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ADDENDUM 
ENVIRONMENTAL IMPACT ASSESSMENT 

FOR THE PROPOSED HYDROPOWER ENERGY PROJECT MAGGOTTY ST. 
ELIZABETH IN JAMAICA 

April 2011 
 

 
1.0 Potential Impacts – Biological Impacts 
 

Diversion of water for the Hydropower Plant 
 
Section 14.3 (1) of the EIA describes the “Diversion of water for hydropower plant”.  It explains that 
the existing ecology has been there for the last 60 years since the construction of the hydropower plant 
in the late 1950’s. 
 
The weir that is in existence extends right across the river.  In order to channel more water into the 
penstock for the hydropower plant, the new section of the weir will be extended perpendicular to the 
existing weir by approximately 20-30% of the existing length of the weir.     The height of the weir will 
not be altered.  At all times at least 1.5m3 will be left in the river and if less than that amount is flowing 
in the river, no water will be taken for the hydropower plant.  
 
The flowrate in the Black River at Maggotty was reviewed for the period 2001-2009.  For each month 
the potential power output based on the existing head was computed.  For the period 2006-2009 the 
actual MW output by the existing plant and the potential output from the new plant making allowance 
for a spill overflow of 1.5m3 was determined for each month.  It has been determined from the analyses 
that that there are a number of operating scenarios either running both the new and the old plant or the 
new plant alone that will improve overall power generating efficiency while allowing water to remain in 
the Black River.   
 
Since the ecology will not be altered and the design of the intake works is such as to always ensure that 
a minimum flow of water in the river, a detailed flora and fauna survey of the river was not undertaken. 
 

 
2.0 Potential Impacts – Physical Impacts 
 

Meteorological data 
 
A general description of the climate including temperature and rainfall is included at Section 5.0 of the 
EIA. 
 
The nearest meteorological station to the project site is situated at Appleton Estates.  Meteorological 
data from Appleton Estates provides more specific climate data for the Maggotty area and this is 
presented at Appendix 1 for the period November 2010 to February 2011. 
 

Ambient Water Quality 
 
Ambient water quality is routinely monitored by Appleton Estate at a number of locations in the 
Nassau Valley.  Two such points of interest are at Maggotty and Casa Marantha.  The water quality 
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monitoring points (WQMPs) are shown on Figure 1 as Maggotty WQMP near the top of the figure and 
Casa WQMP near the bottom of the figure. 
 
Water quality data at Maggotty and Casa Marantha, upstream of the intake works and downstream of 
the tailrace respectively are presented in the Tables below.  The data was obtained courtesy of Appleton 
Estate. 

 

Table 1 - Heavy Metals in the Black River at Maggotty and Casa Marantha 

23-Aug-10  Arsenic 
mg/L 

Chromium 
mg/L 

Copper 
mg/L 

Lead 
mg/L 

Potassium 
mg/L 

Zinc 
mg/L 

Sodium 
mg/L 

Manganese 
mg/L 

pH 
Unit 

Cond 
ΦS/cm 

Maggotty <0.013 <0.001 <0.001 <0.001 0.469 0.001 2.35 <0.002 7.99 345 

Casa <0.013 <0.001 <0.001 <0.009 0.458 0.001 2.32 <0.002 8.23 339 

Appleton Estates 2010 

 
The concentration of heavy metals in the Black River remains constant before the intake works and 
after the discharge of water from the HPP as is expected since the HPP does not alter the physical 
composition of the water. 
 
The physico chemical properties of the ambient water show little or no variation between the 
monitoring points upstream and downstream of the HPP.   
 

Table 2 – Ambient water quality results at Maggotty April 2010 – January 2011 

 BOD 
mg/L 

Nitrate 
mg/L 

Phosphate 
mg/L 

pH 
Units 

Conductivity 
ΦS/cm 

TDS 
mg/L 

TSS mg/L 

Ambient Freshwater 
Standard 

0.8 – 1.7 0.0 – 7.5 0.01 – 0.8 7 – 8.4 150 - 600 120 - 300 - 

14-Apr-10 <3 0.3 0.09 7.93 349 - -- 

28-Apr-10 <6.00 0.5 0.19 7.86 386 - - 

31-May-10 1 0.5 0.09 7.95 323 - - 

10-Jun-10 <0.10 2.64 0.04 7.8 348 - - 

12-Aug-10 1 2.2 0.05 8.02 338 61 +/-4 36 +/- 2 

26-Aug-10 - <0.30 0.1 7.84 348 178.4 29.5 

9-Sep-10 1.3 0.88 0.03 8.33 299 97 +/-5 52 +/- 3 

23-Sep-10 4 6.2 0.07 8.16 340 163.3 25.2 

12-Oct-10 0.1 <0.30 0.04 8.18 344 177.8 25.8 

25-Oct-10 0.8 0.88 0.07 8.08 342 47 +/- 4 26 +/- 2 

11-Nov-10 1 1.76 0.05 7.85 355 142 +/- 8 33 +/- 2 

24-Nov-10 0.6 <0.30 0.12 8.07 356 177 21 

Dec 2, 201 0.6 0.5 0.05 7.82 356 151 +/- 8 19 +/- 1 

17-Dec-10 3 <0.30 <0.02 7.74 351 164.3 24 

6-Jan-11 0.4 0.5 0.04 7.83 386 150 +/- 10 3.7 +/- .2 

17-Jan-11 0.4 <3 0.09 7.41 377 152.4 16 

Appleton Estates 2010 – 2011 
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Table 3 - Ambient water quality results at Casa Marantha April 2010 – January 2011 

 BOD 
mg/L 

Nitrate 
mg/L 

Phosphate 
mg/L 

pH 
Units 

Conductivity 
ΦS/cm 

TDS 
mg/L 

TSS 
mg/L 

Ambient Freshwater 
Standard 

0.8 – 1.7 0.0 – 7.5 0.01 – 0.8 7 – 8.4 150 - 600 120 - 300 - 

14-Apr-10 2.2 0.6 0.14 8.05 338 - - 

28-Apr-10 1.7 0.5 0.08 8.06 377 - - 

31-May-10 2 0.5 0.09 7.95 350 - - 

10-Jun-10 0.7 2.2 0.05 8.25 303 - - 

12-Aug-10 1.4 1.76 0.06 8.29 322 - 35 +/- 2 

26-Aug-10 - <0.30 0.06 8.28 337 172 21.5 

9-Sep-10 2.2 <0.44 0.05 8.5 315 138 +/-7 106 +/- 7 

23-Sep-10 0 0.9 0.03 8.21 339 167.8 33.6 

12-Oct-10 0.3 <0.30 0.03 8.6 333 165.1 46.2 

25-Oct-10 1.1 0.44 0.21 8.52 334 270 +/- 20 22 +/- 1 

11-Nov-10 1.6 1.76 0.3 7.7 347 63 +/- 4 48 +/- 3 

24-Nov-10 2.4 <0.30 0.17 8.13 354 171 22.4 

Dec 2, 201 1.1 0.4 0.04 8 349 430 +/- 20 35 +/- 2 

17-Dec-10 0.2 <0.30 0.02 8.09 348 162.6 15 

6-Jan-11 1.2 0.6 0.02 7.85 350 250 +/- 20 26.4 +/- 2 

17-Jan-11 2 <0.30 0.09 7.73 359 169.5 16.7 

Appleton Estates 2010 – 2011 

 
Daily readings for dissolved oxygen, pH and conductivity at Maggotty and Casa Marantha for a period 
of one (1) year from February 2010 to February 2011 are presented at Appendix 2.  These values are 
generally in compliance with the national ambient water quality standards for freshwater.  The low 
dissolved oxygen at Maggotty on some occasions is likely due to upstream activities. 
 

Air Quality 
 
Only a general qualitative description of the air quality is provided in the EIA.  This project should have 
minimal adverse impact on air quality during the construction phase and no impact at all during the 
operation phase. 
 
3.0 Potential Impacts – Social, cultural and Economic 

 
There is no commercial fishing in the Black River between Maggotty and Casa Marantha and there is 
no intention to run the river dry.  As explained in Section 1.0 above, at least 1.5m3 will be left in the 
river at all times. Therefore no adverse impact on the livelihoods of the communities is expected. 
 
The fish farm operated by Jamaica Broilers at Barton Isle uses water from the Black River.  This farm is 
situated downstream of the discharge point from the Maggotty HPP.  This farm has not been adversely 
impacted in the past due to the operation of the HPP and it will not be in the future. 
 
4.0 EHS Management and Monitoring Plan 
 
The Environmental Monitoring and Management Plan is presented at Table 29 in Section 18.0 of the 
EIA. 
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The proposed water quality monitoring programme during the construction phase of the project is 
included at Appendix 3 of this Addendum.  
 
5.0 River Flooding Upstream of the HPP Intake Works 
 
At the Public Meeting held on March 24, 2011, concerns were raised about the river flooding the town 
of Maggotty when it was in spate and that JPS needed to clean the river channel upstream of the intake 
works.  JPS indicated at the meeting that it regularly cleans the river channel at the intake works and 
that the company does not have the responsibility to clean the river upstream of their intake.  
Additionally it is likely that the increased flows to the HPP for the proposed project especially in times 
of high river flows will help to reduce flooding in the town. 
 
6.0 Land to be used as staging areas 
 
Permission has been obtained from the following landowners to temporarily use their land which is 
situated adjacent to the existing penstock for the storage of equipment and material associated with the 
project. 
 

1. Mr. Mark Lee for Staging Area #1 (Permission and title attached at Appendix 4) 
2. Mrs. Cowan for Staging Area # 4 (Permission and title attached at Appendix 4) 

 
JPS is still in negotiations with the land owner for Staging Area #3 and NEPA will be advised of the 
outcome in due course.  JPS owns the land where Staging Area #2 is situated. 
 
Staging Areas # 1, 2, 3 and 4 are shown on Figures 2 and 3.     

 
7.0 Construction Schedule 
 
The construction period is shown in detail at Appendix 5.   
 
The contract for the EPC contractor should be signed by mid July 2011 and construction is estimated 
to commence by mid September 2011.  Construction should be completed by July 2013 and the plant 
should be commissioned by December 2013.
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Figure 1 - Google Map Showing Water Quality Monitoring Points 
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Figure 2 - Google Map showing Staging Areas #1 & 2 
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Figure 3 - Google Map showing Staging Areas #3 & 4 
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APPENDIX 1 
METEOROLOGICAL DATA FOR APPLETON 

November 2010 – February 2011 
 

DAILY OBSERVATION FORM 
            

STATION…APPLETON ESTATE… NOVEMBER         2010… 
            
Observation at……7:00……..am   Observation at……1:00……..pm   
Air Temperatures     Air Temperatures etc.    
            
            
            

Date Rainfall Dry Wet Max Min Dry Wet Water Reset Cup Remarks 

 mm Bulb Bulb   Bulb Bulb Level  Counter (km)  

1 23.0   33.00        

2 1.8 22.00 21.90 32.00 17.00 26.00 24.50  90 3,479.60 overflow 
3 16.4 22.00 21.50 32.00 16.00 25.60 24.30 88.83  3,516.85  

4 1.6 21.70 21.40 32.00 16.00 31.00 26.50  90 3,587.39 overflow 
5 4.6 24.50 23.50 28.20 19.00 25.00 23.60 90.00  3,567.88  
6  23.60 22.00 28.00 18.40    90 3,612.86 overflow 

7  22.50 20.00 28.10 17.00   77.53  3,912.52  
8  22.20 20.00 28.00 17.00   75.34    
9  18.50 18.00 29.50 12.70 27.60 22.00 72.34  4,009.89  
10  21.00 20.10 31.00 15.50 28.00 23.24.5 69.02  4,054.80  
11  24.90 22.50 31.00 19.50 31.00  66.82  4,093.21  

12  22.90 21.50  17.50   60.00  4,166.90  
13            
14    30.50        

15 7.1 22.00 20.50 31.50 16.00   48.16  4,302.19  
16  22.00 21.50 30.00 16.00    90 4,318.48 overflow 

17  24.00 23.50 24.50 18.00    90 4,328.35 overflow 
18  19.50 19.00  13.50    90 4,332.48 overflow 
19    30.00        

20  24.20 22.00 30.50 19.00   82.41  4,426.18  
21  19.50 19.00 30.50 14.00 30.50 30.00 79.46  4,471.95  

22 2.5 24.00 23.50 31.00 18.50   73.76  4,547.01  
23  23.00 22.50 22.00 17.00 30.00 29.90 70.63  4,652.70  
24 2.1  22.50 32.00 17.00 30.50 31.00 65.36  4,725.84  
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25  19.00 18.50 31.50 13.00 29.40 28.10 65.72  4,763.19  
26  17.50 17.00 31.50 11.00 30.20 30.40 62.18  4,779.98  
27  20.00 19.50 31.00 14.00   59.98  4,799.69  

28  16.00 15.50 31.50 10.00 32.00 31.50 53.40  4,838.59  
29  21.40 21.00 31.40 15.50 31.00 30.50 51.58 90 4,855.35  
30  18.00 17.50 32.30 12.30   87.38  4,903.91  
31            

Dec. 1st  17.40 17.00  11.90 29.00 23.40 81.44  4,938.15  
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DAILY OBSERVATION FORM 

            
STATION…APPLETON ESTATE…  DECEMBER         2010… 

            
Observation at……7:00……..am   Observation at……1:00……..pm   

Air Temperatures     Air Temperatures etc.    

            
            
            

Date Rainfall Dry Wet Max Min Dry Wet Water Reset Cup Remarks 
 mm Bulb Bulb   Bulb Bulb Level  Counter (km)  
1  17.40 17.00 29.60 11.90 29.00 23.40 81.44  4,938.15  

2  19.00 18.40 31.00 13.40 29.40 24.50 78.92  5,002.70  
3  19.10 18.90 30.60 13.30 30.20 24.30 75.96  5,027.54  
4  22.50 21.00 30.50 17.00 29.00 24.00 70.76  5,089.72  

5  18.00 17.50 31.90 12.30 30.00 23.00 67.14  5,147.36  
6  17.50 17.10 30.10 12.00 30.00 22.40 63.58  5,171.38  
7  16.40 15.90 26.40 10.40 26.30 21.40 58.36  5,221.21  
8  16.40 15.90 29.50 10.50 28.00 22.00 54.60  5,314.38  
9  21.00 20.40 28.80 15.40 27.60 24.00 51.46  5,348.91  

10  22.20 20.50 28.60 16.50 28.50 23.00 48.14 90 5,380.73  
11  22.00 21.00 32.00 16.40 30.00 24.00 84.02  5,463.60  

12 4.0 20.00 19.50 31.60 14.40 30.00 24.90 82.64  5,502.55  
13  20.50 19.50 28.50 15.00 27.50 21.50 83.90  5,539.40  
14  18.90 16.90 24.50 13.00 24.30 18.40 76.68  5,649.84  

15  17.00 15.70 24.80 11.30 24.40 11.90 74.84  5,766.42  
16 0.6 16.50 16.10 29.00 10.90 27.90 22.00 68.86  5,836.47  

17 7.1 21.00 20.60 28.70 15.40 26.50 23.00 68.62  5,892.56  
18  21.00 20.40 30.50 15.20 25.20 21.60 75.54  5,906.98  
19  18.50 18.20 30.50 12.60 29.50 22.00 70.62  5,943.09  

20  17.00 16.60 27.00 11.00 27.00 21.00 65.48  5,977.15  
21  14.10 13.90 30.40 8.30 28.80 21.50 62.84  6,056.58  
22  15.00 14.50 30.40 9.00 28.90 23.30 59.74  6,099.01  

23  15.50 15.00 28.40 9.50 27.00 21.50 56.60  6,131.59  
24  13.40 13.00 29.60 7.50 25.60 20.20 50.10 90 6,203.84  

25  21.00 19.00 30.50 15.40 25.30 21.50 83.14  6,247.54  
26  23.00 20.90 29.90 18.00 26.00 21.70 82.30  6,274.15  
27  20.40 18.60 23.10 14.80 22.00 20.00 78.74  6,321.45  

28  20.50 19.00 27.00 14.60 1.00 21.20 73.66  6,478.96  



 11 

29  20.60 18.70 28.80 15.00 26.40 22.40 68.46  6,632.20  
30  18.50 18.10 32.10 13.00 28.40 20.70 63.36  6,728.19  
31  16.90 16.40 32.40 11.00 30.40 20.40 60.66  6,761.49  

Jan. 1st  19.30 18.10  14.00 30.10  55.82  6,804.27  

 



 12 

 
DAILY OBSERVATION FORM 

            

STATION…APPLETON ESTATE…  JANUARY 2011…  
            

Observation at……7:00……..am   Observation at……1:00……..pm   
Air Temperatures     Air Temperatures etc.    
            

            
            

Date Rainfall Dry Wet Max Min Dry Wet Water Reset Cup Remarks 
 mm Bulb Bulb   Bulb Bulb Level  Counter (km)  

1  19.30 18.10  14.00   55.82  6,804.27  
2    28.50  25.70 20.40     

3  19.80 18.90 29.50 14.30 28.90 22.50 90.00 90 6,883.47 Reset 
4  17.20 16.60 30.50 11.40 30.50 21.00 85.14  6,981.94  
5  15.90 15.50 31.00 10.00 30.30 20.40 80.58  7,049.43  

6  15.20 14.90 22.60 9.50 30.10 20.60 76.08  7,080.46  
7  18.40 18.00 32.00 12.80 24.20 21.10 70.66  7,113.25  
8  17.50 17.00 31.40 11.60   67.50  7,145.86  

9  16.60 16.40 32.10 11.00   61.78  7,178.15  
10  19.40 19.00 31.70 13.60 31.00 24.50 59.38  7,195.65  

11  20.00 19.50 30.30 14.50 30.00 24.50 56.92  7,221.09  
12  20.90 20.00 31.60 15.20   53.12  7,260.76  
13  22.00 21.00 31.10 17.50 30.70 23.30 50.86 90 7,320.52 Reset 

14  22.90 21.00 29.50 17.20 20.70 20.40 82.36  7,422.62  
15  22.90 21.90 30.50 17.40   78.54  7,536.70  

16 75.4 20.00 19.50 32.40 14.10 30.10 20.90 75.54  7,578.31  
17  19.30 19.00 31.40 13.60 31.00 24.00 overflow 90 7,597.91 Reset 
18  18.90 18.50 31.00 13.40 25.90 20.80 85.12  7,626.88  

19  19.50 19.10 32.40 14.00 30.90 24.90 84.54  7,643.05  
20  21.40 21.00 32.00 15.90 32.30 24.60 77.52  7,686.13  

21  18.60 18.50 31.30 13.00 30.30 20.80 73.08  7,715.73  
22 10.9 17.90 17.90 29.10 12.10   70.68  7,740.84  
23  21.00 20.60 31.40 15.40 30.30 20.80 80.98  7,755.57  

24  20.00 19.60 32.00 14.40 31.00 23.50 77.84  7,784.56  
25  21.40 21.00 32.00 15.90 31.00 23.30 72.96  7,821.29  
26  20.00 19.50 32.90 14.50 31.50 23.90 68.08  7,852.59  

27  15.90 15.60 32.50 10.10 31.60 23.50 63.14  7,884.96  
28 1.3 19.00 18.80 33.50 13.40 33.00 24.60 58.54  7,922.47  
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29  20.40 20.00 30.00 14.90   55.96  7,952.01  
30  20.10 15.90 28.40 15.10 25.00 20.50 51.56 90 7,980.24 Reset 
31  18.00 17.90 30.10 12.40 29.50 24.00 90.00  8,000.12  

Feb. 1st  17.40 17.00 30.40 11.50 30.00 24.10 88.08  8,025.67  
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DAILY OBSERVATION FORM 

            

STATION…APPLETON ESTATE…  FEBRUARY 2011…  
            
Observation at……7:00……..am   Observation at……1:00……..pm   

Air Temperatures     Air Temperatures etc.    
            
            
            

Date Rainfall Dry Wet Max Min Dry Wet Water Reset Cup Remarks 
 mm Bulb Bulb   Bulb Bulb Level  Counter (km)  

1  17.40 17.00 30.40 11.50 30.00 24.10 88.08  8,025.67  
2  16.40 16.00 31.00 10.90 30.00 22.90 84.22  8,052.13  

3  17.50 17.30 31.90 12.00 29.50 24.00 84.84  8,071.49  
4  18.10 17.90 30.70 12.40 28.50 24.00 80.14  8,098.50  
5  17.90 17.50 30.40 12.00   76.34  8,130.62  

6  20.90 25.90 31.00 10.90 15.50 15.40 72.40  8,417.89  
7 1.19 18.30 18.00 31.10 12.50 26.00 24.20 69.78  8,174.26  
8 3.09 18.90 18.50 29.40 13.00 25.50 20.80 68.30  8,199.83  

9  18.50 18.40 31.60 12.90   71.64  8,208.75  
10  17.40 17.00 31.60 11.60   66.50  8,246.33  

11  16.50 16.30 33.50 10.90 33.40 23.40 62.48  8,269.96  
12  16.50 16.20 32.00 10.90 32.10 23.60 57.38  8,315.33  
13  17.60 17.40 30.30 12.10 30.40 23.10 52.96 90 8,353.53  

14  20.50 20.00 31.50 15.00 31.20 23.90 87.96  8,408.49  
15  21.10 20.60 25.80 15.50 26.90 23.00 83.90  8,465.05  
16  20.80 20.40 31.20 20.20   80.50  8,522.92  
17  20.70 20.20 31.60 15.20 29.90 24.00 78.98  8,579.34  
18  23.90 21.10 30.90 18.40 30.60 23.00 73.84  8,682.54  

19 12.3 20.50 19.10 31.40 15.00   66.90  8,795.35  
20  20.50 19.60 30.00 15.00   77.40  8,846.74  

21  19.50 19.00 31.90 14.00 30.30 20.70 71.74  8,898.55  
22  18.00 17.40 33.00 12.10 31.00 22.30 68.96  8,930.91  
23  18.50 17.90 32.50 12.90 32.20 23.00 62.70  8,972.78  

24  15.40 15.00 32.90 9.00 33.00 23.50 57.42  9,017.82  
25  18.00 17.50 31.90 12.60 30.10 22.70 52.14  9,056.48  
26  17.10 16.50 32.30 11.40 32.30 23.00 49.12 90 9,103.50  

27  16.90 16.40 31.40 11.30 30.10 22.30 84.56  9,168.73  
28  17.50 17.00 32.00 12.40 30.40 22.50 80.34  9,207.97  
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29            
30            
31            

Mar. 1st  16.90 16.40 32.00 11.00 28.90 22.40 75.66  9,244.19  
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APPENDIX 2 
Ambient Water Quality Monitoring Data  

February 2010 - February 2011 
 
 

Maggotty      Casa Marantha 

 DO mg/L pH 
Conductivity 
ΦS/cm  DO mg/L pH 

Conductivity 
ΦS/cm 

Ambient 
Freshwater Quality 
Standard 2009 >5 7.0 - 8.4 150 - 600  >5 7.0 - 8.4 150 - 600 

Feb-10              

1 6.81 7.9 381  7.88 8.0 380 

2 5.54 7.6 394  6.89 7.6 380 

3 4.93 7.6 391  6.10 7.6 384 

4 5.01 7.7 280  6.30 7.6 380 

5 5.61 7.8 212  6.62 7.7 375 

6 6.09 7.7 382  7.09 7.8 386 

7 5.68 7.8 385  6.60 7.8 361 

8 6.57 7.8 382  7.24 7.8 384 

9 5.88 7.8 385  6.69 8.0 381 

10 5.75 7.4 382  6.47 7.8 358 

11 6.40 7.9 387  7.14 7.8 388 

12 6.33 7.8 440  7.05 7.8 383 

13 6.38 7.9 396  7.47 8.0 383 

14 6.60 7.6 384  7.58 8.0 374 

15 6.66 8.0 389  7.28 7.9 383 

16 6.17 7.9 390  7.54 8.0 374 

17 2.56 7.7 410  5.93 7.7 396 

18 3.35 7.7 365  4.21 7.8 396 

19 4.15 8.0 388  5.66 7.8 390 

20 4.96 7.7 348  6.34 7.8 377 

21 5.56 7.9 382  6.78 7.7 346 

22 5.42 7.8 347  6.38 7.9 382 

23 5.39 7.8 388  6.52 7.5 381 

24 6.08 7.6 381  6.94 7.9 383 

25 5.66 7.8 372  6.54 7.9 380 

26 6.43 7.8 370  7.34 7.9 378 

27 6.75 7.9 386  7.65 8.0 391 

28 6.43 7.9 387  7.33 7.9 378 

        

        

 DO mg/L pH 
Conductivity 
ΦS/cm  DO mg/L pH 

Conductivity 
ΦS/cm 

March 2010              

1 6.61 7.6 355  7.49 7.9 380 

2 7.11 7.7 379  7.68 7.9 352 

3 5.19 7.8 390  6.48 7.7 378 

4 5.58 7.8 386  7.28 7.9 383 

5 5.01 7.8 396  7.28 7.9 347 
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 DO mg/L pH 
Conductivity 
ΦS/cm  DO mg/L pH 

Conductivity 
ΦS/cm 

Ambient 
Freshwater Quality 
Standard 2009 >5 7.0 - 8.4 150 - 600  >5 7.0 - 8.4 150 - 600 

6 4.38 7.8 386  7.23 7.8 388 

7 5.37 7.7 390  7.42 7.9 381 

8 5.98 7.6 385  7.52 7.9 378 

9 6.01 7.8 393  7.36 7.9 392 

10 5.29 7.7 384  7.46 7.5 350 

11 5.55 7.7 378  7.21 7.9 390 

12 5.32 7.8 391  6.92 7.9 323 

13 5.56 7.8 388  7.43 7.9 381 

14 5.75 7.7 409  7.43 7.9 398 

15 6.31 7.8 396  8.00 7.9 398 

16 6.75 7.8 392  7.97 7.9 397 

17 6.01 7.9 397  7.21 7.9 396 

18 4.34 7.7 400  6.82 7.8 380 

19 4.04 7.7 400  6.42 7.7 387 

20 4.92 7.7 377  6.74 7.7 395 

21 4.48 7.67 394  6.54 7.68 399 

22 4.48 7.67 394  6.54 7.68 399 

23 5.33 7.74 392  7.79 8.10 373 

24 4.92 7.68 398  7.07 7.84 358 

25 5.52 7.81 400  7.89 8.12 375 

26 4.95 7.60 394  7.24 8.00 380 

27 5.21 7.68 389  6.15 8.04 375 

28 4.83 7.61 398  7.14 7.61 375 

29 5.36 7.68 395  7.30 7.76 374 

30 5.32 7.63 396  5.89 7.52 349 

31 5.47 7.62 366  6.90 7.55 361 

        

 DO mg/L pH 
Conductivity 
ΦS/cm  DO mg/L pH 

Conductivity 
ΦS/cm 

Apr-10              

1 2.10 7.37 366  6.83 7.82 313 

2 3.83      6.07     

3 5.76 7.47 408  6.27 7.43 367 

4 4.38 7.23 349  6.64 7.44 352 

5 4.58 7.64 391  5.72 7.64 387 

6 4.11 7.53 389  5.70 7.40 382 

7 4.52 7.41 418  6.60 7.40 382 

8 4.60 7.67 388  7.05 7.99 377 

9 4.78 7.67 382  6.45 7.74 347 

10 4.35 7.72 391  6.89 7.70 389 

11 4.97 7.80 387  7.28 8.03 359 

12              

13              

14              
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 DO mg/L pH 
Conductivity 
ΦS/cm  DO mg/L pH 

Conductivity 
ΦS/cm 

Ambient 
Freshwater Quality 
Standard 2009 >5 7.0 - 8.4 150 - 600  >5 7.0 - 8.4 150 - 600 

15              

16              

17              

18              

19 7.31 7.95 359  7.35 7.83 339 

20 6.57 7.81 359  7.22 7.59 346 

21 7.03 7.87 365  7.38 7.76 360 

22 6.83 7.92 374  7.76 7.90 356 

23 6.45 7.91 372  7.10 7.76 323 

24 7.09 7.91 378  7.54 7.92 364 

25 7.32 7.79 376  7.73 8.01 373 

26 7.32 7.79 376  7.73 8.01 373 

27 6.90 7.70 308  8.21 8.11 374 

28 5,26 7.70 386  6.75 7.53 377 

29 4.09 7.62 372  7.12 7.90 383 

30 4.58 7.80 383 
 
 6.30 7.51 327 

        

 DO mg/L pH 
Conductivity 
ΦS/cm  DO mg/L pH 

Conductivity 
ΦS/cm 

May-10              

1 4.86 7.65 388  6.84 7.74 366 

2 4.81 7.77 385  6.80 7.80 356 

3 4.52 7.56 354  6.27 7.76 372 

4 3.50 7.63 370  6.90 7.60 333 

5 3.43 7.75 383  6.49 7.61 365 

6 4.87 7.80 355  6.49 7.81 335 

7 5.17 7.76 339 
 
 6.73 7.81 334 

8 5.62 7.52 325  6.74 7.75 318 

9 4.40 7.65 355  6.23 7.72 338 

10 5.25 7.49 311  6.71 7.63 333 

11 5.20 7.65 362  6.62 7.38 334 

12 5.46 7.60 357  6.77 7.48 367 

13 6.04 7.58 320  6.44 7.86 366 

14 6.16 7.67 360  6.57 7.87 362 

15 6.31 7.60 365  6.91 7.56 329 

16 6.54 7.73 356  7.00 8.01 363 

17 6.04 7.72 369  6.79 7.75 362 

18 6.09 7.91 378  7.13 7.88 351 

19 5.91 7.63 328  6.87 7.88 371 

20 7.09 7.88 378  7.92 7.54 332 

21 7.17 7.85 378  7.95 7.93 399 

22 6.21 7.26 438  6.94 7.47 324 

23 5.96 7.60 318  6.38 7.78 312 
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 DO mg/L pH 
Conductivity 
ΦS/cm  DO mg/L pH 

Conductivity 
ΦS/cm 

Ambient 
Freshwater Quality 
Standard 2009 >5 7.0 - 8.4 150 - 600  >5 7.0 - 8.4 150 - 600 

24 6.74 7.16 327  7.73 7.93 324 

25 6.82 7.87 357  6.97 8.36 320 

26 6.41 7.85 293  7.43 8.05 254 

27 6.48 7.80 318  7.05 8.12 322 

28             

29 5.96 7.76 293  7.37 8.08 281 

30 6.52 7.96 311  7.48 8.15 307 

    
 
     

  DO mg/L pH 
Conductivity 
ΦS/cm  DO mg/L pH 

Conductivity 
ΦS/cm 

Jun-10              

1 7.47 7.81 338  8.41 8.16 323 

2 6.57 7.89 317  7.05 8.03 310 

3 6.31 7.92 343  7.27 7.99 325 

4 8.01 7.93 307  8.44 8.25 332 

5 7.01 7.99 330  7.40 8.26 337 

6 7.04 8.08 333  7.37 8.11 278 

7 7.14 8.01 336  7.08 8.20 323 

8 7.18 8.14 311  7.50 8.36 308 

9 7.45 8.01 348  7.85 8.32 329 

10 7.23 8.15 348  7.79 8.33 303 

11 7.59 7.87 349  7.91 8.18 316 

12 6.69 8.37 350  7.80 7.96 386 

13 8.08 8.25 324  8.38 8.33 358 

14 7.61 8.11 361  7.95 8.30 345 

15 7.51 8.13 324  7.99 8.61 311 

16 8.20 8.14 353  8.56 8.32 350 

17 7.24 8.19 351  8.06 8.25 347 

18 7.91 7.97 325  8.49 8.21 308 

19 7.37 8.16 325  7.96 8.37 316 

20 7.12 8.20 339  8.04 8.48 327 

21 7.24 7.97 318  7.34 8.13 299 

22 6.64 8.09 255  7.45 8.39 272 

23 7.05 8.17 324  7.79 8.50 308 

24 7.97 7.97 369  8.49 8.41 328 

25 7.16 8.21 348  7.56 8.65 331 

26 7.01 8.09 343  7.76 8.38 322 

27 6.74 8.16 342  5.16 7.82 393 

28 7.19 8.38 345  7.59 8.59 338 

29 7.91 8.21 355  8.20 8.30 349 

30 8.08 8.30 355  8.42 8.42 351 
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 DO mg/L pH 
Conductivity 
ΦS/cm  DO mg/L pH 

Conductivity 
ΦS/cm 

Ambient 
Freshwater Quality 
Standard 2009 >5 7.0 - 8.4 150 - 600  >5 7.0 - 8.4 150 - 600 

  DO mg/L pH 
Conductivity 
ΦS/cm  DO mg/L pH 

Conductivity 
ΦS/cm 

Jul-10              

1              

2              

3              

4              

5              

6              

7 7.76 8.10 364  7.86 8.42 369 

8 8.03 8.28 357  8.23 8.27 357 

9 8.21 8.25 362  8.51 8.38 352 

10 8.12 8.24 361  7.82 8.39 350 

11 8.08 8.27 368  8.20 8.43 350 

12 6.41 8.11 359  8.61 8.26 350 

13 8.03 8.48 363  8.16 8.29 351 

14 8.02 8.31 360  8.14 8.39 352 

15 7.41 7.91 339  8.07 8.24 356 

16 8.14 8.24 366  8.35 8.39 323 

17 6.97 8.33 362  7.26 8.42 351 

18 7.15 8.22 366  7.37 8.31 322 

19 8.11 8.35 360  8.02 8.37 346 

20 7.96 8.20 338  8.18 8.39 324 

21 7.96 8.15 366  8.12 8.45 339 

22 7.56 8.22 349  8.13 8.38 335 

23 7.88 8.07 304  8.26 8.33 293 

24 8.41 8.22 335  8.75 8.40 320 

25 7.84 7.99 362  8.16 8.02 401 

26 8.46 8.17 348  8.86 8.33 338 

27 8.44 8.21 348  8.94 8.42 336 

28 8.13 8.25 348  8.49 8.25 343 

29 8.27 8.02 351  9.17 8.19 338 

30 7.64 8.31 356  9.08 8.46 346 

31 7.79 8.34 319  8.04 8.48 280 

    
 
     

 DO mg/L pH 
Conductivity 
ΦS/cm  DO mg/L pH 

Conductivity 
ΦS/cm 

Aug-10              

1 7.84 8.19 350  8.35 8.38 332 

2 8.13 8.13 359  8.14 8.36 300 

3 8.59 8.07 348  8.53 8.27 344 

4 5.76 7.97 282  7.86 8.19 260 

5 8.08 8.02 326  8.28 8.13 311 

6 8.27 8.19 352  9.27 8.38 345 
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 DO mg/L pH 
Conductivity 
ΦS/cm  DO mg/L pH 

Conductivity 
ΦS/cm 

Ambient 
Freshwater Quality 
Standard 2009 >5 7.0 - 8.4 150 - 600  >5 7.0 - 8.4 150 - 600 

7 8.31 8.10 351  9.30 8.21 342 

8              

9              

10              

11              

12              

13              

14              

15 7.73 8.23 345  8.14 8.44 326 

16 7.54 8.09 359  8.23 8.38 359 

17 7.71 8.17 333  8.07 8.38 324 

18 6.73 8.22 316  7.35 8.44 324 

19 7.35 8.42 300  8.10 8.49 300 

20 7.29 8.11 326  8.21 7.96 380 

21 7.14 8.04 299  7.47 7.80 335 

22 7.82 8.23 345  8.18 8.47 333 

23 8.09 7.99 345  8.43 8.23 339 

24 7.21 8.09 343  7.66 8.34 341 

25 8.03 7.94 370  8.72 8.16 354 

26 6.88 7.84 348  8.06 8.28 337 

27 6.80 7.52 330  7.22 8.19 337 

28 7.35 8.14 351  7.96 8.32 333 

29 7.32 8.16 353  7.83 8.31 336 

30 6.74 8.19 317  7.36 8.22 309 

31 7.25 8.24 340  7.57 8.41 332 

    
 
     

 DO mg/L pH 
Conductivity 
ΦS/cm  DO mg/L pH 

Conductivity 
ΦS/cm 

Sep-10              

1 7.56 7.82 336  7.72 8.30 337 

2 7.82 8.18 351  8.29 8.23 337 

3 8.58 8.19 340  8.77 8.28 336 

4 7.16 8.24 348  7.41 8.33 338 

5 6.04 8.22 300  7.20 8.34 310 

6 7.88 8.19 338  8.26 8.12 350 

7 6.33 8.29 384  8.16 8.36 339 

8 8.10 8.60 347  7.90 8.22 318 

9 7.20 8.33 299  7.98 8.50 315 

10 7.48 8.15 331  8.01 8.17 314 

11 7.87 8.24 331  8.26 8.26 330 

12 7.39 8.15 323  7.94 8.36 316 

13 7.62 8.28 329  7.98 8.46 319 

14 7.09 8.18 330  7.93 8.25 328 
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 DO mg/L pH 
Conductivity 
ΦS/cm  DO mg/L pH 

Conductivity 
ΦS/cm 

Ambient 
Freshwater Quality 
Standard 2009 >5 7.0 - 8.4 150 - 600  >5 7.0 - 8.4 150 - 600 

15 7.68 8.10 350  8.20 7.79 340 

16 7.46 7.99 338  7.88 8.20 350 

17 7.33 8.00 349  7.75 8.40 366 

18 7.44 8.03 344  8.07 7.99 367 

19 7.83 8.15 333  8.16 8.23 335 

20 7.92 8.06 334  8.28 8.36 326 

21 7.06 8.07 271  8.23 8.33 267 

22 7.12 8.11 311  7.26 9.29 300 

23 7.17 8.16 340  7.76 8.21 339 

24 7.30 8.31 349  7.43 8.45 341 

25 7.82 8.06 350  8.19 8.24 345 

26 6.94 8.18 340  7.34 8.41 331 

27 7.45 8.71 334  7.64 8.94 329 

28 7.63 8.12 298  8.04 8.11 307 

    
 
     

 DO mg/L pH 
Conductivity 
ΦS/cm  DO mg/L pH 

Conductivity 
ΦS/cm 

Oct-10              

1              

2 6.61 8.50 240  - - - 

3 6.22 8.10 289  - - - 

4 6.52 8.23 312  8.56 8.25 308 

5 6.21 8.08 322  8.17 8.12 302 

6 - - -  - - - 

7 6.64 7.88 337  8.04 8.36 323 

8 6.53 8.33 342  7.90 8.52 332 

9 6.21 8.00 325  8.28 8.39 311 

10 6.87 8.22 313  8.25 8.00 306 

11 6.15 8.04 336  7.80 8.38 325 

12 6.29 8.18 344  7.90 8.60 333 

13 7.63 7.73 340  8.86 7.89 345 

14 7.16 8.14 350  8.44 8.52 336 

15 6.77 8.12 316  8.44 8.47 302 

16 6.61 8.05 327  8.22 8.50 312 

17 5.79 8.04 301  7.63 8.52 289 

18 6.49 7.98 317  7.61 8.60 324 

19 6.89 8.07 336  7.76 8.52 325 

20 6.18 8.20 323  7.29 8.59 311 

21 6.77 8.23 338  7.93 8.69 320 

22 7.05 8.21 352  8.41 8.50 337 

23 7.56 8.09 358  8.83 8.64 338 

24 7.03 8.16 364  8.08 8.51 346 

25 6.23 8.08 342  7.15 8.52 334 
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 DO mg/L pH 
Conductivity 
ΦS/cm  DO mg/L pH 

Conductivity 
ΦS/cm 

Ambient 
Freshwater Quality 
Standard 2009 >5 7.0 - 8.4 150 - 600  >5 7.0 - 8.4 150 - 600 

26 7.17 8.15 359  8.46 8.45 340 

27 6.97 8.09 366  7.92 8.44 341 

28 7.42 8.33 349  8.23 8.64 346 

29 6.82 7.69 342  8.56 8.29 323 

30 7.11 8.01 369  8.39 7.85 300 

31 6.82 7.90 330  8.29 8.42 325 

    
 
     

 DO mg/L pH 
Conductivity 
ΦS/cm  DO mg/L pH 

Conductivity 
ΦS/cm 

Nov-10              

1 7.72 7.63 326  8.73 8.23 314 

2 8.04 7.77 299  8.33 8.17 323 

3 7.59 7.89 359  8.32 8.17 328 

4 6.88 7.91 357  7.74 8.26 349 

5 8.03 7.98 304  8.39 8.32 344 

6 7.06 8.11 297  7.81 8.08 292 

7 7.53 7.80 340  8.44 8.34 328 

8 7.14 7.86 352  8.07 8.25 351 

9 7.95 7.96 355  8.27 8.34 349 

10 7.79 7.78 356  8.24 8.25 344 

11 7.11 7.85 355  7.83 7.70 347 

12 8.08 7.90 358  8.86 8.13 362 

13 7.64 7.89 355  7.83 8.16 353 

14 7.72 7.93 359  8.11 7.83 382 

15              

16              

17              

18              

19              

20              

21              

22 7.82 8.09 359  8.54 8.32 350 

23 8.29 8.00 356  9.07 7.99 346 

24 7.39 8.07 356  8.18 8.13 354 

25 7.82 8.10 365  8.24 7.99 409 

26 8.07 8.10 363  8.53 8.03 354 

27 7.98 7.98 369  8.46 8.19 347 

28 7.92 8.00 363  8.06 7.94 350 

29 7.83 8.10 370  8.46 8.01 359 

30 8.07 7.99 351  8.36 8.12 350 

    
 
     

 DO mg/L pH 
Conductivity 
ΦS/cm  DO mg/L pH 

Conductivity 
ΦS/cm 
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 DO mg/L pH 
Conductivity 
ΦS/cm  DO mg/L pH 

Conductivity 
ΦS/cm 

Ambient 
Freshwater Quality 
Standard 2009 >5 7.0 - 8.4 150 - 600  >5 7.0 - 8.4 150 - 600 

Dec-10              

1 8.02 8.00 358  8.47 8.00 349 

2 8.78 7.82 356  8.78 8.00 349 

3 9.58 7.87 364  9.40 8.02 371 

4              

5              

6 8.02 7.99 348  8.39 8.04 352 

7 8.57 7.84 348  8.89 7.98 346 

8 9.15 7.86 358  9.46 8.18 339 

9 8.67 8.01 360  9.21 7.74 346 

10 8.42 7.75 362  8.96 7.90 347 

11 8.06 7.76 350  8.77 8.14 394 

12 8.80 7.98 354  9.12 7.42 325 

13              

14 7.72 7.77 358  7.98 7.98 343 

15 7.88 7.89 332  8.14 8.13 347 

16 8.03 7.86 355  8.44 8.08 407 

17   7.74 351    8.09 348 

18   7.70 339    8.11 374 

19   7.64 380    7.94 390 

20 7.42 7.92 363  7.31 8.14 347 

21 8.12 7.83 348  8.47 7.82 330 

22 7.47 7.86 336  8.03 7.82 349 

23 8.29 7.66 348  8.86 8.30 350 

24 7.87 7.88 365  8.14 7.88 355 

25 - - -  - - - 

26 - - -  - - - 

27 8.31 7.83 360  8.87 8.02 347 

28 8.74 8.01 365  9.17 8.23 347 

29 8.57 7.99 360  9.03 8.05 345 

30 8.76 7.89 355  9.14 7.99 350 

31 8.48 7.85 360  7.91 7.62 414 

    
 
     

 DO mg/L pH 
Conductivity 
ΦS/cm  DO mg/L pH 

Conductivity 
ΦS/cm 

Jan-11              

1 8.13 8.18 359  8.48 8.24 343 

2 8.80 7.94 359  8.81 7.99 374 

3 8.53 8.13 360  9.02 7.90 361 

4 8.68 8.02 361  9.07 8.35 363 

5 8.21 7.98 364  8.77 8.21 329 

6 7.61 7.95 363  8.01 8.38 350 

7 8.14 7.92 369  8.35 7.99 350 
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 DO mg/L pH 
Conductivity 
ΦS/cm  DO mg/L pH 

Conductivity 
ΦS/cm 

Ambient 
Freshwater Quality 
Standard 2009 >5 7.0 - 8.4 150 - 600  >5 7.0 - 8.4 150 - 600 

8 8.14 7.88 359  8.37 8.04 342 

9 8.47 7.93 372  9.14 8.23 358 

10 8.04 7.84 371  8.73 7.79 358 

11 7.86 7.98 368  8.27 7.96 356 

12 7.96 7.69 345  8.17 7.69 401 

13 7.63 7.56 369  8.47 7.99 348 

14 7.45 7.81 367  8.14 7.52 344 

15 7.59 7.66 341  8.13 7.68 369 

16 7.92 7.65 352  8.57 7.69 357 

17 6.37 7.41 377  7.18 7.73 359 

18 6.07 7.90 369  7.21 8.03 358 

19 6.23 7.65 359  7.58 8.01 370 

20 6.17 7.77 367  7.79 7.77 351 

21 6.63 7.79 368  7.70 8.03 371 

22 7.26 7.97 376  8.28 8.03 360 

23 7.01 7.68 369  8.41 7.95 394 

24              

25              

26              

27              

28              

29              

30              

31              

    
 
     

 DO mg/L pH 
Conductivity 
ΦS/cm  DO mg/L pH 

Conductivity 
ΦS/cm 

Feb-11              

1 5.88 7.74 372  7.19 7.73 377 

2 5.33 8.04 380  6.20 7.95 372 

3 5.07 7.97 375  6.26 7.96 368 

4 6.11 7.85 376  7.58 8.01 362 

5 6.17 7.78 378  7.23 7.84 371 

6 5.27 7.64 376  7.10 7.63 359 

7 5.41 7.45 376  6.72 7.75 376 

8 6.87 7.74 374  7.04 7.94 368 

9 6.02 7.80 375  7.29 7.81 394 

10 6.02 7.94 380  7.44 8.00 372 

11 5.98 7.60 378  6.72 7.84 375 

12 5.49 7.60 363  6.79 7.68 377 

13 5.81 7.68 388  6.84 7.53 375 

14              

15              
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 DO mg/L pH 
Conductivity 
ΦS/cm  DO mg/L pH 

Conductivity 
ΦS/cm 

Ambient 
Freshwater Quality 
Standard 2009 >5 7.0 - 8.4 150 - 600  >5 7.0 - 8.4 150 - 600 

16              

17              

18              

19              

20              

21              

22              

23              

24              

25              

26              

27              

28              
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APPENDIX 3 
WATER QUALITY MONITORING PROGRAMME 

 
 

Objective: 
 
To monitor the water quality in the Black River during the construction activities for the modification 
of the intake at the Maggotty HPP and the replacement of the pentstock. 
 
Scope: 
 

1. Spatial 
 

• 100 m above the intake works 

• 100-200 m below the intake works 

• The point at which the pipeline crosses the bridge (290) 

• 100-200m below the tailrace 
 

2. Frequency & Duration 
 

Samples will be taken once every 2 weeks for the duration of construction. 
 

3. Parameters 
 

• pH 

• Dissolved oxygen 

• BOD 

• TSS 

• TDS 

• Conductivity 

• Temperature 
 
Reporting: 
 
Monthly reports will be submitted to NEPA three weeks after the end of the month that is the subject 
of the report. 
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APPENDIX 4 
 
 

1. Letter granting permission to use land for staging area and title – Mr. Lee 
2. Letter granting permission to use land for staging area and title – Mrs Cowan 
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APPENDIX 5 
 PROJECT SCHEDULE 

 


