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What we covered in the last session

In the last session we covered:

e Stationary energy and agriculture homework menticom
4463 6682

e Data sources and the downscaling tool
* Introduced energy supply
* Introduced the training platform (https://ukpact.lateral.co.za)

Does anyone have any queries on any of the information covered so far?

For more information, visit www.ukpact.co.uk


http://www.ukpact.co.uk/
https://ukpact.lateral.co.za/

Todays session

Today we will introduce:
* The concept of top-down and bottom-up emission estimations

* Waste sector emissions
* Identify data requirements
* Introduce waste sector in the developing municipal GHG inventory tool
* Discuss bottom-up data collection
* Look at the SAWIC website
*  Provide waste sector homework

*  Way forward

For more information, visit www.ukpact.co.uk



http://www.ukpact.co.uk/

Top-down and bottom-
up emission estimations




Top-down and bottom-up emission estimations

TOP-DOWN APPROACH BOTTOM-UP APPROACH

Start with aggregated national/provincial data Start with local activity data from individual sources
and allocate it down to smaller areas or sectors and build up to the total
.‘ NATIONAL TOTAL ELECTRICITY FUEL TRANSPORT ainse e e Which a pproac h have we
Ej EMISSIONS USE COMBUSTION FUEL DISPOSAL | | &LIVESTOCK
W P been discussing so far in

top with national
total emissions... *

the previous sessions?

|
m 0 ne
N
® ALLOCATION BY KEY DRIVERS
//
‘ e.g, population, GDP, energy use ‘ = ‘ ‘ ‘ ‘
* EMISSIONS FROM EACH SOURCE
PROVINCIAL / REGIONAL Activity data x Emission factors
(o EMISSIONS ’ ‘ ‘ ‘ ‘ ‘
/ / \ MUNICIPAL / DISTRICT TOTAL }

PROVINCIAL / NATIONAL &
TOTAL EMISSIONS
,/ \\

| ¢ Good when local data are limited. o/ * More detailed and accurate.
| ~ .
* Less detailed, more uncertainty. * Requires good local data and more effort.

.

)

MUNICIPALITY A MUNICIPALITY B MUNICIPALITY C MUNICIPALITY D

BOTH APPROACHES ARE USEFUL!
@ Top-down is helpful for quick estimates and data-poor situations.

@ Bottom-up is better for accuracy, tracking trends, and planning action.

FOr more intformatuon, visit WWW.UKPACT.CO.UK



http://www.ukpact.co.uk/

Waste sector
emissions




What waste management activities give rise to emissions?

= N
11l Solid waste disposal in landfills or dump sites (unmanaged site, managed dump, landfill)
a Composting and anaerobic digestion (known as biological treatment)
" : : .
Z > Incineration and open burning of waste
‘ Wastewater treatment and discharge

& Gases: CO,, CH,, and N,O

For more information, visit www.ukpact.co.uk


http://www.ukpact.co.uk/

Q
)
(Vp)
(O
=
O
O
Vg



Anaerobic Digestion Produces Methane
in @ Municipal Solid Waste Landfill

WASTE DISPOSAL
Municipal solid
waste is landfilled

LANDFILL SURFACE

o ANAEROBIC CONDITIONS
Waste s buried and

“
oxygen is quickly s
used up. {5 ANAEROBIC DIGESTION ‘ e

B N

(NO OXYGEN) Captured methane
9 ANAEROBIC DIGESTION S s

Microorganfsms break e renewable energy
down organic matter ( ’ . to generate
in the absence of * ,, electricity, heat,
oxygen. - § 1 or fuel

HA

BIOGAS
(CH, + CO,)

Biogas Is produced,
primarily methane
(CH,) and carbon
dioxide (CO,).

Biogas is collected Prevents contamination
through a system of
wells and pipes.

of r__;r.:n_,nd'-*-‘-::te r.

{ ) \T)
e GAS COLLECTION ﬂ LINER SYSTEM

GROUNDWATER

For more information, visit www.ukpact.co.uk


http://www.ukpact.co.uk/

Solid waste types

For more information, visit www.ukpact.co.uk

Municipal solid waste
(MSW):

Food, gardens and parks, paper and

cardboard, wood, textiles, nappies,

rubber and leather, plastics, metal,
glass, other.

Industrial waste

Wastewater Treatment
Sludge

Other waste:

Clinical and hazardous
waste



http://www.ukpact.co.uk/

Factors determining emissions from solid waste

Disposal in
landfills:

Incineration/
burning:

For more information, visit www.ukpact.co.uk

e Total waste disposed (tonnes)

e Degradable organic carbon (DOC) in the
waste - methane generation

e Total waste burned (tonnes)
e Fossil carbon in the waste



http://www.ukpact.co.uk/

Emissions from landfill

;51 Continues for decades (or centuries) after disposal

E Waste disposed in one year gives emissions in that year and in future years.

N, Methane from a landfill in one year includes emissions from waste disposed that year,
Lo and waste from previous years.

o: GPC provides two methods for estimating methane emissions from solid waste: FOD
E and methane commitment

For more information, visit www.ukpact.co.uk


http://www.ukpact.co.uk/

EMISSION ESTIMATION

Waste disposed Municipal Solid Waste (MSW) composition
. WS is th centage o Ne id w. atis cate each of th
(This is the amount of solid waste that is generated (This is the percentage of the total municipal solid waste thatis allocated to each of these
' di ' ofi s ) waste types indicated below. If this data is not available default values for South Africa Check )
e ot i St o (shown in the grey row below the heading) can be used.) e Tk T Fraction of Emissions (t CO2eq)
= should be 100 methane Degradable (Emissions will be
- ) ° Wis - sted ’
Type of site g 2 . " s _ e omer.yue the recovered at organic carbon | estimated automatically
— g ] = 2 o o ® 2 ® @ |compositiondata landfill (DOC) s0 no input is required)
Value 4 - 3 % ° = & 2% E : mustbe adjusted) | i there is no data
(Please enter the amount of waste that is Units - e - o = o 2 o L 'é g leave it blank)
disposed.) 8 N o< z =
20 0 10 6 3 9 0 52 100 CH4
Solid waste disposal - Municipal solid waste
Managed tonnes 0
Managed (semi-aerobic) tonnes 0
Unmanaged (25m) tonnes 0
Unmanaged (<5m) tonnes 0
Uncategorised tonnes 0
Total emissions
y ; . y b ., , 0.00
ILS #02TN/2026 #Pmeth Sh we LS #01/07/20 #LS #01/07/2026 #Pmeth Need to maybe think 1t these categories and how they ralate to what j lecte SAWIC te (t CO2eq)
Solid waste disposal - Industrial waste
Managed tonnes
Managed (semi-aerobic) tonnes
Unmanaged (25m) tonnes
Unmanaged (<5m) tonnes
Uncategorised tonnes
Total emissions 0.00
#01/07/20 #LS #01/07/2026 #Pmeth Need to mavbe think it these categories and how thev ralate to what i lected on SAWIC te (t CO2eq) i

For more information, visit www.ukpact.co.uk


http://www.ukpact.co.uk/

Bottom-up activity data — Homework Exercise

* Go to https://sawic.dffe.gov.za/SAWIC/sawissearchregistrations, search for disposal sites in your municipality

e Contact waste department and see if there are any missing

* Go to https://sawic.dffe.gov.za/SAWIC/sawisstatisticsreport, search for statistics on general and hazardous waste
disposal in your municipality

e Contact all site owners and ask for:
*  Waste disposed in a year in each landfill
* By type of waste if they have it
*  Type of landfill site (as different landfills have different EF) — managed, unmanaged, open dumping

e Cross check totals with SAWIC

* If there is a gap/difference, try and identify which sites don’t collect data - these might be the ones contributing to
the difference:

Communicate with these site managers to collect the data for filling in the SAWIC Excel spreadsheet
* Use the spreadsheet to calculate waste disposed per year per landfill type

e Add up total waste disposed in municipality and per type of of disposal site

* Prepare a few slides for next session to demonstrate your progress

For more information, visit www.ukpact.co.uk


http://www.ukpact.co.uk/
https://sawic.dffe.gov.za/SAWIC/sawissearchregistrations
https://sawic.dffe.gov.za/SAWIC/sawisstatisticsreport

What data do site managers need to calculate total waste disposed?

Name of Landfill: Landfill Nawee

ID: Municipal Vehicles (large trucks)

Date: 29 February 2024

»f
D
.
.

These forms can be

modified to better suite
the operating conditions
at the waste facility

.
o
.
o .
....
.
o
W

x::::: Vehicle Type c\:t:cc; :ful:'ab; Type of waste

inm
V21 Compactor | 19 7 Compacted domestic
V22 Compactor | 19 0,5 Doneestic uncompacted
v105 | Tipper truck] 15 = 2 [ Building rubble
v105 |[Bakkie 1 = Garden waste

For more information, visit www.ukpact.co.uk

Vehicles using landfill site regularly

Type of vehicie. 1 Ton tipper

Type of vehicle: Tioper

=

Waste categorisation Waste type Density kglm’
'Domestic waste Domestic waste compacted in REL 500
Domestic uncompacted 200
Mix domestic/garden (more domestic than garden) 200
Mix domestic/building rubble (more domestic than building) 250
|Commercial/Industrial Commercial/lndustrial - packaging (paper & plastics) 200
Commercial/Industrial - timber/metal 150
Tyres 150
|Inert Waste (Contruction waste) Building rubble/concrete/sand/fiber glass/bricks/ceramics 750
Building rubble/industrial mix (more building than packaging) 350
Building/garden mix (more building than garden) 250
|Garden waste Loose grass/small branches 200
Large logs 400
Garden/building mix (more garden than building) 250

Perishable waste

Food waste/animcal fodder

840



http://www.ukpact.co.uk/

Calculating tonnages of different kinds of waste

Waste categorisation Waste type Density kgim'
Domestic waste |Domestic waste compacted in REL 500
Domestic uncompacted 200
{Mox domest {more domestic than garden) _ 200 |
e ’building rubble (more domestic than buikding) 250
Commercialindustrial Commercialindustrial - packaging (paper & plastics) 200
C - 150
Tyres 150
Inert Waste (Contruction waste) Building rubok sand/fiber glass/brcks) o 750
Buikling rubble/industnal mix (more buiding than packaging) 350
Buikling/garden mix (more bulding than garden) 2%
Garden waste Loose grass branches 200
Large logs 400
mix (more garden than budding) 250
IPemeh waste Food fodder 840
A 8 1 K L M N o) P Q s
Name of Landfill Total firihe:d
otal waste for the da aey* -
ose i o0
Loading *
Dens
::m Vehicle Type meters of Number of Loads full =1 Total (B) Type of waste K m;z M:_s;_lg J:m'
vehicle (A) half=05 g/m™(C)
0 0.0
0 0.0
0 0.0
0 0.0
0 0.0
0 0.0
0 0.0
0 0.0
0 0.0
n an

For more information, visit www.ukpact.co.uk

P -

A B c E
|Landfill namea]iame of Landsill |
3 | [Momn |January 2024 |
| Mass intons disposed for
5 he manth
& 1st 829
7 2ng 568 |
8 ard 376 [
a 4ih 151]
10 Sih 145
1 Bith 59
12 Tih af
13 Eih i
14 aith fa
15 101 /58
16 11 /73
7 121 | 80
18 13th ] 25
18 14th T
20 15th | 188
21 16th [ 57
22 17th / [0
23 18th / a0
24 18th / 11
25 20th i 121
26 211 / 134
27 22nd / 6.8
28 23rd / 45
28 241h / 57
30 28ih / 89
3 26th / 80,5
32 2Tth / 45
33 26th / 87
34 20th 78,5
35 30th 56
36 Aist i?
< [ 27th  28th  29th

30th

31st

January summary

Waste categories


http://www.ukpact.co.uk/

Notes

* The spreadsheet doesn’t distinguish between waste types which you need for calculating emissions so keep these
separate in your calculations, hence the need to obtain from site operator. Otherwise use defaults

* Video: Go to https://sawic.dffe.gov.za/SAWIC/home, choose SAWIS implementation from the side menu, SAWIS
Training and Implementation at the bottom, and SAWIS Tonnage Estimation Training

* Spreadsheet: Go to https://sawic.dffe.gov.za/SAWIC/home, choose SAWIS implementation from the side menu,
Waste Information System Guidelines, Landfill monthly data capture form

For more information, visit www.ukpact.co.uk


http://www.ukpact.co.uk/
https://sawic.dffe.gov.za/SAWIC/home
https://sawic.dffe.gov.za/SAWIC/home

Biological treatment of solid
waste: Composting and
Anaerobic Digestion

Incineration
Open burning




What is biological treatment?

N Composting and anaerobic digestion of organic waste (food, garden and
CQ park, sludge, other organic waste).

o Reduces overall waste volume for final disposal (in landfill or
[III incineration) and reduces the toxicity of the waste.

Report on CH,, N,O and non-biogenic CO,


http://www.ukpact.co.uk/

Data sources

 Composting: As per municipal solid waste

* Anaerobic digestion: Individual sites

For more information, visit www.ukpact.co.uk


http://www.ukpact.co.uk/

Incineration and open burning

Incineration is a controlled, industrial process, often
with energy recovery

Open burning is an uncontrolled, often illicit process
with different emissions

N, Each have different emission factors and are reported
C’ separately (CH4, N20 and non-biogenic CO2)


http://www.ukpact.co.uk/

Data source

* Incineration: Information to be collected from individual sites

 Open burning: difficult to estimate

For more information, visit www.ukpact.co.uk


http://www.ukpact.co.uk/

Data requirements

o

ra
(=)

M ra

ra
w

ra
o Ln -

[ T\JJ ra ra

w0 oo

For more information, visit:

Ready

B C D E F G H
Waste treated or burned
. ) ) Emissions (t CO2eq)
(This is the amount of solid waste that is composted, o . ) ) _ .
) L L w (Emissions will be estimated automatically so no input is
digested, burnt orincinerated within the municipal . Total S
required) otal emissions
boundary) Tonnes of CH4 . .
d Type of incineration per category
Type of site or waste re cm_re re {Please selectfrom the drop-down
Value rffmere.anodar.a listprovided)
leave jtblank)
(Flease enter the amount of waste Units co2 CH4 N20 (t COEBq:I

Biological treatmen
Composting

composted, digested, burned or
incinerated)

t of solid waste
fonnes

Anaerobic digestion at

biogas facility

tonnes

Open burning

Municipal waste tonnes
Industrial waste tonnes
Hazardous waste tonnes
|Clinicalwaste tonnes
Wastewater treatment

sewage sludge tonnes

Incineration
Municipal waste tonnes
Industrial waste tonnes
Hazardous waste tonnes
Clinical waste tonnes
Wastewater treatment

7 |sewage sludge tonnes

£ 3 e

@ 5% Accessibility:

Waste - BTOBI

Wastewater treatment

Investigate

Total emissions (t CO2eq)

Total emissions (t CO2eq)

Total emissions (t CO2eq)

MNA

NA

NA

Background calculations Land - Managed soils Livestock Manure Management

0.00 0.00



http://www.ukpact.co.uk/

Wastewater
treatment




Anaerobic Digestion Produces Methane

in Domestic Wastewater Treatment

a WASTEWATER INLET
Domestic wastewater

from homes enters the .
treatment plant, m

g ANAEROBIC CONDITIONS —

Wastewater is held in an
airtight digester with no
- %

e ANAEROBIC DIGESTION

Microorganisms break
down organic matter
in the absence of

oxygen.

O METHANE PRODUCTION

Biogas is produced,
primarily methane
(CH,) and carbon

dioxide (CO,).

9 BIOGAS COLLECTION

Biogas is collected
in a gas holder and
can be used for
energy.

For more information, visit www.ukpact.co.uk

) t
BIOGAS
(CH, + CO,)

DIGESTED SLUDGE

Stabilized sludge can be
further treated and used
as fertilizer or disposed
of safely.

BIOGAS HOLDER
Methane-rich biogas
is stored and can be
used to generate
electricity, heat,

or fuel,

TREATED EFFLUENT
Treated wastewater
is discharged

safely back to the
environment.


http://www.ukpact.co.uk/

Introduction

 Municipal wastewater can be treated aerobically or anaerobically
* Anaerobic > methane (CH,) produced
* Aerobic — CO, (considered biogenic)

* Both treatments also generate nitrous oxide (N,O) through nitrification and
denitrification of sewage nitrogen


http://www.ukpact.co.uk/

Data for wastewater emissions calculations

ET- &L :

it

* Quantity of wastewater

VEFE

e

e Howitis treated

fh

les
g

* Source, organic and nitrogen content:
* Based on
* Population and composition (domestic)
* Industrial sectors (industrial wastewater)

For more information, visit www.ukpact.co.uk



http://www.ukpact.co.uk/

Domestic wastewater treatment data requirements

EMISSION ESTIMATION

Degree of utilisation

providied in te grey rows if no dats iz svailable. )

{Thiz iz the fraction of treatment/disharge pathway for each category. Defawll vares are

= = - Check Organic Amount of
Type of site P = - g = g— g E gg E a _ ; fmm;”:‘;:" component CH4
L3 % e s ¥ s c|& = e .| & g 53 _ removedas | recoveredin
= 5| 2 8 |EE|EE|S 2|85 E| 2 |g g| otherwisethe | the invent
EG| B | 2 |SE|S=|22|88 2 | 2 |28 |compostonaues| SiEen A
g § E S i s g2|a ¢ % = E E - must be imventory year year
* _ [=] [=]
@ | T |3 s 2 _E; I . % adfusted) (kg BOD) (kg CH4)
- 2 <
Rural
Lirban low income
Lirban high income
Domestic wastewater
Rural 0
Urban low income 0
Urban high income (1]

For more information, visit www.ukpact.co.uk

General input

Jurisdiction

Inventory year
2 select the year from the drop-o

Global warming potential (GWP)

(The default G re il y

Population

(Please enter the population of the jurisdiction,

(Ple

Urban low income percentage

{Ple i n of the

Urban high income percentage
{Ple of il

Bushbuckridge

2025

AR5



http://www.ukpact.co.uk/

Wastewater: Homework

« Homework exercise:
* Speak to wastewater treatment departments
* Find out what percentage of domestic wastewater is treated in different ways
* Present this next session

For more information, visit www.ukpact.co.uk


http://www.ukpact.co.uk/

29

Industrial wastewater treatment data requirements

For more information, visit www.ukpact.co.uk

A B C D E F G H | ] [i8 L M N 0O p Q R
Total industrial product Organic | Amount of Emissions (t CO2eq)
produced in inventory | Wastewater generated | component CH4 (Emissions will be estimated automatically
year removed as | recovered T S S0noinput is required)
TVPE =i industry _SIUdge = . s {Flease selectfrom the drop-down list provided)
inventory | inventory
(thyr) (m3/t product) year year CH4 N20
(kg COD) (kg CH4)
Alcohol Refining NA
3 |Starch Production Sea, river, lake discharge MNA
Beer and Malt Aerobic restment plant (not el managed A
5 |Vegetable Qils Anaerobic reactor NA
Dairy Products Anaerobic shallow lagoon MNA
7 |Fish Processing Anaerobic deep lagoon NA
2 |Vegetables Fruits and Jui NA
Meat and Poultry NA
Organic Chemicals NA
1 Petroleum Refining NA
Plastic and Resins NA
Soap and Detergents NA
Pulp and Paper NA
Sugar NA
Wine and vinegar NA
Total emissions
(t CO2eq) 0.00 NA

Total emissions
(tCO2eq)

0.00

U

Data source reference for
industrial wastewater treatment
data
(Please write down where the industrial
wastewater data was obtained from,
incorportaing as much detail a5 possible
(e.g. report name, links, table or page
numbers})



http://www.ukpact.co.uk/

Further notes on
solid waste reporting




Where do emissions get reported?

e Scope 1: Emissions from A+B

* All emissions generated within the municipality

* Only GHG emissions from waste generated by municipality shall be reported under BASIC/BASIC+ (B+C).

* GHG emissions from imported waste (A) shall be reported as scope 1, but not added to BASIC/BASIC+ totals
e Scope 3: Emissions from C

-> This gives challenges around accounting

city boundary

A
imported
waste

waste generated
and treated within C
the boundary

C
" exported

waste

For more information, visit www.ukpact.co.uk


http://www.ukpact.co.uk/

Where do you report what?

For more information, visit www.ukpact.co.

reported in

stationary energy

~

-
$

reported in
waste sector

reported in

stationary energy

A

@ o@o CO, | CO,b)| CH, N,0 €O, CO,b) CH, N,0

burning as
energy source

burning without direct emissions
utilizing energy to atmosphere

landfill gas J

(methane)

without as energy
energy source
utilization
L direct J
burning

L

.

Waste

]
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Homework




Homework

* Homework is as discussed on the various slides:
* Municipal waste
* Biological treatment
* Incineration
*  Wastewater

* Remember to prepare slides/spreadsheets to present to the group

* You can also think about possible sources of energy and livestock data for next
session

e All slides and presentations will be available on the training platform.

For more information, visit www.ukpact.co.uk
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Next session and
way forward




Next session and way forward

* Next session (session 4) will focus on:
*  Bottom-up data requirements for:
e Agriculture
* Introduction to Land sector
* Aimsto bein the last week of July (27-31)

* Plan going forward:
* Mid-July — session/discussion with provincial champions and inventory compilers
*  Middle of August (17-21) — session 5
* 31 August to 2 September — in-person training on tools and compiling inventories
* Sessions will then continue after in-person training.

For more information, visit www.ukpact.co.uk



http://www.ukpact.co.uk/

Introduction of “Open door” hours

* These are sessions where Luanne will be available online to answer any questions or
gueries regarding anything discussed in these sessions or GHG inventories in

general:
*  Maybe you have collected some data and are not sure what to do with it

* Perhaps you did the homework and were having difficulties or want to check your
answers
*  You may just have a general inventory question

* No formal presentations will be prepared or given during these sessions:

* They are purely for answering your questions, so you only need to join the session if
you have something you want to discuss

* Scheduled on the following days (meeting links to be sent to everyone):
e Thurs 16™ July (2pm-3pm)
*  Wed 22" July (10am — 11am)

For more information, visit www.ukpact.co.uk
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UIEPACT

T HA N K Stay in touch:

@ www.ukpact.co.uk

YO U @ brett@thinka.co.za (Brett Cohen)

luanne@jacali.net (Luanne Stevens)



http://www.ukpact.co.uk/
mailto:brett@thinka.co.za
mailto:luanne@jacali.net
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