 500.00) DC 21. 4258.04297 (02082922) AT ( 1600.00, 
100.00) DC 

9. 5203.16309 (02 102 119) AT ( 1200.00, 400.00) DC 22. 4244.76807 (02092120) AT ( 1700.00, 
200.00) DC 

lo. 4678.59521 (02092120) AT ( 1400.00, 100.00) DC 23. 4214.15283 (02092120) AT ( 1600.00, 
200.00) DC 

1 1. 4661.46582 (02 1021 19) AT ( 1600.00, 700.00) DC 24. 4187.09570 (021021 19) AT ( 2500.00, 
1500.00) DC 

12. 4622.61914 (02092120) AT ( 1500.00, 100.00) DC 25. 41 84.98926 (020921 20) AT ( 1400.00, 
200.00) DC 

13. 4620.65430 (02102 1 19) AT ( 2200.00, 1300.00) DC 

*** THE MAXIMUM 25 24-HR AVERAGE CONCENTRATION VALUES FOR SOURCE GROUP: FEUl *** 
INCLUDING SOURCE(S): FEUl , 

** CONC OF OTHER IN NANOGRAMS/M**3 ** 

RANK CONC (YYMMDDHH) AT RECEPTOR (Xl2,YR) OF TYPE RANK CONC (YYMMDDHH) 
AT RECEPTOR (XR,YR) OF TYPE 
- - - - - - - - - - - - - - - - - - " - - - - - - - - - - " - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

1. 135.21002c(02081424) AT ( 1500.00, 0.00) DC 14. 88.77617~(02082924) AT ( 2100.00, 0.00) 
DC 

2. 127.99046~@2082924) AT ( 1500.00, 0.00) DC 15. 86.09966~(02082924) AT ( 1300.00, 300.00) 
DC 



*** THE SUMMARY OF MAXIMUM ANNUAL ( 1 YRS) RESULTS *** i 

** CONC OF OTHER IN NANOGRAMS/M**3 ** 

NETWORK 
GROUP ID AVERAGE CONC RECEPTOR (XR, YR, ZELEV, ZHILL, ZFLAG) OF TYPE 

I 
GRID-ID 

I 
. . . . . . . . . . . . . . . . . . . . . . . . . .  

ALL 1 ST HIGHEST VALUE IS 
2ND HIGHEST VALUE IS 
3RD HIGHEST VALUE IS 
4TH HIGHEST VALUE IS 
5TH HIGHEST VALUE IS 
6TH HTGHEST VALUE IS 
7TH HIGHEST VALUE IS 
8TH HIGHEST VALUE IS 
9TH HIGHEST VALUE IS 
1 OTH HIGHEST VALUE IS 



ScCnario 3: Biogaz - Captage - Chlorobendne 

I AERMOD PRIME - (DATED 04079) 

AERMODPRi VERSION 4.3.0 
(C) COPYRIGHT 1998-2004, Trinity Consultants 

Run Began on 1 1/02/2006 at 18:04: 10 

** BREEZE AERMOD GIs Pro v5.0.1 - D:\ernilie\senegal\capt5O\chlorobenz-02.dat 
** Trinity Consultants 

** PRIME 

CO STARTrNG 
CO TITLEONE NONE 
CO MODELOPT DFAULT CONC 
CO AVERTIME 1 8 24 ANNUAL 
CO POLLUTID OTHER 
CO FLAGPOLE 1.5 
CO RUNORNOT RUN 
CO FINISHED 

SO STARTING 
SO ELEWNIT METERS 
SO LOCATION C AREAPOLY 30.0 58.2 5 
SO LOCATION B AREAPOLY -186.56 -108.95 5 
** SRCDESCR zone B (1992-1999) 
SO LOCATION A AREAPOLY -299.9 250.6 5 
SO SRCPARAM C 9.690000E-10 0 18 10 
SO AREAVERT C 30.0 58.2 -180.5 -99.0 -14.9 -191.7 -104.7 -357.3 
SO AREAVERT C -23.3 -506.1 -278.8 -51 1.8 -514.7 -674.6 -716.8 -961.0 
SO AREAVERT C -792.6 -1059.3 -51 1.9 -921.7 -357.4 -638.1 
SO AREAVERT C -177.7 -514.6 49.7 -506.1 235.0 410.7 344.5 -0.7 
SO AREAVERT C 268.7 30.1 131.1 -73.7 35.7 49.8 
SO SRCPARAM B 8.180000E-10 0 20 10 
SO AREAVERT B -186.56 -108.95 -28.98 -197.13 -118.95 -358.39 
SO AREAVERT B -36.61 -498.47 -290.22 -496.57 -524.29 -666.63 
SO AREAVERT B -636.66 -821.95 -740.41 -979.29 -860.38 -1107.7 
SOAREAVERT B -1073.71 -1101.54 -1257.2 -1174.98 -1305.49 -1136.57 
SO AREAVERT B - 1  128.93 -1082.27 -903.7 -917.43 -951.0 -760.78 
SO AREAVERT B -873.89 -614.34 -645.04 -472.77 -390.27 -319.77 
SO AREAVERT B -358.61 -245.22 -264.61 - 1  18.07 
SO SRCPARAM A 4.810000E-10 0 10 10 
SO AREAVERT A -299.9 250.6 -794.0 -131.3 -785.6 -454.2 -864.2 -605.8 
SO AREAVERT A -392.5 -313.8 -361.7 -243.6 -271.8 -120.1 -201.6 -100.4 
SO AREAVERT A -198.8 98.9 -299.9 256.2 
SO SRCGR0T.JP ZONEB B 
SO SRCGROUP ZONEA ZONEA 
SO SRCGROW ZONEC ZONEC 
SO SRCGROUP ZONED ZONED 
SO SRCGROUP ALL 
SO FINISHED 

*** THE MAXIMUM 25 1-HR AVERAGE CONCENTRATION VALUES FOR SOURCE GROUP: ALL *** 
INCLUDINGSOURCE(S): C ,B , A  , 

** CONC OF OTHER IN MICROGRAMS/M**3 + * 



RANK CONC (YYMMDDHH) AT RECEPTOR (XR,YR) OF TYPE RANK CONC (YYMMDDHH) 
AT RECEPTOR (XR,YR) OF TYPE 
- - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

1. 0.17634 (021021 19) AT ( 1100.00, 500.00) DC 14. 0.1 1986 (021021 19) AT ( 1200.00, 400.00) 
DC 

2. 0.16728 (02102 1 19) AT ( 1200.00, 600.00) DC 15. 0.1 1985 (02092 120) AT ( 1600.00, 300.00) 
DC 

3. 0.16061 (021021 19) AT ( 1056.60, 573.70) DC 16. 0.1 1930 (02092120) AT ( 1500.00, 300.00) 
DC 

4. 0.15919 (021021 19) AT ( 1100.00, 600.00) DC 17. 0.1 1906 (02092120) AT ( 1700.00, 300.00) 
DC 

5. 0.1591 5 (021021 19) AT ( 1200.00. 500.00) DC 18. 0.1 1896 (02092120) AT ( 1700.00, 200.00) 
DC 

6. 0.15836 (021021 19) AT ( 1300.00, 600.00) DC 19. 0.1 1776 (02082922) AT ( 1400.00, 100.00) 
DC 

*** THE MAXIMUM 25 24-HR AVERAGE CONCENTRATION VALUES FOR SOURCE GROUP: ZONEB 
*** 

INCLUDING SOURCE(S): B , 

** CONC OF OTHER IN MICROGRAMS/M**3 ** 

RANK CONC (YYMMDDHH) AT RECEPTOR (XR,YR) OF TYPE RANK CONC W D D H H )  
AT RECEPTOR (XR,YR) OF TYPE 



*** THE SUMMARY OF MAXIMUM ANNUAL ( 1 YRS) RESULTS *** 

** CONC OF OTHER IN MICROGRAMS/M**3 ++ 

NETWORK 
GROUP ID AVERAGE CONC RECEPTOR (XR, YR, ZELEV, ZHILL, ZFLAG) OF TYPE 

GRID-ID 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ALL 1ST HIGHEST VALUE IS 0.00023 AT ( 1500.00, 0.00, 5.00, 5.00, 1.50) DC 
2ND HlGHEST VALUE IS 0.00023 AT ( 1600.00, -100.00, 5.00, 5.00, 1.50) DC 
3RD HIGHEST VALUE IS 0.00021 AT ( 1700.00, -300.00, 5.00, 5.00, 1.50) DC 
4TH HIGHEST VALUE IS 0.00021 AT ( 1600.00, 0.00, 5.00, 5.00, 1.50) DC 
5TH HIGHEST VALUE IS 0.0002 1 AT ( 1700.00, -200.00, 5.00, 5.00, 1.50) DC 
6TH HIGHEST VALUE IS 0.00021 AT ( 1700.00, -100.00, 5.00, 5.00, 1.50) DC 
7TH HIGHEST VALUE IS 0.00021 AT ( 1400.00, 100.00, 5.00, 5.00, 1.50) DC 
8TH HIGHEST VALUE IS 0.00020 AT ( 1700.00, 0.00, 5.00, 5.00, 1.50) DC 
9TH HIGHEST VALUE IS 0.00020 AT ( 1500.00, 100.00, 5.00, 5.00, 1.50) DC 
lOTH HIGHEST VALUE IS 0.00020 AT ( 1800.00, -200.00, 5.00, 5.00, 1.50) DC 
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