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Abstract - The activities of humans are important factors that cause global warming through the release of various toxic gases 

from industrial sectors and vehicle transportation. This paper evaluated the environmental impacts of the Bhumibol Hydropower 

Plant since construction, operation and maintenance, and decommissioning phases and also explored the possible impact 

mitigation options that may be possible in each phase. 1 MWh of electricity production was used as a functional unit. All raw 

material input and emission output were based on this unit. Data on the construction, operation, and decommissioning of the 

powerplant were gathered from Bhumibol Hydropower Plant through a questionaire survey and an interview. The life cycle 

impact assessment was analyzed using The International Reference Life Cycle Data 2011 passing through SimaPro 8.0 software. 

The result of characterization showed that the construction phase had the highest impact, and the main sources of construction 

materials came from using cement and steel. After normalization impacts, the results indicated that climate change, water 

resources depletion, and human toxicity-cancer effects should be given importance. To reduce the environmental impact, 

replacing eco-concrete for future dam construction could mitigate greenhouse gas emissions by 52.2% and human toxicity by 

55.0%. Recycling steel during power plant decommissioning could mitigate greenhouse gas emissions by up to 84.0%. Aside 

from this, integrating both options could potentially reduce 88.4% of greenhouse gas emissions and 74% of human toxicity.  

Keywords Life cycle impacts, hydropower plant, construction materials, eco-concrete, steel recycling. 

1. Introduction 

Hydroelectricity is one of the cleanest energy sources due 

to no pollutant from fuel combustion. By the way, a dam with 

large reservoir must be constructed followed with a big 

damage of forest and ecosystem. At the same time, a dam 

provides various advantages such as a sustainable water 

resource for both daily life utilization and agriculture. The 

dam is also used for drought and flood management. In order 

to achieve sustainable management or minimize 

environmental impacts of hydropower plant. The hydropower 

plant must be started with dam construction, while most of 

which exhibit various impacts, including ecology, and 

environment would like to assess on how much impacts 

throughout the life cycle of a hydropower plant and what 

would be any options to mitigate the life cycle impacts of a 

hydropower plant would be worthy studied. Globally, the 

construction of large dams has massive environmental and 

social impacts, especially the mitigation option on greenhouse 

gases emission could be helped to minimize the environmental 

impact for promoting the country into carbon neutrality. 
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According to several LCA studies of various types of 

power plants [1–6], similar trends can be observed in that life 

cycle GHG emissions from renewable energy power plants are 

much lower than those from fuel-fired power plants (see also 

Fig. 1). 

 

Fig. 1. Life Cycle GHG emissions Comparison of 

Various Types of Power Plants 

Another LCA study of power plants in Thailand reported 

that the life cycle impacts of hydropower plants were 

significantly lower than those of various kinds of thermal 

power plants [7]. Also, the life cycle GHG emissions of large 

hydropower plants are remarkably lower than those of both 

mini and micro hydropower plants. Both figures confirm that 

electricity from large hydropower plants is one of the cleanest 

energy sources, as shown in Fig. 2.  

 

 

Fig. 2. Life Cycle GHG Emissions per MWh Comparison 

of Various Sizes and Types of Power Plants in Thailand 

Some studies also reported that the highest impacts were 

exhibited during the construction phase for hydropower plants 

and during operation for fuel-fired power plants [8]. 

Therefore, mitigation options suggested by the previous 

studies mostly focused on eco-design (which considers 

environmental aspects at all stages of the product development 

process) as well as supplementary eco-construction-friendly 

materials for future construction, as well as maximizing 

recycling of steel and utilization of demolition waste [9]. 

As shown in Fig. 2, previous studies related to the life 

cycle impacts of various-scale hydropower plants, both in 

Thailand and other countries, report similar trends, the highest 

impacts occur during the construction phase and the lowest 

during the operation and maintenance phase, excluding the 

decommissioning phase. Even though there are many studies 

on the LCA of hydropower plants, there are not yet any studies 

on a large-scale hydropower plant to compare the 

environmental impacts of the three phases (construction, 

operation and maintenance, and commissioning) in Thailand. 

The majority did not focus on the impact contribution of each 

phase of the power plant life cycle, and life cycle inventory 

data are mostly referred to from databases. 

This research aims to evaluate the life cycle environmental 

impacts of the Bhumibol Hydropower Plant during the 

construction phase, operation and maintenance phase, and 

decommissioning phase, as well as explore possible impact 

mitigation options for each phase. Section 2 provides the 

methods, including impact categories and indicators. In 

Section 3, highlights highlight the outcome of this study under 

impact assessment using the International Reference Life 

Cycle Data at midpoint technique, and in Section 4, this study 

concludes with recommendations for mitigation options for 

large hydropower plants. 

2. Methodology 

Environmental impacts throughout the life cycle of the 

Bhumibol hydropower plant were evaluated using SimaPro 

8.0 LCA software with a functional unit of 1 MWh. The 

International Reference Life Cycle Data (ILCD) system was 

applied to characterize the environmental impacts, as shown 

in Table 1. 

Table 1. Impact Category According to ILCD 2011 Midpoint 

Version 1.09 

Impact Category/Indicators Unit 

Climate change  kg CO2 eq 

Ozone depletion kg CFC-11 eq 

Human toxicity, non-cancer effects CTUh 

Human toxicity, cancer effects CTUh 

Particulate matter kg PM2.5 eq 

Ionizing radiation HH kBq U235 eq 

Ionizing radiation E (interim) CTUe 

Photochemical ozone formation kg NMVOC eq 

Acidification molc H+ eq 

Terrestrial eutrophication molc N eq 

Freshwater eutrophication kg P eq 

Marine eutrophication kg N eq 

Freshwater ecotoxicity CTUe 

Land use kg C deficit 

Water resource depletion m3 water eq 

Mineral, fossil & ren resource 

depletion 

kg Sb eq 
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Normalization analysis was performed to identify the key 

contribution and compare the impact priority for proposing 

mitigation options. The LCA study started with the 

identification of goals, scope, system boundaries, and 

functional unit definitions. Followed by data inventory design 

and on-site data collection. After inventory analysis, the 

results were interpreted based on selected impact categories 

and indicators. Also, the boundary condition of the present 

study, as shown in Fig. 3, and details of the LCA process for 

this study are briefly described below. 

a. Goal and scope definition, the goal of LCA in this study 

is to evaluate the life cycle environmental impacts of the 

Bhumibol hydropower plant using SimaPro 8.0 software 

and ILCD 2011 Midpoint version 1.09. The scope of this 

study covers three phases: (1) plant construction; (2) 

operation and maintenance; (3) end of life 

(decommissioning). 

 

 

Fig. 3. System Boundary in The Present LCA Study 

 

Life Cycle Inventory, this step involves creating an 

inventory of input and output flows for the electricity 

generation system such flows include inputs of water, energy, 

raw materials, and emission releases to the air, land, and water. 

All materials used for construction were collected from a bill 

of quantity directly provided by the Electricity Generating 

Authority of Thailand (EGAT). All materials and energy used 

during operation and maintenance were collected from bills 

provided by EGAT’s specialist for the power plant. Thus, the 

list of inventory inputs for this study received from the 

Electricity Generating Authority of Thailand (EGAT) is 

summarized in Table 2. 

Table 2. Life Cycle Inventory Input per Functional Unit for 

the Production of 1 MWh of Electricity 

Item Materials Unit Total per 

FU (1 

MWh) 

 

 Construction Phase 

Materials Parts  

1 Structural Steel Kg/FU 2.48E-03 

2 Metalwork – Steel Kg/FU 2.19E-03 

Item Materials Unit Total per 

FU (1 

MWh) 

 

3 Grouting  Sack/FU 9.55E-04 

4 Porous concrete Kg/FU 4.87E-08 

5 Reinforcement Steel 

Bars 

Kg/FU 6.24E-02 

6 Concrete for Dam Kg/FU 3.49E-01 

7 Concrete for Power 

plant and appurtenant 

work 

Kg/FU 2.68E-01 

8 Timber  M3/FU -2.18E-05 

Equipment Parts  

9 Penstock Kg/FU 3.14E-03 

10 Water Gates-Steel Kg/FU 1.68E-03 

11 Valve-Steel Kg/FU 4.01E-04 

12 Cast Iron Pipe Kg/FU 8.39E-04 

13 Carbon Steel Pipe Kg/FU 2.12E-04 

14 Copper  Kg/FU 1.25E-05 
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Item Materials Unit Total per 

FU (1 

MWh) 

 

15 Asphalt Mton/FU 4.41E-06 

16 Asbestos Cement Kg/FU 4.59E-06 

17 Aluminium  Kg/FU -8.13E-08 

18 Concrete Sewer Pipe  Kg/FU 7.62E-08 

Operation and Maintenance Phase 

1 Transformer/Lubricant 

Oil 

Liters 

/FU 

3.34E-04 

2 Gasoline for 

administrative 

activities 

Liters 

/FU 

8.15E-06 

3 Diesel for 

administrative 

activities 

Liters 

/FU 

1.81E-05 

Decommissioning Phase 

1 Structural Steel Kg/FU -2.37E-03 

2 Metalwork - Steel Kg/FU -3.55E-03 

3 Reinforcement Steel 

Bars 

Kg/FU 8.24E-06 

4 Copper  Kg/FU -2.78E-02 

Source: EGAT,2022 

b. Impact Assessment using ILCD 2011 Midpoint Version 

1.09 as well as Ecoinvent Database Version 3 were used 

for life cycle impact assessment in this study. Impact 

categories with 16 indicators according to the ILCD 2011 

midpoint method. 

c. Interpretation, results from the impact assessment were 

interpreted to evaluate environmental impact categories 

in order that appropriate impact mitigation options could 

be considered. 

3. Result and Discussion 

The LCA results of the Bhumibol hydropower plant, as 

presented in Fig. 4, clearly show that the construction phase is 

evaluated as having the highest environmental effect 

compared to operation and maintenance and decommissioning 

phases, respectively acts as a filter: Ensures research is 

properly verified before being published improves the quality 

of the research. 

 

Fig. 4. Characterization Results of the Bhumibol 

Hydropower Plant 

 

 

Fig. 5. Normalization of Environmental Impacts of 

the Bhumibol Hydropower Plant 

 Beside of this, in part of normalization, the three key 

environmental impacts, namely climate change (0.69 kg CO2-

eq/MWh), human toxicity-cancer effects (9.85E-09 

CTUh/MWh), and water resources depletion (2.34 m3 water 

eq/MWh), are high enough to be observed from the graph of 

all 16 impact categories as shown in Fig 5. It is noticed that 

climate change and human toxicity impacts mainly exhibit 

during the construction phase, while water resource depletion 

exhibits during operation and maintenance phase. The figure 

clearly confirms that climate change and human toxicity 

impacts dominate during the construction phase, while water 

resource depletion dominates during operation and 

maintenance phase. 

 Life cycle GHG emissions of the Bhumibol hydropower 

plant are roughly compared with those of various sizes of 

hydropower plants in Thailand, as shown in Fig. 6. 

Importantly, the comparison results reveal that the life cycle 

GHG emissions per MWh of the Bhumibol hydropower plant 

are significantly lower than the average emissions of four 

large hydropower plants as well as mini and micro 
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hydropower plants in Thailand. Furthermore, the current study 

could conclude that large hydropower plants emit less GHG 

emissions than micro and mini hydropower plants, despite the 

fact that their capacity is lower in comparison to this study. 

Also, the assessed GHG emissions of hydropower plants, both 

large and small, should vary based on differences in 

geographic location, age, climate condition, reservoir 

characteristics, and installed capacity. 

 

Fig. 6. GHG emissions in this study were compared with 

those of various-size hydropower plants in Thailand. 

Regarding key sources of GHG emissions during the 

construction phase of the Bhumibol hydropower plant, it was 

observed from Fig. 7 that concrete and steel are two major 

sources of GHG emissions during the construction phase, 

which mainly come from embodied GHGs in cement and 

steel. The embodied GHGs of cement are mainly CO2 

emissions from limestone during cement production, while the 

embodied GHGs of steel are mainly CO2 emissions during the 

energy-intensive blast furnace steelmaking process. 

 

Fig 7. Key Sources of GHG emissions during Construction 

phase of the Bhumibol Hydropower Plant 

 GHG mitigation by eco-concrete replacement for future 

construction is generally suggested in many studies [10]. 

Using rock-fill concrete technology is one more mitigation 

option suggested in some studies [11]. 

 In general, eco-concrete can be either cement-free (like 

Geopolymer concrete) or general cement mixed with 

supplementary cementous inclusions (like fly ash or ground 

granulated blast furnace slag) [12]. The cement may be 

manufactured with lower embodied GHG by using waste or 

residual materials from industries as alternative fuels and raw 

materials, resulting in less consumption of both fuels and 

materials resources and, hence, reducing carbon dioxide 

emissions during cement manufacturing. 

 Eco-concretes used for evaluation of impact mitigation 

in the present study are two types of general cement mixed 

with supplementary cementous inclusion and other additives. 

Each of them has its specific properties as summarized below. 

• Eco-concrete 1 is under experimental research in Thailand 

and is not yet commercially available [13]. It is Portland 

cement mixed with silica powder to increase acid 

resistance and mixed with high CaO Mae Moh fly ash to 

increase compressive strength. The mixing with silica 

powder would reduce the consumption of cement raw 

materials, especially limestone, reducing both cost and 

CO2 emissions. 

• Eco-concrete 2 is a product of Thailand developed by 

SCG, INSEE, Asia Cement, Jalapathan Cement, Thai 

Pride Cement Company, and Globe Cement and is 

commercially available by Thai Cement Industry 

Association. It is Portland cement mixed with hydraulic 

cement and pozzolanic (both natural and fly ash), silica 

fume, and smelting sludge to increase cement's important 

properties, and mixed with some additives to increase 

alkali resistance. It also uses alternative fuel and raw 

material wastes as co-processing, which reduces 

consumption of both fuel and raw materials, reducing both 

cost and CO2 emissions. 

 Maximizing the recycling of steel for the construction of 

both dams and power plants is one of the highest potential 

mitigation options suggested by several studies [14,15]. The 

life cycle GHG emissions of the Bhumibol hydropower plant 

were then evaluated based on the assumption of either eco-

concrete replacement or steel recycling, or both. The results of 

the evaluation are shown in Figs. 8–10. 

 

Fig 8. Mitigation of Construction Phase GHG emissions of 

the Present Hydropower Plant upon Replacement with 

Various Types of Eco-concrete 

 Upon evaluation of the GHG mitigation of the Bhumibol 

hydropower plant with eco-cement replacement, as illustrated 

in Fig. 8, it is observed that the GHG emissions would reduce 

from 0.69 to 0.58 kgCO2/MWh (15.9% mitigation) if 

replacing with eco-concrete 1 and reduce to 0.33 kgCO2/MWh 

(52.2% mitigation) if replacing with eco-concrete 2. By the 

way, due to the fact that only eco-concrete 2 is commercially 
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available in Thailand at present, eco-concrete 2 was used for 

the evaluation of various mitigation options in this study. 

 Regarding GHG mitigation with various percentages of 

steel recycling, the results as shown in Fig. 9. indicate that the 

life cycle GHG emissions was reduced from 0.69 to 0.46, 0.30, 

0.11, and 0.06 kgCO2/MWh, with 40%, 60%, 80%, and 100% 

steel recycling. Therefore, maximizing steel recycling would 

be highly recommended for the GHG mitigation options. By 

the way, some studies reported about 20% natural 

deterioration. In addition, due to the lack of a plan for the 

Bhumibol dam removal soon, only steel from power plant 

decommissioning was used for mitigation of steel recycling, 

excluding steel from dam removal [16]. 

 

Fig. 9. Mitigation of Construction Phase GHG emissions of 

the Present Hydropower Plant upon Various Percentages of 

Steel Recycling 

 It was observed from Fig. 10. that the life cycle GHG 

emissions of Bhumibol hydropower plant would be reduced 

from 0.69 kg CO2/MWh to 0.33 kg CO2/MWh (52.1% 

reduction) if replacing with eco-concrete 2, but mitigated up 

to 84% if 80% steel recycling, and mitigated up to 88.4% if 

integration of both mitigation options. 

It was observed from Fig. 10. that the life cycle GHG 

emissions of Bhumibol hydropower plant would be reduced 

from 0.69 kg CO2/MWh to 0.33 kg CO2/MWh (52.1% 

reduction) if replacing with eco-concrete 2, but mitigated up 

to 84% if 80% steel recycling, and mitigated up to 88.4% if 

integration of both mitigation options. 

 

Fig. 10. Mitigation of Construction Phase GHG emissions 

of the Present Hydropower Plant upon Various Mitigation 

Options 

 

Fig. 11. Key Sources of Life Cycle Human Toxicity- 

Cancer Effect. 

Regarding key sources of human toxicity-cancer effect, 

which is another hot spot environmental impact exhibit during 

the construction phase, even slightly, it is noticed from Fig. 

11. that steel is a major source of the human toxicity impacts, 

followed by the much lower impact from concrete. Therefore, 

replacement with eco-concrete as well as maximizing steel 

recycling would mitigate not only GHG emissions but also the 

human toxicity impact. The life cycle human toxicity and 

cancer effect of the Bhumibol hydropower plant was then 

evaluated under various mitigation options and shown in Figs. 

12–13. 

Regarding mitigating human toxicity with steel recycling, 

it is noticed from Fig. 12. that the life cycle human toxicity for 

which the volume of mitigation would be reduced from 9.85E-

09 to 8.08E-09, 6.62E-09, 3.56E-09, and 2.92E-09 CTUh, 

respectively, with portions of 40%, 60%, 80%, and 100% steel 

recycling. This confirms that steel recycling is one of the most 

important mitigation options, with a high recommendation. 

Thus, this study confirmed that maximizing steel recycling 

would also be recommended for human toxicity mitigation 

options. 

 

Fig. 12. Mitigation of Human Toxicity-Cancer Effect 

Impacts from Steel Recycling Options. 

 Mitigation of human toxicity, as shown in Fig.13. 

indicates that the volume of human toxicity would be 

mitigated up to 55% upon eco-concrete 2 replacement and 

mitigated up to 63.8% if recycling 80% of steel from power 

plant decommissioning. Meanwhile, it would be mitigated up 

to 74.0% with the integration of both mitigation options. 



INTERNATIONAL JOURNAL of RENEWABLE ENERGY RESEARCH  
R. Wansweat et al., Vol.13, No.4, December, 2023 

 1544 

 

Fig. 13. Mitigation of Human Toxicity-Cancer Effects with 

Eco-concrete Replacement and/or Steel Recycling 

 Reducing the human health effect can be done by 

constraining the quantity of steel and/or using eco-steel 

materials in the engineering design process to minimize it, and 

the volume of mitigation options will be reduced as 

recommended. 

 By the way, these two mitigation options cannot be 

implemented at present and need to wait until the power plant 

is decommissioned or a new dam is constructed. The options 

that can be implemented at present are limited to the 

mitigation of impacts during O&M, one of which is water 

resource depletion. Another is GHG emissions from O&M 

activities. 

 Water resource depletion is one of the three hot spots for 

environmental impacts of the Bhumibol hydropower plant 

found in the present study. Even though not many mitigation 

options for water resource depletion have been reported, the 

researcher would recommend increasing water resource 

capability by maximizing reforestation at the dam upstream 

areas as well as in the northern part of Thailand. This is similar 

to the suggestion by Yeo and Lim [16] in North Korea. 

 Another option to mitigate water resource depletion is 

increasing the efficiency of hydro turbines by applying 

variable gear to reduce the turbine speed. A Francis turbine 

recommended by [17,18] is a popular example at present. 

 Regarding GHG emissions during the O&M phase, 

which mainly come from materials and energy used during 

O&M activities, the present study found them to be much 

lower than the emissions during the construction phase, so that 

the emissions during O&M cannot be observed from the graph 

in Fig. 4. The GHG emissions during the O&M phase, as 

shown in Fig. 14, illustrate that diesel for administrative cars 

as well as dam tourism boats exhibit the highest emissions, 

followed by gasoline for administrative cars and lubricants for 

transformers. 

 

Remark: 

* Embodied GHGs (Cradle-to-Gate) 

** Gasoline used for admin vehicles, cradle-to-grave (embodied + 

combustion GHGs) 

*** Diesel used for both admin vehicles and boats for dam tourism, 

cradle-to-grave (embodied + combustion GHGs) 

 

Fig. 14. Key Resource of GHG emission during O&M Phase 

 

The emissions from gasoline and diesel for O&M-related 

activities as well as diesel for dam tourism would be mitigated 

by replacing the existing cars or boats with electric vehicles, 

solar-powered boats, or hybrids of electric and solar-powered 

boats [ 19-21]. 
 A possible mitigation option for emissions from 

lubricants would be replacing them with low-carbon or 

carbon-neutral lubricants. An example is a product developed 

by replacing oil with low-carbon, carbon-neutral, or 

biodegradable lubricants. 

 It is noticed that mitigation of GHG emissions is the only 

impact mitigation option that can be implemented at present, 

there is no need to wait for new construction or 

decommissioning. By the way, direct mitigation from 

activities during O&M is quite low. Therefore, maximizing 

indirect mitigation or sequestration with reforestation is highly 

recommended for the Bhumibol hydropower plant. 

4. Conclusion 

 The Bhumibol Hydropower Plant's effects on the 

environment during the building, operation and maintenance 

(O&M), and decommissioning stages were assessed in this 

study, along with potential methods for impact mitigation in 

each phase. The evaluation of environmental hot spot of the 

Bhumibol Hydropower Plant can be confirmed that the 

construction phase is the highest emission compared with 

O&M and decommissioning phases. The LCA results reveal 

that there are three key environmental impacts, namely 

climate change (life cycle GHG emissions 0.69 kgCO2 per 

MWh), human toxicity - cancer effects (9.85E-09 CTUh), and 

water resource depletion (3.41E-02 m3 water per MWh).  

 The results also indicate that key sources of the climate 

change and human toxicity impacts are mainly embodied 

GHGs of construction materials, especially concrete and steel. 

Hence, both impacts dominate during the construction phase 

and cannot be directly mitigated except by planning to 

maximize steel recycling during decommissioning and/or 

using eco-concrete for future dam construction (if any). 



INTERNATIONAL JOURNAL of RENEWABLE ENERGY RESEARCH  
R. Wansweat et al., Vol.13, No.4, December, 2023 

 1545 

 To mitigate the environmental impact, mitigation 

options were proposed based on a literature review. It was 

observed that the life cycle GHG emissions per MWh could 

be mitigated from 0.69 kg CO2/MWh to 033 kg CO2/MWh if 

replaced with eco-concrete commercially available in 

Thailand at present. The life cycle GHG emissions were also 

observed to be mitigated by 40%, 60%, 80%, and 100% steel 

recycling. If both mitigation options were integrated, using 

eco-concrete in conjunction with 80% steel recycling would 

result in up to 88.4% life cycle GHG emissions. 

 Apart from GHG emissions during construction phase, 

some activities during O&M also emit GHGs even very much 

lower than the emissions during the construction phase, and 

some can be mitigated at present. The results reveal that key 

sources of GHG emissions during O&M are lubricant for 

transformer maintenance. A possible mitigation option for the 

lubricant is replacing it with carbon neutral or biodegradable 

lubricant [22]. Meanwhile, the mitigation options for admin 

transport would be maximize utilization of electric cars as well 

as electric and/or solar-powered boats for dam tourism. In 

addition, energy efficiency measures would be implemented 

for all activities. Also, increasing carbon sink with 

reforestation is highly recommended to maximize 

compensation of the emissions during construction which 

cannot be directly mitigated at present. 

 One more environmental impact during O&M is water 

resource depletion. Even though no direct mitigation option 

has yet been reported, the present study would recommend 

increasing water resource capability by maximizing 

reforestation at the dam upstream as well as any areas in the 

northern part of Thailand. Also, increasing turbine efficiency 

is another option to be recommended for mitigation of water 

resource depletion. 

 As summarized, hydropower plants are environmentally 

friendly, and renewable energy sources have a positive impact 

more than the fossil power plant.  This could be referred to in 

applying to eco-design and eco-construction materials such as 

eco-cement and eco-steel for the new future dam investment 

project in an international country, which are the main parts of 

dam and power plant construction to reduce GHG emissions 

and promote a balance between emitting carbon and absorbing 

carbon from the atmosphere, as called carbon neutrality. A 

recommendation for the benefit of this study as part of the 

sustainability development of hydropower plants is shown as 

follows. 

• Being a guideline to the potential mitigation option 

in future dam construction study in global and local 

country. 

• Use for the new knowledge and guild line about 

future dam construction to reduce concrete quantity 

in case of a global project if Thailand government 

and neighbouring country to invest in building in the 

new dam in neighbouring country for energy 

development between the country in the future. 

• For being guild line in additional solution of EIA 

(Environmental Impact Assessment) to add the part 

of the LCA (Life Cycle Assessment) into its 

document for completion in part of management and 

technique in dimension of policy to promotion and 

conservation of environmental quality Act. 

• Being a guideline to make a community near the dam 

without having negative impacts from the dam and as 

a tourist site to study about the dam and interact with 

local communities near the dam. 

• Policy proposal from the present research such as 

promoting the construction materials such as Eco-

cement and Eco-steel technology on user 

organization. 

Limitation 

 Data source limitations regarding transportation and 

electricity consumption during construction periods of dams 

and power plants were insufficient to consider in the present 

study. Also, the implementation of mitigation options could 

apply to their organization, which is still under strategic 

development by EGAT. 
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