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This document is the final report of the operational research for detecting cholera in environment
water during outbreaks. This is the agreed third deliverable which summarize the proposed
methodologies including the protocol for the field trial phases, a timeframe with dates of the mission
and the recommendations for the future development or operational deployment;
The final report (in Microsoft Word) will present an executive summary not exceeding one page and
main body covering the background of the intervention evaluated, a description of the evaluation
methods applied and limitations, Standard Operating Procedures to use the method, findings,
conclusions, recommendations and lessons learned.

1. EXECUTIVE SUMMARY
The investigation of potential reservoirs of toxigenic V. cholerae will contribute significantly to
improve surveillance and preparedness strategies. Apart from the case management during a cholera
outbreak, one of the other key points is a rapid identification of the potential source of the
contamination. The purpose of the project was to evaluate and implement during a cholera outbreak
a simple, rapid, and inexpensive method that confirms presence of toxigenic V. cholerae in
environmental water samples (surface water, wells, household water storage, etc.). During the
12 months of the project, we conducted the evaluation of this dipstick method running 5 filed trip
missions in 3 different countries (Guinea-Bissau, Benin, and Republic Democratic of Congo). We
collected 20 environmental water samples for each mission and processed the samples up to the
dipstick reading in the field context. Over the 99 collected samples, only 1 was positive for dipstick
testing. It was from household water storage of a cholera patient admitted to the cholera center in
Kalemie. After the field trip, samples were brought back to Institut Pasteur de Dakar for
complementary analyses to test the specificity and sensibility of the dipstick with our specific
protocol. We used both the gold standard culture and the molecular methods. The overall results of
the project confirm the 100% specificity of the method. We did not detect any false positive dipstick.
As we obtained only one positive dipstick over the 2 positive samples to toxigenic V. cholerae by
molecular methods, we cannot conclude about the sensibility. We can only mentioned that we
observed one false negative. Those two positive samples were collected from the field trip mission in
Kalemie, RDC. The city was experiencing a ?? cholera transmission. In addition, the measurement of
physico-chemical characteristics of sampled waters showed that the basic pH (between 8 to 9)
appears to be the determinant factor in persistence of toxigenic Vibrio cholerae in the household
water storage containers. In complement, we did isolated and characterized by PCR other Vibrio
cholerae strains, which were non O1/non O139. Some of them were carrying some virulence factor
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genes, as it is possible to observed elsewhere. One limitation of the study would be the preparation
of the enrichment solution that requires electrical power and specific lab material. We have
undertaken complementary research to test the sterility and productivity of prepared in advance of
enrichment solution conserved at ambient temperature. Those solutions are perfectly sterile and
productive even after more than 3 months of conservation at room temperature. More than that, we
showed that the first medium inoculated with a mix of reference strains of Vibrio cholerae and Vibrio
parahaemolyticus, we were still able to recover live strains event after three months of conservation
at room temperature.
In conclusion, this project shows all the potential to deploy this method in the field during an
emergency response to cholera outbreak, allowing WASH actors to get rapid and inexpensive
method to test the potential contamination by toxigenic Vibrio cholerae of water sources used by
populations exposed to cholera transmission. The method is easy to implement, to use, and give a
first result of the water quality in 24h in the field directly.

2

2. BACKGROUND OF THE INTERVENTIONS
Among the transmission routes of cholera, natural aquatic environment is one reservoir directly
sourced by the human populations for their daily needs. Besides, in endemic cholera coastal West
African countries, the investigation of potential reservoirs of toxigenic V. cholerae will contribute
significantly to improve surveillance and preparedness strategies. Apart from the case management
during a cholera outbreak, one of the other key points is a rapid identification of the potential source
of the contamination. The purpose of the project was to evaluate and implement during a cholera
outbreak a simple, rapid, and inexpensive method that confirms presence of toxigenic V. cholerae in
environmental water samples (surface water, wells, household water storage, etc.).
Culture and PCR techniques are traditionally used methods for identifying culturable V. cholerae from
water and sewage but requires laboratory testing capacity that are usually limited resources in areas
where cholera most often occurs. There is a real need of developing and implementing a method
that allows rapid and reliable results in these areas.

3. PRELIMINARY HYPOTHESES OF THE DESK REVIEW
According to a recent study, a rapid diagnostic test that would be useful for confirming presence of
V. cholerae in samples of environmental water was evaluated (Chakraborty 2013). It is simple,
inexpensive, and can be deployed widely. It used a dipstick rapid test based on detection of LPS
antigen that was introduced for detecting V. cholerae directly from fecal samples (Crystal VC kit, Span
Diagnostics Ltd., Udhna, Surat, India).
When watery fecal samples were tested directly, using culture method as gold standard, the test was
found to be sensitive (>90%) and moderately specific (∼70%). As detailed in the Chakraborty et al.
(2013) study, among the 550 environmental samples tested in Bangladesh, 55 were positive for V.
cholerae serotype O1 by the bacterial culture method, and 48 of these were also positive with the
dipstick test (89% sensitivity). Of the 495 samples that were negative by culture, none were positive
with the dipstick test (100% specificity).
Over the 12 months project (December 15, 2015 – December 15, 2016), two types of field trial were
carried out, one to investigate potential environmental reservoir in Guinea Bissau and the other to
identify contaminated water resources in an emergency context as part of the response components
to a cholera outbreak. Three missions of five days were done to investigate potential environmental
reservoirs of Vibrio cholerae in Guinea Bissau. Specific environmental aquatic reservoirs were
selected on accumulation of evidence collected during past outbreaks. The potential reservoirs were
sampled 3 times. In addition, two missions of seven days were done for the investigation of
contaminated water resources during an emergency response to a cholera outbreak in Democratic
Republic of Congo and Benin.

4. PROTOCOLE FOR THE FIELD TRIAL PHASE
4.1. TIMELINE OF THE PROJECT
Preliminary phase (15th December – 19th March 2016)
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Elaborate the protocol for the field trial phase.
Hire for 11 months and train a post-doc candidate for the sampling and the
manipulation of the multi-metrics tools for physic-chemical parameters;
Order materials needed for the project and prepare for the first sample campaign.

Sampling campaign 01 (20th March – 8th May 2016)
 First sampling campaign in Guinea-Bissau (20th to 25th March 2016): samples
collection and analysis in Bissau national laboratory and back in the contractor
laboratory (culture and PCR);
 Elaborate the protocol for the field trial and define areas where water samples will be
collected for the first sampling campaign during an emergency response based on
the situation of cholera in the region;
 Enter in a partnership with the selected country (Benin and RDC) where the first and
the second sampling campaigns in an emergency context were performed.
 Compilation of results in report shared with UNICEF WCARO and partners.
Sampling campaign 02 (9th May – 20th June 2016)
 Second sampling campaign in Guinea-Bissau (9th to 12th May 2016).
 Compilation of results in report shared with UNICEF WCARO and partners.
Milestone 01: mid-term report including preliminary results (21th June 2016). This report
identified preliminary results, challenged met and addressed and an updated timeframe;

Sampling campaign 03 (5th August – 18th September 2016)
 First sampling campaign during an emergency response to a cholera outbreak in
Kalemie, RDC (5th to 15th August 2016).
 Enter in a partnership with Benin where the second sampling campaign in an
emergency context was performed;
 Compilation of results in report shared with UNICEF WCARO and partners.
Sampling campaign 04 (19th September – 6th November 2016)
 Second sampling campaign during an emergency response to a cholera outbreak in
Cotonou area, Benin (19th to 23th September 2016);
 Compilation of results in report shared with UNICEF WCARO and partners.
Sampling campaign 05 (7th November – 11th November 2016)
 Third sampling campaign in Guinea-Bissau.
 Compilation of results in report shared with UNICEF WCARO and partners.
Completion of analysis and final report (12th November – 15th December 2016)
 Finalization of the samples analysis (culture and PCR);
 Elaboration of Standard Operating Procedures for Humanitarian actors and national
laboratory to use the method during an emergency response;
 Restitution of the project to the West Africa cholera platform and to IRB;
 Redaction of the final report and of a publication with results, interpretation and
conclusions (15th December 2016).
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4.2. DATA COLLECTION INSTRUMENTS
During the project, all the activities conducted during the project were registered, and all the data
was digitalized on Microsoft Excel Worksheet. The exact geographical location coordinates of
sampling site were recorded with a GPS terminal built-in the multi-metrics portative tool used to
collect the physico-chemical parameters (temperature, pH, electrical conductivity, salinity, oxidation
/ reduction potential, and dissolved oxygen).

4.3. SAMPLING STRATEGY
A total of 99 samples were collected during the time of the project along the 5 missions (3 sampling
campaigns in Guinea Bissau and 2 sampling campaigns during an emergency response based on the
situation of cholera in Democratic Republic of Congo and Benin). It represents 20 samples per
mission, which corresponds to 10 locations. The specific location of the sample sites in Guinea Bissau,
RDC and Benin are illustrated in Figure 1.
Those locations were defined jointly with INASA for Guinea-Bissau to target the high level potential
site based on scientific evidences provided by INASA and UNICEF WCARO. The sampling sites
identification for the two others campaign during an outbreak were defined after the investigation
conducted to identify potential environmental contamination.

Figure 1. Map of the GPS coordinates of the sampled sites during the three sampling mission in Catio,
Guinea-Bissau.
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Figure 2. Map of the sampled sites in Kalemie, Republic Democratic of Congo.
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Figure 3. Map of the sample locations in the Cotonou area in Benin.

4.4. Field water collection and process protocol
During the first field trip sampling in GB, the protocol was defined as follow:
STEP 1. Water collection
1. Collect 200ml of water with a sterilized glass water bottle (vol. 500ml) and labeled.
2. Place the sample in a cooler with ice to maintain the sample at 10 to 15°C until filtration.
3. Measure the water turbidity with a turbidity tube and collect the physic-chemical parameters
with the Aquaread AP-2000 – Advanced portable multi-parameter Aquaprobe.
STEP 2. Filtration and incubation
4. Filtrate the 200ml on cellulose nitrate 0.45μm pore size (Brand Sartorius, Ref 11406-47) with
DelAgua Filtration Set (Ref 215R09000) that was previously sterilized with burned vapour of
few drops of methanol during 15 minutes as follow the Del Agua guideline. Use the
Fisherbrand Vacuum pump hand operated with gauge (Brand Fisher Scientific, Ref.
10411991).
5. Place the filter using a sterilized at the flame pliers into a 20ml Alkaline Peptone Water (APW)
at pH=8.6 Falcon tube (Vol. 50ml).
6. Incubate the APW at room temperature (about 25°C) during 24 hours.
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STEP 3. Dipstick Cristal VC test
7. With the plastic pipette furnished in the kit, put 2 drops of APW in the reactive tube and
checked as described by the manufacturer procedures.
8. Put 4 drops in the plastic tube furnished in the kit and place the dipstick following
instructions.
9. After 15 to 20 minutes, read the dipstick following manufacturer instructions.
After the first mission, changes were made to the protocol to this final setting.
STEP 1. Water collection
1. Collect 500ml of water with a sterilized glass water bottle (vol. 500ml) and labelled.
2. Place the sample in a cooler with ice to maintain the sample at 10 to 15°C until filtration but
this is not an absolute necessity as already studied by Alam et al. (2006a).
3. Measure the water turbidity with a turbidity tube and collect the physic-chemical parameters
with the Aquaread AP-2000 – Advanced portable multi-parameter Aquaprobe.
STEP 2. Filtration and incubation
4. Filtrate the 500ml on nitrocellulose 8μm pore size (Merck Millipore, REF. SCWP04700) prior
to the 0.45μm pore size (Brand Sartorius, Ref 11406-47) with DelAgua Filtration Set (Ref
215R09000) that was previously sterilized with burned vapour of few drops of methanol
during 15 minutes as follow the Del Agua guideline. Use the Fisherbrand Vacuum pump hand
operated with gauge (Brand Fisher Scientific, Ref. 10411991).
5. Place the filter using a sterilized at the flame pliers into a 20ml Alkaline Peptone Water (APW)
at pH=8.6 Falcon tube (Vol. 50ml).
6. Incubate the APW at room temperature (about 25°C) during 24 hours.
STEP 3. Dipstick Cristal VC test
7. With the plastic pipette furnished in the kit, put 2 drops of APW that incubated the 0.45μm
pore size in the reactive tube and checked as described by the manufacturer procedures.
8. Put 4 drops in the plastic tube furnished in the kit and place the dipstick following
instructions.
9. After 15 to 20 minutes, read the dipstick following manufacturer instructions.

4.5. Back at the lab for the classical gold standard culture and Polymerase Chain
Reaction confirmations.
When the samples were back to the lab in Dakar, they were spread over TCBS agar, GNA and
Chromagar Vibrio and incubated 24h at 37°C. The suspicious colonies who degrade sucrose or turned
on blue/green colored colonies on Chromagar Vibrio are purified and biochemical characteristics
were characterized by APIE 20E strips from Biomerieux.
Total DNA of both the 8 and 0.45μm filter APW was extract in order to run the PCR. The DNA of
suspicious purified strains was also extract by …
The molecular primers used to target samples and strains DNA were based on following publications
(Alam et al., 2006; Huq et al., 2012). The primers target the presence of Vibrio cholerae all
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serogroups through ompW, determination of serogroup O1 with O1 rfb and O139 with O139 rfb, and
finally gene ctxA that encode for the sub-unit A of the cholera toxin (Alam et al., 2006b).

5. Analysis of the results
All the results and associated data (dipstick test, GPS location, physic-chemical parameters, culture
and PCR) were computed in a database (Excel). After each sampling filed trip, a report with all the
data was written and shared with UNICEF WCARO and partners. These reports as well as the midterm report are joined to this report as annexes.

5.1. Dipstick tests
Over the 99 water samples tested during the fives field trip sampling missions, only 1 was positive
during the RDC campaign in Kalemie. It was the sample RDC5 that corresponds to the water tank in
of the household of patient #2. The 98 others were negatives.

5.2. Culture, API 20E Strip identifications, O1/O139 serum agglutination.
From the culture, suspicious Vibrio cholerae strains were purified and identified with APIE 20E strips.
11 were cholerae, but at the exception of the one cultured from the RDC5 sample, none were
O1/O139 agglutinating.

5.3. Polymerase Chain Reaction (PCR)
Total DNA was extracted from the 198 APW (99 from filters 8μm, and 99 filters 0.45μm).

5.4. Specificity and Sensibility
As no fault positive was observed, our study conclude to 100% specificity. For the sensibility, we
confirmed by PCR the presence of toxigenic Vibrio cholerae O1 strains in 2 samples from
environmental water. They were collected from the RDC field trip in Kalemie, sample RDC3 and
RDC5. As only two samples were positives to PCR for toxigenic Vibrio cholerae O1 strains, we cannot
draw any conclusions for the sensibility. In fact, as only the dipstick for RDC 5 was positive and
negative for RDC3 despite to be positive for PCR, theoretically, sensibility is 50%. But again, the
number of positive samples containing toxigenic Vibrio cholerae O1 strains is absolutely not
representative.

5.5. Habitat analyses
The full environmental data are available in the mission reports joined in annex. Among the
environmental parameters measured, we selected the 4 factors most relevant factors, i.e. pH,
temperature, salinity, and altitude. As illustrated on Figure 4, we can see that the pH is mainly acid in
samples collected in Benin and Guinea-Bissau, while it is more basic in RDC. Salinity is quasi-null in all
samples at the exception of few points in Guinea-Bissau that were on open field and not well. The
temperature is about 29°C (+/- 1°C) also in Benin and Guinea-Bissau, while it is cooler of about 2°C in
RDC, around 26°C. The altitude where Kalemie is located (around 800 meters) can explain this drop in
the water temperature.
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6. Discussion of Results
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The two settings (Epidemic vs. non epidemic) explored during this project showed that the dipstick
test method is 100% specific. The only 2 sampled positives for toxigenic Vibrio cholerae don’t allow
us to draw any conclusions about sensibility. Nevertheless, the Chakraborty et al. (2013) found also
100% specificity and 89% sensibility over 55 positives samples. The 2 positives samples were
collected during the RDC mission in Kalemie, where the basic pH of the collected water is an
important habitat factor to sustain persistence of Vibrio cholerae strains, toxigenic included, in the
aquatic environment. Temperature is also an important factor, but, regardless the sampled sites,
temperature was over the Vibrio ssp. preferendum of 25°C. As most of the samples were targeted as
water for human consumption, the salinity is most of the time null or inferior to 1 psu. Basic
conditions and low salinity are combined factors unfavorable for the persistence of toxigenic Vibrio
cholerae strains. Those conditions were observed in Guinea-Bissau and Benin.

Figure 4. Boxplot figures of main environmental factors measured during sampling in Benin, Guinea-Bissau
(mission 1, 2, and 3, labeled GB1, GB2 and GB3, respectively), and RDC..

6.1. Evaluation Methods Applied
The dipstick method was evaluated by a double control with gold standard culture and molecular
methods. The results show a 100% specificity (no false positive tests). As previously described, we
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can expect false negatives (Chakraborty et al., 2013), but in a limited proportion. During the whole
course of the project, we kept in mind how the method could be simplified to be turned as
operational for WASH response. We experienced power failure, mechanical breakdown during
transfer from the field to the lab, but whatever the conditions we were exposed, we were able to run
the process up to the dipstick test in the time scheduled.

7. Limitations
As explain previously, we were not able to evaluate the sensibility of the method. This is due to the
only 2 positives samples for toxigenic V. cholerae we found over the 99 collected. This is a major
limitation of the project results. The overall method to obtain the reading of dipstick test of the
sampled water is easy and the limitation would be to maintained sterility along the manipulations.
This could be limited by the wearing of protective clothes, like gloves and lab coat, and sterilized
frequently the working space with bleach solution and tools like pliers.
Another limitation is the preparation of the APW at pH=8.6 in a full sterile conditions. This cannot be
done in the field. So, we decide to propose an additional experiment.

7.1. Additional experiment
We setup a lab experiment to test the sterility and productivity of prepared in advance APW pH=8.6
with the lab standard requirement. Our goal was to test if prepared in advance solutions could be
stored at room temperature for at least 3 months or more, like in the setting of a cholera response in
remote area, and are still efficient to serve as enrichment for water contamination testing. On July
2016, we prepare 20 glass lab tubes of APW pH=8.6 and sterilized with autoclave. Then, we prepared
a mix solution of Vibrio cholerae and Vibrio parahaemolyticus reference strains in order to inoculate
at a specific time schedule the prepared APW stored at both room temperature and 4°C. After
inoculation, the incubation was done at room temperature during 24h and then was spread over
Chromagar Vibrio plate medium for the reading. In addition, in order to evaluate how long strains
inoculated in APW and conserved at room temperature can still be recovered on Chromagar Vibrio
plate medium, at each step of the experiment, we spread again the first inoculated APW. All the time
schedule and results are presented in Table 1.
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Table 1. Time schedule for the APW conserved in both room temperature and in a refrigerator for the test of
productivity along time.
Room Temperature
Date

Spread on medium

Enrichment

Chromagar

Refregirator (5-8°C)
Enrichment

Chromagar

Preparation of the culture medium (APW, pH=8.6) and sterility control.
01/07/16
Ph= 8.54 , sterile and declared conform
04/07/16

Inoculation of Vc and Vp

Inoculation of Vc and Vp

06/07/16

APW of 04/07/2016

Good growth of Vc and Vp

Good growth of Vc and Vp

13/07/16

APW of 12/07/2016

Good growth of Vc and Vp

Good growth of Vc and Vp

APW of 04/07/2016

Good growth of Vc and Vp

Good growth of Vc and Vp

APW of 02/08/2016

Good growth of Vc and Vp

Good growth of Vc and Vp

APW of 04/07/2016

Good growth of Vc and Vp

Good growth of Vc and Vp

APW of 17/08/2016

Good growth of Vc and Vp

Good growth of Vc and Vp

APW of 04/07/2016

Good growth of Vc and Vp

Good growth of Vc and Vp

APW of 26/09/2016

Good growth of Vc and Vp

Good growth of Vc and Vp

APW of 04/07/2016

Good growth of Vc and Vp

Good growth of Vc and Vp

APW of 25/10/2016

Good growth of Vc and Vp

Good growth of Vc and Vp

APW of 04/07/2016

Good growth of Vc and Vp

Good growth of Vc and Vp

APW of 14/11/2016

Good growth of Vc and Vp

Good growth of Vc and Vp

APW of 04/07/2016

Good growth of Vc and Vp

Good growth of Vc and Vp

03/08/16

18/08/16

27/09/16

26/10/16

15/11/16

Even after more than 3 months after, the APW mediums were sterile, and productivity was still good.
In addition, the initial APW inoculated on July 4th, 2016 and conserved at room temperature, was still
productive and we were able observed growth of Vc and Vp strains on culture medium.
In conclusion, we can rely on prepared in advanced APW pH=8.6 enrichment solutions in order to
setup the detection kit with the filtration set, APW and dipsticks. This kit can be stored at room
temperature for at least 3 months. In addition, if inoculated APW showed positive results after the
dipstick test, it can be conserved at room temperature for more than 3 months before to be analyzed
in a lab facility for further scientific investigations.

8. Standard Operating Procedures to use the method
The kit for detection of toxigenic Vibrio cholerae in environmental water with the dipstick method
should contain:
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1. Filtration set Del Agua, with a manual vacuum pump with hose, and 50ml bottle of methanol
for the sterilization.
2. 25 plastic (or glass) tubes of 50 ml containing 20 ml of APW pH=8.6 sterilized.
3. 1 box of 25 dipsticks Crystal VC.
4. 1 box of 100 nitrocellulose filters of 0.45μm.
5. Plastic gloves, lab coat, bleach solution, 1 pair of pliers, chlorinated water, lighter, and paper
towel.
The operating procedures are the following:
STEP 1. Water collection
1. Collect 500ml of water with a sterilized (cleaned) water bottle (vol. 500ml) and labeled.
2. Place the sample in a cooler, if possible with ice to maintain the sample at 10 to 15°C until
filtration, but can be stored at ambient temperature.
STEP 2. Filtration and incubation
3. Filtrate the 500ml on nitrocellulose 0.45μm pore size (Brand Sartorius, Ref XXX) with DelAgua
Filtration Set (Ref 215R09000) that was previously sterilized with burned vapor of few drops
of methanol during 15 minutes as follow the Del Agua guideline. Use the Fisherbrand
Vacuum pump hand operated with gauge (Brand Fisher Scientific, Ref. 10411991) connected
to the filtration set with the specific hose.
4. Place the filter into a 20ml Alkaline Peptone Water (APW) at pH=8.6 Falcon tube (Vol. 50ml)
using a sterilized at the flame pliers.
5. Incubate the APW at room temperature (about 25°C) during 24 hours.
STEP 3. Dipstick Cristal VC test
6. With the plastic pipette furnished in the kit, put 2 drops of APW that incubated the 0.45μm
pore size in the reactive tube and checked as described by the manufacturer procedures.
7. Put 4 drops in the plastic tube furnished in the kit and place the dipstick following
instructions.
8. After 15 to 20 minutes, read the dipstick following manufacturer instructions.
Between each sample, rinse the filtration set with chlorinated clean water before to dry up with
paper towel, and sterilized with methanol. Once the sterilization is over, place a new filter and start
the process again with a new sample. If turbidity of water is high, it is possible to stop the filtration,
place the clogged filter in the APW, and replace with a new one. Then, continue the filtration until
the 500ml of water is over. Several filters can be place into the same APW solution, because it should
contain all the residues of 500ml filtrated.

9. Recommendations and lessons learned
This project confirmed the 100% specificity of this rapid and inexpensive toxigenic V. cholerae water
testing method that can be operated in very limited resource settings. It is easy to use, work without
power and give a result in 24h. The complementary tests we conducted confirmed the capacity of
this method to be deployed in remote area during a WASH response to a cholera outbreak with the
capacity to conserve medium at ambient air temperature. There is still the sensibility that remains an
issue when it is time to draw conclusions for the consequent interventions.
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10. RESSOURCES MOBILIZATION REPORT
6.1. TERMS OF PAYMENT AS PER THE CONTRACT
Payment will be linked to the review and acceptance of the deliverables in accordance with
the following schedule:


25 % of contract sum (XOF 26,930,070.00*0.25 = XOF 6,732,518.00) upon acceptance
of the inception report and resource mobilization report



35% of contract (XOF 26,930,070.00*0.35 = XOF 9,425,525.00) after acceptation of
midterm report by UNICEF



40 % of contract sum (XOF 26,930,070.00*0.40 = XOF 10,772,027.00.00) upon
acceptance of the final report by UNICEF
6.2. REALIZED BUDGET

As detailed in the table from the financial department of Institut Pasteur de Dakar and
signed by the head staff, the totality of the budget was spent.
1.


Fees of the team
(initial amount XOF 10,173,582.00)
Establishment of the post-doc contract in coordination with IPD human resources
department. It was an 11 months contract for a total cost of XOF 8,120,295 (80%).



Consumables (initial amount XOF 10,173,582.00)
A total of XOF 13,790,796 was spent as consummables (136%).



Field mission cost (initial amount XOF 4,308,811.00)
A total of XOF 3,115,514 was spent as field mission cost (72%).



Travel - Air (initial amount XOF 2,274,094.00)
A total of XOF 2,369,500 was spent as Travel-Air (104%).

2.

3.

4.

Total: XOF 27,411,548.00 was spent, which represents 102% of the XOF 26,930,069.00
granted.
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