The climate and sanitation puzzle
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Mitigation

How big are emissions and where are they occurring?
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Direct Gasses that are produced CH, and N,O from
from the system contents of pits, tanks and
sewers
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treatment plants
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Operational Gasses that are produced CO, from burning fuel for
from burning fossil fuels pumping or trucking
feacal waste
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Operational
emissions from
trucks were

MUCH lower
than we

Lubigi i

expected

*Also true for T e B
treatme nt 2 nd Linear distance of FSM trucks (Schoebitz et.al. 2017)
sewerage pumps




Table 4 Per capita annual emissions rates from sanitation system elements in Kampala (kgCO,e/capita/year).

Sanitation service element Direct CH, Direct N.O Operational CO, Embedded carbon

Containment 58.63 15.13 2.43
Transport of faecal sludge in trucks -

- 0.85 -
Treatment of faecal sludge 51.35 2.49 0.12

Transport of wastewater in sewers - - 4.06
Treatment of wastewater 140.27 24.34 0.02
Unsafe discharges to the environment 22.84 1.02 -




Different sanitation pathways have different per

capita emission rates
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‘Onsite/ FSM’ systems are not inherently better or

worse than offsite/ sewer systems
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‘Safely managed’ sanitation pathways do not have

Inherently lower per capita emission rates
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accumulative probability of CH, emissions from the whole wastewater sector. g (11%)." During wastewater collection

is produced in anaerobic environments

archaea convert acetate, H,, or formate to

_ . ) T - (] Tl 05 following anaerobic fermentation and aceto-

pogenic CH, is 0.54 + 0.11 W/m’, contributing around 16% nesis. For a water resource recovery faeility (WRRE), direct



https://doi.org/10.1021/acs.est.2c04388

Global methane emissions from onsite
containers 2020

Environmental Research 212 (2022) 113468

=
e’Mmr‘msn‘M

Contents lists available at ScienceDirect

377 (22_1 003) Mt CO e/yea r Environmental Research
’ 2
Non-negligible greenhouse gas emissions from non-sewered sanitation

4.7% (0.3%—12.5%) of anthropogenic methane
emissions o oot v i 1

Heinz-Peter Mang?, Zifu Li®"

“ Sehool of Energy and Emvironmental Engineering, Bejing Key Labaratory of Resource-oriented Treatment of Industrial Pallutants, University of Seience and Technology

Beifing. Yueyuan Road No.30, Haidian Distict, Beijing, 100083, PR China
" School of Civil Engineering, University of Leeds, Leeds, UK

Comparable to emissions from wastewater T S e e e e

ARTICLEINFO ABSTRACT

t re a t I I l e | I t p | a I l t S L] Keywords: Current methods for estimating canitation emissions underestimate the significance of methane emissions from

Non-sewered sanitaion systems (NSS5) non-sewered sanitation oystems (N55), which are prevalent in many countries. NS5 play a vital role in the safe

IPCC accounting Method management of fecal sludge, accounting for approximately half of all existing sanitation provisions. We analyzed
the distribution of global N55S and used [PCC accounting methods to estimate the total methane emissions
profiles from theoe systems. Then, we examined the literature to establich the level of uncertainty associated with
this accounting estimate. The global methane emissione from NS55 in 2020 was estimated to as 377 (22-1003)
M COe/year or 4.7% (0.3%-12.5%) of global anthropogenic methane emissians, which are comparable to the
greenhouse gas (GHG) emissions from wastewater treatment plants. NSSS is the major option for open defecation
and is expected to increase by 55 Mt COze/year after complete open defecation free. It is time to acknowledge the
GHG emissions from the NS55 as a non-negligible source.

Significant in India, Indonesia, China, USA....

1. Introduction inadequate fecal sludge management (Peal et al., 2020). However, they
can be highly effective for public health and the environment f it is well

The global population in 2020 has reached 7.3 billion and iz pro-
jectEd to increase to 8.5 billion h_ 2030 (United Natio: 2019a). This
growing population results in increased production of human feces.
Based on the latest crnpi[il:al data (B et al., 2015) amounts to a total
global production of human feces of between 1.43 and 22.38 x 10"

managed.

MIT Technology Review (Winick, 2019) selected sanitation without
sewers as cne of the top 10 breakthrough technelogies in 2019,
following the introduction of the international standard IS0 30500:
2018 Non-sewered sanitation systems (NSSS) in 2018. The existing NSSS




Mitigation

What might this mean for Implementation?
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Greenhouse gas emissions along the sanitation value chain are

dynamic and interrelated — the best interventions are context
specific

Reducing emissions is associated with management of storage
systems onsite — including pits and tanks — but also
management of super-natant, or the liquid fraction

Being thoughtful about treatment — thinking about end
products (including biogas/ methane) and designing
treatment appropriately



Methane from anaerobic parts of the system (storage in pits and
tanks, illegal dumping, treatment), is the major contributor to

overall emissions

QEQ} Reducing emissions for sanitation NOT about specific
technologies (ie onsite versus sewers) but about systems

& Reducing emissions IS about ‘actively-managed WASH’ -
’ moving fecal waste quickly and maintaining infrastructure —
both of which are also good for resilience
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