The role of sequestration
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How Hertfordshire adapted the Welsh LGA approach into a practical
standard for local authority carbon reporting
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Why we are looking at
sequestration now

LAs face persistent residual emissions even
after pursuing mitigation efforts.

Sequestration is not first mitigation tool but
can help refine operational carbon reporting.

No England-wide methodology -

LAs need a defensible, consistent,
transparent approach.
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Why green assets matter:

 Hertfordshire LAs collectively own / maintain:
* Parks
* Woodlands
* Verges
» Grasslands
» Wetlands

* These assets already sequester carbon annually

 Until now — no shared way to quantify their contribution, building
a more accurate reporting baseline...

And what about additionality anyway?
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What we are, and are not, claiming

Re'h'nk'
A“"'ormng esidu '5,",“,

* Measuring removals associated with LA green England: Upiige,or, Local
reen
assets
* Reporting these alongside operational emissions
* Not creating carbon credits or a financial offset

* Not substituting sequestration for emissions
reduction

* Applying explicit scope, evidence and
transparency rules

g Hertfordahire UH

|‘|UH'S Rethinking Residual Emissions of Local Authorities: 2025



https://www.researchgate.net/publication/389705445_Rethinking_Residual_Emissions_of_Local_Authorities_in_England_Utilising_Green_Assets_Centre_for_Climate_Change_Research_C3R
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The challenge: inconsistent,
costly or incomplete

 Detailed studies by consultancies
(Darlington)
 accurate but high cost and longterm
 Inconsistent, potentially opaque methodology
* i-Tree
 good for street trees but not whole-estate

 Woodland Carbon Code
* robust but limited to woodland

|‘| Carbon counting in Darlington: LGA Case study



https://www.local.gov.uk/case-studies/carbon-counting-darlington

WLGA: GHG Emissions
and Carbon Sequestration Tool

» Land-based emissions reported annually
since 2019

» Forest, cropland, grassland, wetland,
settlements and ‘other’

« Carbon Stock Exchange Factors

« 2022 tool developed by WLGA / COSTAIN
 Habitat detalil
» Parcel-level granularity

Hertfordshire Climate Change
and Sustainability Partnership

|‘| Land & Carbon Sequestration and Storage WLGA: 2022



https://www.wlga.wales/SharedFiles/Download.aspx?pageid=62&mid=665&fileid=3948

WLGA: GHG Emissions
and Carbon Sequestration Tool

* National endorsed and peer reviewed
* Transparent, open-source, replicable

* Designed for mixed landholding patterns
managed by LAs

» Cost-effective: prudent but credible

* Already aligned with LULUCF and NAEI
datasets
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From green asset to carbon figure:
how the method works

oy

N

Classify land into Build on
LULUCF sequestration
categories factors from NAEI

Habitat polygon
via GIS mapping
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Single annual
sequestration
figure
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Guidance for us:
Thiz sheet containz a simplified Land Emissions (tier 1] table derived from the \welsh Local Government Aszociation greenhouse gas reparting appraach.
For consistency, organisations may wish to define their arganisational boundary as assets or operations under the lacal autharity's operational contral. In practice, this wouldinclude emissions and sequestrations associated with
uegetation and soils of land managed by the organisation far the deliveny of public serices, whether owned or leased
Authorities may also wish to d lop a local F k or policy to clarify b dari 1

i ing to asset hi p ibility and reporting

Thiz tool applies the Tier 1land-use methadology from the \wWelsh local government reparting framew ork. The methadology uses Carbon Stock
Change [CSC) factars from the 2025 UK Mational Invertary Report and applies them ta ik broad land categaries. To simplify the process, implied
carbon stock change factors far living biomass, dead waod, litter, and sails have been combined inta single emission factors far each land twpe.

A negative emission factor indicates that the land twpe is [kely ta result in net carbon sequestration [removal of carbon dioside from the
atmasphere], whereas a positive emission factar indicates that the land twpe is likelu to produce net emissions. Where land use hazs changed within
the last 20 years, users are encouraged to enter the previous land category. \where land uze has remained unchanged for more than 20 years, the
land category can generally be reated as constant. Soil wpe is classified as either mineral or organic. ‘wWhere soil information is not directly
available from arganisational datasets, indicative clazzifications may be estimated using national mapping rezources (for erample

Instructions for users:

= Find cut the extent of land haldings that are under the operational contral of your arganization.
* Input infarmation into the arange [dropdown) and blue (free number] cells.
5 = Grey cellz should not narmally be edited. The notes column (green) can be used to describe the method and data source used, if

o data entered
Previous land Source of data
- Total kg CO L
q use type q o Land area in Converted Standard | Emission Factor otal 59 : ['_'?ga ive | [e.g. es_lales = . Dutside of
Current land use type [selsn rethodology RSD estimate [+-3£]) " removed, positive = team digital a estimate
hectares [(hal collection Scopes,
Same type 3 n (kg COzy
8 ent if 33 -

Tier1 methodology forland-based emissions

3. Workbook calculates
carbon impact

° RSO means Relative Standard Deviation, representing an assumed percentage uncertainty applied ta the emissions estimate. The true value may reazonably vary
by * this percentage. Accordingly, the Upper estimate (0] and Lower estimate [P columns represent plausible upper- and lower-bound estimates derived from this
uncertainty . Local autharities should recognise the inherently uncertain nature of broad national land-use and agricultural emission Factars wheninterpreting and
applying these results. The central estimate would normally be used for reporting puiposes, while upper and lower estimates may suppart sensitivity analysis or

21 | interpretation of uncertainty.

4. By applying
standardised factors

O

"Outside of Scopes means 'emissions recorded for completeness but not formally allocated inta Scopes 1, 2 or 3 greenhouse gas reporting categories under the
standard GHG Pratocal framewark’, This label is taken from the 'Welsh LGA reparting tool to indicate that the emizsions are being tracked for information but_a

kel ralata ta hinmaris ~arhan ara rastad canaratalifrom standard cranac
< > Green Asset Sequestration Tool Land Emissions Factors >
Ready % Accessibility: Investigate B m -———+ s55%
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7 |Tier 1 methodology for land-based emissions

Soil type

a

9 |Grassland Mineral
10 |Cropland Mineral
11 |Forest land Mineral
12 |Settlements Mineral
13

14 |Forest land Mineral
15 | Grassland Mineral
16 |Forest land Mineral
17

18

19 |

One consistent annual estimate,

Previous land use

type [select the

same type as Methodology RSD estimate (+/-%) *
current if =20 years

n under same use

Grassland
Cropland
Forest land
Settlements

Forest land

Grassland
Grassland

Total kg GO, (negative=
removed, positive = released)

derived from the authority's land
- 5%

data and standardised factors

Land area in
hectares (ha)

Source of data (e.g.
estates team digital
maps or estimates)

No errors in this table

Emission
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The Hertfordshire standard:
the decisions we made

 Classification: aligning local habitat data to the standard land-use
categories

« Ownership: Mapping of land vs management (double counting)

« Scope: Agreed framework for:
 What's in scope (parks, woodlands, verges...)
 What's out of scope (leased farmland, privately managed land...)

» Reporting: Requirement for prudent assumptions and transparent
reporting

« Data useable for:
« Decarbonisation plans
* Land-use decisions
* Business cases

 Less useful for gradual quality improvements
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Using sequestration in practice

» Refining operational carbon accounting

° Understanding the true net effect Of LA Figure 1: lllustration of how an organisation’s offsetting requirement can be
landholdi ngs determined - illustrative figures only

° Informlng Iand-use deCISlonS & green Relationship between annual gross emissions and sequestration
asset InveStment in determining net carbon position - illustration only

* Articulating value of ‘additional’ greening 3000
budgets N

« Supporting long-term net-zero planning .

The difference is the

B ut n Ot: 1500 net carbon position \ I

 To justify higher emissions 1000 4
* As a replacement for mitigation
« As carbon credits / financial offsetting

 To claim future sequestration today

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

w— - (TSSIONS (LONNES) —— SeQuestration (tonnes)



Sequestration in practice
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Figure 2: East Herts Council’s carbon emissions
actual to 2025, projected in 2026 and 2027 based on
interventions currently in progress

2027 projection
1,329 gross emissions
minus
750 minimum sequestration \.
579 net emissions I
2020 2021 2022 2023 2024 2025 2026 2027
— (31055 eMissions - CO2e tonnes  =—Estimated minmum sequastration - COZ2e lonneas

|‘| East Herts Council’s Carbon Emissions: 2025

Hertfordshire Climate Change
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https://cdn-eastherts.onwebcurl.com/s3fs-public/2025-10/2025%20East%20Herts%20Council's%20emissions%20report%20-%20October%202025.pdf
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Governance & credibility

v'Prudent (don’t overstate)
v'Evidence-based

v Transparent

v'Avoiding double-counting

v'Using government-endorsed
factors

v'Aligned with Welsh method
v'Consistent (cross region / nation)
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The UK Greenhouse Gas Inventor

2023

NAEI link from UKCEH...

Home Data About the Inventory Alr pollitants Croenhouse gases Emission factors Cloasary

Home > Reports

UK Greenhouse Gas Inventory, 1990 to 2023: Annual
Report for submission under the Framework Convention on
Climate Change

Report date: 15/04/9005

Authors
Brawn F, Cancenas L, Del Vento & Karzglannl E, MacTarthy J, Mulen F, Gorf, 3. Richmend B, Thiztketvaatte 3, Thomsen A Waksling &
Wilis ©

Report download

UK Greenhouse Gas Inventory, 1990 1o 2023

& ke My not De suitabie 1o Lsers of 3

I'he UK continues to have technical difficulties with the CRT. While some of the most critical technical difficulties
viere resolved with support from the CRT application technical support team, it hae not yet been poseible to
genersle a PA version of the CRT with #n accurate estimete of national emis
to submit the PA version of the CRT by the 15/04/25 deadline. The UK has now generated a PA version of the CRT,
and this page has been updated to allow it to be downloaded below.

% and 5o the UK has decided not

Additional documents

Energy Background Data

y 1990 to


https://naei.energysecurity.gov.uk/reports/uk-greenhouse-gas-inventory-1990-2023-annual-report-submission-under-framework-convention

Annexe Data from UK GHG Inventory

* Downloading the 'CRT files’
of UNFCCC — annual data
files for all categories of
emitters.

 Each workbook shows the
year's emissions, with
sections divided by stock

type.

% % % % % % % % % % % % % % % % %
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DTABLE 4 A SECTORAL BACKGROUND DATA FOR LAND USE, LAND-USE CHANGE AND FORESTRY 2023
Forest land GER-CRT-2025-V0.6
[S heet 1 of 1} United Kingdom of Great Britain and Northern Ireland
Back to Index
GREENHOUSE GAS SOURCE AND SINK CATEGORIES ACTIVITY DATA IMPLIED CARBON STOCK CHANGE FACTORS ! CARBON STOCK CHANGES "
Land-use category Subdivision ' Total area "' i.l]'.;:.rfl m;::.i:: :nl ﬁmﬁ:‘; :]]l::g;: ch:::gili;b::;:‘::od ch::;tg:l.;lb;‘;‘l?roc:er et ;‘;:xsz::k;;::nge Qarbon stock change in living biomass ;ti:;:t‘:me s:).:;:t;me Net H.rbomm;;:fﬁ:‘hmge in ER%;EST;?O%S{
soil el per area area in dead wood | im litter REMOVALS ™
Gains | Losses ch::;t.ge M:jiﬂ ‘ O:E:ic ains ‘ Net change Mineral soils| Organic soils|
(kha) (t Cha) (kt C) (kt COy)
4.A. Total forest land 367511 320638 4@73| 460 386 074 | 028 | 004 | 033 | 0.06 Jisordo | 1418027 271122 1,012.58 13750 1,062.43 30.40 -18238.52
4.A.1 Forest land remaining forest land 341406) 295135 4«! 72| 488 o~ 0.09 Bisss738| 1413816 251922 1,006.88 149.07 128835 4330 -18,35831
United Kingdom 330000 294240 4*. 60| 480 010 1662747 | -1412122 2.506.25 1,006.88 149.07 128833 4358 -18311.82
Overseas Territories and Crown Dependencies 15.07 805 l 12| 190 -0.03 2991 -16.93 1296 NA NA NA 028 4649
4.A2 Land converted to forest land "'’ 261.03 235.04 Fol o000 214 23411 4211 192.01 5.70 844 22502 -12.90 119.79
4.A2a Cropland converted to forest land 2589 094 013 076 0.02 0.02 2421 460 19.62 0.59 0.56 2326 0.86 1230
United Kingdom 2589 2543 41| 004| 018 076 0.02 002 091 211 41 460 19.62 0.59 0.36 2326 086 1230
Ovwerseas Territories and Crown Dependencizs E IE IE E E E E E E IE E IE E IE IE IE IE IE|
4.A2b. Grassland converted to forest land 22364 089 -016| 073 0.02 0.03 199.69 33.66 164.03 486 7.54 19273 1151 102.00
United Kingdom 22052 21516 36| 087| 06| 070 0.02 002 -0.90 215 190,94 3366 15528 436 487 19273 1151 143.88
Overseas Territoties and Crown Dependencies 312 312 wo| 281 NA| 281 NA 086 NA NO| 875 NA 875 NA 167 NA NO| 4188
4.A2.c Wetlands converted to forest land NO No| No| No NO NO NO NO NO NO NO NO NO NO|
United Kingdom NO NO w| wNo| wNo| wNo NO NO NO NO| NO NO NO NO NO NO NO| NO
Overseas Territories and Crown Dependencies NO NO w| wNo| wNo| wNo NO NO NO NO| NO NO NO NO NO NO NO| NO
4.4.2.d. Settlements converted to forest land 11.52 082 -016| 073 0.02 0.03 1021 -1.83 8.36 023 033 Y5 0.52 549
United Kingdom 1142 11.18 24| o087| 016 o071 0.02 002 089 215 9.95 183 8.10 0.25 0.25 29 052 672
Qverseas Territories and Crown Dependencies 010 0.10 0| 262 E| 262 E 0.80 E IE 0.26 E 026 E 0.08 E E -123
4.A2e Other land converted to forest land NO No| No| No NO NO NO NO NO NO NO NO NO NO|
United Kingdom NO NO w| No| No| NO NO NO NO NO| NO NO NO NO NO NO NO| NO
Overseas Territories and Crown Dependencies NO NO w| wNo| wNo| wNo NO NO NO NO| NO NO NO NO NO NO NO| NO
" The signs are positive (+) for estimates of gains in carbon stocks and negative (-) for estimates of losses in carbon stocks.
s . ~ _ Taklad Tahla? M Talla? C Takla2 T TaklaZ— 1 Takl~a Taldad 4 hlad A Tallad D Toaklad Taklad MY Tallad C _ 4 - —




Comparing WLGA with HCCSP figures

Land class

Example sequestration

Grassland

Cropland
Forest

Settlement

kgCOze

Welsh
-1.44
1.08
-5.42
2.10
-792,572

HCCSP
-1.50
1.20
-5.56
1.99
-820,963



Green Asset Sequestration Tool for Local Authorities - Website - Excel ':) Official
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GBR CRT 2025 LULUCF Implied Carbon Stock Change Factors
Implied Carbon Stock Change Factors converted from Carbon into CO; (x44/12) and then reverse poled to move from carbon storage to CO5released (Unit: Tonnes co2e/ha)
wious landuse Previous landuse Previous landuse Previous landuse Previous landuse Previous landuse
Currentland use |Soiltype Wetlands -
Y Forest land Mineral -5.556 0.406 0.541 Noemission factor available 0.430 Mo emission factor available
Y Forest land Organic -4.301 4788 5.130 Noemission factor available 5.129 Noemission factor available
¥ Cropland Mineral 10.825 1188 4,235 Noemission factor available -11.383 No emission factor available
¥ Cropland Organic 28707 20530 Noemission factor available No emission factor available No emission factor available Mo emission factor available
Y Grassland Mineral 14312 -2.257 -1.503 Noemission factor available -10.265 Mo emission factor available
Y Grassland Organic 23.468 Noemission factor available 3.522 Noemission factor available No emission factor available No emission factor available
Y Wetlands Mineral Mo emission factor available No emission factor available No emission factor available No emission factor available No emission factor available No emission factor available
¥ Wetlands Organic Mo emission factor available No emission factor available No emission factor available No emission factor available No emission factor available No emission factor available
Y Settlements Mineral 45.666 7.708 17.898 Noemission factor available 1.985 Mo emission factor available
Y Settlements Organic 15.840 Noemissionfactor available No emission factor available No emission factor available 0.714 Moemission factor available
Y Other land Mineral Mo emission factor available No emission factor available No emission factor available No emission factor available No emission factor available No emission factor available
¥ Otherland Organic Mo emission factor available No emission factor available No emission factor available No emission factor available No emission factor available No emission factor available

UK Greenhouse Gas Inventory, 1880 to 2023: Annual Report for submission under the Framework Convention on Climate Change

Download the CRT UNFCCC files to access original data source including implied carbon stock change factors.
Zip file contains spreadsheet for each year going back.
This table is derived from 2025 figures' spreadshest.

To calculate the above factors, combine the totalimplied stock change factorin the columns labelled Living, Dead, Litter and Soils

These implied factors arein Carbon stockincrease. Positive number means increase in carbon in the stock (ie plant or soil) which equals negative number for sequestration ie removal from the atmosphere!!
Then converted from Carbon to GOz - mulitiply by 44/12

These factors are for Tonnes of CO;: the tool multiplies by 1,000 to convert to kg of CO5.

< I

> Green Asset Sequestration Tool ~ Land Emissions Factors -+




Applying this in your authority

» Define the reporting boundary

t are you
ich land is owned/managed and wha
. \ell\ggleceing to include?

 Establish the spatial dataset

itats.
« Map relevant land parcels/habitat

* Classify consistently

lon | e required
late local habitat information into th
. I-gr?(rj]-suse categories.

factors |
. Ap%girfg?he published methodology

* Report transparently

osition,
ross emissions, removals, net p
. ?gg&%nd assumptions.
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Carbon Oﬁsemng Standards
May 2025
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Authoritj

g Standards for Locas
es in Herlfordshire

Purpose of the Carpop Offsetting Standards ‘

ment has collatag best principlag nd crifgrig curremry available Create 1
credible Slandards tp carbon offsetting for Hertfordshire Locat Authorities, i Gan and
shouid be updated ang revised when required.
The scope of Carbon Offsetting Standards jg fgr Local Authorities i, Hertfordshire own
Operationg| carban eMission, The slandargs don't apply to further Scope npr sector h
as businesses
The aim of the document ig not to ENtourage Offsetting, it s to agree that ifa Loca)
Authnrity wishes to offsat jt could apply the set of Principles and criterig listed in the
dacument.
The Standards cap, be tailoreg further by each of Hertfordshirg Locar Authority to align with
their own ‘Operationgf Carbon Measurement and basefine using the template in appendix,
The main Paint of this document ig using Offsetting Projects only if 5 Garbon baseling ang
Commitment fo redyce carbon Emission has been establisheq by the Local Authclrity. I
I be referrag as "

Hertfordspire L S "LAS” in this document. Op Similar
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i EMent in i ‘
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Where we are and where next

Now

« HCCSP Green Asset Sequestration
Standards published

 Tool available for local authorities

* Framework defines application and
reporting principles

* Method derived from the Welsh approach
and UK GHG inventory evidence

Next

« application across Hertfordshire authorities
» learning from implementation

« feedback and challenge from other councils

« exploration of wider sector adoption https://www.hccsp.org.uk/green-asset-
sequestration-standards-for-local-
authorities.aspx
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