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Carbon footprint
Equivalent factors (100 years horizon)

The carbon footprint of WWTPs is a
calculation of the total greenhouse
gas emissions (GHG) caused by
WWTP.
This includes both direct emissions
and indirect emissions from e.g.
energy production.
Often expressed in terms of the
amount of carbon dioxide equivalents.

1 kg carbon dioxide (CO2) =

1 kg CO2-eq

1 kg methane (CH4)

25 kg CO2-eq

=

1 kg nitrous oxide (N2O) =

298 kg CO2-eq
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Effluent

Himmerfjärdsverket WWTP carbon footprint
 8720 ton CO2eq/yr
 27.4 kg CO2eq per connected person and year
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Comparison with original GHG-mapping
Estimated 2009: 90 kg CO2eq/(pe, yr)  3 times higher!?!

 Incomplete data
 Biogas upgrading not
considered
 Dirty marginal EU-energy mix
used for calculations
 Number connected person
equivalents vs. BOD7-eq
 And more

 GHG-mapping must be
based on relevant and
correct data!
Gustavsson and Tumlin, 2012

Comparison with other WWTPs
Himmerfjärdsverket WWTP

Käppalaverket WWTP

 245 000 BOD-pe
 43 Mm3 wastewater/yr
 8720 ton CO2eq/yr
 27.4 kg CO2eq per connected
person and yr (37.4 kg
CO2eq/(BOD-pe, yr))
 Per ton TN-IN: 5.7 ton CO2eq/yr

 635 000 BOD-pe
 60 Mm3 wastewater/yr
 19 360 ton CO2eq/yr
 30.5 kg CO2eq/(pe, år)
 Per ton TN-IN: 10.2 ton CO2eq/yr

Calculated per tonne of incoming total nitrogen, Himmerfjärdsverkets 5.7 ton
CO2eq/yr below reported values for other facilities!

Comparison with other emissions in society
 2.5 ton CO2-eq/(capita, yr)
according to SMED
(smed.se) for
municipalities in the
region
 Syvabs contribution with
0.030 ton CO2-eq/(capita,
yr) corresponds to ≈ 1 %.
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process disturbance
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Sensitivity and scenario analyses

With better process design, more
external substrate and sludge drying,
Syvab could be climate neutral or even
become a carbon sink!!

Sensitivity and scenario analyses
 Reduced emissions
from treatment due to
cascade MBR & demon
 Reduced methanol use
 Reduced emissions
from sludge storage
and spreading due to
sludge drying
 Substitution of
industrial fertilizer
 Increased biogas
leakage and internal
use of biogas for drying
 But increased
production of biofuel

Conclusions
 Himmerfjärdsverkets carbon footprint is lower compared to other WWTPs and
compared to other emission sources from society due to an active and
determined environmental work.
 Emission calculations need to consider various references and not only BODpe. Actual connected persons or nitrogen load may be used since BOD-pe
based calculations do not account for BOD-changes in sewer systems.
 Wastewater treatment processes as nitrification and reject treatment
accounts for the most significant share of total emissions.
 Direct N2O-emissions dominate but also the use and production of carbon
source and other chemicals contribute to climate impact of WWTP.
 Syvabs ongoing and future process changes will influence the climate impact
of the facility with reduced direct GHG-emissions from treatment process.

Recommendations
 Process disturbances and increased loads should be avoided as these may cause an
biology in imbalance which in most cases leads to increased N2O-emissions (Sc2).
 A better monitoring/mapping/understanding of N2O-emissions incl. follow-up
measurements in new processes.
 As uncontrolled biogas leakages can lead to enormous emissions (Sc4) should the risk of
such leakages be minimized or removed (e.g. water traps provided with level indicator
or automatic refilling).
 Assumed emissions from biogas handling can be too high for Himmerfjärdsverket,
emission measurements at all sludge handling processes are planned.
 Reduce the use of methanol or replace methanol with other alternatives.
 Green transports or actually an optimization of transports to and from the WWTP
should be targeted even so the overall impact is minor (Scenario 6).

Recommendations (cont.)
 An improved logistic could e.g. dimidiate substrate transports and thus direct emissions
from transports.
 A possible sludge drying should be completed with other activities to compensate for
the internal biogas use.
 How a potential increase of cleaning chemicals for the future MBR-process and
replacements of other processes may alter the overall GHG-emissions should be
investigated using the tool but should also be followed up with actual measurements.
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