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1. Summary
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Summary of the results and reporting for the EIA

Conclusions

For this case example in Riga, Latvia, incinerating waste
instead of the business-as-usual option of landfilling could
avoid about 83 100 t of CO,e per year, considering a
reference flow of 200 000 tons of waste that can be
annually treated at the waste incineration plant.

Waste incineration shows a significant emission reduction
potential compared to landfilling.

Most of the emissions of both landfilling and waste
incineration are direct emissions.

Sensitivity analyses showed that infrastructure is only a
small contributor to lifetime emissions and that variance in
the amount of natural gas usage does not significantly
impact the magnitude of the avoided emissions.

Summary of the methodology for EIA reporting

An LCA-approach was employed to for calculating avoided emissions. The results should
not be considered as a comprehensive full LCA, they solely address the greenhouse gas
(GHG) emissions varying between the compared scenarios and are intended exclusively for
the comparison of these two systems. Because the waste incineration facility is notin
operation yet and secondary data was used for the landfill comparison scenario, the results
contain uncertainties and should be considered an approximation of avoided emissions.
Avoided emissions are always theoretical and actual avoided emissions depend on the
specific scenarios being compared.

A consequential LCA approach was adopted, assuming the pre-existence of a landfill. The
studied scenario included the construction of a waste incineration plant, incineration of
the waste, and production of energy. In the baseline scenario, waste is landfilled, a portion
of energy is derived from landfill gases, and additional energy must be generated through
system expansion to match the output of the waste incineration scenario.

The functional unit selected was 480 GWh of heat and 160 GWh of electricity, with the
corresponding reference flow being 200 000 tons of waste — this represents the waste
quantity intended for treatment in the waste incineration plant.

The analysis exclusively considered fossil and non-C0, biogenic emissions. The biogenic
fraction of the incinerated waste was presumed to be net-neutral in terms of climate
change impact, leading to a focus solely on emissions from the fossil fraction of the waste.
Laboratory testing was employed to determine the proportions of fossil and biogenic
fractions within the waste.

The main data sources used were Ecoinvent, GLEC, and the UK Government.
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2. Introduction of the task
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Background and objectives for the avoided GHG emissions

Background Objectives

Conduct GHG emission calculation for two alternatives: the
planned waste incineration activities, and a reference
activities for waste treatment and energy production that are
being replaced by the planned activities.

Gren was looking for expertise in calculating avoided GHG
emissions to its planned waste incineration plant in Latvia, as
part of their EIA work.

The calculation needed to be robust in selected framework
and methodology, justified in scope and boundary, and
repeatable for the potential future needs for avoided

. . Compare the two alternatives’ GHG emissions for the avoided
emissions calculations for Gren.

emissions statement and report the results.

Gren had ambitious schedule for the project due to the EIA
work.
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The selected working model: Sweco conducted the calculation

~
1. Scoping of the work 2. Calculation
1. Agreeing the project scope 4. Sweco desktop work: Avoided emissions calculation
2. Sweco desktop work: study of the options for the * Formulation of the calculation setup based on
methodology, based on information from Gren. agreed methodology and scope
2 Proiect call for di : the task : « Calculation template design
- FrOject calltor discussion on the task, agreeing -~ _ * Calculation of GHG emissions for two alternatives
practicalities and agreement on Sweco recommendations: : T .
« Comparison of the emissions and reporting of the
» Methodology results
: gi:ﬁufzgnebgﬁgdgfse sslection 5. Project call: Validation of the preliminary results and
parativ rhativ ] methodology implementation. Feedback.
I 6. Final meeting: Reporting the final results. Introduction to !
:_use of the calculation template. Closing the project. :
RESULTS
Statement on the avoided emissions
METHODS: Methodology research and calculation Methodology report, GHG calculation sheet
o Study for the recommendations —@ Avoided emissions calculation @ Reporting —@®
Project call (1 h) Validation call (1 h) Final meeting(1,5 h)
J
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Sweco’s approach combined IS0 standards for LCA
and guidelines for accounting avoided emissions

Focus

Methodology

Scope

References

GHG
protocol

avoided
emissions

Product or service
Working paper

Describes a method that can be used to calculate
the potential of avoided emissions of a product or
service. Recommendation on the selected LCA

approach (attributional or consequential approach).

WRI & GHG Protocol Working paper 2019: Estimating
and reporting the comparative emissions impacts of

LCA/ Product
carbon

footprint
(PCF)

Product or service

[1ISO 14067 following the principles of
ISO 14040/44 LCA standards.

Specific LCA approach, focuses climate impact
and GHG emissions only.

The International Organization for Standardization

Carbon
handprint
guideline

Product or service
Guideline for calculating and communicating
Carbon handprint based on ISO LCA standards.

A handprint is the reduction in impact
between between two simultaneously
relevant scenarios.

Handprint Guide

products

o
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https://ghgprotocol.org/estimating-and-reporting-avoided-emissions
https://ghgprotocol.org/estimating-and-reporting-avoided-emissions
https://ghgprotocol.org/estimating-and-reporting-avoided-emissions
https://www.iso.org/home.html
https://lutpub.lut.fi/bitstream/handle/10024/162537/Carbon%20handprint%20guide_2021_Verkkoon_ei%20blankoja_B.pdf?sequence=1&isAllowed=y

Consequential approach 1s selected to calculate

comparative GHG-emissions

The picture describes the main differences of the two approaches
in summary:

» Attributional Approach compares the total life-cycle GHG
emissions of a product with an alternative product providing
the same function.

« Consequential Approach measures the total, system-wide
change in emissions due to the product's introduction or
production.

» Consequential LCA estimates the total, system-wide
change in emissions and removals that occurs as the result
of a change in output of the functional unit, in response to,
for example, changes in production technology, public
policy, or consumer behavior. In this approach, processes
are included in the life-cycle boundary to the extent that
they are expected to change because of a change in
output.
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Attributional vs Consequential LCA

ATTRIBUTIONAL LCA

CONSEQUENTIAL LCA

Question:
"What ARE the impacts?”

Question:
"What CHANGES if we do this?"

Purpose:
Describe environmental burdens
of existing product/service

Purpose:
Assess consequences of
decisions/changes in demand

Data Type:
AVERAGE data

(average market mix)

Data Type:
MARGINAL data

(what actually changes)

System Boundary:
Physicalleconomic flows

directly related to product
(no market effects)

System Boundary:
All affected processes
including market responses

(indirect effects, substitution)

Multi-functionality:
ALLOCATION

{divide burdens proportionally)

Multi-functionality:
SYSTEM EXPANSION

(substitution/displacement)

Perspective:

Static snapshot
(descriptive)

Perspective:

Dynamic, forward-looking
(cause-effact)

Best for:
+ Environmental reporting
* Product labeling
+ Compliance/benchmarking

Best for:
+ Policy decisions
+ Strategic planning
- Comparing alternatives

Picture: Sweco
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The best practices for an avoided emissions calculation

PRINCIPLES FOR FORMULATING THE OPTIONS FOR THE COMPARED OPTIONS

» The reference case is selected to best represent the conditions most likely
to occur in the absence of an offered solution.

» The reference case must be a product, a service or a product chain which
« delivers the same function(s) to the user as the offered solution and
 is used for the same purpose(s) by the users(s)
* |s used within the same time period and
* |s used within the same region.
» The offered solution is compared to the baseline

» The performed calculation is a screening level LCA and does not fully
comply with all the requirements of ISO 14040/44 but follows the
requirements where applicable.

SWECO %
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Comparative GHG impact is calculated by comparing
assessed scenario to the reference scenario

Goal:
« Compare GHG impacts of planned waste incineration plant to the prevailing practice of treating municipal solid waste in Latvia.

Reference flow:
« 200 000 t of municipal solid waste treated. The reference flow represent the yearly waste management capacity of the planned
incineration plant.

Functional units:

« System expansion is utilized the ensure comparability of the analysed scenarios. Same functions is required to be fulfilled in both
scenarios which are in this case the amount of net heat and electricity. More producing scenario determines the value of functional
units.

* Required net heat production 2400 kWh/t of waste

» Required net electricity production 800 kWh/t of waste

Impact categories for Ecoinvent processes:
» Climate change — fossil
« Climate change — biogenic (only methane)*

For non-Ecoinvent emission factors, only fossil emissions were considered. Land use emissions were excluded due to lack of data.

* Biogenic C0O, emissions are excluded from the study. This is based on the assumption that the same amount of biogenic CO, released from burning is reabsorbed by plants. ﬁ
SWECO
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System boundary for prevailing practice (Scenario 1)

End-of-life for municipal solid waste System boundary
I —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— I
| : |
Landfill plant
200 ktof | construction I
waste I f ) I
8 718 MWh . .

- EEE | Included in sensitivity analysis Electricity I

Waste ro” : 1 oo . )
: Sorting j Landfill I

collection J g \
! Heat |
| 4371 MWh ) |
| |
| |

. Equal to both scenarios and thus can be left outside of the calculation

. Prevailing scenario (scenario 1)

Waste to energy scenario (scenario 2)

System expansion

r—_—_—_

[———=—=—=— ===

151 282 MWh

I

\

~\

Grid electricity

J

I

\

Conventional
heat

\

J

475629 MWh

hence Landfill construction is excluded from the calculation

Landfill considered as the existing disposal methodology for waste and
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System boundary for waste incineration facility
(Scenario 2)

End-of-life for municipal solid waste System boundary

|
160 000 MWh [ N
200ktof 1 WiE plant Electricity
|
|

waste construction
4 \
{ Incineration ] Heat
480 000 MWh J

Waste '=F°\ i ] =%
_ Sorting
collection J
52880t [Treatment ofJ

hazardous ash

Vs

5160t Landfilling of non-
hazardous ash

. Equal to both scenarios and thus can be left outside of the calculation

. Prevailing scenario (scenario 1)

Waste to energy scenario (scenario 2)
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Assumptions and limitations®

Landfilling

Landfilling was modelled using average sanitary landfill process in Latvia.

Average energy
production

There was a lack of data regarding other GHG emissions than CO, from thermal energy production in
Latvia. It was assumed that only marginal share of total direct emissions from thermal energy
production consist of gases other than CO,, therefore, only CO, emissions are included. Regarding
upstream emissions, a world average was applied.

For both heat and electricity production a five-year average emission factor from 2020 to 2024 was
applied.

Waste-to-Energy plant

The assessed WtE plant’s operational parameters and direct emissions were estimated based on data
from a comparable W1E plant in Klaipéda. The results may change if calculations are performed using
actual data from the planned facility in Latvia, Riga.

A weighted average transportation distance, based on transported kilometers and cargo weight, was
applied for waste delivery to the incineration plant. A diesel-driven truck (20—26 t gross vehicle
weight) was assumed as the transportation mode, which also applies to other land transport activities.

It was assumed that no emission are associated with the landfilling of non-hazardous ash.

UJ
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Results indicate that replacement of landfilling by
incineration could avoid 83,1 kt C0,, of emissions annually

t CO,e/reference flow

In this case analysis the results indicate that by replacing

treatment of municipal solid waste in landfill by 200914
incineration could avoid 83 100 t CO,e/reference flow.

» Toensure comparability of the scenario same amount of
net heat and electricity needs to be produced. The
amount of substitute heat required in Scenario 11s 2378 127 345
kWh/1 of waste and for electricity 756 kWh/t of waste.

» Majority of the emissions in Scenario 1 arise from
landfilling followed by substitute heat production.

v

137719

B andfill

Substitute heat production

Substitute electricity production
B WHE plant

Transportation of waste and ash
I Treatment of hazardous ash
B Construction of WE plant

 Majority of the emissions in scenario 2 arise from waste 52 360 135154
incineration with only small fractions arising from ash
transportation and construction of the incineration plant.

637
860

41209

Landfilling Incineration

SWECO %
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Sensitivity analysis using attributional approach shows that
infrastructure has only minor affect on the total emissions in

both scenarios

* In attributional approach the construction of both
facilities is included.

* Asaresult, attributional approach shows that
replacement of landfill by incineration could avoid
around 83 500 t CO,e.

* Thedifference in avoided emissions is around 370 t
CO,e in favour for attributional approach as the impact
of infrastructure is minor.

19

t CO,e/reference flow

221282

127 345

52 360

41209

v

137719

135 154

637
860

369
Landfilling

Incineration

B Landrill

Substitute heat production
Substitute electricity production
Bl Construction of landfill
B WHE plant
Transportation of waste and ash
B Treatment of hazardous ash
Construction of WtE plant
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Sensitivity analysis excluding infrastructure shows only
minor increase in avoided emissions compared to previous

approaches

results, the avoided emissions are very similar 220 914
compared to previous approaches.

» The amount of avoided emissions in this approach is
84000t CO.e. 197 345

52 360

41209

t CO,e/reference flow

/—.—-38,0%
» Asinfrastructure has only minor effect on the total -

v

136 859

637

1068

Landfilling

20

Incineration

B L ondfill

Substitute heat production

Substitute electricity production
B WHE plant

Treatment of hazardous ash

Transportation of waste and ash
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Sensitivity analysis with maximum natural gas use at WtE
plant shows natural gas use has minimal impact on result

21

Natural gas use at the WtE plant will vary based on the composition
of the fuel and environmental conditions. Therefore, an average
value for natural gas use based on the Klaipeda WtE plant was
used.

In a sensitivity analysis, the effect of variance in natural gas use
was tested by using the maximum allowed natural gas amount
according to the EIA. In this case, total emissions of the
incineration scenario increased by about 400 t CO,e/reference flow
and the avoided emissions decreased respectively.

Direct emissions from waste incineration contribute the majority of
the emissions of the waste incineration scenario and variance in
the natural gas amount does not have a significant impact on the
avoided emissions.

t CO,e/reference flow

220 914

127 345

v .
137270 ] Landfill |
L] e Substitute heat production

Substitute electricity production
77 \WLE plant max natural gas
WHE plant average

52 360 199 195 Treatment of hazardous ash
[ ] Transportation of waste and ash
41209
1 068—@
Landfilling Incineration
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The analysis data were complemented by information
otained from multiple sources to estimate the GHG-
emissions

@)

+ Landfill is modeled using Ecoinvent database* v3.11 process “Municipal solid waste {LV}| treatment of municipal solid waste, sanitary
landfill | Cut-off, Unit” which determines also the amount of net heat and electricity produced from landfill gas.

« The construction of the WtE plant was modelled using Ecoinvent database* v3.11 process “Municipal waste incineration facility {GLO}|
market for municipal waste incineration facility | Cut-off, Unit”

« Emissions from transportation modes is based on GLEC Framework’s emission factors that are in line with IS0 140831

« Direct CO,-emissions of Latvia’s average heat production was received from Latvia’s climate and energy ministry's website?

« Upstream CO,e-emissions of general heat production and direct emissions from fuel combustion were obtained from UK Government?
 Direct and upstream CO,e-emissions from electricity production was received from Carbon Data Intelligence (CaDlI)*

1 https://smart-freight-centre-media.s3.amazonaws.com/documents/GLEC_FRAMEWORK_v3.2_21_10_25_1.pdf

2 https://www.kem.gov.lv/lv/siltumnicefekta-gazu-emisiju-aprekina-metodika

3 https://www.gov.uk/government/publications/greenhouse-gas-reporting-conversion-factors-2024
4 https://www.carbondi.com/#electricity-factors/view-country-details/653fb8877422340e1f6b8908/

* Due to ecoinvent’s licensing agreement, only 10 people from the client’s side are allowed to use the Excel with the ecoinvent emission factars. Furthermore, the client is not allowed to share the ecoinvent emission factors or use them for,

other purposes. SWECO
22



6. Interpretation and
communication of the results

SSSSS

Sweco Presentation Title



Interpretation and limitations of the results

Interpretation

Limitations

In this case study, incineration of municipal solid waste
shows better results in terms of global warming potential
and avoids GHG-emissions when compared to landfill.

In both scenarios, majority of the emission arise from the
treatment of waste.

Selected sensitivity analyses were noted to have only minor
affect on the potential avoided emissions.

Sweco suggest updating the calculations using actual data
from analysed incineration plant when available.

Due to the consequential approach where only the
differences in the GHG emissions of the compared options
are being evaluated, the avoided emissions calculation or
the parts of the calculation for the W1E facility cannot be
considered as a carbon footprint of the facility.

The presented results cover only the GHG-emissions that
vary between the analysed scenarios and are intended
exclusively for the comparison of these two systems.

The results are preliminary and only implies the magnitude
of GHG impact as only limited amount of actual process
data was available.

In any application of the method to other cases, the update
of source data, such as emission factors is needed.

24
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Recommendations and limitations for communicating the results

Recommendation

Limitations

The statement used in e.g. annual reporting is
recommended to be:

The planned Waste to Energy facility (WtE) has
capacity to treat 200 kt of municipal solid waste per
year, and produce 480 GWh heat and 160 GWh
electricity per year. There is potential to avoid
approximately 83,1 kt of CO,e annually, when
comparing the GHG emissions of the planned facility
to the currently existing options to treat the equal
amount of waste and produce the equal amount of
energy.

The results present potential avoided emissions between two compared
alternatives, when considering treatment of 200 kt municipal solid waste in a
Waste to Energy facility. The communication should only be based on the
differences of two compared options.

The results cannot be used to communicate any footprints. The calculation does
not cover full emissions for either of the compared options, but only the difference
in GHG emissions.

The results cannot be used to communicate any emission reduction. The avoided
emissions are only hypothetical and are not based on any actual emissions
occurred, and the compared option is not under the organization’s control and
used as a reference option only.

The results should always refer specifically to GHG emissions only, as any other
emissions were not included in the scope of the study.

The results cannot be generalized to any other equal case in other regions or
countries, as the local data was used in the calculation.

As the avoided emissions are only an estimate, the magnitude of avoided
emissions is recommended to be communicated to two significant figures only.

25
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1. Kopsavilkums
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Rezultatu kopsavilkums un [VN zinojums

Secinajumi IVN zinojuma metodikas kopsavilkums
. Apskatémajé gadijumé ar atkritumu sadedzinasanu Novérsto emisiju aprékinasana irizmantota aprites cikla novértéjuma (ACN) pieeja. Rezultati
. . . T ) ] - nav uzskatami par vispusigu un pilnu ACN, bet aptver tikai siltumnicefekta gazes (SEG) emisiju
aizstajot to ierasto apglabasanu atkritumu poligona Riga, at3kiribas salidzintajos scenarijos un ir paredzéti tikai divu attiecigo sistému salidzinasanai.

: - : = - = Ta ka atkritumu incineracijas iekarta vel nav nodota ekspluatacija un salidzinajumam ar
var ietaupit aptuveni 83 100 t CO.e gada, nemot vera atkritumu poligona scenariju tika izmantoti sekundari dati, rezultati satur nenoteiktibu un ir

atsauces plL'Jsmu 200 000 tonnu atkritumu apméré, ko jauztver ka aptuvenas noverstas emisijas. Noverstas emisijas vienmerir teorétisks raditajs, un

= = 1= : s = s . = faktiska ersta isijas ir atkari ifiskaji lidzinamaji arijiem.
gada laika var apstradat atkritumu incineracijas stam]a. aktiskas noverstas emisijas ir atkarigas no specifiskajiem salidzinamajiem scenarijiem
Tika izmantota ACN analizes seku aspekta pieeja, pienemot eso$a atkritumu poligona

» Atkritumu sadedzinasana uzrada nozimigu emisiju pastavésanu. Apskatitais scenarijs ieklauj atkritumu incineracijas stacijas bivniecibu,

.-y ‘.- -y = - atkritumu sadedzinasanu un energijas razoSanu. Bazes scenarija atkritumi tiek apglabati
Samazinasanas potenmalu salldzma]uma arto atkritumu poligon3, dala no energijas tiek iegta no atkritumu poligona gazém, bet papildu

apg labasanu atkritumu poligona. energija irjageneré caur sistémas paplaginajumu, lai energija batu lidzvértiga atkritumu
o o R ) _ _ incineracijas scenarijaiegutajai.

« Lielaka dala emisiju gan apglabasana atkritumu poligona, lzvél&ta funkcionala iekarta nod roginaja 480 GWh siltuma un 160 GWh elektribas attiecTgi

gan atkritumu incineracija ir tiesas emisijas. 200000 tonnu atkritumu atsauces plismu, atspogulojot apstradei atkritumu incineracijas
) _ ) ) stacija paredzéto atkritumu daudzumu.

* JUt]guma analizes Uzrada’ kainfrastruktura ir tikai maza Analize ir1pa$i apskatitas fosilas, bet ne CO, biogénas emisijas. Sadedzinato atkritumu biogéna
dala no atkritumu dzives cikla emisijém un dabasgézes dala tiek pienemta ka neitrala klimatisko parmainu ietekmes zin4, laujot koncentréties uz
.. vy . = - - . . - - ... atkritumu fosilas dalas emisijam. Nosakot fosilas un biogenas dalas attiecibu atkritumos, tika
lietojuma atskinbas nozimigi neietekme noversto emisiju izmantoti laboratorijas testi.
daudzumu. Galvenie izmantotie datu avoti ir Ecoinvent, GLEC un Apvienotas Karalistes valdiba.

SWECO ﬁ



2. lepazisanas ar uzdevumu
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Vispariga informacija un merki SEG emisiju samazinasana

Vispariga informacija Merki

Aprekinat SEG emisijas divam alternativam: planotajam
atkritumu sadedzinasanas darbibam un atsauces darbibam
atkritumu apstradei un energijas razosana, tas aizstajot ar
planotajam aktivitatem.

SavalVN darba ietvaros Gren centas iegut kompetentu
sledzienu, ka aprekinat noveérstas SEG emisijas sava planotaja
atkritumu incineracijas stacija Latvija.

Aprekiniem bija jabut noturigiem, izmantojot noteikto satvaru
un metodiku, ar pamatotu tverumu un apjomu, ka ari
atkartojamiem, lai ar1 turpmak péc nepiecieSamibas varétu
aprekinat Gren noverstas emisijas.

Salidzinat So divu alternativu SEG emisijas, izveidojot
parskatu par noverstajam emisijam un zinojot par
rezultatiem.

IVN darbu dél Gren grafiks Sim projektam bija ambiciozs.

SWECO ﬁ



lzveletais darba modelis: aprekinus veica Sweco

1. Darbu tverums

1. Projekta tveruma saskanosana

2. Sweco majasdarbs: metodikas iespéju petijums,
balstoties uz Gren sniegto informaciju.

3. Projekta videozvans, lai parrunatu uzdevumu, saskanotu
praktiskos jautajumus un vienotos par Sweco ieteikumiem:
* Metodika
* Aprékinu robezas
» Salidzinajumam izmantotas alternativas izvéle

METODES: metodikas pétijumi un aprékini

2. Aprekins

4. Sweco majasdarbs: noversto emisiju aprékinasana

* Aprékinu pamata formuléSana, ievérojot saskanoto
metodiku un tverumu

* Apréekinu veidnes izstrade

» SEG emisiju aprekinasana abam alternativam

* Emisiju salidzinajums un rezultatu zinoSana

9. Projekta videozvans: sakotnejo rezultatu un metodikas
izmantoSanas apstiprinasana. Atsauksmes.

|6 Gala sapulce: zinoSana par beigu rezultatiem. |
I lepazisanas ar aprékinu veidnes izmantosanu. Projekta |
I slegSana. I
REZULTATI
Pazinojums par noverstajam emisijam
Metodikas zinojums, SEG aprekinasanas lapa

leteikumu pétijums

® —@

Noveérsto emisiju aprékinasana

ZinoSana

Projekta videozvans (1 stunda)

Apstiprinasanas zvans (1 stunda)

Gala sapulce (1,5 stundas)

J
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3. Metodika
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Sweco pieeja apvienoja uz ACN attiecinamos IS0 standartos
un noversto emisiju uzskaitisanas vadlinijas

Oglekla

a oglekla pozitivas

noverstas 2 . sadas
... péda (PCF) da

S vadlinijas

proigﬁola ACN/produkt

Fokuss Produkts vai pakalpojums Produkts vai pakalpojums Produkts vai pakalpojums
Metodika Darba dokuments IS0 14067, 1eve_r0_]ot ISO‘ 1494[]/44 ACN V.adllvm]as' ggl(?klg pédas aprekinasanai un
standartos noraditos principus. zinoSanai, ievérojot ISO ACN standartus.

raksta metodi, ko varizmantot produkta vai s . - _.
Aprakst todi, k tot produkt
. _ - - Specifiska ACN pieeja, kuras uzmanibas centra ir e = -
- pakalpojumu noveérsto emisiju potenciala o : . Pozitiva péda ir ietekmes samazinajums starp
Tvérums RS ) . P o tikai ietekme uz klimatu un SEG emisijas. . ) o .
aprekinasanai. leteikumi parizveleto ACN pieeju diviem vienlaicigi batiskiem scenarijiem.

(attiecinasanas vai seku aspekta pieeja).

WRI'un GHG protokola darba dokuments (2019):

Atsauces Salidzino$o produktu emisiju ietekmes apléses un Starptautiska Standartizacijas organizacija Pozitivas pédas vadlinijas
zinosSana
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https://ghgprotocol.org/estimating-and-reporting-avoided-emissions
https://ghgprotocol.org/estimating-and-reporting-avoided-emissions
https://www.iso.org/home.html
https://lutpub.lut.fi/bitstream/handle/10024/162537/Carbon%20handprint%20guide_2021_Verkkoon_ei%20blankoja_B.pdf?sequence=1&isAllowed=y

Salidzinamo SEG emisiju aprekinasanaiir izveléeta

analizes seku aspekta pieeja

Attéla ir paradits kopsavilkums par abu pieeju atskirtbam:

« Attiecinasanas pieeja salidzina produkta SEG emisijas visa ta
dzives cikla garuma ar alternativu produktu, kas nodrosina
tadu pasu funkciju.

* Analizes seku aspekta pieeja nosaka emisiju kopejas
izmainas sistémas robezas, ko izraisa produkta ievieSana vai
razosana.

* Analizes seku aspekta pieeja ACN aplés kopéjas emisiju
izmainas sistema un to samazinajumu, kas rastos, mainot
funkcionalas vienibas izvadi, pieméram, reagéjot uz
razoSanas tehnologijas, sabiedribas politikas vai
pateretaju uzvedibas izmainam. lzmantojot So pieeju,
procesi tiek ieklauti aprites cikla robezas, ciktalir pamats
uzskatit, ka tie mainisies izvades izmainu del.

10

ACN attiecinasanas un seku aspekts

ACN ATTIECINASANA

Jautdjums:
.Kada IR ietekme?*

ACN SEKAS

Jautdjums:
,Kadas ir IZMAINAS, ja més to daram?“

Mérkis:
Apraksta eso$a produkta/pakalpojuma
ietekmi uz vidi

Mérkis:
|lzvérté prasito IEmumu/izmainu sekas

Datu tips:
VIDEJIE dati
(vid&jie tirgus dati)

Datu tips:
MARGINALIE dati
(faktisk&s izmainas)

Sistémas robeza:
Fiziskas/ekonomiskas plismas,
kas ir tieSi saistitas ar produktu
(bez tirgus ietekmes)

Sistémas robeza:
Visi ietekmétie procesi,
tostarp tirgus reakcijas

(netie$as ietekme aizstasana)

Daudzfunkcionalitate:
PIESKIRSANA
(ietekmes proporcionéla sadali$ana)

Daudzfunkcionalitate:
SISTEMAS PAPLASINASANA
(aizstasana/parvietosana)

Perspektiva:
Statisks bridis laika
(aprakstoss)

Perspektiva:
Dinamiska, ar skatu nakotné
(célonis—sekas)

Piemérotaka:
« Zinojumiem par vides jautdjumiem
» Produktu markésanai
» Saderibai/efektivitates noteikSanai

Picture: Sweco

Piemérotaka:
« Politiskiem IEmumiem
« Stratégiskai planosanai
+ Alternativu salidzinasanai

SWECO ﬁ




Labaka prakse noversto emisiju aprekinasana

PRINCIPI VARIANTU FORMULESANAI TO SALIDZINASANAS NOLUKOS

» Atsauces situacija tiek atlasita, lai vislabak atspogulotu apstaklus, kas
visdnzak izveidotos, neizmantojot piedavato risinajumu.

» Atsauces situacijaijabut produktam, pakalpojumam vai produktu kedei:
« kas lietotajam nodroSina to pasu funkciju (-as), ko ietver
piedavatais risinajums, un
« ko lietotajs (-i) izmanto tadam(-iem) pasam(-iem) nolukam(-iem),
un
» ko izmanto taja pasa laika nogriezni, un
« ko izmanto taja pasa regiona.

» Piedavatais risinajums tiek salidzinats ar pamatscenariju

» Veiktie aprekiniir skrininga limena ACN un neatbilst pilnigi visam
IS0 14040/44 prasibam, tomer tas ievero, kur piemerojams.

SWECO ﬁ
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4. Sistemas robezas
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Salidzinosa SEG 1etekme tiek aprekinata, salidzinot
1Zvertejuma scenariju ar atsauces scenariju

Merkis:
« Salidzinot planotas atkritumu incineracijas stacijas SEG ietekmi ar biezako cieto sadzives atkritumu apstrades veidu Latvija.

Atsauces plusma:

» Apstradatas 200 000 tonnas cieto sadzives atkritumu. Atsauces plusma parada atkritumu apsaimniekoSanas gada kapacitat;

planotaja incineracijas stacija.
Funkcionalas vienibas:

» Lainodrosinatu atbilstibu analizétajiem scenarijiem, tiek izmantota sistémas paplasinasana. Abos scenarijos ir jaizpilda tas pasas
funkcijas, kas $aja gadijuma ir neto siltums un elektroenergija. Lielaks saraZotais daudzums scenarija nosaka funkcionalas vienibas
vertibu.

* NepiecieSama neto siltuma razosana ir 2400 kWh/t atkritumu

« NepiecieSama neto elektroenergijas razosana ir 800 kWh/t atkritumu

letekmes kategorijas Ecoinvent procesiem:
« Klimata parmainas — fosilais kurinamais
« Klimata parmainas — biogéenais kurinamais (tikai metans)*

Ne Ecoinvent emisiju koeficientiem ir apskatitas tikai fosila kurinama emisijas. Zemes lietoSanas emisijas nav ieklautas datu trakuma del.
* Biogénas C0O, emisijas pétijuma nav ieklautas. Ta pamata ir pienémums, ka augi absorbé tadu pasu biogéna C0, daudzumu, kads tiek atbrivots dedzinasanas procesa.

SWECO ﬁ
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Sistemas robeza biezakajai praksei (1. scenarijs)

Cieto sadzives atkritumu aprites Sistémas robeza
cikla beigas

200000t

I [ Atkritumu poligona ]

Elektrotikla
energija

buavdarbi
atkritumul 8718 MU e
=P~ =% | leklauts jutiguma analize
Atk_ritlemu 0 Skirosana 1 . Atkr.itumu \
savak$ana J poligons p
4 371 MWh

. Vienads abiem scenarijiem, tapec aprekinos var neieklaut
. Biezakas lietoSanas scenarijs (1. scenarijs)

Atkritumu regeneracijas scenarijs (2. scenarijs)

~\

Siltumenergija

Sistemas paplasinajums

151 282 MWh

Elektrotikla
energija

r

\

J

Tradicionala
apkure

~\

475 629 MWh

Apskatitais atkritumu poligons ir pastavosa atkritumu apsaimniekoSanas
metode, tapec atkritumu poligona izbuve aprékinos nav ieklauta
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Sistemas robezas atkritumu sadedzinasanas stacijai

(2. scenarijs)

Cieto sadzives atkritumu aprites Sistemas robeza

cikla beigas —

|
200000t |
|
|

Energijas
regeneracijas
iekartas buvnieciba

160 000 MWh [

atkritumu
- -
Atkritumu rom=r Skirodana 1 rom=r
savaksana ' J

p
>[ Incinerécija] Siltumenergija
480 000 MWh

52880t [Bistamo pelnu}

s

J

apstrade

Nebistamu pelnu apglabasana

atkritumu poligona

. Vienads abiem scenarijiem, tapéc aprékinos var neieklaut
. Biezakas lietoSanas scenarijs (1. scenarijs)

Atkritumu regeneracijas scenarijs (2. scenarijs)
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Pienemumi un ierobezojumi*

16

Apglabasana atkritumu
poligona

Apglabasana atkritumu poligona ir modeleta, izmantojot sanitaro atkritumu apglabasanas poligona caurmera
procesu Latvija.

Vidéji sarazota energija

Truka datu par citam siltumenergijas razoSanas procesa Latvija raditajam SEG emisijam, kas nav CO,. Tika
pienemts, ka no siltumenergijas razoSanas kopgjam tieSajam emisijam tikai neliela dala ir gazes, kas nav CO»,
tapéc ir ieklautas tikai CO, emisijas. AugSposma emisijam tika izmantoti globalie vidéjie raditaji.

Attieciba uz siltuma un energijas razoSanu tika izmantots piecu gadu vidéjais emisiju koeficients no 2020. lidz
2024. gadam.

Energijas regeneracijas
1iekarta

lzvértétas energijas regeneracijas iekartas darbibas parametri un tieas emisijas tika noteiktas, balstoties uz
datiem no lidzigas energijas regeneracijas iekartas Klaipéda. Rezultati var mainities, ja aprékini tiek veikti,
izmantojot faktiskus datus no planotas iekartas Latvija, Riga.

Atkritumu piegadei lidz incineracijas stacijai tika izmantots svértais vidéjais transportéSanas attalums,

balstoties uz parvadasanas attalumu kilometros un kravas svaru. Ka parvadasanas veids tika pienemts
dizeldzingéja kravas automobilis (20—26 t kopeéja masa), kas ir izmantots ari citiem sauszemes parvadajumiem.

Tika pienemts, ka emisijas nav saistamas ar nebistamu pelnu apglabasanu atkritumu poligona.

SWECO ﬁ
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5. Rezultati
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Rezultati norada, ka, aizstajot atkritumu poligonu ar

dedzinasanu var noverst 83 100 t C0,, emisiju gada

18

Apskatamaja gadijuma pétijuma rezultati norada, ka,
aizvietojot cieto sadzives atkritumu apsaimniekosanu
poligona ar incineraciju, var noverst 83 100 t
C0,e/atsauces plusmas emisiju.

Lai nodrosinatu scenariju saderibu, jasarazo tads pats
neto siltumenergijas un elektroenergijas daudzums.

1. scenarijam nepiecieSamais aizvietotas siltumenergijas
daudzums ir 2378 kWh/t atkritumu, bet

elektroenergijai — 756 kWh/t atkritumu.

Lielaka dala emisiju 1. scenarija rodas no izvietoSanas
atkritumu poligona, tai seko aizvietota siltuma razosana.

Lielaka dala emisiju 2. scenarija izriet no atkritumu
incineracijas, bet tikai maza dala no pelnu
transportéSanas un incineracijas stacijas izbuves.

t CO,e/atsauces plusma

220 914

127,345

52,360

41,209

v

137 719

135,154

637
860

Atkritumu poligons

Incineracija

B Atkritumu poligons
Aizstajosa siltuma razoSana
Aizstajosa elektroenergijas razoSana

B Energijas regeneracijas iekarta

Atkritumu un pelnu transportésana

- Bistamo pelnu apstrade
I Energijas regeneracijas iekartas blvnieciba
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Jutiguma analize, izmantojot attiecinasanas pieeju, uzrada,
ka abos scenarijos infrastrukturai ir loti neliela ietekme uz

kopejam emisijam

« Attiecinasanas pieeja ir ieklauta abu iekartu
buvnieciba.
* Rezultata attiecinasanas pieeja parada, ka atkritumu

poligona aizstasana ar incineraciju lautu noverst
aptuveni 83 500 t CO.e.

» Noveérsto emisiju atSkiriba ir apméram 370 t CO,e par
labu attiecinasanas pieejai, jo infrastrukturas ietekme ir
neliela.

19

t CO,e/atsauces plusma

221 282

127,345

52,360

41,209

v

137 719

135,154

637
860

369
Atkritumu poligons

Incineracija

- Atkritumu poligons
Aizstajosa siltuma razoSana
Aizstajosa elektroenergijas razo$ana
- Atkritumu poligona buvnieciba

B Energijas regeneracijas iekarta
Atkritumu un pelnu transportésana

- Bistamo pelnu apstrade
Energijas regeneracijas iekartas bdvnieciba
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Jutiguma analize, nenemot vera infrastrukturu, uzrada tikan
nelielu noversto emisiju pieaugumu salidzinajuma ar citam

p ] t CO,e/atsauces plusma
/—.—-38,0"/
« Takainfrastrukturaiir tikai neliela ietekme uz kopéjiem

rezultatiem, tad, salidzinot ar citam pieejam, novérsto 220 914
emisiju daudzums ir loti idz1gs.

* Noveérsto emisiju daudzums Saja pieeja ir 84 000 t CO-e.

127,345 M
' 136 859

B Atkritumu poligons

Aizstajosa siltuma razoSana

Aizstajosa elektroenergijas razoSana

52,360

B Energijas regeneracijas iekarta

Bistamo pelnu apstrade

41,209

637 Atkritumu un pelnu transportésana

1068
Atkritumu poligons  Incineracija

SWECO %
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Jutlguma analize ar maksimalo dabasgazes izmantosanu
energijas regeneracijas iekarta uzrada, ka dabasgazei ir
minimala ietekme uz rezultatiem

21

Energijas regeneracijas iekarta izmantota dabasgaze bis atkariga
no kurinama sastava un apkartejas vides apstakliem. Tapec tika
izmantota Klaipedas energijas regeneracijas iekartas dabasgazes
videja vertiba.

Jutiguma analizé dabasgazes atskiribas ietekmes tikai
parbauditas, izmantojot maksimalo atlauto dabasgazes apjomu
saskana ar IVN. Saja gadijuma incineracijas scenarija kopéjas
emisijas palielinajas par aptuveni 400 t CO,e/atsauces plusmas,
bet noverstas emisijas attiecigi samazinajas.

Tiesas emisijas, ko rada atkritumu incineracija, ir atkritumu
incineracijas scenarija galvenas emisijas, bet dabasgazes apjoma
atskiribai nav nozimigas ietekmes uz noverstajam emisijam.

t CO,e/atsauces plusma

220 914

127,345

52,360

41,209

v

B Atkritumu poligons
137 270 M pongens
o 411 v Aizstajosa siltumarazosana
Aizstajosa elektroenergijas razosana

7/ Energijas regeneracijas iekartas
dabasgazes maksimum
135,154 Energijas regeneracijas iekartas
videja vertiba
Bistamo pelnu apstrade

437 - Atkritumu un pelnu transportésana
1068242

Atkritumu poligons

Incineracija
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Analizes dati SEG emisiju aplesem tika ieguti, izmantojot
informaciju no vairakiem avotiem

 Atkritumu poligons ir modeléts, izmantojot Ecoinvent datubazes* v3.11 procesu ,Cietie sadzives atkritumi {LV}| Cieto sadzives
atkritumu apstrade, sanitara atkritumu izgaztuve | Robezkritériji, vienibas”, kas nosaka ari neto siltuma un elektroenergijas daudzumu,
kas tiek sarazota no poligona iegutajam gazem.

« Energijas regeneracijas iekartas blvnieciba tika modeléta, izmantojot Ecoinvent datubazes* v3.11 procesu ,,Sadzives atkritumu
incineracijas iekarta {GLO}| Tirgus municipalo atkritumu incineracijas iekartai | Robezkritériji, vienibas*

« TransportéSanas rezZimu emisijas balstas uz GLEC satvara emisiju koeficientiem, kas atbilst IS0 140831
 Vidéjas siltuma raZoSanas tiesas C0O, emisijas Latvija ir iegatas no Latvijas Klimata un energétikas ministrijas timekla vietnes?

» Augsposma CO,e emisijas no pamata siltuma razoSanas un tieSas emisijas no kurinama sadegsanas ir iegutas no Apvienotas Karalistes
valdibas?

« Tie$as un augsSposma CO,e emisijas no elektroenergijas raZzosanas ir sanemtas no Carbon Data Intelligence (CaDI)4

1 https://smart-freight-centre-media.s3.amazonaws.com/documents/GLEC_FRAMEWORK _v3.2 21 10 25 1.pdf
2 https://www.kem.gov.lv/lv/siltumnicefekta-gazu-emisiju-aprekina-metodika

3 https://www.gov.uk/government/publications/greenhouse-gas-reporting-conversion-factors-2024
4 https://www.carbondi.com/#electricity-factors/view-country-details/653fb887 7422 340e 1608908/
* Saistiba ar Ecoinvent licencé8anas vieno8anos tikai 10 personas no klienta puses drikst izmantot Excel datni ar Ecoinvent emisiju koeficientiem. Tapat ari klientam nav atlauts kopigot Ecoinvent emisiju koeficientus

vai tos izmantot citiem mérkiem. %
SWECO
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6. Interpretacija un rezultatu
pazinosana
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Rezultatu interpretacija un ierobezojumi

Interpretacija

lerobezojumi

Apskatitaja gadijuma cieto sadzives atkritumu incineracija
uzrada labakus rezultatus globalas sasilSanas potenciala
ietvaros un lauj izvainties no SEG emisijam, salidzinot ar
atkritumu poligona scenariju.

Abos scenarijos lielaka dala emisiju rodas no atkritumu
apstrades.

Atlasitas jutiguma analizes uzradija loti nelielu ietekmi uz
potenciali noverstajam emisijam.
Sweco iesaka atjauninat aprekinus, izmantojot faktiskos

datus no analizetas incineracijas stacijas, kad tie bus
pieejami.

* |zmantojot seku aspekta pieeju, kur tiek izvertétas tikai
salidzinato scenariju SEG emisiju atskiribas, noveérsto
emisiju aprekinu vai aprekinu dalas, kas attiecas uz
atkritumu regeneracijas iekartu energijas ieguvei, nevar
uzskatit pariekartas oglekla pedu.

« Noraditie rezultati aptver tikai SEG emisijas, kas
analizétajos scenarijos atskiras, unir paredzeti tikai So
divu sistému salidzinasanai.

» Rezultatiir preliminari un apskata tikai SEG ietekmes

apmeru, jo ir pieejams tikai ierobezots faktiska procesa
datu apjoms.

» Jebkura metodes izmantojuma citiem gadijumiem ir
jaatjaunina avotu dati, pieméram, emisiju koeficienti.

24
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letetkumi rezultatu pazinosanai un ierobezojumi

leteitkumi

lerobezojumi

Pazinojums izmantosSanai, pieméram, ikgadéja
zinojuma ir iesakams Sada forma:

Planota atkritumu regeneracijas iekarta energijas
leguvei spej apstradat 200 000 tonnu cieto sadzives
atkritumu gada un attiecigi sarazot 480 gWh siltuma
un 160 GWh elektroenergijas. Tas potencials ir
noverst aptuveni 83 100 tonnu C0,e gada, salidzinot
planotas iekartas SEG emisijas ar pasreizéjam
iespéjam apstradat tadu pasu atkritumu apjomu un
sarazot lidzvértigu energijas daudzumu.

Rezultati parada potenciali noverstas emisijas divam salidzinatam alternativam,
aplikojot atkritumu regeneracijas iekarta energijas ieglisanai apstradatas

200 000 tonnas atkritumus. Zinojumi ir japamate tikai uz divu salidzinato variantu
atskirtbam.

Rezultatus nevar izmantot zinojumos par jebkadam emisiju pedam. Aprekini
neapskata pilnas emisijas nevienam salidzinajuma ieklautajam variantiem, bet
tikai SEG emisiju atSkiribas.

Rezultatus nevar izmantot zinojumos par emisiju samazinajumu. Noverstas
emisijas ir tikai hipotetiskas, un to pamata nav faktisku emisiju, ka ar1 salidzinatie
varianti nav organizacija parzina, bet ir izmantoti tikai atsaucei.

Rezultatiem ir vienmer jaatsaucas tikai uz SEG emisijam, jo cita veida emisijas
petijuma netika ieklautas.

Rezultatus nevar visparinat, attiecinot citiem gadijumiem citos regionos vai
valstis, jo aprékinos ir izmantoti vietéjie dati.

Ta ka noverstas emisijas ir tikai aplese, tad ieteicams noversto emisiju daudzumu
zinojuma noradit tikai ar diviem nozimigiem skaitliem

25
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