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Las Arenitas Wastewater Treatment Plant:  
Location 



Treats 880 
liters/sec and 
discharges 
into four 
artificial lakes 
before 
reaching the 
Hardy River 

Effluent meets NOM-001-SEMARNAT 96, 
but the effluent has high concentration of 
microalgae that is impacting recreational 
activities in the Hardy River, and fish died 
offs have been associated with high 
concentrations of ammoniac nitrogen.  



Objectives 
of the treatment wetland 



Design agreements with CESPM 



LIMITES MAXIMOS PERMISIBLES PARA 
CONTAMINANTES BASICOS 

EMBALSES ANALISIS INAPRAMEX 
NATURALESY (Laboratorio Acreditado por 

PARAMETROS ARTIFICIALES 

Uso en rie 
Muestra Muestra Laguna 

Promedio Promedio Efluente artificial (Salida 
mensual diario 1 3) 

40 40 12 6 

15 25 no analizado no analizado 

ausente ausente ausente ausente 

1 2 no analizado no analizado 

S6lidos suspendidos totales 75 125 no analizado no analizado 
Demanda bioquimica de 

75 150 222 60 

Nitr6geno total 40 60 38,208 

F 6sforo total 20 30 8 685 

Huevos de helminto <1 <1 

<1,000 7,700 

7 700 

5 a 10 8 14 

244 0 



Wetland Design Criteria 

Temperatura Coliformes 
Parametros1 pH fee ales SST N total DB05 

Maximo re strado 32 9.83 930 114 38.4 46.7 
Minima istrado 11.9 8.11 9 36 10.8 18.2 

Promedi o re istrado 27.9 8.81 208 80.3 24.63 31.58 

NOM-001-SEMARNAT-1997 40 5 a 10 1000 75 40 75 

NOM-003-SEMARNAT-1996 240 20 20 

15 20 
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Design proposal: 
Free -water surface -wetland 
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Conceptual Design 



Proposed design 

~ Celda#4 J . 2.18has. 

Efluente del 
Humedal al Rio Hardy 



Required wetland area 

Celda .1 
4 7 has 
de tule 

Etluente de PTAR 
el humedal 

Etluente del 
Humedal al RIO Hardy 



Residence time 

Area Tiempo de 
(hectareas) Agua de promedio agua (metros real retenci6n . , 

(m.) cubicos) Hidraulica operac1on 
(dias) 

13.21 127.40 1.3 171 ,730 150,263 2.13 

34.11 127.25 1.2 409,320 358,155 5.09 

50.31 127.10 0.9 503,100 440,212 6.25 

1,084,150 948,630 13.47 



Wetland 
Components 

~ 
I 

Zona de 
observacion 

de aves 

corporative 

Entrada 



Numero de Por ciento in islas 
Celda vegetaci6n de (hectareas) 

emergente vegetaci6n 
(hectareas) emergente 

ectareas 
Celda # 1 4.69 35.0% 8.52 0 13.21 
Celda # 2 11.12 32.6% 22.99 0 34.11 
Celda # 3 12.99 25.8% 37.03 .29 50.31 
Celda # 4 0.51 23.4% 1.62 .046 2.18 

29.31 30% 70.15 0.33 99.81 



Levee rehabilitation and 
construction of new 

Water conection 
estructures  

Filling to decrease water 
depth of existing lakes 

Construction of discharge 
outflow channels 



Construction plan 





Before and after: Cell# 1 



•  Vegetación acuática emergente 
•   Tule del sur (Typha dominguensis) 
•   Tule común (Typha latifolia) 
•   Junco de tres puntas (Scirpus 
americanus) 

•  Vegetación acuática flotante 
•   Lenteja de agua (Lemna minor) 

•  Vegetación acuática sumergida 
•   Sargazo espinoso (Najas marina)  



Celda4 

Zona de 

Humedal 
corporativo 



--

estadonamiento 
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Zona recreativa principal .. 





' . 
~) 

Sendero interpretativo 
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Laguna interact· IVa 

.. 



Vista al oeste desde del puente 
de Ia laguna intercativa 



Note: costs do not include construction of recreation component 

ummary o costs 
(Mexican pesos) 



Summary of costs 
(Mexican pesos) 



Sonoran Institute and 
Pronatura are currently 
planting 1 hectare of cattail 
in Las Arenitas wetland as a 
part of an ongoing project 
funded through NAWCA.    
CESPM is also contributing 
to this effort by facilitating 
the use of  machinery.   

Sonoran Institute has 
submitted a proposal to 
CESPM for expanding this 
effort to establish 5 
additional hectares of 
emergent vegetation.  




