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1.0 Introduction 
 

Diving and Security Solutions Ltd was contracted by the National Water Commission to conduct information 

gathering tasks to guide water level maximization efforts at the Mona Reservoir in St. Andrew.  This report 

presents preliminary findings related to water volume estimates and bottom contour at the reservoir 

measured over the period January 15-17, 2014.   

 

2.0 Methods 
 

Diving and Security Solutions Ltd employed the use of the following methods to facilitate data collection: 

1. A review of Google Earth imagery (2012, 2009) to establish historical reservoir surface area 

change over time 

2. Sonar/GPS -assisted mapping of the depth of the water body in the reservoir ( as at 2014-01-15-

17) 

3. Diver-assisted verification of the status of the water take-offs as well as the emergency discharge 

tower at the reservoir.   

4. Geographical Information Systems1 (GIS) based processing and interpretation of collected data to 

present. 

All diagrams were geo-referenced to the Survey Department’s JAD 2001 coordinate system so that scaled 

spatial data could be extracted from them.   

 

Technical Note: 

 It must be noted that a request was made for any historical technical data that would have been 

recorded for the reservoir (historical soundings, as-built drawings etc). This information would be 

vital in establishing a baseline shape of the floor of the reservoir for comparison with the shape of 

the floor measured over the study period.  A comparison of both shapes would reveal the spatial 

distribution of sediments accumulated on the floor of the reservoir – represented as thickness in 

meters.  Unfortunately, this back-ground information was unavailable.  Therefore, only the depth 

information recorded over the period January 15-17, 2014 has been analyzed to date. 

 

                                            
1
 Mapmaker Pro was the GIS used for the project – www.mapmaker.com 



The design capacity of the reservoir has been established as being 825,000,000 imperial gallons 

through interviews with technical personnel at the Mona Treatment plant, though no documented 

proof could be obtained.   

3.0   Site Description 

3.1 General 

Figure 1 and Plates 1-8 give a pictorial description of the conditions at the Reservoir during the study 

period.  At the time of the survey, water levels were calculated to be 1.2 meters below the high water line 

(see Plate 9: as identified by NWC Mona Technical staff).   

 

3.2 Underwater Infrastructure 

Figures 2A-E illustrates observations made on the water intake structure at the northwestern corner of the 

reservoir (underwater images cropped from video).  Four intake structures were observed at approximately 

0.9m, 3m, 5.5m and 6.4m below the reservoir surface.  Of the four structures, the first (0.9m) had a 

complete mesh covering while the third (5.5m) had a partially damaged metal mesh cover.  The second 

intake (3m) did not have any mesh cover present while the fourth (deepest and immediately adjoining the 

reservoir floor) was bolted shut with a metal plate.   

 

Visual observations of the reservoir floor at the vicinity of the water intake tower suggested that the floor was 

composed primarily of sand and silt, with abundant populations of a type of freshwater gastropod –

suspected to be Thiara granifera2. 

 

Figure 3 illustrates valve opening mechanisms for the emergency discharge tower, as well as an 

unidentified freshwater Crayfish.  The valve openings at the base of the tower were not observed.   

                                            
2
 Hyslop E.J., Additions To The Freshwater Malacofauna Of Jamaica –Revista De Biologica Tropical 2002 pge 262.   



  

 

Figure 1:  Diagram Showing Photo Orientations for Plates 1-8 

 



 

           

                                    Plate 1:  View of Water Intake Tower                                                                 Plate 2: Northward View to Water Intake Tower 

 

 

 

 

 

 

 



  

                          Plate 3:   Yallas River Water Intake                                                                                         Plate 4: Reservoir High Level Water Spill-over 

 

 

 

 

 

 

 



   

                                  Plate 5: Emergency Water Discharge Tower                                     Plate 6: View From The Eastern Reservoir Shore Towards the Intake Tower 

 

 

 

 

 

 

 



    

                              Plate 7: Hope River Water Intake                                                                          Plate 8: Northern Shore Looking Towards Intake Tower  

 

 

 

 

 

 

 



 

Plate 9: Illustration of High Water Mark (dark line on steps to Intake Tower 

 

 

 



 

Figure 2A: Water Intake Tower - 0.9m Depth 



 

Figure 2B: Water Intake Tower, 3m Depth 



 

Figure 2C: Water Intake Tower 5.5m Depth 



 

Figure 2D: Water Intake Tower, 6.4m Depth 



 

Figure 2E: Reservoir Substrate at 6.4m Depth. A: silt cloud, B: sand/silt, C: Freshwater gastropods 



 

Figure 3: A: Valve mechanism, B: Freshwater Crayfish at the Emergency Discharge Tower. 



  

4.0   Results and GIS-Assisted Calculations 

 

4.1 Field Data Calculations 

Based on measurements taken of the reservoir floor at the vicinity of the emergency water discharge tower 

(10 meters) and the depth of the inner floor of the tower (12.4 meters from the reservoir water line), it 

was assumed that the valve openings might be covered under approximately 2.4 meters of sand/silt at this 

vicinity.   

 

Field depth surveys conducted over the period January 15-17, 2014 as well as the analysis of 2012 Google 

Earth images (representing maximum reservoir water levels) and a Global Positioning System – assisted 

plot of the reservoir’s high water mark lead to the following conclusions: 

 

1. The reservoir water level at the time of the surveys was approximately 1.2 meters below the 

reservoir high water mark (refer to Plate 9).  Depths recorded over the study period were 

corrected to maximum water levels using this measurement.   

2. The surface area of the water body (corrected to maximum capacity levels was estimated at 41.22 

Hectares.  

3. The maximum capacity of the reservoir was calculated at 3,418,733.9 cubic meters or 

752,016,279.5 imperial gallons.   

4. With a design capacity of 825,000,000 imperial gallons (believed to be estimated), it has been 

calculated that a capacity deficit of approximately 72,983,721 gallons exists.  This, when converted 

to cubic meters, would represent 331,790.6 cubic meters of sediments accumulated on the 

reservoir floor.   

 
Figure 4 illustrates a map of the bottom contour of the reservoir, based on depth soundings taken over the 

period January 15-17, 2014.   The maximum reservoir depth measured during the survey (corrected to  

maximum water depth achievable) was 11.7 meters.     

 

 



  

 

Figure 4: Bottom Contour Map and Spot Depths in the Mona Reservoir 


