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Areas of physical and economic water scarcity
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B Little or no water scarcity I Approaching physical water scarcity " Not estimated

I Physical water scarcity B Economic water scarcity
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than 10% of their cereal consumption in 2025.

Note: [ indicates countries that will import more

* Mario Herrera Tellez
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s Factors Influencing Water Scarcity

= Hydrologic Cycle
= Population Growth
= Poverty

= Use Patterns

= Contamination

Edgar Vazquez-Nufez®, Mario Herrera Tellez
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MEXICO FAST FACTS

Area Total: 1,964,375 sg.km
Climate From tropical to desert
Natural Petroleum, silver, copper,

Resources gold, lead zinc, natural
gas and timber

Land use Arable land 12.98%:;
permanent crops 1.36%,
other 85.66% (2011)

Population 116,220,947 (Jul 2013)

Crop production of:
» Sugar Cane

 Corn
» Sorghum
e Wheat

« Bean (1.04 billion of tons)

Edgar VVazquez-Nufiez", Mario Herrera Tellez



Use of wastewater in agricultural practices San Luis
Polosi

Quecetaro

de Arteaga Veracruz

Liave

Valle del Mezquital
Mezquital Valley

Puebla

Cultivated area:
134,000 ha

Mexico, O.F
Tiaxcala

Antiquity:
91 years in continual operation

Edgar VVazquez-Nufiez", Mario Herrera Tellez CONAGUA. 2014
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San Luis Potosi

!

Average temperature: 16 °C.

Ciuerétaro

Minimun : 4 °C — January
Maximun : 27 °C — April and May

¢ Raining season:
June to September 800 mm per year

o

Fuehla

México
P
Tlaxcala

»

B Warm humid 8 Humid " Subhumid " Dry
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Irrigation data for the Mezquital Valley

Irrigation Systems Area (ha) covered * Cultivated * Water Volume (10°m3 a?)
District 03 (Tula) 45,214 55,258 1,148
District 100 32,118 22,380 651
(Alfajayucan)
Private units 5,375 5,450 4,000
TOTAL 82,707 83,088 5,799

* Covered area refers to irrigable land with irrigation infrastructure
* Cultivated area includes some areas with more than one crop per year

Edgar Véazquez-Nufiez*, Mario Herrera Tellez SAGARPA, 2016
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Yield " increase due to wastewater, Mezquital Valley

Crop Untreated water Natural water % of Increase

Maize 5 2 150
Barley 4 2 100
Tomato 35 18 194
Oats 22 12 83

Chili 12 7 71

Alfalfa 20 7 271
Wheat 3 2 50

*Yield in Ton ha 1

Edgar Vazquez-Nufez®, Mario Herrera Tellez



Sewage Treatment Plant
Atotonilco, Hidalgo

Plant area 160 ha R iy LR
Duty 36 md/seg | | )
Irrigated area 88,000 ha

Sludge generated 643 ton/ day

Edgar VVazquez-Nufiez", Mario Herrera Tellez CONAGUA. 2012



Question...

What is the effect of wastewater treated on the metals concentration in soil and maize
(Zea mays) cultivated in an agricultural soil of the Valle del Mezquital?

The aim of this study was to evaluate the effect on the wastewater treatment
used for watering maize cultivars on the metals concentration in soil and plant.
Cultivars irrigated with non polluted water was used as control

Edgar Vazquez-Nufez®, Mario Herrera Tellez
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Results
Physical and chemical values for the analyzed soils
Site EC* pH  WHCR Carbon Total N Particle size Textural
(dsm') (g kg ! so1l) (mg kg soil) (mg kg! so1l) distribution (%) classification
Organic  Inorganic Clay Silt  Sand
§1 23 19 900 23481 1435 2658 350 280 370 Clay loam
52 2.6 1.5 680 19542 1682 1689 340 290 370 Clay loam
53 2.1 1.0 735 16580 630 290 00 250 450 Clay loam

51: soil irrigated with no treated wastewater

§2: soil irrigated with anaerobically wastewater treated
83: soil irripated with rainwater

*EC: electrolytic conductivity

*WHC: water holding capacity

Edgar Vazquez-Nufez®, Mario Herrera Tellez
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FEoRAE Physical and chemical values for water samples
Water EC: pH TSS* V8§  FS§¢ TDS Tubidity COD°  TowmlN
(nmhos cm') (NTU) ~ (mgL")  (mgL?)
(mgL")
NTR-W 093 74 190 128 62 053 265 348 36.5
ADGW 069 76 3% 4 12 047 48 150 17.8
CTR-W - 64 - . . . . . .

NTR-W: no treated wastewater
ADG-W: anaerobically digested water
CTR-W: rainwater

*CE: electrolytic conductivity

» T&S: total solved solids

= V58: volatile suspended solids

4 FS8: fixed suspended solids

# COD: chemical oxygen demand

Edgar Vazquez-Nufez®, Mario Herrera Tellez
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ECOHPAN® Determined values for soil, maize and water samples

Sample B K Cr Cd Cu Fe Mn NI Zn Pb
mg kg 'ds"

S1 139.4 1251 456 2.5 173 201595 4517 234 617 7.5

S2 1262 1583 325 1.9 9.8 147694 3268 123 382 4.2

83 3545 2517 ND ND 2.7 198602 3444 163 402 ND
mg kg 'db""

Mz-S1 4.2 35.2 5.2 2.1 7.2 723 1340 32 45.2 ND

Mz-S2 3.8 43.7 8.0 ND 4.3 809.4 82.6 7.7 87.6 ND

Mz-83 3.5 39.8 ND ND 6.7 82.1 79.5 7.0 35.1 ND

mg L!

NTR-W 0.52 0.022 0.0034 0.014 1.5 05 21 64 0.32

ADG-W 0.32 0.025 0.0042 0004 065 0.10 0003 0113 012

CTR-W 1.2 15 ND ND ND 4.0 21 ND ND ND

M2-51: maize irrigated with non treated wastewater

Mz-52: maize irrigated with anaerobically digested wastewater
Mz-53: maize irrigated with unpolluted water

*ds: dry soil

**db: dry biomass

Edgar Vazquez-Nufez®, Mario Herrera Tellez
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Conclusion

The irrigation with wastewater of agricultural soils in the Valle del provides high
amounts of organic matter (C and N), showing positive effects in terms of high crop
yields and reducing costs by eliminating the use of fertilizers, however at long term it

could bring negative effects by increasing salinity and compaction in soils.

the concentration of heavy metals in the irrigation water did not exceed the limits
according to the Mexican environmental standards; however, the application for long
time could increase the concentration in the soils, affecting the future of crop

production.

Edgar Vazquez-Nufez®, Mario Herrera Tellez
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