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 5,112  4,867  

 1996 1  1996 1  

   2.1  30 10  
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 2010  3  
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2011 10 2012 12  

2012 2 6 3 2 2012 8 8 9 10  
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1984

40%  
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16 1992 
4 1. 1%

3 1 1984  
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3 (Attappady Hills Area

Development Society AHADS)
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1 2004 2012
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1.  

5 1 2012 2 1  

 2004 2006 2008 2010 2012 

Panchayat well 1.5 2 2.1 6.75 11 

Ramamoorthy 3.5 9.1 4 7.4 11.5 

Choriyamoopan 1 2.1 0.7 2.3 4 

Masani 2.5 3.1 0.9 2.8 6 

Vellingiri 4.5 6.25 3.6 6.7 12 

Abdul Kareem 1.5 2.1 1.9 2.7 5.1 

Jayavel 0.2 0.5 1.1 2.9 7 

  AHADS 

 

  

2 3 1996 2000 2005 2010

1996 3

 

 

2.  
 

 
ha  2010 1996

 (%) 1996 2000 2005 2010 
 141 189 262 339 240 

6 148 200 276 406 274 
 138 181 217 254 180 

 8 12 22 26 310 
 150 184 231 272 180 

 209 230 502 606 290 
7 225 290 450 500 220 

 300 315 320 750 250 

AHADS 

 

                                                   
6 AHADS 3
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3.  
 

 
/  2010 1996

(%) 1996 2000 2005 2010 

  95 125 170 373 390 
 193 248 367 381 197 

 730 964 1154 1366 190 
 6 8 16 20 360 

 299 347 429 558 190 
 13,063 14,375 31,375 39,375 300 

 338 405 675 1,200 360 
( ) 1,071 1,125 1,142 1,867 170 
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0.19*** 

 

0.10*** 

x

 

0.08*** 

AHADS  0.04*** 

 0.64*** 

sigma_u  0.46 

sigma_e  0.40 

rho  0.57 

R2  

 

Within = 0.63         Pob>Chi2 = 0.000 

Between = 0.41 

Overall = 0.51 
*** p<0.01 ** p<0.05 * p<0.1 
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17 5

AHADS

 

AHADS

AHADS AHADS

 

                                                   
16 5

1999 2011
5=

4= 3= 2= 1=
5

17  

2 
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2.4 
2.6 
2.8 

3 
3.2 
3.4 
3.6 
3.8 

4 

1999 2001 2003 2005 2007 2009 2011 

 

↑

↓
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5. 18 

 

   

 

 

 0.10*** 0.09*** 0.06*** 0.04*** 0.01** 

AHADS  0.07** 0.05*** 0.08*** 0.06*** 0.06*** 

 

0.78*** 0.79*** 0.80*** 0.85*** 0.89*** 

 0.03 0.14*** 0.05 0.07 -0.02 

sigma-U 0.30 0.31 0.38 0.29 0.32 

sigma-e 0.45 0.44 0.40 0.42 0.25 

rho 0.30 0.33 0.47 0.32 0.62 

R2  within 0.70 0.70 0.72 0.76 0.87 

    between 0.77 0.79 0.79 0.82 0.90 

    overall 0.73 0.74 0.76 0.80 0.90 

 

 

 

 

 

 

 
                                                   
18 

 



 

 15 

3.4  

 

3.4.1  

6

7  

146 micro watershed

7 100%  
 

6.  
   

 
(Agronomic 
Measure)  

 

(Land 
Development) 

 
 

  
 

 

32%

311 64%

177%

311

 

 

2002

2,047 1,981 96.8%

4 12



 

 16 

 
 

7.  
 

 

 

(2003 ) 

 

(2011 ) (%) 

 

(ha) 16,065 16,344 102 

(ha) 4,905 5,347 109 

(ha) 2,084 2417 116 

(ha) 574 181.5 32 

(ha) 3,938 3776 96 

 

(km) 361 342 95 

(km) 800 764 96 

 

(km) 

158 279 177 

 

( ) 91 134 147 

( ) 493 311 63 

( ) 1,749 1,339 77 

 

( ) 4 3 75 

( ) 116 102 88 

 *( ) 1 1 100 

 

 2,047 1,981 97 

 3,822 3,679 96 

 3,822 3,679 96 

 

( ) 4 4 100 

** ( ) 1 1 100 

( ) 12 12 100 

AHADS 
* 135  
  7.5  
** 2,500 ( 1,200) 

 

 

3.4.2  

3.4.2.1  

6,338 5,663



 

 17 

89.3% 5,112

4,867 ( 95.1%)  

 

3.4.2.2  

1996 1 2003 3 87

2010 2 172 198%

L/A 2002 3 2

 

 

 

 

AHADS  

AHADS

1999 9 168 96

 

 

 

CWRDM(Centre for Water 

Resources Development and Management)

15 146

1999 6 CWRDM 10
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124 2011

3  
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9 9 5

6

53

 

166

13

3



 

 19 

8  
 

8.  
   

 

 

 93 30,702  
 

 53 9,227   
 166 19,754  

 
 111 1,990  

 

 
220

12-15  
 

AHADS 

 

 
6.  AHADS  

AHADS 

 

AHADS

5 6



 

 20 

5 (Field Management Team)

 

 

 

HMC (Hospital Development Committee)

 

PTA 

(Parent Teachers Association)

 

2,000 60

 

AHADS

2012 3
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2012 6 AHADS 12

AHADS

 

 

3.5.2  

AHADS

 



 

 21 
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3.5.3  

2011

175 AHADS

2011 19 117 2012 4

AHADS

 

4%

2011 8 9

AHADS

4

2012 10 710

1,000  

 

9.  

(2011 8 30 ) 
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166  
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4,867 

 

53  
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(ha) 

16,065 16,344 

(ha) 4,905 5,347 

(ha) 2,084 2417 

(ha) 574 181.5 

(ha) 3,938 3776 

 

(km) 361 342 

(km) 800 764 
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158 279 

 

( ) 91 134 

( ) 493 311 

( ) 1,749 1,339 

 

( ) 4 3 
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 *( ) 1 1 

 

 2,047 1,981 

 

3,822 3,679 
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688  

5,650  

 

6,338  

 

5,112  

1 2.89  

1995 4  

 

240.17  

4,896  

 

5,136.17  

 

4,866.6  

1 2.62  

1995 10 2010 2  
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I II  

 

 

1

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

1.1  
40%

                                                   
1  

 
 



 

2 
 

1950 22%

82

33

4.40 1991

15

1997 2017 1997

 

 

1.2  

 

 

 

 6,193 6,188  

5,054 4,809  

 1997 12 1997 12  

2003 3 2003 3    

 2.1 30 10  

 

  

 2009 7  

 

2  

2.1  

 

 

2.2  

 

2011 10 2012 12  

2012 2 18 2 28 2012 8 25 9 2  

 

 

 

 



 

3 
 

3 A2  
3.1 3  

3.1.1  

1952 1/3

 (National Forest Policy) 5

1988 1988 (National Forest Policy 1988)

 

1.  

2.  

3. 4   

4. 

 

10 5 (2002-2007 )

5 750 ha( 150 ha)

2002 19% 2007 25% 2012

33%  

11 5 (2007-2012 )

1988

 

7

1997 2017 1997  

1. 15 1991 4.4%  

2. 

 

3. 

 

4. 

 

5. 

 
                                                   
2 A B C D  
3  
4 

 



 

4 
 

6.  

7.  

 

 

 

3.1.2  

40%

1950 22% 1999

6,373 59%  40% 1%

19.4%  

82

1998 33

4.4 1991

517km2 37% 895 km2(63%)

 
5

1991 553 m3 75%

2

 

736km2(42%) 1,028km2 (58%)6

                                                   
5 Karam Singh and et al. “Demand for Wood in Punjab”, Punjab Agricultural University. 1991. 
6 State of Forest Report 2011, Ministry of Environment and Forest 



 

5 
 

 

 

 

3.1.3  

1995 3

 

2002 3

4  

 

 

 

3.2 7  

3.2.1  

 

 

 

1993 550 m3 75

315 m3

5 m3 310 m3 8

57%  

2011 1,571  m3

9 632  m3 759

                                                   
7  
8 Project Report on Social Forestry in Punjab, Punjab Forestry Department, 1995. 
9 Von Mantel = x  



 

6 
 

 m3 10 83% 1993 57%

1993

2011 ( 1 )  

 

 

 

  

m3) 

 

m3) 

 

 

1993 550 315 57  

2011 759 632 83  
    Project Report on Social Forestry in Punjab, Punjab Forestry Department,    
          1995, India State of Forestry 2011, Ministry of Environment and Forest. 

 

2

1998 1999 1

2

87% 88% 2006 2011

1 4

60% 70%
11 51%

60 -61%

 

 

2.  

  (%)  (%) 

1998 87 87 

1999 88 88 

2006 70.6 65.5 

2011 61 60 

    

 

 

 

                                                   
10 India State of Forestry 2011, Ministry of Environment and Forest. 
11 Notification (July 23, 1986) Forest & Soil Conservation Department, Government of Punjab. 
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I 1997 2002 II 2003

2010

I 1997 2002 II 2003 2005

 

12

22 21

2006 2008 13  

2006 6 2008

1 2006 2 1

2006 4 1

2008

3  

 

3.  

 
 

 

 
(

20% ) 
(
20% 40%) 

 
(
40% 60%) 

 
(

60% ) 
 

‘06 ‘08 ‘06 ‘08 ‘06 ‘08 ‘06 ‘08 

 
17 17 3 4 1 0 0 0 21 

 8 10 7 10 6 1 0 0 21 

 7 14 12 6 2 1 0 0 21 

 9 12 8 8 4 1 0 0 21 

 12 15 6 5 3 1 0 0 21 

 14 16 5 5 2 0 0 0 21 

 

 

4 21 19

                                                   
12 Monitoring and Evaluation of Project Activities under Punjab Afforestation Project, Punjab 

Department of Forestry., 2009. 
13 

2006 2008
 



 

8 
 

2006 9 2008 6

2006 9 2008

12

2006 11

2006 4 2008 8 2006

4 2008

 

   

4.  

 
 

 

 
(

20% ) 
(
20% 40%) 

 
(
40% 60%) 

 
(

60% ) 
 

‘06 ‘08 ‘06 ‘08 ‘06 ‘08 ‘06 ‘08 

 
13 17 6 2 0 0 0 0 19 

 9 12 9 6 1 1 0 0 19 

 4 8 11 11 4 0 0 0 19 

 6 13 10 5 3 1 0 0 19 

 7 14 10 5 2 0 0 0 19 

 13 15 4 4 2 0 0 0 19 

 

 

2  

5 22 2006

2008 14 5

                                                   
14 7 13  



 

9 
 

 

 

5.  

 
    (ha) 

‘06 ‘08 ‘06 ‘08 ‘06 ‘08 ‘06 ‘08 ‘06 ‘08 

(shallow open 
well)* 

18 22 157 209 145 178 8 14 22 32 

(shallow tube 
well)**  
 

12 22 75 161 71 154 74 154 209 388 

(deep tube 
well)***  
 

11 19 57 77 55 75 50 66 862 1183 

(hand 
pump)****  

14 19 431 513 237 449 0 0 0 0 

   720 960 508 856 132 234 1093 1603 

 
*20   **50  ***150  **** 25-125  

 

 

 

 

3.2.2  

1990 JFMC Joint Forest Management Committee
15 1993

16 256 II 2003

JFMC  

 

1  

JFMC

NTFP (Non Timber Forest Product)

                                                   
15 1990 2000

NGO JFMC

JFMC NGO
 

16 India State of Forest Report 1999, Ministry of Environment and Forest 
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JFMC 10

15 JFMC

30  

JFMC

2006 -2007 2008 2003

33 6  

 

6.  
 2003  2004  2005  2006  2007  2008  

 
 

 
7,241 5,443 4,116 4,193 4,862 4,810 

2003
(%)  24 43 42 32 33 

 

 

2  

JFMC

JFMC JFMC

JFMC

 

JFMC
17 II

2003 2011

18 19

                                                   
17 256 5

JFMC 20
100

 
18 2003 2011

5= 4=
3= 2=

1= 5  
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6

 

 

 
1. JFMC  

 
 

 

3  
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(1927)
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19 2003 2011

5= 4=
3= 2= 1=

5  
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0.5 

1 
1.5 

2 
2.5 

3 
3.5 

4 
4.5 
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JFMC

17  (Division)

JFMC

17 5

JFMC

2005 12

JFMC

4 7 36 62

JFMC 2

 

 

 
2.  

 
 

JFMC
20 21

                                                   
20 2003 2011

5=
4= 3= 2= 1=

5  



 

13 
 

3

 

 

 
3.  

 
 

 

JFMC JFMC

JFMC
22 JFMC 23 4

2003

JFMC JFMC

JFMC

JFMC  

                                                                                                                                                     
21 2003 2011

(5= 4= 3= 2=
1= 5

22 2003 2011 JFMC
5= 4= 3= 2=

1= 5  
23 2003 2011 JFMC

5= 4= 3=
2= 1= 5

 

0 
0.5 

1 
1.5 

2 
2.5 

3 
3.5 

4 
4.5 
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JFMC

JFMC

 

 
4. JFMC  

JFMC  
 

3.3  

3.3.1  

1993 710  m3 24 2011 1,571 m3

25  

 

3.3.2  

 

/  

256 SHG(Self Help Group)

2008 12 219 348 SHG

4,755

                                                   
24 Project Report on Social Forestry in Punjab, Punjab Forestry Department, 1995. 
25 India State of Forestry 2011, Ministry of Environment and Forest. 
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JFMC

SHG JFMC

SHG JFMC

 
26 SHG

SHG

142 SHG SHG

28,721 35,944  

 

 

2003 2011

SHG 5

SHG SHG

2003 3 2011 8 2

SHG 2003 3 100

2011 1 SHG

2003 10% 2011 13% 3%

 

 

 
5.  

 
 

                                                   
26 Monitoring and Evaluation of Project Activities under Punjab Afforestation Project, Punjab 

Department of Forestry, 2009. 

0 
10000 
20000 
30000 
40000 
50000 
60000 
70000 
80000 
90000 

SHG

SHG



 

16 
 

SHG

27 2003

2011 6  
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3.4  

3.4.1  

 

( 7

8 )  

 

7.  (I ) 

 

 

 

(1997) 

 

(2002)  

(%) 

28 (ha) 25,000 25,120 100.4 

29 (ha) 2,500 2,275 91.0 

(ha) 1,800 1,802 100.1 

(ha) 2,000 1,700 85.0 

(ha) 20,000 20,151 100.8 

(ha) 5,000 5,000 100 

(ha) 2,450 2,433 99.3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                   
28  
29  
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8. (II ) 

 

 

 

(2003) 

 

(2009)  

(%) 

(ha) 11,000 11,005 100.0 

(ha) 1,200 1,200 100.0 

(ha) 400 400 100.0 

(ha) 300 307 102.3 

(ha) 6,500 6,677 102.7 

(ha) 800 800 100.0 

(ha) 700 706 100.9 

           

 

I

9 II

10  

 

9. I  

    

 366 366 0 
 266 266 0 

 16 16 0 
 

 
10. II  

    
 246 300 +54 

 200 362 +162 
  130 70 60 

 100 63 37 

 110 27 83 

 

 

3.4.2  

3.4.2.1  

L/A I 6,193 II 5,054 I



 

19 
 

6,188 II 4,809 99.9% 95.1%

I 278

II 615 I 190 II 698

68.3% 113.5% I II

893 888 99.4% ( 11

)  

11.  

  

 

 

 

  

L/A  

 

 

 

 

  

 

I  6,193 6,188 99.9 278 190 68.3 

II  5,054 4,809 95.1 615 698 113.5 

JICA  

  

3.4.2.2  

I II 1997 12 2007 3

112 1997 12 2010 3 148

132 II

 

 

3.4.3  

EIRR 27% 2011 39.2%

12 2011 EIRR

 

 

12. EIRR  

 2004  2011  

EIRR 27  39.2% 

 

 

 CO2  

 67  

 



 

20 
 

 

 

 

3.5  

3.5.1  

(PCCF, HOFF: Principal Chief Conservator of Forests, Head 

of Forest Force) (PCCF, HAG: Principal Chief 

Conservator of Forest, Higher Administrative Grade) 2 (CCF: 

Chief Conservator of Forests)

7  

 

 
 

7.  
 

 

13  

 

 

 

 

 

 

 



 

21 
 

13.  

 

  

Division  4 5  2 /

 

(Divisional Forest 

Officer) 17  

(Range) 10 8

 

(Ranger) 107  

 
(forest block) 3 2  (Forester) 240  

(Beat) 3 2  (Forest Guard) 980  
 

 

JFMC

JFMC

JFMC

JFMC

 

 

 

3.5.2  

 

13

 

JFMC



 

22 
 

 

 

 
8.  

Forest Survey of India 
 

8 2003 6.33% 2005

6.71% 2009 6.67% 2011 6.87%

 

 

 

3.5.3  

2010 30

14 2011 74,210,000

72,601,000

JFMC JFMC

JFMC

 

 

 

 

                                                   
30 3  



 

23 
 

14. 2011  
  

 
 

 
 60,368 60,575 

 11,650 10,072 

 850 849 

 650 607 

 700 698 

 74,218 72,601 

 

 

3.5.4  

JFMC

31

 

 

 

 

4  
4.1  

 

                                                   
31 5 5: 4: 3:

2: 1:  
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4.2.2 JICA  

 

 
4.3  
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7-10  7-10  

 

 

 

ID-P132 1997 12  

2003 2  

63  

 

ID-P146 2003 3  

2007 3  

49  

ID-P132 1997 12  

2003 2  

63  

 

ID-P146 2003 3  

2010 3  

85  

 

   

   

 

    

   

   

 

0  

13,437  

 

13.437  

11,247  

1 2.45  

2002 9  

 

0  

13,261  

 

13,261  

10,997  

1 2.55  

1997 2010  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 1

 

FORCOM  

   

 

 

 

 

 

 

 

 

 

 

 

 

 
6 9  

 

1.1  

80%

  



 

 2

1940 70%

2002 41.5%

1996 2001

 

FORCAP 1996 2003

1

 

FORCAP 6

2004 2  

 

1.2  

  

  

 

1 IS 2

 

2  

3 
PS 3

Community Support Programme: CSP 4

 

4  

 

 
1.  20 11 9  
2. 25  
3. 3  
4. 2,994 29 3

 
5. 1 1,431  

                                                   
1

 
2 

 
3 CSP  
4  



 

 3

6. 
 

 
1. 43  
2.  
3. 46 US  

 6 8,860  
 2004 2   2009 2  

 MAF NAFES  
  

 

 

FORCAP  
AQUIP 2

 

PAREDD  
 

Laos Extension for Agriculture Project
LEAP  

Northern Upland Development Program  
NGO  

 

1.3  

1.3.1  

2 CSP

430 US

PAFO DAFO

 

 

1.3.2  

5 3 3 5

2 1 2

2

5

 

 



 

 4

1.3.3  

CSP CSP

CSP CSP

Lao Extension Approach: LEA CSP

5 CSP

CSP
6

 

 

2  

2.1  

  

 

2.2  

 

2011 10 2012 12  

2012 1 8 1 15 2012 3 18 3 31  

 

3 C7  
3.1 8  

3.1.1  

 

5

 

5 5 2001-2005

                                                   
5 5 10

 
 

6 
 

7 A B C D  
8  



 

 5

2005

2010

6 5

2006-2010

15% 50%

2004

 

 

 

5 2001-2005

5 2006-2010

2020 2004 1 2020 70%

 

 

3.1.2  

 

9 7

 
9

Luang Prabang

                                                   
9 

 



 

 6

 

 

 

2001

NAFES NAFES

NAFES

 

 

3.1.3  

JICA  

 

 

 

 

3.2  

3.2.1  

3.2.1.1 CSP  

CSP

IS PS

 

 

CSP

 

 

IS

IS



 

 7

2 Type2
PDM Type2

 

 

Type 1  

 

 
 

Type 2  

 

 

 

 

 

 

 

 

 
  

 

PS PAFO DAFO
10

PAFO DAFO CSP

 

CSP IS PS

CSP

IS PS 11

                                                   
10  
11 

 

 

 



 

 8

DAFO 12  

 

3.2.1.2  

PAFO

DAFO IS

IS

PS DAFO

CSP IS PS

PS 4

1 4PS IS 4PS

. Type 2

IS PS

DAFO CSP

 

 

. Type 2  

 
IS 1st PS 2nd PS 3rd PS 4th PS  

or 
(%) 

(‘05  
3 ) 

(‘05  
11 ) 

(‘06  
5 ) 

(‘07  
5 ) 

(‘08  
4 ) 

 4 7 7 8 8 34 
 516 792 701 595 651 3,255 

       
 218 259 259 288 243 1,267 
 42% 33% 37% 48% 37% 39% 

       
 301 299 256 282 238  1,376 
 58% 38% 37% 47% 37% 42% 

PJ 4th PS 
4  

 

4

PAREDD 13

                                                   
12 PS DAFO  
13 PAREDD

 



 

 9

 

1 1 IS

IS

 

 

1 IS

Type 

2

IS OJT

IS  

2 IS 50% 2007 9

DAFO 4

2 50%

 

3 IS 20% 2 60%

20%

1 2.7% 2 39% Type 

2

2 20%

56.3% 60

2 20% 20.7%

20%

10%

26 16

7

2

 

4 IS

Hat Houay



 

 10 

2005 7 2007 8

117  

5 CSP

90%

IS  

 

2 2

Type 1 2

CSP

 

 

1 60%

PAFO 11 DAFO 8 5 4

2008 6 2 100% 4

FORCOM CSP  

2

60% PAFO DAFO

PS 66%  

3 60% 90%

4 PS

 

 

3 3 PS

CSP

CSP PS CSP

Type 2

Type 2

 

 

2 3

Type 1

Type 2
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2. Type 1  

 
 

 
 

 13 38% 
 17 50% 

 12 35% 
 

 

3. Type 2  

 
 34

 

 

 PJ    

 26 76% 272 374 102 
 26 76% 267 283 16 

 22 65% 225 230 5 
 10 29% 72 65 7  

 16 47% 148 150 2 
 7 21% 53 53  

 11 32% 83 72 11  
7 21% 49 44 5  

 3 9% 33 35 2 
 7 21% 65 70 5 

   1,267 1,376 109 
4th PS 4

 
 

1 CSP 9 34

1,404 CSP 6 4

 

2 1 PS 50%

40% 40%

 

3 1 PS 20% 12.4% 1 16.8%

2 20%

32.7% 20%  

1-3



 

 12 

15

8

 

 

4 4

CSP Lao Extension 

Approach: LEA

ETSC

CSP

CSP

 

 

1 MAF

CSP

 

2 MAF

 

 

. CSP  

 CSP

LEA  

CSP 14

CSP

Community Support Programme Tool: CSPT

LEA

 

 

 CSP

CSP  

 2009 1
                                                   
14 No. 3588 / NAFES 08, 29 November 2008 
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CSP 5

 

1

70 1 1.8

4. DAFO

 

 

4.  

Kip  

 IS 1st PS 2nd PS 3rd PS 4th PS 
 

or 
 

1  215 226 157 135 121 164 
 57% 60% 62% 57% 58% 59% 

PJ  43% 40% 38% 43% 42% 41% 
8,000Kip  

US$1  
 

 ETSC

CSP  

 FORCOM

ETSC

NAFES FORCOM

CSP

ETSC

CSP PAREDD

 

 

. CSP  

 

 

 CSP

PAREDD
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.  

  

PAREDD

 

 

3.2.1.2  

CSP

1 3

5

2  

 

1 2007 4

IS 1 PS 2 PS 1 50%

2008 10 IS 37.6% 1 PS 15.7% 2 PS

-1.2%

5

IS 1st PS 7 4

2nd PS 7 1 50%
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5.  

 
 1  

2008 10
 %  

IS Samton 8 24 200 
IS Pongdon 10 28 180 
IS Namon 11 28 155 
IS Hat Houay 10 20 100 
1st PS Natak 11 22 100 
1st PS Phakha 4 8 100 
1st PS Pangthong 8 15 88 
1st PS Vangheung 10 16 60 
2nd PS Silimoon 6 16 167 

 

 

2 IS 1 PS IS

1 PS 50%

30%

2006 12% 2007 17% 2008 10 15.8%

30% 50%

1 

2006

22% 2007 29% 2008 10 27% 30%

2006 1% 2007 3% 2008 10 3%

30%  

1

 

3 IS 1

PS 2 PS

CSP

CSP



 

 16 

DAFO

2010 Nan Houyla

 

4 PS

60% 50%

80%

 

5

30%

54.5%

2  

 

PDM

CSP

PDM

CSP
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3.2.2  

3.2.2.1  

CSP

 

 

1

1992-2002

CSP

 

PAREDD Luang Prabang

6.

Luang Prabang

 

 

6. Luang Prabang  

 
 (%) 

1990   2000   2010  
Luang Prabang  

Viengkham  68.2 -9.7 58.5 -4.6 53.9 
Nan  62.1 -9.1 53 -3.0 50 
Pakseng  61.3 -10.4 50.9 -9.1 41.8 

 
62.4  -8.7 53.7  -5.9 47.8  

PAREDD
 

 

2 1

50% 54.5%

1 PS

70%



 

 18 

15 Nan Pondong IS 103ha 75ha Pakseng Hat Houay

IS 100ha 36ha Sayaboury Natak 1st PS 78ha 36ha

Sayaboury Tha 2nd PS 280ha 180ha Pakseng Houasaking

3rd PS 70ha 13ha

Lao Policy Bank Lao Agriculture Promotion Bank

 

 

2

2

7.

Luang Prabang

 

 

7. Luang Prabang  

 
 (%) 

1990   2000   2010  
Luang Prabang  

Viengkham 3.0 -0.1 2.9 -0.1 2.8 
Nan 4.4 -0.9 3.5 1.1 4.6 
Pakseng 4.1 -1.6 2.5 1.1 3.6 

 
3.9  -0.4 3.5  0.6 4.1  

PAREDD
 

 

JICA

                                                   
15 
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PAREDD

PDM

 

 

3.2.2.2  

Sayaboury Houysao CSP

8.

Viengkham Samton

CSPT

 

 

8. Sayaboury Houysao  

 
PAFO CSP 1 Houysao

 
Houysao

 

 

 PAFO 5 Kip US$ 6.3
 

1 Kip/HH 33,000Kip/ 3%
PAFO 8%

 

  Type 1   
 

 

  Type 2   
82 HH  

11HH  12 HH 
6 HH  8 HH 

  
1.8 Kip US$225 HH  

3  

  

 
Houysao  



 

 20 

 

PAREDD

PAREDD

REDD
16 CSP

 

 

3.2.2.3  

 

 

CSP

CSP

 

 

3.3  

3.3.1  

9.  
   

1  
6  

 
11  
9  

2  2 3 /   25  

3 3    

4  
 

 
 

29 3  

 686  688  

  46 US  

 

                                                   
16 
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3.3.1.1  

 

 

 / /

 

 

PCM/  

 

 

25 NAFES 6 PAFO 11 DAFO 8

 

 

10.  
  

/ /  PAFO 5 DAFO 2  

 NAFES 2  

/ /  
NAFES 1 PAFO 4
DAFO 6  

 NAFES 1  

 
NAFES 1 PAFO 1  

 
NAFES 1  

 NAFES 1  

 
PAFO 1  

 
 

 

 

 

 

 

NAFES PAFO DAFO 43

11 NAFES

2 PAFO 9



 

 22 

 

 

11.  
   

NAFES 6  
 

PAFO 13  4

 
DAFO 24   

 
 

 

NAFES

 

 

3.3.1.2  

686,360 688,600 100%

 

 

3.3.1.3  

60  

 

CSP

 

 

3.4  

3.4.1  

7 5

2011-2015

11% 65%

5 2011-2015 2015



 

 23 

 

 

5 12

 

 
12. 17  

2005  2006  2007  2008  2009  2010  
Luang Prabang        

’000 ha  20.6 20.0 16.6 15.8 19.0 16.8 
’000 Tons  39.6 32.1 24.1 21.8 27.6 32.4 

Sayaboury        
’000 ha  15.0 14.7 15.7 13.5 14.4 14.3 

’000 Tons  31.4 28.7 23.1 24.9 27.6 29.5 
Bokeo        

’000 ha  3.9 7.8 9.3 8.7 7.0 10.1 
’000 Tons  8.6 13.9 18.4 20.4 19.2 20.7 

Luang Namtha        
’000 ha  6.7 6.7 6.0 5.1 6.2 4.9 

’000 Tons  12.9 11.5 10.7 9.5 11.0 8.5 
Houaphan        

’000 ha  13.6 12.0 12.1 12.0 14.0 15.8 
’000 Tons  25.2 22.7 26.0 27.0 32.0 35.0 

Vientiane        
’000 ha  1.3 1.7 1.2 12.0 9.5 8.6 

’000 Tons  2.8 3.3 1.5 19.7 15.5 15.2 
FAO  

 

3.4.2  

CSPT LEA

CSPT

CSPT

PAFO

DAFO

13.
                                                   
17  

 



 

 24 

PAFO DAFO

PAFO DAFO

CSP  

 

13.  

 
PAFO/ 
DAFO 

 
/ 

 
  

Luang Prabang  PAFO   

 

Nan  DAFO  34  

21
13

 

Pakseng  DAFO  37  
20

17  

Viengkham  DAFO  36  
15

21  

Sayaboury  PAFO  15  25  

Sayaboury  DAFO  72   

Bokeo  PAFO  129  
99

30 7
 

Pha Oudom  DAFO  50  
38

12 42
 

Luang Namtha  PAFO  107  
87

20  

Long  DAFO  40  
34

6  

Houaphanh  PAFO  157  
92

65  

Viengthong  DAFO  30  

17
13

 

Houamuang  DAFO  23  

18
5

 

Vientiane  PAFO  18  
3 4

 

Feuang  DAFO  7  
6

12
 

 



 

 25 

 

CSP

3 1

14. 

 

 

 

 

 

 

 

 

 

 

 

14.  

 
IS 1st PS 2nd PS 3rd PS  4th PS   
4  7  7 8  8  34  

 
 2 1 3 1 1 8 

 2 2 3 2 2 11 
 - 4 1 1 1 7 

 - - - 2 - 2 
 - - - 2 4 6 

3rd PS 2 4th PS 4  
 

3.4.3  

CSP
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Type 2

3~4 1

 

 

3.4.4  

CSP PAFO

DAFO

Kip

PAFO DAFO

 

34

21

6  
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  15.  

 

15.   

 
IS 1st PS 2nd PS 3rd PS  4th PS   
4  7  7 8  8  34  

 
 1 1 4 2 2 10 

 3 3 2 2 1 11 
 - 1 1 - - 2 

 - 2 - 2 1 5 
 - - - 2 4 6 

3rd PS 2 4th PS 4  
 

3.4.5  

CSP

 

 

Type 2

34 19 6

16. CSP

Type 1 4

7  

 

16.  CSP  

 
IS 1st PS 2nd PS 3rd PS  4th PS   
4  7  7 8  8  34  

Type 1  
 1 - 1 - - 2 

 2 3 2 1 1 9 
 - 2 1 - - 3 

 1 2 1 3 - 7 
 - - 2 2 3 7 

 - - - 2 4 6 
Type 2  

 1 2 3 1 2 9 
 3 - 4 2 1 10 

 - 3 - 1 1 5 
 - 2 - 2 - 4 

 - - - 2 4 6 
3rd PS 2 4th PS 4  
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4  
4.1  

 

 

4.2  

4.2.1  
. PAFO DAFO CSP  

PAFO DAFO CSP

CSP

 

  Sayaboury Houysao

CSP



 

 29 

CSP

CSP  

 CSP

CSP PAFO

DAFO  

 CSP

CSP DAFO

CSP

CSP

DAFO

 

 

.  

CSPT LEA CSPT

 

 

.  

CSP

 

 

4.2.2  JICA  

 

 PAFO DAFO CSP

Sayaboury Houysao
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CSP

 

 

CSPT  

  

 

4.3  

.  

 

Sayaboury Houysao

 

 
 

.  

PDM

CSP

PDM

CSP
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PDM

 

 

 

 

 



 

 1

 

 

  

 

 

1 2

 

 

 

 

 

 

 

 

 

 

 
                                                   
1  Arzú URNG Unidad 

Revolucionaria Nacional Guatemalteca 1996 12 URNG
URNG

 
2 1960 URNG

1996  



 

 2

 

 

 

 

 

 

 

 

        CA-01W 

 

1.1  

1998

13,238km 74%

1960 1996 12 10

Chimaltenango CA-01W CA-01W

Alta Verapaz Quiché

Huehuetenango RN-7W RN-7W

 

CA-01W

San Cristóbal Frontera La Mesilla

50km/h

RN-7W CA-01W CA-14

San Cristóbal Verapaz 3

20km/h

 

1996 12

RN-7W

 

 

 



 

 3

1.2  

 

CA-01W A  RN-7W 3

B-1 B-2 B-3 2

A B-1 B-2 B-3

B-3 45.3km 2km

2km 20.3km 18.3km

 

 

1  
   

 
 

A  CA-01W  37.0km 
B-1  RN-7W  54.5km 
B-2  RN-7W  45.6km 

B-3  RN-7W
 45.3km 

 182.4km 

 
65m 20m  

 
 

 
1  

 
 

 



 

 4

 5,781   5,777  

 1998 10   1999 9  

 2.2 30 10  

 

  

DGC  

 2007 7  

 

 

Constructora Nacional CONASA  

Constructora DL Tokura 

Construction  

Tokura Construction  

 Construction Project Consultants CPC  

InplaSA  

F/S  

CA-01W

 

RN-7W F/S Estudio de Factibilidad 

Limitada Técnico-Económica-Ambiental de la Ruta 

National 7W, Tramo: Buenos Aires 

(Chiantla)-Sacapulas-San Cristóbal Verapaz

PHRD

 

 31.5

Secondary and Regional Road Rehabilitation 

Project Loan No. 3002 GU L/A 1993  

150 Road Rehabilitation and 

Modernization Program GU-0017 L/P 1995  

2,962 

FIS GT-P3 L/A 1995

 

66.7 Rural 

and Main Roads Project Loan 4260-GU M/D 1997

 

KfW 7.7 Rural 

Road Construction I BMZ 1987 65 927 P/A 1997



 

 5

 

992 1998  

7,357

GT-P5 L/A 2006  

CA-02W 4 119.4

Rehabilitación de la ruta existente y ampliación a 

cuatro carriles de la ruta CA-2 Occidente Linea 

2079 L/A 2011  

 

 

 

2.1  

 

 

2.2  

 

2011 9 2012 12  

2012 3 4 3 17 2012 8 19 8 28  

 
2.3  

3

 

 

C3  
3.1 4  

3.1.1  

1996-2000 Plan de Gobierno

                                                   
3 A B C D  
4  



 

 6

 

MCIV 2008-2017 10

Plan de Desarrollo Vial

5

2012-2016

 

 

3.1.2  

CA-01W

50km/h

CA-01W

RN-7W CA-01W

CA-14

20km/h

RN-7W

178-277%

 
1996 12

p1

 

 

 

3.1.3  

1996 12 1997 6

5

11

                                                   
5 Rural and Main 

Roads Project  



 

 7

 

 

 

3.2 6  

3.2.1  

 

 

3.2.1.1  

1  

A CA-01W  

A

70km/h DGC
7  

B RN-7W  

B-3 2km

1.1

2km 20.3km 11.1
8 40km/h

 

B-3 25km B-1 54.5km B-2 45.6km

60km/h

DGC  

 

 

                                                   
6  
7 7 CA-01W

RN-07W
RN-07W

RN-07W
RN-07W

 
8 RN-7W  



 

 8

2  

A 61% 8,479 13,623 /

B-1 70% 255 383 / B-2 213% 92 288 /

B-3 89% 128 242 /
9 14 47%

 

B-1 B-2 B-3 

5 10

2km

 

 

3.2.1.2  
10 IRI CA-01W

2006 2.0 3.0 1.05 1.63 11 RN-7W

DGC B1 2005 B2 2007

B-1~B-2 3.5 2.8
12  

 

3.2.2  

3.2.2.1  

CA-01W RN-7W

2010 2001

62% 20% 47%

64% RN-7W MCIV

PROVIAL

                                                   
9 DGC 3% 14 47%

JICA  
10 1989

8
46 Guidelines for Conducting and Calibrating Road Roughness Measurements

2 1.5 3.5
IRI  

11 Construction Project Consultants, INC. 2006 Dynatest, 
Road Surface Profiler, model 5051 Mark III L5.2+ 2006 1 2  

12 IRI  



 

 9

 

 

3.3  

3.3.1  

3.3.1.1  

4

28-99 URNG

SEPAZ CA-01W RN-7W

 

 

3.3.1.2  

 

4

Plan de Desarrollo Departamental 2011-2025

CA-01W

RN-7W

 

 

3.3.1.3  

CA-01W

RN-7W

3 1  
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3.3.2  

3.3.2.1  

 

 

3.3.2.2  

CA-01W RN-7W

 

 

 

 

3.4  

3.4.1 1  

4 RN-7W

 

 
2  

   

 

A  CA-01W  37.0km 100% 
B-1  RN-7W  54.5km 100% 
B-2  RN-7W  45.6km 100% 

B-3  RN-7W
 45.3km 55% 

 182.4km 88.9% 
 

 
 

  

DGC 
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3.4.1.1 A CA-01W  

37km

 

 

3.4.1.2 B-1 RN-7W  

54.5km 4

DGC

50m

2 3cm

DGC 20m

 

 

3.4.1.3 B-2 RN-7W  

45.6km

1 DGC

 

 

3.4.1.4 B-3 RN-7W  

1  

45.3km 25km

20.3km 18.3km

40km/h  

2009 1 2km

CONRED 3

 

RN-7W Falla de Chixoy-Polochic

RN-7W

CONRED

 

2km



 

 12 

1

 

B-3 25km 3

1 5m DGC

 

3.5.4.2  

 

2012 3

 

 

 

2 RN-7W  
 

 

3.4.1.5  

B-3 B-2 

DGC 15

 

 

3.4.2  

3.4.2.1  

B-3

143% 40%



 

 13 

66%

+314%

RN-7W

Constructora DL Tokura Construction

 
 

3  

 
  

    
 5,957 8,330 +2,373 +40% 

CA-01W 1,473 2,091 +618 +42% 
RN-7W 4,484 6,239 +1,755 +39% 

 733 1,214 +481 +66% 
 6,690 9,544 +2,854 +43% 

JICA  5,781 5,777 -4 0% 
 909 3,767 +2,858 +314% 

DGC 

 

3.4.2.2  

206%

5 6

B-2

B-2 +20

B-3

20.3km 3.4.1.4

 
 

4  

 
  

    
A CA-01W  1997 2000  30  2003 8 2006 4  33  

B RN-7W  

1998 2001  30  

2003 1 2009 1
 73  

B-1  2003 1 2005 5  29  
B-2  2003 2 2007 4  50  

B-3  2003 2 2009 1
 

72  

CA-01W 1997 2000  30  2003 8 2006 4  33  

RN-7W 1998 2001  30  
2000 9 2009 1

 
101

 
DGC 



 

 14 

 

3.4.3  

EIRR  

CA-01W A 38% 

RN-7W B-1 B2 B3 7% 

RN-7W B-1 12% 

RN-7W B-2 6% 

RN-7W B-3 3% 

CA-01W RN-7W
13  

 

 

3.5  

3.5.1   

DGC

DGC COVIAL 14

DGC

COVIAL

DGC

7 4 5

1 7 7

2 37

COVIAL 11 1

3 8 1 10

35 CA-01W RN-7W

DGC COVIAL  

 

3.5.2  

DGC

Catálogo de Precios 

                                                   
13 EIRR

EIRR CA-01W 20.6% RN-7W 12%

 
14 MCIV DGC

DGC  



 

 15 

Unitarios de Referencia de Proyectos de Mejoramiento y Mantenimiento de Carreteras

COVIAL

COVIAL

COVIAL

COVIAL DGC

 

 

3.5.3  

COVIAL DGC

RN-7W

DGC 2012 2013 CA-01W

4 RN-7W

2012 2013

2014 COVIAL

 

 

 
5 DGC USD  

 
CA-01W

 RN-7W  

A  B-1   B-2  B-3  

2008 2011
 1.675 1.396 1.406 1.691 

2012 7.744 11.644 9.077 8.392 

2013 7.744 11.645 9.078 8.394 

2014 1.640 0.408 0.410 0.598 

2015 1.640 0.408 0.410 0.598 

2008 2011 DGC  

DGC 
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6 COVIAL USD  

 
CA-01W  RN-7W  

A  B-1   B-2  B-3  

 COVIAL 

2014 1.640 0.408 0.410 0.598 

2015 1.640 0.408 0.410 0.598 

DGC 

 

CA-01W 5 6

RN-7W

2014

CA-01W RN-7W

5 2008-2011

CA-01W

MCIV 2008-2017 2015

15 2014 RN-7W

2008-2011

 

DGC COVIAL

16  

 

3.5.4  

3.5.4.1  

CA-01W DGC

COVIAL RN-7W

DGC RN-7W

DGC

2km  

                                                   
15 COVIAL CGC  
16 2005 2009 14,436km  15,700km

9% 6,044km 6,920km 14%
5,365km 4,679km 13% 3,028km 4,101km

35%  
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3.5.4.2  

DGC 20.3km

2km 18.3 km DGC

CONRED

2km DGC

3

CONRED

 

3 CONRED

 

 

 

 

 
4.1  
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4.2  

4.2.1 DGC  

RN-7W

DGC RN-7W

 

 

4.2.2 JICA  

 

 
4.3  
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CA-01W

 

 

RN-7W

 

RN-7W

 

RN-7W

 

CA-01W 

RN-7W 

CA-01W

 

RN-7W

 

RN-7W

 

RN-7W

 

CA-01W 

RN-7W 
 

 

 

1997 2001  

30  

2003 1  

2007 7  

55  

 

   

   

 

    

   

   

 

0  

6,690  

546.12 Q 

6,690  

5,781  

   1Q 12.25  

1999  

 

0  

9,544  

593.86 Q 

9,544  

5,777  

1Q 9.73  

2000 2007  

 
 

 



 

 1

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 
    

 

 

 

 



 

 2

1.1  

8

3
1

3 4ha

1991

 

MAG

BNF

 

 

1.2  

 

 

 

 
                                                   
1 20ha 20ha

300ha 300ha
ha 40% 5ha

20ha
 



 

 3

 

 15,525   13,824  

 1997  12   1998  8  

  2.7 2.3  

 25  7  

  

  

MAG BNF  

 2010  2  

 ― 

 
OC Ingenieros Consultores SRL Cialpa 

S. A. 

F/S  

SAPI  

  

CAH  

 

 

2  

2.1  

 

 

2.2  

 

2011 10 2012 9  

2012 1 21 1 30 2012 4 21 5 7  

 

 

 

 

 

 



 

 4

3 C2  
3.1 3  

3.1.1  

 

2008–2013

2010–2020

“ ”

 

 

 

MAG

2

2

BNF

MAG

JICA

2011-2013

 

 

3.1.2  

GDP 2 85% GDP

                                                   
2 A B C D  
3  



 

 5

 1 2 US 80% 360US

 

 

3.1.3  

 

 

 

 

3.2 4  

 

 

3.2.1  

<  > 

1)  

  

5

14

166 1

                                                   
4  
5 DEAg 10

15  



 

 6

6  

 

7

20 90%

5% 5% 57

84% 14% 2% 1.

 

 

1. Kg/ha  

  

a  

  

b  

 

b - a / a  

 

 721 2,009 2,259 +213% 

 9,105 9,430 12,267 +35% 

 409 767 856 +109% 

 888 800 700 -21% 

 

 796 2,047 1,971 +148% 

 7,675 10,160 10,195 +33% 

 381 432 524 +38% 

 1,123 1,070 1,053 -6% 

 20  57  
 

 

 

                                                   
6 

 
7 2012 2~3

120  



 

 7

 

 

 

 

 

 

 

 

 
     

 

  

25

84% 4%

8% 4% MOPC

24  

 

  

SENASA

14,200

40

90% 5% 5%  

 

2)  

CAH

1 20

8%

 

 

  



 

 8

 

 

 

 

 

 

 

 
 
 

 

CAH

1 5

100

19

79% 5%

10% CAH

20 25% 57

7%  

CAH

CAH

CAH

JICA CAH  

 

<  > 

BNF

BNF

2
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3.2.2  

<  > 

1)  

  

2

3.2.1

9  

 

2.  

  

20  

 

57  

  

 

 

90.0% 

10.0% 

0% 

 

 

 

84.2% 

14.0% 

1.8% 

  

 

 

60.0% 

15.0% 

25.0% 

 

 

 

50.8% 

24.6% 

24.6% 

  

 

 

70.0% 

20.0% 

10.0% 

 

 

 

79.0% 

14.0% 

7.0% 

 20  57  
 

  

 

 

3.3  

3.3.1 “ ”  

<  > 
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8 1998 5.8% 2011

5.6%

 

 

MAG

MAG

 

 

<  > 

3.4.1 BNF
9

8,193 1,925

 

 

 

 

                                                   
8 IMF World Economic Outlook Database 2002 10%

 
9 4
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3.3.2

 

 

 

 

 

 

  

25 96% 4%

 

 

 

 

 

 

 

 

 

 
        

 
 
 
 
 
 
 
 
 
 
 

 



 

 12 

  

40

95% 2.5%

2.5%

40

97.5% 2.5%

 

 

 

 

MOPC

 

 

 

 

3.4  

3.4.1  

3.4.1.1  



 

 13 
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3. CAH 2011 6 30  
 

 
 

  * 
 12,100 234,635 4,685 
 7,500 110,967 2,083 

 19,580 345,602 6,768 
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3.4.2  

3.4.2.1  

16,480 16,153 98%

 

292,940 682,732

233%

16,244

14,213 87%

1

= ¥0.06

1 = ¥0.02
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  L/A  
 

 

  

   a    b  b - a  

          

1) 
 

2,414 522 2,936 6,660 5,105 2,483 7,588 4,652 

2) 
 

3,468 3,468 4,735 4,686 4,686 1,218

3) 
 

998  998 0 0  0 -998 

 6,880 522 7,402 11,395 9,791  12,274 4,872 

 
 

8,193  8,193 2,000 1,925  1,925  -6,268 

236 236 1,979 1,940 1,940 1,704

 2169 433 649 151 14  14 -635 

 15,525 955 16,480 15,525 13,670 2,483 16,153 -327 

JICA  
 

L/A

L/A

 

 

5.  
ONANDA  



 

 18 

 

3.4.2.2  

72 1999 2 ~2005 2 132

1999 2 ~2010 2 183%

22%

2005 2009 2 6

MAG UGP

2004 12 27
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2003~2009  2008~2010  2007~2010  2002~ /  
 

2000~ /  
 

1999/2 L/A  

2000     15,807 

2001     20,430 

2002    12,215 18,319 

2003 15   27,731 10,094 

2004 5   34,821 360 

2005 
2009 2 4  

20   37,362 2,151 

2006 21   30,323 415 

2007 59  26  28,932 38 

2008 46 212.7 Km 53  59,438 3,362 

2009 
2010 2 1  

35  156.45 Km 82  46,824 6,969 

2010  37.78 Km 5  51,229 628 

2011/6    16,727 146 

 166  406.93 Km 166  345,602 78,719 

JICA  
 

 

1 5

6

 

2 2002 12

 

3 MAG



 

 19 

 

 

 

 

 

MOPC JICA

1 400km

48  

 

JBIC

JICA JICA

 

 

 

 

3.5  

3.5.1  

<  > 

1)  

  

MAG DEAg DEAg

UGP

10

10

DEAg

DEAg MAG

DEAg  

DEAg



 

 20 

SAPI

2005 10 ~2006 2 DEAg

30

DEAg

 

 

  

MOPC MOPC

MOPC MOPC

 

 

  

SENASA

1  

 

2)  

CAH

 

 

<  > 

BNF 2003 



 

 21 

 

 

3.5.2  

<  > 

1)  

  

DEAg

DEAg

 
 

  

6 1

4 3 3

2 1 6 6 20

9 4 7

3

MOPC

MOPC  
 

  

SENASA

SENASA

SENASA

SENASA

 

 

2)  

CAH

CAH

CAH CAH



 

 22 

CAH

 

18%

CAH

1

4 US 5 100

7 4  

 

<  > 

BNF

BNF  

 

3.5.3  

<  > 

1)  

  

MAG

2011

10  
 

7. MAG 3  

 
*1 

 
 *2 

2009 1,256 24 
166 35

 

2010 1,160 21 
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MAG  *1 MAG  
*2 2009 ¥1 = Gs.53.24 2010 ¥1 = Gs.54.28 2011
¥1 = Gs.52.61  
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8. CAH 2011 6 30  

  
 

 * 

3  159 3,416 69 

3 6  148 266 5 

6 1  651 926 19 

1 2  1,797 3,789 76 

2  6,449 18,216 368 

 9,204 26,613 537 

CAH  * 2011 6 30 ¥1 = Gs.49.52  
 

<  > 

BNF

2003

BNF

60% 2012 1.3% BNF

BNF



 

 24 

 

 
 

9. BNF 2009 2010  
 2009  2010  

 108% 108% 

 2.28% 2.09% 

   

ROA  2.24% 2.25% 

ROE  27.56% 21.68 

 55,675 56,069 

* 1,046 1,033 

BNF  * 2009 ¥1 = Gs.53.24 2010 ¥1 = Gs.54.28  
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 25 
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SENASA 166
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1

4
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2)  
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10. CAH 2011 6 30  

 Gs. Million  

 234,635 

 202,022 

 22,276 

 458,933 

 234,635 

 110,967 

 37,882 

 383,484 

 75,449 

CAH 
 

MAG

8 10 2012
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MAG  
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11. BNF 2011 6 30  

 Gs. Million 

 70,976 

 68,622 

 4,148 

 143,746 

 70,976 

 7,743 

 38,103 

 116,822 

 26,924 
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1.1  

Estado do Paraná 92%

25% 1997 96% 34%

 

Região Metropolitana de Curitiba 12 2

25% 6 8 10%

24 9%

25%

 

Litoral do Paraná 5



 

 2

 

 

1.2  

1 

6 5

12 5 1

1  

 

1  
   

 

 9  
 Colombo  
 

Campina Grande do Sul  
 Quatro 

Barras  
 Pinhais  
 Piraquara  

 Guaraqueçaba  
 Morretes  
 Pontal do 

Paraná  
 Matinhos  
 Guaratuba  

 

 72  
  
 

 
  
  
  
 

São José dos Pinhais  
 

Fazenda Rio Grande  
 Araucária  
 Campo Largo

 
 Campo Magro

 
 

Almirante Tamandaré  
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2001
2004  



 

 3

 
1  

 
 23,686   23,686  

 1996 8   1998 1  
 4 25 7  

 
  

SANEPAR  
 2009 5  

10
 

 

Constructora Itau  
Queiroz Galvao Pasarelli JV  
OTV Itajui JV  
CEBSE LFM JV  
GEL ACMA COMIM

JV  
GEL ACMA NWM

JV  
LFM DM SEF

JV  
SAENGE CTL JV  
J. Malucelli Fuad Rassi JV  
Itajui Engenharia de Obra  
DM Consultora de Obras  
GEL ACMA Formato

JV  
PAVIBRAS Pavimentacao e Obras  
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1
 

Engevix Engenharia Chuo Kaihatsu 
Corporation Environmental Technology 
Consultant Black & Veach International

Estudos Tecnicos e Projectos Esteio 
Engenharia e Aerolevantamentos RDR 
Consultores Associados JV  
Multiservice Engenharia Concremat 
Engenharia e Tecnologia Yachiyo 
Engineering Ecosol Projetos de Engenharia, 
Saneamento e Meio Ambiente JV  

F/S if any  
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2011 9 2012 12  

2012 3 25 4 15 2012 7 22 7 27  
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3.1.1  
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2012 2015
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2 A B C D  
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1.55% 1.0% 20.3%

60% 2010 2011 81.5%

18.8~100%

26.4

100%

 

 

3.1.3  

1

2001 2004

11

 

 

 

 

3.2 4  

3.2.1  

3.2.1.1  

1 5 

112 2011

1998 38 51.3% 6  

 

2  

30%

5 4.2 44.3%

100% 9
                                                   
4  
5  
6 74.5 112

2 100%  



 

 6

73.4 -3.3%  

 

3  

2003 2008

100 7  

9

1 3

4

5  

68.3% 65% 80% 8

51.2% 7.3%  

 
2  

 
1998  

 

2005  
 

2010  
 

2011  
 

9  99.60% 99.98% 

98% 

100.00% 
 98.04% 98.04% 100.00% 
 98.28% 99.99% 100.00% 

 97.29% 97.29% 100.00% 

 90.01% 94.57% 100.00% 

 91.25% 92.62% 100.00% 
 95.01% 100.00% 100.00% 

 94.37% 100.00% 100.00% 

 98.66% 100.00% 100.00% 

 96.57% 100.00% 100.00% 
 100.00% 100.00% 100.00% 

SANEPAR 

 

4  

7.8% 4.7%

Miringuava
                                                   
7 

 
8 10.8  
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SANEPAR

50%

1  

 
3  

 L/s   
2011  

 
2011  

  L/s  L/s  
Iraí  4,200 3,200 2,381 74.4% 2,900 90.6% 

Iguaçú  3,500 3,500 2,768 79.1% 3,500 100.0% 
 0 1,000 750 37.5% 1,200 60.0% 

 10 10 9 90.0% 10 100.0% 
 35 35 35 100.0% 37 105.7% 

 800 800 396 49.5% 655 81.9% 
 260 260 112 43.1% 216 83.1% 

SANEPAR 

 

3.2.1.2  

1 9 

140 2011

1998 73.3 110% 10  

 

2  

72 1

11 18.8% 100%

81.5%

72 57 80%

18.8% 22.5%

37.2%

2

51.1 100%

607%

26.4%  
 

4  

                                                   
9  
10 132 183 38.9%

4 76.6%  
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1998  

 

2010  
 

2011  
 

 0.0% 
60% 

18.8% 
 52.1% 81.5% 

 100.0% 100.0% 
 33.8% 

 

51.1% 
 0.0% 100.0% 

 31.9% 56.4% 
 15.0% 53.0% 

 0.0% 26.4% 
 25.0% 46.4% 

 50.4% 76.6% 
SANEPAR 
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40.4%

SANEPAR

50%

607% 26.4% SANEPAR
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5  

 L/s   
2011  

 
2011  

  L/s  L/s  

CIC Xisto  600 600 382 63.7% 448 74.7% 
Padilha Sul

 
440 440 289 65.7% 376 85.5% 

Tamandaré  70 70 42 60.0% 49 70.0% 
 260 260 78 30.0% 142 54.6% 

Atuba Sul  1,450 1,450 981 67.7% 1,143 78.8% 
Santa Quitéria

 
600 600 403 67.2% 465 77.5% 

 12 12 7 58.3% 12 100.0% 
 30 30 28 93.3% 31 103.3% 

 140 140 20 14.3% 75 53.6% 
 210 210 98 46.7% 168 80.0% 
 210 210 102 48.6% 181 86.2% 

SANEPAR 

 

3.2.2  

1  

WHO

 

 
6 2011  

  
 WHO    

2  9  2  9  
 (TCU) <15 <15 2.5 2.5 5 2.5 

 (mg/L) <0.07 <0.17 <0.002 0.005 <0.002 <0.002 
 (mg/L) [0.6 , 1.1] <1.5 0.7 0.7 0.8 0.7 

 (mg/L) < 0 <50 0.25 1.11 0.21 0.31 
 (NTU) <1 <1 0.27 0.37 0.36 0.33 

 (mg/L) <0.5  <0.025 <0.025 <0.025 0.05 
 (mg/L) <250 <250 10.8 17.5 4.4 4.8 
-CaCO3 (mg/L) <500 <500 22.7 34.9 24.6 28.8 

pH   [6.5 , 8.5] 6.7 6.5 6.5 6.2 
 

(mg/L) 
<1,000 <1,000 90 106 38 72 

 (mg/L) <400 <1,000 <10.0 <10.0 <10.0 18.5 
 (mg/L) <1 <3 <0.005 <0.005 <0.005 <0.005 

 (mg/L)   90 108 41 72 
 (mg/L) <1.5 <1.5 0.15 <0.05 0.24 <0.05 

 (mg/L) <0.05 <0.1 <0.005 0.031 <0.005 0.015 
SANEPAR 
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120

2012 3 26 4 13

20.7%  

 

2  

SANEPAR BOD

COD

pH BOD

BOD 120mg/L 160mg/L

120mg/L COD

SANEPAR 120mg/L 160mg/L 120mg/L

 

 
7 2011  

 BOD (mg/L) COD (mg/L) 
430 21  120.0  

 60.0  120.0  
 60.0  120.0  

 60.0  120.0  
 60.0  120.0  

 60.0  120.0  
 60.0  120.0  

 17.9 39.4 
 22.7 36.2 

 24.2 36.4 
 22.2 41.3 
 24.3 40.2 

SANEPAR 
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62.5%

59.2%  
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3.3.2  

3.3.2.1  

II 5.64km2

 

 

3.3.2.2  

II 5.64km2
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3.4.1.1  

3,200L/s

3,500L/s 1,000L/s

 

 
8  

   
 II   
 

256m 17 37m 
 

170CV 5  

256m 17 37m 
 

172CV 5  
   
 3.2m3/s 

1.0m3/s 
 

8,000 12,000m3 
 10,000m3 

 

 150 1,100mm
115.48km 

29  

400 1,200mm
127.65km 

39  
 310.38km 

24 1
190,000m3 

358.42km 
24 1

191,500m3 
SANEPAR 
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4  
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/ 12

16,150m3 
/ 10

15,350m3 

 / 20  / 22  

 
/ 46,600m 

93,031m 
/ 41,830m 

81,328m 
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3.4.1.3  

600L/s

440L/s 70L/s

260L/s 600L/s

1,450L/s 6

 

 
10  

   
 1,840,344m 1,776,050m 

 100,799  100,658  

 150mm 800mm 
176,185m 

150mm 800mm 
175,393 

 50mm 400mm 
41,797m 

50mm 400mm 
41,691m 

 23   

 4 1,275L/s  
2 2,050L/s  

4
1,370L/s  

2
2,050L/s  

SANEPAR 

 

3.4.1.4  

5

1

Brejatuba

 
 

11  
   

 5 600L/s  5
602L/s  

 26  29  
 18,412m 20,956m 
 34,830m 38,455m 

 211,574m 256,030m 
 8,025  12,458  

SANEPAR 
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3.4.2.1  

99.88%
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12  

     

 44,708 44,641 -67 -0.15% 
 17,922 17,855 -67 -0.37% 
 18,696 18,696 0 0% 

 2,629 2,629 0 0% 
 5,461 5,461 0 0% 

 6,827 6,827 0 0% 
 4,261 4,261 0 0% 

 2,559 2,559 0 0% 
  7 7 0 0% 

 17 17 0 0% 
 3,877 3,877 0 0% 

 55,429 55,362 -6.7 -0.12% 
SANEPAR 
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69 1998 2004

113 2000 3 2009 6 163%
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 1999 2003  54 2002/11
2008/12 

62 +15% 

I 1998 2002  39 2000/03
2003/02 

36 -8% 

II 1998 2004  69 2002/10
2008/09 

72 +4% 

I 1998 2003  48 2000/08
2003/10 

39 -19% 

II 1999 2004  60 2005/12
2009/06 

43 -28% 

 1999 2003  51 2002/04
2005/03 

36 -29% 

 1999 2003  57 2002/05
2006/07 

52 -9% 

 1998 2004  69 2000/03
2009/06 

113 +63% 

SANEPAR 
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3.4.3  

FIRR  

11.7%  

1.1%  

6.4% 

 

FIRR

15 JICA

FIRR 7% 8%

Pequeno

Paranaguá

Antonina

FIRR

FIRR
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SANEPAR

SANEPAR GGML

GGML USPD

66 88

99 6 GGML

USEG

21

GGML USEM

11 87 11

SANEPAR
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3.5.2  

SANEPAR

 
11 3

4 12

13

14

 

SANEPAR

SANEPAR

 

 

 

3.5.3  

SANEPAR

GGML

GGML 56.7%

53.9%

SANEPAR

 

 
14 SANEPAR R$  

 2009  2010  2011  
 1,389.40 1,480.27 1,742.40 
 1,251.53 1,344.76 1,493.23 
 137.87 135.51 249.17 
 2,035.60 2,179.78 2,310.40 
 312.89 397.23 354.18 
SANEPAR 
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12  
13  
14  
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15 GGML 2011 R$  

  * /  
 451,026 251,268 55.7% 
 303 267 88.1% 

 1,537 1,117 72.7% 

 
7,593 4,968 65.4% 

 9,973 7,690 77.1% 
 8,126 5,994 73.8% 

 478,558 271,304 56.7% 
   /  

 261,024 137,571 52.7% 
 194 242 124.6% 

 575 775 134.7% 

 
1,559 1,270 81.4% 

 3,811 3,149 82.6% 
 3,464 2,867 82.8% 

 270,628 145,875 53.9% 
(* ) 
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1,034.5R$ 
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23,686  
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2004  

 

0  
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