
Pilot ammonia removal operation at the Pelayos de la Presa 
Water Treatment Plant, Canal de Isabel II (Madrid, Spain)

• Influent: San Juan Reservoir
• Technology : BIOBOX Ammonium
• Flow rate : 1GPM / 0,24 m³/h
• Influent N-NH₄⁺: 1-3 mg/L / NH₄⁺ 2-4 mg/L
• Effluent N-NH₄⁺ : <0,39 mg/L / NH₄⁺ <0,5 mg/L
• Plant Characteristics:

• Prefiltration
• Biological Nitrification

Parameter Influent Treated effluent

Flow rate  (GPM) 1

Flow rate (m3 / h) 0,24

N-NH₄⁺ (mg/L) 1-3 <0,39

NH₄⁺ (mg/L) 2-4 <0,5

The Pelayos de la Presa drinking water treatment plant (ETAP) is recognized as the newest among 
the 14 managed by Canal de Isabel II. It began operation in October 2016 and supplies drinking 
water to the residents of the municipality of the same name, as well as to the towns of Cenicientos, 
Cadalso de los Vidrios, Rozas de Puerto Real, and San Martín de Valdeiglesias. In total, it serves 
approximately 26,000 people.

From early summer to late autumn, this ETAP often faces significant increases in certain 
contaminant parameters in the water it receives, which comes from a bottom intake of the San 
Juan Reservoir. Parameters such as organic matter, iron, manganese, and ammonium have a 
decisive impact on the initial disinfection of the water..

The classical treatment approach to achieve ammoniacal nitrogen removal is the dosing of chlorine 
in proportions between 8 and 10 times the content of ammoniacal nitrogen to be removed. This 
dosing approach significantly increases associated costs and raises the possibility of generating 
organochlorine by-products. Therefore, the R&D department of Canal de Isabel II, in collaboration 
with the Tajo-Alberche Treatment Area Management, identified the need to search for 
technological alternatives for pre-treatment to reduce ammonium levels in the raw water of this 
ETAP.

Figure 1: Pilot test for ammonium removal at the Pelayos 
de la Presa WTP, Canal de Isabel II (0.24 m³/h)
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As part of this study, traditional technologies such as ion exchange resins and reverse osmosis 
membranes were evaluated. However, after a cost-benefit analysis, they were ultimately 
discarded.

Figure 2: Images of the Pelayos de la Presa WTP; Canal de Isabel II

It was then that the decision was made to address this issue using a biofiltration process 
based on autotrophic biological nitrification.

BIOBOX® proposed conducting a pilot test to demonstrate the effectiveness of the BIOBOX® 
Ammonium technology under the operational conditions of the Pelayos de la Presa WTP.

Figure 3: BIOBOX® Ammonium Pilot Plant
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Results:

The results of this pilot test were more than positive, according to the testimony of the 
individuals responsible for the trial from Canal de Isabel II.

Although the biological process takes about four weeks to stabilize its operation, once 
achieved, it yields remarkable results in ammonium removal; in fact, the system's 
effectiveness ranges between 90% and 100%," says Emilio Arnés, head of treatment at the 
plant.

(Source: https://www.canaldeisabelsegunda.es/documents/20143/12580431/Revista+Junio_2022.pdf/98fe226f-4219-
24f2-907d-2ee30f469000?t=1654597871665) 

According to Lydia Sáez, another professional involved in this study, "The next step should be 
to scale up the process to a larger scale at our plant, where the biofilters would operate with 
higher flow rates, for longer periods, and in a scenario with real raw water" (in the tests, 
ammonium was artificially supplemented through dosages of 25% ammonium hydroxide, 
which altered the pH of the water).

(Source: https://www.canaldeisabelsegunda.es/documents/20143/12580431/Revista+Junio_2022.pdf/98fe226f-4219-
24f2-907d-2ee30f469000?t=1654597871665) 

In conclusion, Canal de Isabel II has been able to validate that the BIOBOX® Ammonium 
technology naturally reduces the amount of ammonium in raw water and helps optimize the 
water treatment process, resulting in higher quality treated water with lower operational 
costs by reducing the use of reagents such as chlorine and chlorine dioxide.

Source: Revista Canal&Tú / June 2022
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