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WATER PROJECT UPDATE: CLEAN WATER FOR CONSERVATION PILOT PROJECT 

 
 

TESTING THE FEASIBILITY OF THE AQUA-PURA WATERDROP SYSTEM FOR PROVIDING CLEAN 
DRINKING WATER FOR THE AFI MOUNTAIN RANGER PROGRAM IN THEIR BASE CAMP ON THE 

MOUNTAIN 
 
 

PROGRESS REPORT – JULY 1st 2016 
 
The Pilot Project by Tengwood Organization for Afi Mountain 
Rangers at the Afi Mountain Wildlife Sanctuary began in March of 
2016 and the following steps have thus far been carried out;  

 
 

1.) Water quality testing of the water from the Afi Ranger’s base 
camp stream before and after purification with the Aqua-pura ‘waterdrop’ system. 
 
2.) Training in Calabar for the WCS Conservation Coordinator of the Afi Ranger Program in 
proper use and maintenance of the system. 
 
3.) Training at the Afi Mountain Ranger Station in Boje, Boki LGA, for the Afi Rangers in proper 
use and maintenance of the system. 
 
4.) Transfer of the materials to the Afi Mountain Rangers base camp and trial use of the 
system by the Afi Rangers for use while in the camp and on patrols. 
 

 

Water Quality Testing; Afi Mountain Wildlife Sanctuary 
In March of 2016, the quality of the water from the Afi Ranger’s base camp stream, as well as the 
functionality of the Aqua-pura waterdrop system, was tested. Two bottle of water were collected by Afi 
Rangers from their base camp stream and carried to Calabar, where Tengwood Organization carried out 
water quality testing. One of the bottles of water was not purified, while the other was purified using 
the Aqua-pura waterdrop system. 
 
For water quality testing, Tengwood Organization utilized pre-packaged ‘Compact Dry’ plates (R-
Biopharm AG, , www.r-biopharm.com), an easy-to-read, standardized testing method for counting 
microorganisms present in drinking water. A 1ml sample is placed onto a specific growth media and 
incubated for 24 hours at a specified temperature. The resultant count can be used to indicate the 
amount of a given bacteria that is present. Resulting colonies are also pigmented with different colors, 
allowing easy identification of indicator bacteria. The Afi stream water was tested for the presence of 
three different indicator bacteria that are commonly used to evaluate water quality; Escherichia coli, 
Vibrio parahaemolyticus, and Salmonella. Compact Dry EC media tests for E. coli and other coliforms, 
Compact Dry SL media detects Salmonella, and Compact Dry VP media can detect Vibrio 
parahaemolyticus, as well as differentiate it from other Vibrio sp., which show up another color. 
 

http://www.r-biopharm.com/
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Testing was carried out in Calabar and after inoculation of the plates, the plates were incubated for 24 
hours at a local Calabar laboratory (Asi Ukpo Laboratory; www.asidmc.com).  
Results of the Water Quality Testing 
Results of our testing showed two things; that the water quality of the Afi Mountain stream for drinking 
is low, and that the Aqua-pura Waterdrop system performed to the highest standard for purifying this 
water. 
 
Compact-Dry plates that were inoculated to test for the presence of Vibrio sp. and Salmonella showed 
no growth, either before or after water purification. As the stream is located at the top of the mountain, 
we did not expect these bacteria to be present, as they typically present in areas of heavy human usage 
and cause serious illnesses (for example, Vibrio parahaemolyticus is the organism which causes 
debilitating outbreaks of Cholera). However, plates inoculated to test for the presence of coliforms told 
a different story. Water from the Afi stream showed very high levels of E. coli before purification with 
our system. In water quality testing, the presence of E. coli in drinking water is used as an indicator that 
other harmful pathogens are likely to be present and the E. coli count for drinking water should be 0 
colonies per 100 ml. Strains of E. coli can cause gastrointestinal illnesses, some serious, and E. coli is 
typically thought of as the most reliable indicator of the presence of other potential pathogens in 
drinking water1. The Compact Dry plate before purification showed 13 colonies of E. coli and 11 other 
coliform colonies per 1 ml of water; this indicates an E. coli count of approximately 1300/100ml water, a 
level unacceptable even for recreational use of water sources (i.e. swimming pools and lakes are 
typically closed at a count of >200/100ml). After purification with the Aqua-pura ‘waterdrop’ system, 
there was no growth of E. coli on the plate (0/100ml). 
 

Training Sessions with WCS Nigeria and Afi Ranger Program 
A series of training sessions were carried out in March of 2016. The first training session took place in 
Calabar with WCS Nigeria, which has partnered with the Ministry of Climate Change and Forestry to help 
support the Afi Ranger Program by providing field rations and camping allowances, as well as training 
and use of a SMART/ cybertracker monitoring system for use on patrols. The WCS landscape director, 
Dr. Inaoyom Imong, and the WCS Project Manager at Afi Mountain Wildlife Sanctuary, Emmanuel 
Bassey, participated in a training program on the use of the ‘waterdrop’ purification system. Following 
this training session, Tengwood Organization traveled to the Afi Ranger Station, located in Boje, Boki 
LGA, where a training session was carried out with Afi Mountain Rangers. The rangers participated in 
this session, practicing its set up until they were proficient and fully trained in the use of the system. 
Manuals illustrating the components of the system, instructions on how to set up and use the system, 
and a materials safety data sheet instructing on the safe use of the UV-C light component, were 
provided with the system. 
 

The First Three Months; A Trial Period to Evaluate Usage 
After training, the Afi Rangers then carried the components to their base camp for testing. They are 
currently using the system to purify water from the base camp stream for their use while in the camp 
and also to carry with them on their patrols in the sanctuary. The Ranger’s Base Camp consists of a 
sleeping shed, and a small shed which functions as a kitchen and resting place after patrols. After the 
first month of trial usage, an oral report on the functionality of the system was given by WCS Project 

                                                           
1 References: 

Edberg, S.C., Rice E.W., Karlin, R.J., Allen, M.J. (2000) Escherichia coli: the best biological drinking water indicator 
for public health protection. Journal of Applied Microbiology. 88, 106S–116S. 
 

http://www.asidmc.com/
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Manager at Afi Mountain Wildlife Sanctuary, Emmanuel Bassey. The Ranger’s often spend communal 
time at their small main shed in the evenings, having their evening meal, as well as performing other 
tasks the rangers must carry out after patrols. This now includes purifying water for the next patrols 
with the waterdrop system. They must perform all by torchlight or firelight, as there is no electricity in 
the camp. We therefore determined that these tasks could be more easily carried out with the addition 
of a small light, which could be run from the existing solar panel.  
 
In June, a new WCS Project Manager for the Afi Mountain Wildlife Sanctuary, Celestin Mengnjo, 
replaced Emmanuel Bassey. Meetings were carried out with the new project manager to carry forward 
the progress on our water project. After his first month, he evaluated of the system, based on ranger 
input. It was noted that hunters or other people sometimes pass through camp when the rangers are 
not present, and some equipment, such as camera traps, have been stolen. Because of this, the rangers 
are currently carrying the solar panel up and down the mountain each month. This is not an optimal 
solution, as the idea is to increase the ranger’s energy and stamina rather than tax their resources 
having to carry the panel up and down the mountain. The rangers would benefit from a small housing 
(i.e. a lock box) for the solar panel and battery, which would protect these better from the elements, 
and could be securely locked when rangers are not in the camp. WCS Project manager for Afi Mountain, 
Celestin Mengnjo, has said this could be easily built with some necessary materials (i.e. iron, hardware), 
a cement base, and minimal tools. During the next three months, we will test water quality before and 
after rangers have utilized the system to ensure proper utilization, as well as further evaluate the 
functionality of the system in the field. We will also be working with the rangers to put in place the 
above-mentioned components that will make the system easier to use and provide light for their 
evening tasks. On a positive note, the rangers are happy with the system.  
 
FIGURE 1: After testing of the system by Tengwood Organization co-directors Bruno Tenger and Dr. Kathy L. Wood 
at our Calabar site (top photos), a training session was carried out with WCS Nigeria’s Director of the Cross River 
Landscape, Inaoyom Imong, and WCS Project Manager at Afi Mountain Wildlife Sanctuary, Emmanuel Bassey, in 
the set up and usage of the Aqua-Pura waterdrop system. (Photos © Tengwood Organization) 
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FIGURE 2: AFI WATER – TEST #1 - Water from the Afi Mountain base camp stream before and after purification 
with the waterdrop system.The bottle on the right shows the water collected from the base camp stream before 
purification and the bottle on the left shows the water after purification with the Aqua-pura waterdrop system. 
 

    
 
FIGURE 3: Water was obtained from the stream from which Afi Rangers drink at their base camp. Water quality 
testing was carried out at our Calabar site. Plates were inoculated with water from the Afi stream before 
purification and after purification with the waterdrop system and then incubated for 24 hours by a nearby 
laboratory facility.  
 

       
 
FIGURE 4: Compact Dry plates show the before and after result for E. coli, Vibrio sp. and Salmonella. The E. coli 
plate before water purification shows the presence of E. coli (purple colonies) as well as other coliforms (white 
colonies). These levels are unacceptable for drinking water. After water purification, all plate showed no growth. 
 

          
All Photos © Tengwood Organization 
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FIGURE 5: A training session was carried out by Tengwood Organization co-directors Bruno Tenger and Dr. Kathy L. 
Wood, at the Afi Ranger Station in Boje, Boki LGA, with Afi Rangers and WCS Project Manager, Emmanuel Bassey. 
Afi Rangers participated in training on how to set up and use the Aqua-Pura waterdrop system. The components of 
the system were then carried up the mountain for testing by Afi Rangers. Rangers typically carry out two 10 day 
patrols per month, which is physically challenging work in the rigorous landscape and for which clean drinking 
water is a necessity. 

        
 

     
 

    
All Photos © Tengwood Organization 
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FIGURE 5: The system was carried up the mountain and set up at the Afi Ranger’s base camp, where drinking water 
is obtained from a nearby stream, which tested high in E. coli in our water quality analysis. The main shed and the 
sleeping shed are pictured here, along with the rangers carrying and setting up the system before relaxing in camp.  
 

       
 

               
 

     
Photos © Tengwood Organization 
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FIGURE 6: The system is currently being tested and used by Afi Rangers over the next 3 months to determine its 
functionality in the landscape. Further water quality testing will also occur during this period to make sure the 
system is being utilized properly. 
 

     
 

    
 

     
All Photos © Tengwood Organization 
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The Afi Mountain Stream at Base Camp               Photo © Tengwood Organization  
– clean drinking water is important to all life. 

 
2016 © Tengwood Organization 
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