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Protecting groundwater trough
safe wastewater use In agriculture

Bernard Keraita
IWMI West Africa, Ghana

Improving water and land resources management for food, livelihoods and nature
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“*World population living in countries facing water scarcity will

Increase to about 40% by 2050 scarcity (Hinrichsen et al., 1998).
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Improving water and land resources management for food, livelihoods and nature
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At Mezqurtal vaIIey (Mexmo) farmers oppose mstallatlon
of WWTPs — Prefer raw wastewater for nutrients
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In and around three of four cities in the developing
world farmers use polluted irrigation water for the
production of high value crops

Diluted  Untreated Groundwater Treated River Other Rainfed  Irrigation Open
wastewater wastewater wastewater surface canal drainage
or polluted water bodies

water

Source: 53 city study for Comprehensive Assessment, IWMI, 2008



e 90,000 ha irrigated with raw wastewater

e Groundwater recharge estimated at 25 m3/s, 13.3
times more than natural recharge

 Water table risen and several springs appeared
with flow 0.1-0.6 m3/s

e Flow in River Tula increased from 1.6-12.7 m3/s
yearly

**Many countries like Tunisia, Israel, Australia and states like California
I relies heavily on wastewater for groundwater recharge I



Addressing concerns related to sanitation

iInduced groundwater pollution

- Nitrates

- Pathogens

- Heavy metals
- Salinity

- Others

www.iwmi.org
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Table 2 Characteriza
percentage (ND: Not ¢

Parameter In mgsL
unless Indicated

Wastewater

Slte 1

She 2c

Any mcreased rlsk to groundwater’>

Fecal coliforms, MPN/1OO ML~ 10941010 1-4 99.9 0-20 00.9 0-330 99.9
Salmonelia (3varieties), CFU/mL O - positive  ND 100 ND 100 ND 100 Patho gens: 100% rem.
E. histolytica, cysts/L 0-1.5 ND 100 ND 100 ND 100
Shigeffa, CFU/mL 0 - positive ND 100 ND 100 ND 100
Helminth ova, ova/l 12-24 5 0 100 0 100 0 1-00
urbicity, 100-249 0.1-2 99 0.03-25 99 0.3-b 99
1SS 7
Conductivity, umhos/cm 1,437-1,6891,481-1,730 -3.4 1,5635-1,801 -11.3 1,513-2090 -25.7 ] )
Redox potential, mV -16  -781ta-23 -215 -78to-23 -173 -69to-34 -222 EC - S | | g h tIncr.
BOD 166-167 2.4-5 a8 1.-4.5 98 0.4-5 o8
Total organic carbon 35-188 5.2-30 84 5-73 75 4.7-19 a0
Aluminium 13-5.6 0.03-0.1 98 ND-0.14 96 0.03-0.1 98 B O D . 98% rem.
Senic ND-0.008 ND-0.005 71 ND-0.01 56 ND<0 005 82
Copper 0.05-0.07 ND-007 77 ND-<0.02 67 ND-<0 82
Chrome ND-0.04 ND-0.01 90 ND-0.01 91 2 90
Iron 1-1.2 <DL-0.07 96 <DL-0.94 86 <DL-0.34 o2
Manganese 0.03-0.2 ND-<0.01 95 ND-0.06 88 ND-<0.01 95
Mercury ND-0.001 ND-0.002 36 ND-0.005 -13 ND-0.001 64
Lead 00901 ND-004 78 ND-0.08 78 ND-0.038 84
Sodium 198-206 80-317 13 75-264 17 97-384 -7
Calcium 41-445 5790 -82 41-83 =71 69-132 -166
Magnesium 24-29 23-47 -13 28-83 -140 26-756 -76
Boron 1.-1.2 0.4-0.7 49 0.8-0.7 41 0.08-0.5 82
i 17
Total nitrogen 37-38 ND-& 96 <0.1-7 96 <0.1-4.4 o6
Ammonia nitrogen 24-32 ND-4.5 97 ND-0.2 100 ND-O.2 100 0)
Nitrates ND-1 1.6-77 -2.,7856 1.4-56 -2,007 1.6-60 -2107 > 90 /0 rem " P’ N
Nitrites ND-0.001 ND-0.02 -741 ND-0.023 =521 ND-0.036 -1091
Phosphorus 2.7-3 ND-O.2 95 ND-<0.5 93 ND<0.05 93
Bicarbonates, mg CaCO /L 485 418-942 -21 447-880 -12 430-925 -18
Chlorides 156-248 131-180 26 160-216 11 142-317 -31
Fluorides 0.7-4 0.3-1 74. 0.8-1.3 B3 0.04-0.8 86
Sulfides 3-3.5 ND<3.4 65 ND<3.4 70 ND<3.4 15.0) : H
o —xylene, L 3.8-4 ND-<5 100 ND<5 100 ND=<5 100 . .
Ethyfbenzeﬁ 12 ND-< 5 100 ND<5 100 ND<5 100 Source: Jimenez &
- xylene, pg/L 9.2 ND 100 ND 100 ND 100 z
p-cresol, ug/L 46.5 ND 100 ND 100 ND 100 Ch aveZ, 2004
Chloroform, pg/L 0208 ND 100 ND 100 ND 100
Tetrachlorosthylene, ng/L 2 ND 100 ND 100 ND 100




Match nutrient and water applications
with crop requirements
(many nutrient/irrigation programs available)

BUT, let farmers
understand that!

WHO GUIDELINES FOR THE
SAFE USE OF WASTEWATER,
EXCRETA AND GREYWATER

VOLUME 11

WASTEWATER USE IN AGRICULTURE
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Willow Coppice (Salix) plantation — |
For energy generation
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« Pathogens like helminths and protozoa have
larger sizes - easily be retained (straining,
adsorption) in the soll

« Elimination from soils still need more
understanding (other than natural die-off,
predation)

« But bacteria and especially virus a transferred to
groundwater

www.iwmi.org
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Risk rduction: >4 log units of
E. coli per 100 g of lettuce. No

helminth eggs on lettuce
leaves

Reduces amount of water used
(half that used In surface and
overhead methods, so less

www.iwmi.org
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Work in Ghana, Senegal, Burkina Faso on aquatic
macrophytes and constructed wetlands
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- Treatment plants generate effluents with higher EC
levels.

- Farmers in Faisalabad opposed treated wastewater
and actually pay more for raw wastewater

- Farmers in Dakar, Senegal, are using raw
wastewater to dilute salinity in groundwater

www.iwmi.org
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@~ “By applying extra nutrients and irrigation water, you'll be
wasting your money and your labor”

@ “By applying extra nutrients and irrigation water, you'll be
polluting groundwater and increasing health risks”




You can contact us:
b.keraita@cgiar.org
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THANK YOU




