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1. MEMBER LIST OF  
THE STUDY TEAM 
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Member List of the Study Team 
 
(1) Members of the Basic Design Study Team 

Name Work Assignment Occupation 

Mr. Kazuhisa ARAI Leader 
Chief of Project Management 
Group II, Grant Aid Management 
Department, JICA 

Mr. Yoshimoto KOYANAGI Project Coordinator 
Project Management Group II, 
Grant Aid Management 
Department, JICA 

Mr. Noritsune CHIBA Chief Consultant/  
Power Supply Planner Yachiyo Engineering Co., Ltd. 

Mr. Kyoji FUJII Generating Equipment Planner-I 
(Diesel Engine Generator)  Yachiyo Engineering Co., Ltd. 

Mr. Mitsuhisa NISHIKAWA Generating Equipment Planner-II
(Fuel Conversion) Yachiyo Engineering Co., Ltd. 

Mr. Masatsugu KOMIYA 
Operation and maintenance 
Planner/ Social and 
Environmental Analyst 

Yachiyo Engineering Co. Ltd. 

Mr. Noboru MATSUMURA Generating Facility Planner Yachiyo Engineering Co. Ltd. 

Mr. Takayuki MIYAMOTO Procurement Planner / Cost 
Estimator Yachiyo Engineering Co. Ltd. 

Mr. Hirohito SETO Distribution Planner / System 
Coordinator Yachiyo Engineering Co. Ltd. 

Mr. Hisayuki YAMAMOTO Construction Planner Yachiyo Engineering Co. Ltd. 

 



 

 

 

 

 

 

2. STUDY SCHEDULE 



A2-1 

Field Survey Schedule (Basic Design Study) 
 

Official Member Consultant Member 
No. Date Day Mr. Arai, Mr. Koyanagi Mr. Chiba, Mr. Fujii,     

Mr. Matsumura, Mr. Miyamoto
Mr. Nishikawa, Mr. Komiya 

Mr. Seto, Mr. Yamamoto, 
Stay at 

1 Mar. 07 Sun -Site survey at Mondul Kili -Trip from Tokyo to Phnom 
Penh by JL-717/TG-698 

 Phnom Penh

2 Mar. 08 Mon -Trip from Mondul Kili to 
Phnom Penh 

- Site survey 
- Internal Meeting 

 Phnom Penh

3 Mar. 09 Tue - Courtesy call to Mr. Yim Nolson of EDC (8:00～8:20) 
- Visit the Project Site (C5 P/S: 8:30～9:30) 
- Courtesy call to Mr. Tan Kim Vinn of EDC (10:00～10:30) 
- Submission and Discussion on Inception Report with EDC 
- Submission of Questionnaire to EDC  
- Courtesy call to JICA 
- Courtesy call to EOJ 

 Phnom Penh

4 Mar. 10 Wed - Discussion on the Minutes of Meeting (M/D) with EDC 
- Correction of M/D 

 Phnom Penh 

5 
 

Mar. 11 Thu - Signing of M/D with MIME and EDC (9:00~9:30) 
- Report to Embassy of Japan (11:00~12:00) 
- Report to JICA Cambodia office (14:00~15:00) 

 Phnom Penh 

   - Leave Phnom Penh for 
Tokyo by TG-699/JL-704 

- Internal Meeting   
6 Mar. 12 Fri - Arrive at Tokyo - Discussion on IEIA process 

with EDC 
- Survey at C5 P/S 

(Confirmation of drawings for 
the existing equipment and 
building.)  

 Phnom Penh 

7 Mar. 13 Sat  - Internal Meeting & Sorting 
the data collected 

 Phnom Penh 

8 Mar. 14 Sun  - Preparation of equipment 
configuration and site plan  

 Phnom Penh 

9 Mar. 15 Mon  - Site survey at C5 power 
station 

- Discussion on EIA procedure 
with Ministry of Environment 
(MoE) 

 Phnom Penh 

10 Mar. 16 Tue  - Site survey at C5 power 
station 

- Discussion on EIA procedure 
with EDC 

 Phnom Penh 

11 Mar. 17 Wed  - Discussion on demand 
forecast and power 
development plan with EDC 

- Site survey at C5 power 
station 

- Noise level measurement at 
C5 power station 

 Phnom Penh 

12
  

Mar. 18 Thu  - Discussion on budget of C5 
power station 

- Discussion on operation and 
maintenance plan of C5 
power station 

 Phnom Penh 

13 Mar. 19 Fri  - Discussion on operation and 
maintenance capability of 
staffs in C5 power station 

- Site survey at C2 power 
station (Survey on fuel oil 
heating and water treatment) 

 Phnom Penh 

14 Mar. 20 Sat  - Internal Meeting 
- Market survey 

-Trip from Tokyo to Phnom 
Penh by JL-717/TG-698 

Phnom Penh 

15 Mar. 21 Sun  - Internal Meeting & Sorting the data collected Phnom Penh 
16 Mar. 22 Mon  - Survey at C5 power station  Phnom Penh 
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- Visit ADB to confirm progress status of ADB’s assistance 
projects. 

- Confirmation of strength and dimensions of electrical room 
/foundations /pits/etc. 

17 Mar. 23 Tue  - Survey at C5 power station 
- Discussion on power development strategy with MIME 

Phnom Penh 

18 Mar. 24 Wed  - Survey at C5 power station and GS-1 substation 
- Discussion of Initial Environment Examination (IEIA) with 

EDC 
-(Mr. Komiya) Trip from Tokyo to Phnom Penh by JL-717 

/TG-698 

Phnom Penh 

19 Mar. 25 Thu  - Survey at C5 power station 
- Technical discussion for Fuel conversion & 2 new generating 

units with EDC 

Phnom Penh 

20 Mar. 26 Fri  - Survey at C5 power station 
- Technical discussion for Fuel conversion & 2 new generating 
units with EDC 

Phnom Penh 

21 Mar. 27 Sat  - Internal Meeting & Sorting the data collected Phnom Penh 
22 Mar. 28 Sun  - Internal Meeting & Sorting the data collected Phnom Penh 
23 Mar. 29 Mon  - Technical discussion for Fuel conversion & 2 new generating 

units with EDC 
Phnom Penh 

24 Mar. 30 Tue  - Technical discussion for Fuel conversion & 2 new generating 
units with EDC 

Phnom Penh 

25 Mar. 31 Wed  - Preparation of the field report Phnom Penh 
26 Apr. 01 Thu  - Preparation of the field report 

- Re-confirmation of the project site, etc. 
Phnom Penh 

27 Apr. 02 Fri  - Preparation of the field report 
- Re-confirmation of the project site, etc. 

Phnom Penh 

28 Apr. 03 Sat  - Preparation of the field report 
- Re-confirmation of the project site, etc. 

Phnom Penh 

29 Apr. 04 Sun  - Internal Meeting & Sorting the data collected Phnom Penh 
30 Apr. 05 Mon  - Explanation and discussion on the field report with EDC Phnom Penh 
31 Apr. 06 Tue  - Explanation and discussion on the field report with EDC Phnom Penh 
32 Apr. 07 Wed  - Explanation and discussion on the field report with EDC Phnom Penh 
33 Apr. 08 Thu  - Obtaining the approval of the field report from EDC Phnom Penh 
34 Apr. 09 Fri  - Report to Embassy of Japan(8：30～9:30)  

- Report to JICA Cambodia office(9:30～10:30) 
- Courtesy call to MIME and EDC 
- Leave Phnom Penh for Tokyo by TG-699/JL-704 

 
 
 

On flight 
35 Apr. 10 Sat  - Arrive at Tokyo  

 



 

 

 

 

 

 

3. LIST OF PARTIES CONCERNED 
 IN THE RECIPIENT COUNTRY 



A3-1 

List of Parties Concerned in the Recipient Country 

Ministry of Industry, Mines and Energy: MIME 
Mr. Ith Praing Secretary of State 
Mr. Victor Jona Deputy director, Department Energy Development 
 

Electricite du Cambodge: EDC 
Mr. Tan Kim Vinn Managing Director 
Mr. Yim Nolson, P. E. Deputy Managing Director 
Mr. Ros Chenda Executive Director, Generation Department 
Mr. Chan Sodavath Acting Executive Director, Corporate Planning & Projects 
Mr. Chhim Man Project Manager/Chief, Corporate Planning & Projects 
Mr. Houng Chantha Head of Technical Office, Corporate Planning & Projects 
Ms. Mok Phoumy Head of Construction Section, Technical Office 
Mr. Phung Tolany Deputy Head of Project Management Office 1 
Mr. Mao Visal Deputy Head of Planning, Corporate Planning & Projects 
Mr. Khlaut Ranny Director of C5 & C6 
Mr. Aum Hemrith Deputy Manager of C5 & C6 
Mr. Chhay Phalla Deputy Manager Technical 
Mr. Pean Ratha Director of Power Station No. II 
Mr. Ing Pror Seth Head of Load Dispatching Center 
Mr. Nget Sokhan Chief of Corporate finance  
Mr. Chea Subuddhy Deputy Director of EDC/ Sihannoukville 
 

Electricity Authority of Cambodia: EAC 
Mr. Hul Kunnak Vuth Executive Director 
 

Ministry of Environment: MOE 
Mr. Tea Chup Director of Environment 
Mrs. Chou Sokphany Director of Environment Impact Assessment 
 

Ministry of Public Works & Transport: MPWT 
Mr. Leng Thun Yuthea Director General of Transport 
 

Phnom Penh Autonomous Port: PPAP 
Mr. Hei Bavy Director General 
 

Sihannoukville Autonomous Port: SAP 
Mr. Ma Sun Hout Deputy Director General 
 

Asian Development Bank: ADB 
Mr. Anthony J. Jude Deputy Head 
 

Embassy of Japan in the Kingdom of Cambodia 
Mr. Kazumi Jigami Counselor 
 

JICA Cambodia Office 
Mr. Juro Chikaraishi Resident Representative 
Mr. Chikahiro Masuda Assistant Resident Representative 
Mr. Kaoru Nishiwaki JICA Expert (Power Development Advisor) 



 

 

 

 

 

 

4. MINUTES OF DISCUSSIONS 























 

 

 

 

 

 

5. BASIC DESIGN DRAWINGS 



























 

 

 

 

 

 

6. INITIAL ENVIRONMENTAL 
IMPACT ASSESSMENT (IEIA) 







































 

 

 

 

 

 

7. POWER BALANCE 



Operation Mode of Power Plants in Phnom Penh Power System (Based on EDC's Generation Forecast)

ITEMS 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Generation (GWh)
Name of Power Station
EDC C2 18 MW 62 26 40 32 10 10
EDC C3 14 MW 20 16 22 30 15 15
EDC C5                (～2005) 10 MW 26 13 14 21 40 40
                          (2006～） 20 MW 75 75 75 75 75 75 75 75 75 75 75
EDC C6 18 MW 60 49 53 69 80 80 75 75 75 75 75 75 75 75 75 75 75
Sihanouk Ville C/C  (2012) 30 MW 131
                          (2013～) 60 MW 263 263 263 263
Kamchai Hydro 120 MW 263 473 473 473 473
Steung Atay Hydro 110 MW 482 482
Steung Russei Chrum Hydro 125 MW 438 438 438
Sub Total (EDC) MW 168 104 129 152 145 145 150 150 150 150 150 150 544 886 1,324 1,806 1,806
IPP CUPL 35 MW 208 244 225 210 210 210 210 210 210 210 210 210 210 210 210
IPP Jupiter 22 MW 13 91 84 105 110 110
IPP Kirirom Hydro 12 MW 19 40 40 40 40 40 40 40 40 40 40 40 40 40 40
IPP KEP 30 MW 100 218 218 218 218 218 218 218 218 218 218 218
From Vietnam 104 309 646 936 1,052 823 707 470 414 717
Sub Total (Power Purchase) 221 335 328 355 360 460 468 572 777 1,114 1,404 1,520 1,291 1,175 938 672 975

Total 389 439 457 507 505 605 618 722 927 1,264 1,554 1,670 1,835 2,061 2,262 2,478 2,781
43.2% 23.8% 28.2% 30.0% 28.7% 24.0% 24.3% 20.8% 16.2% 11.9% 9.7% 9.0% 29.6% 43.0% 58.5% 72.9% 64.9%
56.8% 76.2% 71.8% 70.0% 71.3% 76.0% 75.7% 64.8% 50.5% 37.0% 30.1% 28.0% 25.5% 22.7% 20.7% 10.4% 9.3%

14.4% 33.3% 51.1% 60.2% 63.0% 44.9% 34.3% 20.8% 16.7% 25.8%
Utilization Factor (%)
Name of Power Station
EDC C2 18 MW 39.3 16.5 25.4 20.3 6.3 6.3
EDC C3 14 MW 16.4 13.4 17.9 24.4 12.2 12.2
EDC C5                (～2005) 10 MW 29.7 14.8 16.0 24.0 45.7 45.7
                          (2006～） 20 MW 42.8 42.8 42.8 42.8 42.8 42.8 42.8 42.8 42.8 42.8 42.8
EDC C6 18 MW 38.1 31.1 33.6 43.8 50.7 50.7 47.6 47.6 47.6 47.6 47.6 47.6 47.6 47.6 47.6 47.6 47.6
Sihanouk Ville C/C  (2012) 30 MW 49.8
                          (2013～) 60 MW 50.0 50.0 50.0 50.0
Kamchai Hydro 120 MW 25.0 45.0 45.0 45.0 45.0
Steung Atay Hydro 110 MW 50.0 50.0
Steung Russei Chrum Hydro 125 MW 40.0 40.0 40.0

IPP CUPL 35 MW 67.8 79.6 73.4 68.5 68.5 68.5 68.5 68.5 68.5 68.5 68.5 68.5 68.5 68.5 68.5
IPP Jupiter 22 MW 6.7 47.2 43.6 54.5 57.1 57.1
IPP Kirirom Hydro 12 MW 18.1 38.1 38.1 38.1 38.1 38.1 38.1 38.1 38.1 38.1 38.1 38.1 38.1 38.1 38.1
IPP KEP 30 MW 38.1 83.0 83.0 83.0 83.0 83.0 83.0 83.0 83.0 83.0 83.0 83.0
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Actual Operation Data

Capacity

Capacity

YEAR

  (Share of EDC's power plants, %)
  (Share of power purchase from IPP, %)
  (Share of power purchase from Vietnam, %)



Operation Mode of Power Plants in Phnom Penh Power System (Based on EDC's Generation Forecast)

No. ITEMS 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
1 Peak Demand (MW) 66 82 90 102 105 108 110 127 163 222 273 293 322 362 397 435 488
2 Increase rate(%) - 24.2% 9.8% 13.3% 2.9% 2.9% 1.9% 15.5% 28.3% 36.2% 23.0% 7.3% 9.9% 12.4% 9.7% 9.6% 12.2%
3 Available Capacity (MW)
4 Name of Power Station
5 EDC C2 18 MW 12 12 12 12 12 5
6 EDC C3 14 MW 10 10 10 10 10 10
7 EDC C5                (～2005) 10 MW 10 10 10 10 10 10
8                             (2006～） 20 MW 20 20 20 20 20 20 20 20 20 20 20
9 EDC C6 18 MW 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17

10 Sihanouk Ville C/C  (2012) 30 MW 30
11                               (2013～) 60 MW 60 60 60 60
12 Kamchai Hydro 120 MW 120 120 120 120 120 120 120
13 Steung Atay Hydro 110 MW 110 110
14 Steung Russei Chrum Hydro 125 MW 125 125 125
15 Sub Total (EDC) MW 49 49 49 49 49 42 37 37 37 37 157 157 187 217 342 452 452
16
17 IPP CUPL 35 MW 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28
18 IPP Jupiter 22 MW 15 15 15 20 22 22
19 IPP Kirirom Hydro 12 MW 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
20 IPP KEP 30 MW 30 30 30 30 30 30 30 30 30 30 30
21 From Vietnam 60 80 150 100 100 100 100 100 100 100
22 Sub Total (Power Purchase) 43 43 49 54 56 56 64 124 144 214 164 164 164 164 164 136 136
23
24 Total 92 92 98 103 105 98 101 161 181 251 321 321 351 381 506 588 588
25 Reserve Margin (MW) 26 10 8 1 0 -10 -9 34 18 29 48 28 29 19 109 153 100
26                              (%) 39.4% 12.2% 8.9% 1.0% 0.0% -9.3% -8.2% 26.8% 11.0% 13.1% 17.6% 9.6% 9.0% 5.2% 27.5% 35.2% 20.5%
27 53.3% 53.3% 50.0% 47.6% 46.7% 42.9% 36.6% 23.0% 20.4% 14.7% 48.9% 48.9% 53.3% 57.0% 67.6% 76.9% 76.9%
28 46.7% 46.7% 50.0% 52.4% 53.3% 57.1% 63.4% 39.8% 35.4% 25.5% 19.9% 19.9% 18.2% 16.8% 12.6% 6.1% 6.1%
29 37.3% 44.2% 59.8% 31.2% 31.2% 28.5% 26.2% 19.8% 17.0% 17.0%
30 Utilization Factor (%)
31 Name of Power Station
32 EDC C2 18 MW 39.3 16.5 25.4 20.3 6.3 6.3
33 EDC C3 14 MW 16.4 13.4 17.9 24.4 12.2 12.2
34 EDC C5                (～2005) 10 MW 29.7 14.8 16.0 24.0 45.7 45.7
35                             (2006～） 20 MW 42.8 42.8 42.8 42.8 42.8 42.8 42.8 42.8 42.8 42.8 42.8
36 EDC C6 18 MW 38.1 31.1 33.6 43.8 50.7 50.7 47.6 47.6 47.6 47.6 47.6 47.6 47.6 47.6 47.6 47.6 47.6
37 Sihanouk Ville C/C  (2012) 30 MW 49.8
38                               (2013～) 60 MW 50.0 50.0 50.0 50.0
39 Kamchai Hydro 120 MW 25.0 45.0 45.0 45.0 45.0
40 Steung Atay Hydro 110 MW 50.0 50.0
41 Steung Russei Chrum Hydro 125 MW 40.0 40.0 40.0
42
43 IPP CUPL 35 MW 67.8 79.6 73.4 68.5 68.5 68.5 68.5 68.5 68.5 68.5 68.5 68.5 68.5 68.5 68.5
44 IPP Jupiter 22 MW 6.7 47.2 43.6 54.5 57.1 57.1
45 IPP Kirirom Hydro 12 MW 18.1 38.1 38.1 38.1 38.1 38.1 38.1 38.1 38.1 38.1 38.1 38.1 38.1 38.1 38.1
46 IPP KEP 30 MW 38.1 83.0 83.0 83.0 83.0 83.0 83.0 83.0 83.0 83.0 83.0 83.0

C5 856
C6 856
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  (Share of power purchase from IPP, %)
  (Share of power purchase from Vietnam, %)



     ▽ Target Year of the Project  (Please refer page 2-30 for detailed explanation)
ITEMS 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
1. Peak Demand (MW) 66.1 81.6 90.5 103.4 108.0 110.2 112.4 114.6 154.9 222.4 274.9 295.7 324.4 363.8 399.0 437.3 489.7
Kompong Cham 7.3 9.1 14.1 15.4 16.8 18.4 19.9 21.8
Kampot 7.6 13.8 15.2 16.5 17.9 19.4 21.4 23.8 26.3
Phnom Penh (Incl. Kandal and Kompong Speu) 66.1 81.6 90.5 103.4 108.0 110.2 112.4 114.6 140.6 173.8 216.4 227.4 250.0 273.9 301.3 330.9 362.6
Sihanoukville 16.3 20.8 22.2 23.8 33.9 35.7 37.7 51.1
Takeo 6.7 11.2 13.3 15.5 17.3 19.7 22.2 25.0 27.9

Increase rate(%) - 23.3% 11.0% 14.3% 4.4% 2.0% 2.0% 2.0% 35.2% 43.6% 23.6% 7.6% 9.7% 12.1% 9.7% 9.6% 12.0%

2. Available Capacity (MW)
2.1 EDC's Power Stations
EDC C2 18 MW 15.0 10.0 10.0 10.0 10.0 10.0 5.0 5.0
EDC C3 15.6 MW 14.0 14.0 14.0 14.0 14.0 10.0 10.0 10.0
EDC C5  No.1 & No.2 10 MW 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

               Emg.DG*1 3.8 MW 2.4 2.4 2.4

               No.3 & No.4 (New）*2 10 MW 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
EDC C6 18.6 MW 18.0 18.0 18.0 18.0 18.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0
Sihanoukville C/C    No.1 30 MW 30.0 30.0 30.0 30.0 30.0
                               No.2 30 MW 30.0 30.0 30.0 30.0
Kamchai Hydro 120 MW 120.0 120.0 120.0 120.0 120.0 120.0 120.0
Steung Atay Hydro 110 MW 110.0 110.0
Steung Russei Chrum Hydro 125 MW 125.0 125.0 125.0
Sub Total (EDC) 491.0 MW 57.0 52.0 52.0 52.0 54.4 49.4 44.4 52.0 37.0 37.0 157.0 157.0 187.0 217.0 342.0 452.0 452.0
2.2 Power Purchased
IPP CUPL 35 MW 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0
IPP Jupiter 25 MW 15.0 15.0 15.0 20.0 22.0 22.0
IPP Kirirom Hydro 12 MW 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
IPP KEP 30 MW 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0

From Vietnam*3 40.0 150.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Sub Total (Power Purchased) 43.0 43.0 49.0 54.0 56.0 56.0 64.0 64.0 104.0 214.0 164.0 164.0 164.0 164.0 164.0 136.0 136.0

2.3 Total Available Capacity (MW)   (2.1+2.2) 100.0 95.0 101.0 106.0 110.4 105.4 108.4 116.0 141.0 251.0 321.0 321.0 351.0 381.0 506.0 588.0 588.0
3. Reserve Margin (MW)   (2.3－1) 33.9 13.4 10.5 2.6 2.4 -4.8 -4.0 1.4 -13.9 28.6 46.1 25.3 26.6 17.2 107.0 150.7 98.3
                             (%) 51.2% 16.5% 11.6% 2.5% 2.2% -4.3% -3.5% 1.2% -9.0% 12.9% 16.8% 8.6% 8.2% 4.7% 26.8% 34.5% 20.1%
*1: Emergency Diesel Generators installed at C5 power station will be transferred to rural areas after new diesel generators (No.3 and No.4) of C5 start operation.
*2: Japan's Grant Aid
*3: Power purchase from Vietnam is scheduled to start from year 2007 but at least one year's delay is expected. Maximum contract amount (no obligation) is 200MW.
           means that reserve margin is lower than 5MW.

A
7-3

Installed

Power Balance of South Eastern Grid of Cambodia

Capacity

YEAR

7-(1)



 

 

 

 

 

 

8. COST ESTIMATION BORNE BY 
THE RECIPIENT COUNTRY 
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COST ESTIMATION BORNE BY THE RECIPIENT COUNTRY 

The main cost items to be borne by the Cambodian side are listed below. 

① Cleaning, etc. of the project site : US$ 250 (approx. ¥27,000-) 

② Draining and cleaning of existing diesel 
oil tanks of C5 power station 

: US$ 500 (approx. ¥54,000-) 

③ Construction of a new diesel oil tank for 
C6 power station 

: US$ 50,000 (approx. ¥5.4 million) 

④ Others : US$ 250 (approx. ¥27,000-) 

 Total US$51,000 (approx. ¥5.5 million) 

 



 

 

 

 

 

 

9. SOIL INVESTIGATION 
RESULTS 























































































 

 

 

 

 

 

10. LAND MEASUREMENT 
RESULTS 
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