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INTRODUCTION

RESULTS

1.3 billion tons of solid waste was generated
globally and about 40% of it was directed to
landfills in 2012.
As the rain passes through waste piles in a
landfill, it dissolves and extracts several organic
and inorganic compounds, and drains as an
extremely
polluted
wastewater
called
“LEACHATE”.

Leachate feeding at night (between 11 pm and 7 am) resulted in the lowest aeration energy cost due to
day/night electricity tariff structure. This indicates the energy consumption related to leachate co-treatment
was mainly shifted to off-peak hours with a lower electricity price.
The simulations highlighted that shock loading at noon (12 pm) guarantees the worst performance in terms
of both effluent quality and aeration energy cost.
Drip feeding based on effluent ammonium measurements provided a better net effluent quality index which
is an indication of better compliance with discharge limits.

Figure 1. Leachate generation mechanisms

Co-treatment of leachate in municipal
wastewater treatment plants (WWTPs) is a
commonly practiced method for leachate
management.
Leachate co-treatment increases the pollutant
loads, especially COD and nitrogen, of the
WWTPs and makes it difficult to comply with the
discharge standards.

Objective
Evaluating the impact of different leachate dosing
strategies in WWTPs in the context of dynamic
pollutant loads and energy prices by using
mathematical modeling.

Figure 2. Modified BSM1 plant layout
The main advantage of drip feeding based on effluent ammonium concentrations is the dynamic adjustment
of the leachate flow in line with the changing leachate composition. This would utilize plant capacity in an
optimum way by considering both the effluent quality and costs.
Developments in instrumentation, control and automation of WWTPs allow for designing more sophisticated
control strategies to improve their energy efficiency and flexibility. In this context, process based dynamic
modeling of WWTPs can help identifying their integration potential in future energy market.

METHODOLOGY
Benchmark Simulation Model 1 (BSM1), a commonly
accepted modeling platform for developing control
strategies in WWTPs, was implemented in GPS-X 6.5
modeling software.
Five different leachate dosing scenarios were tested by
using a modified version of BSM1 framework.
The performance of the plant was simulated for 28 days
with dynamic municipal wastewater (ww) flow and
pollutant concentrations.
Table 1. Average flow and pollutant concentrations of
wastewater and leachate
Parameter
Unit
Municipal ww
Leachate
Flow
m3/d
18466
250
COD
mg/L
381
1549
BOD
198
110
mg/L
TN
54
293
mg/L
NH4-N
32
261
mg/L

A day/night electricity tariff, such as 0.156 €/kWh
between 7 am to 11 pm and 0.084 €/kWh for the rest of
the day, was used.

Table 2. Comparison of different leachate co-treatment scenarios
Scenario
Default (No leachate)
Shock loading at
12 pm for 2 hours
Shock loading at
12 am for 2 hours
Drip feeding
(for the whole day)
Drip feeding
(between 11 pm–7 am)
Drip feeding based
on effluent NH4-N
concentrations

50% and 95%
NH4-N
concentration

50% and 95%
TN
concentration

Net Environmental
Quality Index
(kg/day)

0.9 – 3.1

15.7 – 17.4

100

Relative Change
of Cumulative
Aeration Energy
(%)
-

Relative Change
of Cumulative
Aeration Energy
Cost (%)
-

1.4 – 6.5

18.0 – 21.4

579

+2.4

+2.8

1.2 – 3.0

18.6 – 20.0

492

+2.8

+1.8

1.0 – 3.4

18.0 – 19.7

514

+2.5

+2.5

0.8 – 2.6

18.0 – 20.1

518

+2.4

+1.6

0.9 – 3.0

17.7 – 20.3

495

+2.3

+2.2

CONCLUSIONS
• Modelling of WWTPs can be used as an important tool to develop smart control strategies in line with
energy systems integration concept.
• Drip feeding based on ammonia measurements ensures a higher degree of flexibility by adjusting the
leachate flow according to real-time status of the plant.
• Treating leachate during the off-peak hours provides an advantage on both complying discharge limits
and energy costs.
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