
• Almost all water sources 
were contaminated with 
human and animal faecal
matter, exposing pastoral 
communities to water-
borne illnesses

• Pastoralists frequently 
suffer from Helicobacter 
pylori  and other 
gastrointestinal diseases

• Chemicals of significant 
health concern were found 
in high levels during the dry 
season

• Heavy metal contaminants 
were not detected in any of 
the sample water sources or 
across seasons

• Climate change will 
exacerbate poor water 
quality, leaving pastoralists 
even more vulnerable in the 
future
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Introduction
• Drylands are characterised by extreme weather 

conditions such as prolonged droughts, erratic 

rainfall, and extreme temperatures, etc. Climate 

change increases the frequency, magnitude, and 

extent of these extreme events (1,2,3,4,5). 

• Intense precipitation and floods affect water 

quality, which increases the risk of water-related 

illnesses such as diarrhoeal diseases and heavy 

metal poisoning (6).

• Prolonged droughts lead to water scarcity, forcing 

communities to consume contaminated water, 

increasing the risk of water-borne diseases such as 

diarrhoea (7).

• Pastoral communities live in drylands, putting them 

at risk of water-related illnesses.

Results

Microbial Water Properties 

Physical and Chemical Water Properties 

Drylands at the edge of the Maasai Mara National 
Reserve, Talek, Narok County.

• Fecal matter and related pathogens (total coliforms, 

Escherichia coli, Streptococcus faecalis, and 

sulphate-reducing anaerobes) were detected in 

most water sources, with higher concentrations in 

the dry season compared to the wet season.

• Toxic heavy metals such as Arsenic, Cadmium, 

Chromium, Lead, and Mercury were not detected in 

all 11 water sources in both dry and wet seasons.

• Other chemicals, such as fluorides and manganese, 

were detected in high levels during the dry season.

• Across seasons, there was a high amount of 

suspended solids in the water.

Drinking water source from an underground spring 
in Talek.
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MO looking at one of the sources of water samples 
in Narok County

Wilcoxon Signed-
Rank Test

Sources (wet) > guideline valueSources (dry) > guideline valueαKEBS guideline values (KS 05-459: Part 
1:1996)

Wet season 
(median)

Dry season 
(median)

Microbial parameter

0.008Detected in 8 of the 11 sourcesDetected in 11 of the 11 sourcesMust not be detected (250 ml sample)21.51,800Escherichia coli (mpn/100ml)

Not detectedNot detectedDetected in 4 of the 11 sourcesMust not be detected (250 ml sample)Not detected2Pseudomonas aeruginosa (cfu/100 ml)

Not detectedNot detectedNot detectedMust not be detected (250 ml sample)Not detectedNot detectedSalmonella (in 100ml)

Not detectedNot detectedNot detectedMust not be detected (250 ml sample)Not detectedNot detectedShigella (in 100ml)

Not detectedNot detectedNot detectedMust not be detected (250 ml sample)Not detectedNot detectedStaphylococcus aureus (cfu/100 ml)

0.820Detected in 9 of the 11 sourcesDetected in 11 of the 11 sourcesMust not be detected (250 ml sample)3740Streptococcus faecalis (cfu/100 ml)

0.006Detected in 10 of the 11 sourcesDetected in 10 of the 11 sourcesMust not be detected (50 ml sample)29.5100Sulphite reducing anaerobes (cfu/100 
ml)

0.008Detected in 11 of the 11 sourcesDetected in 11 of the 11 sourcesMust not be detected (250 ml sample)3501,800Total Coliforms (mpn/100ml)

0.010No Guidance300,00037,000Total Viable Count at 22°C (cfu/ml)

0.014All 11 sources exceeded guidelineAll 11 sources exceeded guideline100300,00040,000Total Viable Count at 37°C (cfu/ml)

Methods

Wilcoxon Signed-
Rank Test

Sources (wet) > guideline valueSources (dry) > guideline valueα KEBS guideline values 
(KS 05-459: Part 1:1996)

Wet season 
(median)

Dry season 
(median)

Physical-chemical parameters

0.66810 of the 11 sources exceeded guideline7 of the 11 sources exceeded guideline0.1 mg/l2.594.35Aluminium (ppm)
0.160No Guidelines0.290.19Ammonium (ppm)
1.0000 of the 11 sources exceeded guideline0 of the 11 sources exceeded guideline0.05 mg/l0.0070.007Arsenic (ppm)
1.0000 of the 11 sources exceeded guideline0 of the 11 sources exceeded guideline1.0 mg/l0.010.01Barium (ppm)
0.547No Guidelines0.050.068Boron (ppm)
1.0000 of the 11 sources exceeded guideline0 of the 11 sources exceeded guideline0.005 mg/l0.0020.002Cadmium (ppm)
0.0030 of the 11 sources exceeded guideline0 of the 11 sources exceeded guideline250 mg/l28.748.1Calcium (ppm)
0.0010 of the 11 sources exceeded guideline4 of the 11 sources exceeded guideline250 mg/l42.1168Chloride (ppm)
1.0000 of the 11 sources exceeded guideline0 of the 11 sources exceeded guideline0.05 mg/l0.0040.004Chromium (ppm)
1.0000 of the 11 sources exceeded guideline0 of the 11 sources exceeded guideline0.1 mg/l0.010.01Copper (ppm)
0.001No Guidelines0.491.43Electrical conductivity (mS cm -1)
0.0014 of 11 sources exceeded guideline11 of the 11 sources exceeded guideline1.5 mg/l1.464.03Flouride (ppm)
0.0010 of the 11 sources exceeded guideline0 of the 11 sources exceeded guideline500 mg/l85.9155Hardness CaCO3 (ppm)
0.7009 of the 11 sources exceeded guideline7 of the 11 sources exceeded guideline0.3 mg/l1.812.86Iron (ppm)
1.0000 of the 11 sources exceeded guideline0 of the 11 sources exceeded guideline0.05 mg/l0.0090.009Lead (ppm)
0.0010 of the 11 sources exceeded guideline0 of the 11 sources exceeded guideline100 mg/l3.418.74Magnesium (ppm)
0.0010 of the 11 sources exceeded guideline9 of the 11 sources exceeded guideline0.1 mg/l0.0340.2Manganese (ppm)
1.0000 of the 11 sources exceeded guideline0 of the 11 sources exceeded guideline0.001 mg/l0.0010.001Mercury (ppm)
0.002No Guidelines0.010.028Molybdenum (ppm)
1.000No Guidelines0.0030.003Nickel (ppm)
0.4920 of the 11 sources exceeded guideline1 of the 11 sources exceeded guideline10 mg/l1.331.86Nitrate (ppm)
1.000No Guidelines0.0330.033Nitrite (ppm)
0.0052 of the 11 sources exceeded guideline2 of the 11 sources exceeded guideline6.5 to 8.57.958.39pH
0.531No Guidelines0.010.019Phosphate (ppm)
0.001No Guidelines9.7723Potassium (ppm)

No observationsNot detectedNot detected0.2 - 0.5 mg/lNot detectedNot detectedResidual Chlorine (ppm)
1.0000 of the 11 sources exceeded guideline0 of the 11 sources exceeded guideline0.01 mg/l0.010.01Selenium (ppm)
0.0010 of the 11 sources exceeded guideline8 of the 11 sources exceeded guideline200 mg/l59.9223Sodium (ppm)
0.0020 of the 11 sources exceeded guideline4 of the 11 sources exceeded guideline400 mg/l72.5253Sulphate (ppm)
0.0010 of the 11 sources exceeded guideline4 of the 11 sources exceeded guideline1500 mg/l310903Total Dissolved Solids (ppm)
0.002No Guidelines162103Total Suspended Solids (ppm)
0.00511 of the 11 sources exceeded guideline10 of the 11 sources exceeded guideline5 NTU210126Turbidity (NTU)
0.0160 of the 11 sources exceeded guideline0 of the 11 sources exceeded guideline5 ppm0.0130.01Zinc (ppm)

• BB and DN collected water samples from 11 

sources during the dry season (Feb 2024) and again, 

from 25 sources during the wet season (Aug 2024).

• Samples were analysed (microbiological, physical, 

and chemical analysis) at the Crop Nutrition 

Services laboratory in Nairobi, Kenya.

• MO analysed 11 paired samples using medians and 

the Wilcoxon Signed-Rank Test.

Map 3 Sampling Locations, Narok County

Key Points

α KEBS is the Kenya Bureau of Standards – a statutory government agency responsible for establishing, maintaining, and enforcing standards.  PPM is parts per million (1 ppm = 1mg/l)


