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Abstract

Carbon Inventory Guidance and Verification
Submission Plan for Soil and Water Conservation
Engineering Projects

Abstract

To comprehensively and accurately assess carbon emissions from
soil and water conservation projects, the Agency of Rural Development
& Soil and Water Conservation has not only issued the "Guidelines for
Carbon Reduction in Rural Soil and Water Conservation Engineering",
but has also launched the Engineering Carbon Footprint Inventory
Research Project. This initiative includes pilot services for carbon
inventory guidance and third-party verification, serving as a reference
framework for future implementation of carbon footprint assessments in
conservation engineering. As a pilot site, the project selected the Phase I1
work of the Gold Award-winning Zhongguakeng Wild Stream
Restoration Project, specifically the Zhongguakeng Tributary Wild
Stream Improvement Project, to carry out a systematic carbon footprint
inventory. A third-party verification body was commissioned to certify
the results, which were then compared against emissions calculated using
the detailed unit price method for accuracy. The inventory was structured
around four key engineering items, from which relevant data were
collected and organized to support carbon accounting and future
methodological development.

1. Establishing a Carbon Inventory Framework for Soil and Water
Conservation Engineering: The Agency of Rural Development & Soil
and Water Conservation has issued the "Guidelines for Carbon Reduction
in Rural Soil and Water Conservation Engineering" as a foundational
reference. To further enhance the precision in assessing carbon emissions

from such projects, this initiative incorporates actual engineering carbon
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footprint inventories to clarify emissions across project stages. This
project draws on domestic case studies that have completed product
carbon footprint assessments to validate appropriate lifecycle inventory
methods and implementation procedures. The Zhongguakeng Tributary
Wild Stream Improvement Project, recognized for its effective low-
carbon construction methods, was selected as a demonstration site to
establish a practical and replicable model for carbon accounting in soil
and water conservation engineering.

2. Preparatory Work for the Pilot Carbon Inventory of Soil and
Water Conservation Projects: The preparatory phase of the pilot carbon
inventory involved close collaboration among multiple stakeholders,
including the joint organizing agency—the Ministry of Agriculture’s
Agency of Rural Development & Soil and Water Conservation, the
executing unit—Nantou Branch Office, the design and supervision
consultant—Asia Engineering & Technology Consulting Co., Ltd., the
construction contractor—Yu-Cheng Construction Co., Ltd., the carbon
footprint advisory team—National Chung Hsing University, the third-
party verification body—AFNOR Certification Taiwan (formerly Afnor
International Co., Ltd.), and the local landowners. The project team
developed customized data entry forms and statistical analysis templates,
ensuring structured and consistent data collection. Through training
programs and a clearly defined division of roles and responsibilities, the
team ensured that the recording and analysis of the carbon footprint
inventory were carried out accurately and efficiently, providing a solid
foundation for the effective implementation of carbon reduction
strategies in soil and water conservation projects.

3. Carbon Footprint Data Collection for the Pilot Area of Soil and
Water Conservation Engineering: The selected pilot site for this carbon

footprint inventory is the Zhongguakeng Tributary Wild Stream
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Improvement Project, with efforts focused on guidance, data collection,
verification, and report compilation. The research team conducted a
systematic data collection and inventory process throughout the project’s
execution period, from May 12, 2024, to February 28, 2025. During
construction, the contractor was responsible for daily recording of
activities, including construction operations, material deliveries, labor
deployment, and fuel usage, with records submitted weekly. The design
and supervision unit conducted the initial verification of the submitted
engineering data, while the advisory unit carried out a secondary review.
In cases of missing or inconsistent data, forms were returned to the
contractor for correction and re-submission. Based on the finalized and
validated data, the advisory unit compiled the Carbon Footprint Inventory
Report for the Zhongguakeng Tributary Wild Stream Improvement
Project. The total carbon emissions for the project were calculated at
62,347 kgCOqe, distributed as follows: 25.80% during raw material
acquisition, 71.13% during construction, 0% during the use phase, and
3.07% during the disposal phase. The complete report, along with
supporting documentation, was submitted to a third-party verification
agency for formal review and certification.

4. Third-Party Verification of the Carbon Footprint Inventory: For
the verification of the carbon footprint inventory, the project selected
Afnor International Co., Ltd., a qualified verification agency accredited
for both product carbon footprint assessments and greenhouse gas
inventories. The verification process included a comprehensive review of
submitted documentation, followed by a first-stage and second-stage
audit. Upon completion, the verifier issued a compliance certificate,
which was subsequently submitted for international certification. The

official carbon footprint inventory declaration was obtained by May 2025.
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The Agency of Rural Development & Soil and Water Conservation,
in its "Guidelines for Carbon Reduction in Rural Soil and Water
Conservation Engineering," specifies that carbon emissions for projects
may be estimated using standardized unit price tables. According to the
statistical analysis, the Zhongguakeng Tributary Wild Stream
Improvement Project achieved a carbon estimation coverage rate of
98.32% based on project expenditure. Using the detailed unit price
carbon calculation method, the total estimated carbon emissions were
64,509 kgCO:e, with emissions distributed as follows: 21.19% from the
raw material acquisition stage, 77.79% from the construction phase, 0%
from the use phase, and 1.02% from the disposal stage.

The Zhongguakeng Tributary Wild Stream Improvement Project
underwent an on-site carbon footprint inventory, resulting in a total
carbon emission of 62,347 kgCOze, and received an internationally
certified Carbon Footprint Inventory Declaration. When compared to the
estimated carbon emissions of 64,509 kgCO.e calculated using the
detailed unit price method published by the Agency of Rural
Development & Soil and Water Conservation, the difference was within
3%.

This outcome demonstrates that on-site carbon inventory practices
can effectively verify the accuracy and reliability of estimated emission
data. It also provides a quantifiable basis for advancing future wild stream
restoration efforts and implementing precision carbon management
strategies, ultimately contributing to achieving substantial carbon

reduction benefits.

Keywords: Soil and Water Conservation Engineering Project,

Zhongguakeng, Carbon Footprint Inventory
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afqor

GROUP2

BE/ZEFEERESLT
Review result notification
File No. TH25-111 H#Date: 114 $£/v) 4A M) 148 (D)

ER 2/ LM RXNAHBRAKXKEIGRHF
To Company: Agency of Rural Development and Soil and Water Conservation, MOA

FARR AXA:Z8% F &k

Management Representative/Responsible person

I X ¥ F 3
Review Result:

FoaHHSTI 2025 & _3 A_12.13 & ST23/23 8 #47 150
14067:2018 it/ FREF r BEALNEEFRRELT ' (drvH)

Your company conducted 180 14067:20018 _ certification review on §T1 2025/3/12.13
8T2 3723, the review result by us is as below (see V')

Mg rphdsnEREs R -
Corrective actions conform to certification requiremenis
[l 35+ 4 R 8 8 7 F 438 8 - Nononconformity is found at on-site audit
4B R EE R OE ) #8 #5 E Determined by the certification decision team
L1 x4 2 48 - Acceptance of issuing certificate
| PER LR SRS
This certification is completed, and maintain the effectiveness of certificate
el H i HAFEHEREIRERE A5 /HALRGEFAR
EF-AEHEIMNATAN -
By on-site check, still in non-compliance with certification requirements, our company
needs o revisit on site and revisit plan will be natified larer.
r.__ _____.[.-I"""i'_."-":':__'._'-'\‘_.
==t (s o ARG WS R H R LA
Lk AFNOR Asia, Ltd.
|

"
Vi
T

By #8 42 12 Certification Manager

Y — .

¥ "
I‘ | I
’ ¥
i \ W) P - —
i L f oo e oa e = —
S ....._J _,'-"-'/"'i"':/ il | o

INST-4-1 Rew. 25-Dec.-2024 ::ﬁ *—% E%EEICI‘ E% Hﬁ ‘rﬁﬁ EE ﬁ a

B 66 6% &% w3
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BENEEERAE
THCFP25111.01-00
RESREHERAKEGRHST
fiE Ry ¢ 1SO 14067 : 2018
Bl 4 AL A ENELE

ot Fa 14 R SR I
b AR AL b 4R oL A R g 23974192 e 120.884217

W b kg 23971894 48 120.884665°

TR R EHERAAL RS R EHABEHANT LSRR B
WA A 2024 054 148 % 2025 £ 02 4 28 0

RN BEIHE

CRv E
LRy e YL s

EpERaNkE  RAWR  motams  TAEEA gl
(COz) (COze) (C02e) (CO1e) (CO1e)

62347.3568 16086.2746 44348.4865 0.0000 1912.5957
(100.00%) (25.80%) (71.13%) (0.00%) (3.07%)

AFNOR Asin Lid - S8R ERIE #4029 206 2, Ho. 102, Cheng-Fing Road, Tacyuan, 330, Talwan R.O.C. a i n D l

T:+ BB& 3 220 0908 - - + BBO 3 220 TRAS - B 259055713 -

B 67 EFEFEEP Z(5- F)
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Certificate

Cer L;f{.'\__h_

EEEA
HARER (AFNORASIA) st S 20 E RAGREHHR: SRR EHE
FTRMFLEAKLS PURG L2 i F AT FTAMEEARMTL SERHES &
EFANAGE  EEEREAL AR RAHRY - BERFLSEREBESE -

wEAmmraSEay  E4m am:2025 4038 228
HAmEEARARL Fdm A 20254034 2248
HANGEAEREES R 1R aM: 20254034 238
EEAFEXEa M 20254034 128 -039 13 a4 034 221
g aa 20255048 158

TN E A 2025204 R 15852 2027 04 4 14 8

R &

APPROVED BY

s;rz";’#/g/?

Steven Huang
Director for Certification
OM BEHALF OF
AFNOR ASIA

113-2024,50

AFHOR Asha Lid - 72 00 B PSEEIR G 10 4 P2 00 0. 20F-2, Mo, 180, Chang-Ping Rosd, Tlcmun :m Talvean R.o.r_ a l n D I

T+ 006 3 220 0304 - F: + 008 3 220 TRES - Fa. 2T - sfinternational.afnor.camian, RO
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