Human Health, Climate Change, and Water Quality
in Kenya’s Pastoral Drylands
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« Drylands are characterised by extreme weather Microbial ideli B ideli ideli i " -t -t -t
parameter Dryseason Wetseason aKEBS guideline values (KS 05-459: PartSources (dry) > guideline value  Sources (wet) > guideline value  Wilcoxon Signed- -
- ) e (i 1998) o Te communities to water
conditions such as prolonged droughts, erratic Escherichia coli (mpn/100ml) 1,800 215 Must not be detected (250 mlsample) Detected in 11 of the 11 sources  Detected in 8 of the 11 sources 0.008 R
rainfall, and extreme temperatures, etc. Climate Pseudomonas aeruginosa (cfu/100 ml) 2 Not detected  Must not be detected (250 mlsample) Detected in 4 of the 11 sources Not detected Not detected b 0 rne lllne S S e S

change increases the frequency, magnitude, and
extent of these extreme events (1,2,3,4,5).

Salmonella (in 100ml)

Shigella (in 200ml)

Not detected Not detected

Not detected Not detected

Must not be detected (250 mlsample) Not detected

Must not be detected (250 mlsample) Not detected

Not detected

Not detected

Not detected

Not detected

Staphylococcus aureus (cfu/100ml)  Not detected Not detected  Must not be detected (250 ml sample) Not detected Not detected Not detected
Streptococcus faecalis (cfu/100 ml) 40 37 Must not be detected (250 mlsample) Detected in 11 of the 11 sources Detected in 9 of the 11 sources 0.820 o
* Intense precipitation and floods affect water Sulphite reducing anaerobes (cfu/100 100 29.5 Must not be detected (50 ml sample) Detected in 10 of the 11 sources Detected in 10 of the 11 sources 0.006 Pastorallsts freque ntly
quality, which increases the risk of water-related 'r"ﬁax Coliforms (mpn/100ml) 1,800 350 Must not be detected (250 mlsample) Detected in 11 of the 11 sources  Detected in 11 of the 11 sources 0.008 o
ilinesses such as diarrhoeal diseases and heavy Total Viable Count at 22°C (cfu/ml) 37,000 300,000 No Guidance 0010 Suffer from HelICObacter
metal poisoning (6). Total Viable Count at 37°C (cfu/ml) 40,000 300,000 100 All 11 sources exceeded guideline All 11 sources exceeded guideline 0.014

Prolonged droughts lead to water scarcity, forcing
communities to consume contaminated water,

Physical and Chemical Water Properties

pylori and other
gastrointestinal diseases

Physical-chemical parameters  Dry season Wetseason o KEBS guideline values  Sources (dry) > guideline value Sources (wet) > guideline value Wilcoxon Signed-
increasing the risk of water-borne diseases such as (median) (median) (KS 05-459: Part 1:1996) Rank Test
Aluminium (ppm) 435 2.59 0.1 mg/l 7 of the 11 sources exceeded guideline 10 of the 11 sources exceeded guideline 0.668
diarrhoea (7). Ammonium (ppm) 0.19 0.29 No Guidelines 0.160
Arsenic (ppm) 0.007 0.007 0.05 mg/l 0 of the 11 sources exceeded guideline 0 of the 11 sources exceeded guideline 1.000 o o e
Barium (ppm) 001 0.01 1.0 mg/l 0 of the 11 sources exceeded guideline 0 of the 11 sources exceeded guideline 1,000
« Pastoral communities live in drylands, puttingthem ~ So'on (Ppm) e it Ay el 0547 emicais o Slgnl 1can
y! » putting Cadmium (ppm) 0.002 0.002 0.005 mg/l 0 0of the 11 sources exceeded guideline 0 of the 11 sources exceeded guideline 1.000
at risk of water-related illnesses. Calcium (ppm) 481 287 250 mg/l 0 of the 11 sources exceeded guideline 0 of the 11 sources exceeded guideline 0.003
Chloride (ppm) 168 421 250 mg/l 4 of the 11 sources exceeded guideline 0 of the 11 sources exceeded guideline 0.001 ea t conce rn We re Ou n
Chromium (ppm) 0.004 0.004 0.05 mg/l 0 of the 11 sources exceeded guideline 0 of the 11 sources exceeded guideline 1.000
Methods Copper (ppm) 001 0.01 0.1 mgl 0 of the 11 sources exceeded guideline 0 of the 11 sources exceeded guideline 1,000 . . .
Electrical conductivity (mS cm -1) 1.43 0.49 No Guidelines 0.001
N et Lol 1ottt sues eeesi e ot i1 et giiie o in high levels during the dry
an collected water samples from Hardness CaCO3 (ppm) 155 85.9 500 mg/l 0 of the 11 sources exceeded guideline 0 of the 11 sources exceeded guideline 0.001
sources during the dry season (Feb 2024) and again, ™" (epm) 2.86 1.81 0.3 mg/l 7 of the 11 sources exceeded guideline 9 of the 11 sources exceeded guideline 0.700
* Lead (ppm) 0.009 0.009 0.05 mg/t 0 of the 11 sources exceeded guideline 0 of the 11 sources exceeded guideline 1.000 S e as On
from 25 sources during the wet season (Aug 2024). Magnesium (ppm) 8.74 3.41 100 mg/l 0 of the 11 sources exceeded guideline 0 of the 11 sources exceeded guideline 0.001
Manganese (ppm) 0.2 0.034 0.1 mgll 9 of the 11 sources exceeded guideline 0 of the 11 sources exceeded guideline 0.001
Mercury (ppm) 0.001 0.001 0.001 mg/l 0 of the 11 sources exceeded guideline 0 of the 11 sources exceeded guideline 1.000
s L lysed (microbiological, physical Molybdenum (ppm) 0.028 0.01 No Guidelines 0.002
* Samples were analysed (microbiological, physical, Nickel (ppm) 0.003 0.003 No Guidelines 1.000
) ) " Nitrate (ppm) 1.86 133 10 mg/l 1 of the 11 sources exceeded guideline 0 of the 11 sources exceeded guideline 0492 °
and chemical analysis) at the Crop Nutrition Nt (om) 003 0023 : o Gudeines ’ 1000 Heavy metal contaminants
Services laboratory in Nairobi, Kenya. pH 8.39 7.95 6.5108.5 2 of the 11 sources exceeded guideline 2 of the 11 sources exceeded guideline 0.005
y ’ ya. Phosphate (ppm) 0.019 0.01 No Guidelines 0.531 °
Potassium (ppm) 23 9.77 No Guidelines 0.001 t d t t d f
Residual Chlorine (ppm) Not detected  Not detected 02-0.5mg/l Not detected Not detected No observations were no etecte mn any (0}
+ MO analysed 11 paired samples using mediansand  Selenium (ppm) 001 0.01 0.01 mg/l 0 of the 11 sources exceeded guideline 0 of the 11 sources exceeded guideline 1,000
Sodium (ppm) 223 59.9 200 mg/l 8 of the 11 sources exceeded guideline 0 of the 11 sources exceeded guideline 0.001
the Wilcoxon Signed-Rank Test. Sulphate (ppm) 253 725 400 mg/l 4 of the 11 sources exceeded guideline 0 of the 11 sources exceeded guideline 0.002 t e Sa mp e wate r S Ource S Or
Total Dissolved Solids (ppm) 903 310 1500 mg/l 4 0f the 11 sources exceeded guideline 0 of the 11 sources exceeded guideline 0.001
R l Total Suspended Solids (ppm) 103 162 No Guidelines 0.002
esu ts Turbidity (NTU) 126 210 5NTU 10 of the 11 sources exceeded guideline 11 of the 11 sources exceeded guideline 0.005 acros S S e a S 0 nS
Zinc (ppm) 001 0.013 5 ppm 0 f the 11 sources exceeded guideline 0 of the 11 sources exceeded guideline 0016
+ Fecal matter and related pathogens (total coliforms,  «egs s the kenya Bureau of — a statutory government agency for intaining, and enforcing standards. PPM is parts per million (1 ppm = 1mg/l)

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.

Map 3 Sampling Locations, Narok County

Drylands at the edge of the Maasai Mara National

: =
Drinking water source from an underground spring

=

MO looking at one of the sources of water samples

Climate change will
exacerbate poor water
quality, leaving pastoralists
even more vulnerable in the

Reserve, Talek, Narok County. in Talek. in Narok County

Other chemicals, such as fluorides and manganese,

future
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