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ABSTRACT

As an ongoing project, Rejuvenated Prominence aims to
explore operative and hydro-topographic strategies for
the overburdened layer landscape of Mae Moh Mine in
Lampang Province, Thailand. The 135 km” mine is located
inside Mae Moh Basin, the headwater of Wang River. Since
1969, over 500 million tons of lignite have been extracted,
while the remaining reserve of 224 million tons will last
for the next 29 years. To recover ecosystems and maintain
sustainable development of surrounding communities,
the Electricity Generating Authority of Thailand developed
post-mining alternatives from 2020 to 2049. As a part of
this research, Rejuvenated Prominence focuses on the
32 km’ overburden dump, where rectangular surfaces
completely replaced with complex natural terrains, to
thoroughly decode the nature’s structure, function and
change. Time-based strategies in accordance with the
Mine Master Plan deploy hydro-topographic operations
combining soil-bioengineering techniques to activate
topographic agents and reclaim the land. Re-engineered
geomorphic structures would be initiated to moderate
rapid runoff, mitigate mass wasting, disperse soil
moisture and replenish the topsoil. This dump would be
transformed into an operative landscape with complex
hydro-topographic networks and reconnected as a part of
the projected headwater landscape over time—to realize
the resilience of Mae Moh Basin.
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1. Wang River, Mae Moh Basin water network, and the site (i.e. Mae Moh Mine)
constituting of overburden dump and pit mine.
2. The overburden dump landscape of Mae Moh Mine
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: Transportation
1 Once lignite seams are exposed
SEMN : Construction and extracted, 10-km conveyor
Spreader Construction of overburden disposal landfill belt system will accommodate
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The spreader is responsible
for burden relocation across
the site in accordance with
the Mine Master Plan.
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The conveyor belts transport
the burden across the site
from south to north.
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The 1:25,000 model exhibits the 11 phases of the Mine
Master Plan with the pit transformation, which has become
one of the transdisciplinary tools for research teams to
understand the mine transformation.

The mining ground: overall stratigraphy analysis of the
site. Mae Moh Basin’s topographic feature naturally

builds upon syncline structure with “Horst and Graben”
topographic feature, which has influenced the burden and
lignite to locate in diverse elevation. Burdens that are
found commonly are listed: alluvium, red beds, overburden,
midburden, interburden, and underburden.

Two primary mining operation: excavation and
transportation

Topographic operations by the network of conveyor belts
over the next 29 years

is moderated through piling techniques of
the spreader. The strategies rebuild group of
burdens then leveled into same elevation by
SRR : the work of bulldozers.

2032

2044
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both coal and burden through the
site to coal-fired power plants and
overburden dumps.

g

: Excavation
Excavation is responsible for burden clearances to expose
lignite seams. Bucket wheelers are a common mega-
machine to run this operation. Embedded in stratigraphy of
Mae Moh Basin, lignite seams are only visible once bucket
wheelers excavate out burdens.

2047 2049
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Excavators are heavy
construction equipment to
extract lignite.
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An excavator opens the pit by
the bucket wheeler that removes
vast quantities of burden and
exposes coal layers.
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7. FRIEHRWAIRIT

7. Conventional grading frameworks of the overburden dump landscape

Generating Authority of Thailand (EGAT) has

extracted more than 500 million tons of lignite

1 Mae Moh Mine

Surface mining is a massive earth-removal to ensure sufficient energy for developments in
operation'". The 135 km* Mae Moh Mine in

Lampang Province, Thailand, is composed of

the country. At present, the remaining reserves
of 224 million tons will last for move than

a large-scale lignite mine and coal-fired power two decades. The Mae Moh Mine is currently
plants with an annual production capacity of in its transition to be decommissioned. EGAT
2,400 MW, supplying 10% of the electricity
in Thailand. The mine is located within the

Mae Moh Basin, which is the headwater of

Wang River (Fig. 1). Since 1969, the Electricity

developed post-mining alternatives—Mine
Master Plan—in order to recover ecosystems
and maintain surrounding communities after

mining decommission in 2049. Thus, the mine

110 VOLUME 9/ ISSUE 4 / AUGUST 2021

~J © Satida Adsavakulchai

is being redesigned and reprogrammed. As a
part of the collaboration between EGAT and
Chula Unisearch, Rejuvenated Prominence is a
research-based project, which aims to explore
operative and hydro-topographic strategies in
reclaiming the overburden dump in congruence
with the existing time-based Mine Master Plan.
This gigantic flat-topped mountain covers an
area of 32 km® with approximated longitudinal
length of 8 km and the designated final elevation
of 600 m above mean sea level (Fig. 2). The
conventionally grading landscape is structured
by rectilinear-and-planar surfaces with a
minimum topographic variation”. Adjacent to
the dump, the 80 km” protected area of Khe
Lang Ban Phot National Park is classified as 1A
watershed, which refers to preserved headwater
with forest cover and more than 50% of slope.
In contradiction to the dump, the existing forest
is dynamic, and geological characteristics are
highly diversified by hydrologic processes both
above and below ground. Shown in figure 1,
the western border of the overburden dump is
an interface between the complex irregularity
of natural slopes and rectangularity of the
manufactured terrain. As an experimental
platform, the project is to re-conceptualize
geotechnical operations and restructure the
hydro-topographic landscape in replicating
natural states. Soil-bioengineering techniques, a
method that combines ecological, biological and
engineering technologies for site stabilization
and hydrologic corridors restoration”), are
applied to activate diverse topographic agents,
mitigate soil erosion, disperse moisture in soil,

and replenish the topsoil.

2 Mapping the Mining Landscape
Transformations

Mappings are conducted under
transdisciplinary expertise, including landscape
designers, geotechnical engineers, mining

engineers, and environmental researchers, to
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understand how the landscape operated and
changed over time. Accumulated history of
the site is not only a visual reference but also
the evidence that reveals a trajectory toward its
present condition. Based on the Mine Master
Plan, zoomed in to a 15 km x 15 km site
from the Mae Moh Basin for comprehensive
topographic analysis, mapping three-year-
interval landscape transformations over the
next 29 years is to identify key topographic
agents and anticipate hydro-ecological
consequences (Fig. 3). Change derives from
two primary mining operations: excavation
and transportation'". Excavation opens the
pit, removes vast quantities of burden and
exposes coal layers (Fig. 4). Then lignite

is extracted, crushed, and transported to
power plants, while burden is carried to the
dump (Fig. 5). Tons of these materials are
transported by the network of conveyor
belts and spreaders across the site, which is
eventually relocated in accordance with the

Mine Master Plan. Not until decommission,

9. FBLEEYIRETEAMEMES, IBRTIEREE.

topography of the dump is being shaped
repeatedly by these mega machines (Fig. 6).
The current elevation of 500 m above mean sea
level will be raised by additional 1,630 million
tons of burden to reach the final elevation of
600 m in 2049. Thus, the mining machines and
burden definitely become topographic agents
in re-structuring the landscape over the next

few decades.

3 An Operative Hydro-topographic
Landscape

As an experimental research-based project,
the study area is regenerated from large scale
to a smaller scale that particularly focuses
on the overburden dump and pit mine.
According to the analysis of mining landscape
transformations, proposed topographic
operations to the overburden dump are
conceptualized under four major frameworks
(Fig. 7). First, the shape of the dump is

reconfigured from rectangularity to convoluted

9. Soil-bioengineering ecological technology: the selection of micro-ecology to enhance soil stability.
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curvilinear boundaries with multiple low points
as containments from Geographic Information
System (ArcGIS) and MineSight (mine planning
software platform). Second, planar slope and
linear drainage pattern of conventional grading
is transformed to concave-and-convex terrains
with tributaries of radial hydrologic pattern in
order to reduce the impact of surface erosion
and mass-wasting”. Third, the flat-topped
surface of overburden dump will be substituted
with series of ridges, mounds, and valleys

in replicating the adjacent natural terrain of
the Khe Lang Ban Phot National Park. New
valleys will be oriented perpendicular to the
prevailing wind in order to create wind shadow,
which aids in the prevention of surface erosion.
Finally, established valleys and ridges will create
more variations in landform, which promotes
ecosystem diversity to support ranges of living
communities'*. The maximum waterway slope
of 3% reduces runoff velocity and increases
moisture absorption in soil. In these valleys,
pioneer species will be clustered to aid stability
of topsoil while fast-growing groundcovers

and nitrogen-fixing species which require less
moisture are planted on drier high mounds to
prevent surface erosion'.

These landscape operations are time-based.
The overburden dump becomes an operative
surface to reconcile temporal changes and
adapt to disturbances"'. The development
strategies would be implemented over 5 phases
in parallel with Mae Moh Mine Closure Plan'
(Fig. 8). Designated locations of conveyor belts
and spreaders in each mining stage determine
the spatial sequence of reclamation processes.
In Phase 1, valleys would be constructed by
adding multiple high ridges with the burden
layers. These new hydrologic corridors replicate
natural landforms and connect to the existing
drainage corridors of the adjacent Khe Lang
Ban Phot national park. In Phase 2, ridges
and mounds would be added by spreaders to

diversify topographic structures of the dump.



This indurated terrain is to create variation

of wind shadow and shaded areas to mitigate
surface erosion and initiate multi-ecological
conditions”. From south to north, the re-
engineered mounds would be constructed
towards the overburden dump. The top elevation
is controlled at the maximum of 600 m above
mean sea level as the original mining plans.

In Phase 3, revegetation would begin after the
topographic preparations. Diverse native plants
are selected as living mechanisms of erosion
control and topsoil replenishment. Nitrogen-
fixing species would be sowed to add nutrient
and organic matters. Variations of species with
different root depths are mixed to increase
surface roughness, intercept raindrops, and
reinforce the topsoil® (Fig. 9). In Phase 4, after
landform manipulation and primary succession,
a new ecosystem starts to establish with
additional nutrients and moisture over time.
Since EGAT is one of the leading organizations
in environmental restoration and reforestation,
their empirical knowledge and experiences

can be applied to establish successive forest
patches as buffer areas for the protected
headwater. In this phase, the overburden
dump is completely transformed into a self-
maintaining and functioning landscape where
natural and manmade ecosystems reunified.

In the final phase, the pit would continuously
being excavated, while extra burden would be
transported and stored at the designated in-pit
dump. Operations and reclamation strategies
of the upper dump can be applied to create a
connective landscape network across multiple
elevations. With accumulating excessive runoff
and sedimentation in the pit as a containment,
new wetland ecosystems can be established over
time (Fig. 10). Throughout the rejuvenating
processes, from the micro-strategies of soil-
bioengineering to the reconstruction of the
overburden landscape, this hydro-topographic
network would gradually reconnect the post-

mining site into the greater headwater landscape.

SRR [ RREIRE

10. 2049 2TRFANEIE SR .
10. The new wetland ecosystem will be established in 2049.

4 Mine Reclamation in Thailand

Initiated by EGAT, this ongoing research
will lead to the largest mine reclamation in
Thailand. Undoubtedly, Mae Moh Mine is
an interconnected landscape of natural and
cultural complexities. A synergistic mapping
process is applied in order to integrate coherent
disciplines and build design strategies that
move beyond achieving spatial qualities. The
process analyzes both existing conditions
and projective topographic transformations
in order to anticipate performances of the
landscape over time. Time-based change
is the norm, and a key characteristic of
sustainability is adaptability. As a part of the
project, Rejuvenated Prominence serves as an
initial experimentation towards post-mining
reclamation in which design departs from
merely spatial arrangements to operational
hydro-topographic strategies in tackling
unforeseen dynamics. Reconciling with the
Mine Master Plan, these operations are time-
based, and still being developed. Definitely,
additional research is required to determine
the future of the site. The resilience that allows
Mae Moh Mine and the headwater basin

LANDSCAPE ARCHITECTURE FRONTIERS / EXPERIMENTS & PROCESSES

to persist over time cannot be achieved by

merely optimizing ecological processes, but
by synthesizing coherent factors, especially
cultural and socioeconomic aspects in place

and time. LAF
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