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Abstract

A KOMIR-included Carbon Emissions DB Based on the Standard Quantity per Unit in Mine
Rehabilitation Projects for use in the design of “Mine Rehabilitation Projects as carbon neutral C
codes” in the “GuidebooK: Mine Rehabilitation Technology in Korea — 2022 Edition Appendix.” In
this study, a method of utilizing the “Mine Rehabilitation Projects as carbon neutral C codes” was
proposed and the applicability of carbon emissions to eight "Mine Rehabilitation Projects" was
reviewed through case studies.
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Table 1. Estimation methods of GHGs emissions for Mine reclamation Projects

e

Category

Composition

Assessment target

* Assessment target and method definition

Assessment of life cycle

* Life cycle definition, method

Scope and

Target greenhouse gases

* Consideration of the kinds of greenhouse gases

boundary
definition

Assessment scope of life cycle e Life cycle definition by assessment scope and target, method

Identify source

* Direct emissions, Indirect emissions, other indirect emissions separated

by sources calculations

Data collection

* Data collection of life cycle for carbon emissions calculations

Data collection
and analysis

Data analysis for emissions
calculation

* Input analysis for emissions analysis

Carbon
emissions

Emissions formula definition

 Construction stage: carbon emissions formula according to input

materials, equipment usage

* Operation stage: carbon emissions formula according to utility usage

* Demolition and recycling stage: carbon emissions formula according to

waste transportation

calculation

Connection with carbon

emissions factor

* Connection with materials DB and energy DB

Carbon emissions calculation

* Calculations of life cycle carbon emissions

Cut-off level for data analysis

* Cut-off level setting for life cycle

Table 2. Calculation of the life cycle of GHG emissions and the applicable DB for Mine reclamation projects

Life cycle stage

Calculation items

Equation

Applicable data

Construction

Material input
(ton, m>, etc)

Work amount (unit) x Material inputs
(ton, m>/unit)

Estimation system of Design/
Calculation basis

Energy usage due
to equipment
usage (L)

Work amount (unit) / amount per hour
(unit/hr) x fuel efficiency (L/hr) or
Work amount (unit) X Equipment usage
time(hr/unit) x fuel efficiency (L/hr)

Select according to the calculation
method in the estimation of design
Only for diesel or gasoline

CO, emissions due
to material input
(tCOz2-eq)

> [Material input (kg, m® etc) x Emission
coefficient
(tGHG(CO»/CH/N,O)/kg, m® etc) x GWP]

“National LCI DB, UNEP-GLAD DB?,
Ecoinvent DB etc can be applied

CO; emissions
from equipment
use
(tCO2-eq)

> [Energy usage(kWh, m® etc) x
Permutations(MJ/kWh, m® etc) x
Emission coefficient (tGHGs
(COL/CH4/N,0)/TI) x 10 x GWP]

National calorific value® and IPCC 2006
calorific amount® can be applied.
The basic emission coefficients by fuel
and greenhouse gas in the mobile comb-
ustion (road) sector may be applied.

Operation and
maintenance

CO; emissions
from energy use
(tCOz-eq)

Same as CO, emissions due to
construction-stage equipment use

The emission coefficient for power uses
the nationally unique power emission
coefficient.

End of life

Same as CO, emissions due to construction-stage equipment use

9 UNEP-GLAD: Global LCA Data Access.
® Energy Law Enforcement Rules.
9 GWP: IPCC (2006) Guideline.
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Work amount (unit) x Carbon Emissions DB Based 0
on Standard Quantity per Unit (CO,e/unit)

Where, Work amount: Quantity of work by construction
type in the design statement
Unit: Basic units such as m*, m? m, kg, ton, EA,

Etc.
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Where, Work amount: Quantity of work by construction
type in the design statement
Unit: Basic units such as m*, m? m, kg, ton, EA,
Etc.

CO, Emissions form Mine Rehabilitation Projects 3)
= ¥ CO; Emissions from Work
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Table 3. Overview of a case study of CO, emissions calculation by the mine reclamation projects

Project

A place of business acronym

Year

costs (hundred

Construction .
Material cost

(million won)D Main Work

million won)

Omyakorea OM 2018 2.33 74.51 Retaining wall
Waste Stone Loss B o
Prevention Project SAMPYO SP 2022 7.01 204.88 Erosion control facilities
(retaining wall etc.)

P i f L k, HDPE
revention of Loss g ceong mine KS 2019 7.87 348.38 Structure work, ’
of Tailings water-stop work

Prevention of
Ground Subsidence Gwanhan-ri KH 2019 9.15 154.56 Mortar changing, barrier
project
. Demolition, installation
Pollution water Waryong Coal work. rtenant work
quality improvement 02 one ~08 WR 2018 108.62 4,711.70 Or, appurtenant wo
. mine (control, electricity, waste)
project
etc.
Soil Improvement Soil improvement
and Restoration Jeonbo mine JB 2019 16.03 513.64 (overburden, stabilization)
Project etc.
Asiacement AS 2020 28.08 805.22 Dust cover
Ssangyong Cement —qypy 550 3.73 95.63 Dust collector
Donghae Plant
Prevention of Dust EF EF 2020 1.01 46.56 Automatic Tire Washer
Scattering project Hallacement HL 2021 28.69 - Conveyor cover
Gangwonmaterial GW 2019 2.44 86.73 Dust barrier
Ssangyong Cement —qypy 50 0.62 107.07 Noise barrier
Donghae Plant
Dem‘o'h‘sh of \Tvaste Bongya‘ng Coal BY 2020 191 12.96 Demolltl'on, service _(waste,
facilities project mine scattering, inspection])
Dongw?n Coal DW 2020 21.02 636.20 Earth work,'Structure work,
Forest restoration mine Revegetation Measures
roject i i
proj Donghae Coal mine DH 2022 1772 44437 Slope Protection

Zone 2 Section 1.2

(Design Book 1 type)
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Table 4. Results of a case study of CO, emissions calculation by the mine reclamation projects

CO, emissions (tCOxe)

CO, emissions per

. Calculation
Material cost

Cost of calculated

Project CO, emissions (tCOse/million rate (%)
Total@ Scope 1 Scope 3 illi ©) 2 3/
(million won) () won) (2/D?) (@)
206.89 0.10 206.79
prevention of waste stone OM (100%) (0.05%)  (99.95%) 72.01 278 96.6
loss 598.88 0.62 598.26
P oo (0.10%)  (99.90%) 201.34 2.92 98.3
Prevention of Loss of 113.14 1.25 111.89
Tailings KS ooy  (1.11%)  (98.89%) 282.22 0.32 81.0
Prevention of Ground 581.30 56.26 525.05
Subsidence project KH (100%) (9.68%)  (90.32%) 149.92 3.76 o7.0
Pollution water quality 88,722.85 17.14 88,705.71
improvement project WR (100%) (0.02%)  (99.98%) 4.274.74 18.83 90.7
Soil Improvement and 124.12 10.71 113.41
Restoration Project B (100%) (8.62%)  (91.37%) 476.55 0.24 92.8
617.47 0.89 616.58
AS 00w (0.14%)  (99.86%) 699.75 0.77 86.9
83.94 0.01 83.93
SYD  100%)  (0.008%)  (99.992%) 79-39 088 83.0
42.25 0.14 42.10
EF 46. 91 99.9
Prevention of Dust (100%) (0.34%)  (99.66%) 6.53 0
Scattering project 1,143.99 51.30 1,092.69 o
HL 2,793.1 - 97.4
(100%) (4.2%) (95.8%) ,793.18 ’
147.58 0.08 147.50
. 1. 93.2
W (100%) (0.05%)  (99.95%) 80.85 70 3
300.89 0.02 300.88
SYD  100%)  (0.006%)  (99.994%) 97.40 281 o1.0
Demolish of waste -2.51 0.37 -2.87
facilities project BY (100%)  (-14.68%) (114.68%) 30.85 -0.08 93.6
174.58 26.79 147.78
Forest restoration brorect DV o0y (1535%)  (84.65%) 57432 0.27 903
orest restoration projee oy 10813 3.84 10429 434,98 024 070
(100%)  (3.55%)  (96.45%) : : :

9 Refer to Table 3.

® Indicates an analysis rate as a ratio of: the calculated material cost of carbon emissions to the total material cost; refer
to Table 3. The cost of calculated carbon emissions among material costs/Total Material cost.
9 Cost of calculated carbon emissions among construction cost/Total Construction cost, no material costs.
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Fig. 2. Results of the case study of CO, emissions calculation by the mine reclamation projects.
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