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ABSTRACT

ABSTRACT

Keywords: green building, construction sites, dewatering, groundwater utilization
1. Purpose of the research

Facing the impact of climate change on water resources, the basic plan and
management of regional water resource systems are mainly by using water resources
development, conservation, scheduling and backup strategies. Among them,
"development " refers to the development of multiple water resources to improve the
water supply capacity. In year 2020, there was no typhoon visiting Taiwan in the wet
season due to climate change. In the face of severe water shortage, multiple water
resources such as drought-resistant wells, pit ponds, stagnant water, mobile water
purification equipment and emergency desalination units have been adopted to mitigate
the water shortage due to drought. The drought condition continued and was not
improved especially in middle and southern Taiwan. For the first time in Taichung city,
the groundwater dewatering from the building construction sites was used as emergency
drought-relief water sources which greatly reduced the water supply pressure of the
reservoir.

For constructing the foundation of the buildings, the groundwater dewatering is
needed if groundwater level is high during the foundation excavation. The amount of
the groundwater pumped may reach thousands of tons or even tens of thousands of tons
per day depending on the scale and groundwater condition at the construction site. And
the time period of groundwater dewatering usually lasts for 8 to 12 months.  Also,
groundwater dewatering from the construction sites is mostly discharged into drainage
system without reuse as water resources. Due to large amount of water consumption at
construction sites, the monthly water fee usually costs tens of thousands New Taiwan

Dollars. In areas without groundwater pollution, this water can be reused with simple
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water purification systems for non-contact water use. This can reduce the cost of water
fee at construction site but also achieve the goal of sustainable utilization of water
resources. In order to promote the efficient of groundwater reuse and establish relevant
measurement methods and benchmarks at construction sites for groundwater reuse in
Taiwan, this project collects and investigates selected cases for construction site of
buildings with groundwater dewatering. And the amount of groundwater withdrawal
and the water consumption at construction sites were evaluated and analyzed.
Recommended and suggestions fort the storage and multiple utilization of the
groundwater were made. Based on these information, the water demand for each water
use unit and contents of the temporary water consumption plan for the construction site
are recommended and developed as a reference for consideration in the Green Building
Evaluation System.

This research project takes ten months. Based on the requirements of the project, it
aims to study the feasibility of incorporating groundwater reuse into the green building
assessment system during the construction process at construction sites. This project
collects relevant building regulations and relevant policies and norms and relevant cases
of groundwater utilization in the construction process of current building sites. Then,
the amount of groundwater dewatering during the construction process and the
temporary water consumption items at constructions sites were studied. Hence, draft of
the temporary water use plan was proposed which included water demand items and
water consumption requirement and contents of the water use plan. Major expectations
of this project are to effectively improve the groundwater reuse at construction sites of

buildings and treat this water resource as source of industry.
2. Methodology and procedures

Research methodology and procedures include following five items:
® (ollect and compile relevant building regulations (water conservancy law) and

related policy specifications.

XII
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® (Collection and analysis of groundwater utilization cases in the construction
process of current building sites.

® Evaluation and analysis the amount of groundwater dewatering during the
construction process and the temporary water consumption of the building sites.

® C(Clarify the water demand items and develop the draft outline of the temporary
water use plan at construction sites of building.

® Propose suggestions for groundwater storage and multiple utilizations of
groundwater withdrawal at construction sites of buildings. Study the feasibility of
incorporating groundwater storage and multiple utilization into the green building

assessment system.
3. Major findings

The definition of “groundwater dewatering” is generally found in the Construction
and Planning Agency, MOI, the Soil and Water Conservation Bureau, Council of
Agriculture, Executive Yuan, and the public works bureaus of various levels of
governments in the Chapter 02240. The well-sinking project for the drainage of
groundwater in the building sites is only explained in the Chapter 02243 of the
Construction Regulations of the Water Resources Agency, MOEA. However, the
definition of “well point dewatering” at construction sites of buildings is no relevant
regulations or regulations. Specifications are detailed. Therefore, this project collects
relevant literature on groundwater dewatering at construction sites of buildings. Dig
well engineering can be roughly divided into sump excavation method, point well
excavation method and deep well excavation method. The data from the collected cases
show that the groundwater dewatering at the construction site is mostly by the deep
well excavation method. Due to the geological characteristics in Taichung areas, well
drilling is mostly carried out manually but other areas are mostly carried out by machine
drilling.

The Executive Yuan had approved the "Emergency Drought Relief Water Source

X1
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Response Plan 2.0", which reused the groundwater dewatering at construction sites of
building. Groundwater dewatering was used as emergency backup water for the first
time in Taiwan. Due to adequate amount of water extraction, drought condition had
been relieved in many areas. However, Taichung City has added the regulations on the
reuse of groundwater in construction sites of buildings to the building construction
regulations but with short and simple paragraph and not reasonable reuse of
groundwater. From the pollutant monitoring results of the top ten groundwater zones in
Taiwan, the Zhuoshuixi alluvial fan and the Jianan Plain have an average grade of 79.3
and 81.4 points, separately. Other eight groundwater zones have the grade greater than
90 points. From the statistics of the annual groundwater withdrawal, Zhuoshuixi
alluvial fan, Jianan Plain and Pingtung Plain are all belong to over-pumping areas and
groundwater recharge is larger than groundwater withdrawal for other seven
groundwater regions. Therefore, development and utilization of groundwater in Taiwan

are available in the future.

4. Major recommendation items

Through this research, following two recommendations are made for immediate-

and short- to middle- term period:

Recommendation 1

Research on the trial evaluation and verification to the green building evaluation system
based on the cases of groundwater reuse in the construction process of the building sites:
immediate
Organizer: Architecture and Building Research Institute, MOI
Co-organizers: Taiwan Architecture & Building Center

The results of research in this year have developed the programs for incorporating
groundwater reuse into the green building evaluation system during construction

process at the building sites. For considering the geological and local conditions of

XIv



ABSTRACT

various regions of construction sites as well as the differences contents for the earth
retaining works, groundwater dewatering schedule and the content of the dewatering
plan. The assessment ratio and method should be adjusted according to the above-
mentioned different constraints. Therefore, it is recommended that the more
construction projects of buildings at different counties and cities should be collected.
Then, the draft temporary water use plan should be evaluated and verified for green
building assessment system. Furthermore, the evaluation parameters and audit
standards are added and revised in the draft temporary water use plan, and the standards
and methods for the management and reuse of groundwater in construction sites in the
green building evaluation system are discussed. They are important for the development

and promotion of the green building rating system in the future.

Recommendation 2

Review and amendment of relevant laws and regulations for groundwater reuse and
dewatering management at construction sites of building: short- to middle- term
Organizer: Architecture and Building Research Institute, MOI
C0-organizer: Construction and Planning Agency, MOI; Water Resources Agency,
MOEA; Local Governments

At present, the construction control regulations and measures in Taichung City
stipulate that if there is pumping and drainage in construction sites of building,
groundwater resource reuse devices should be installed which is included in the city's
construction sites of building in the groundwater dewatering plan. However, the content
of the groundwater dewatering reuse plan does not in detail about the overall water
reuse plan and the percentage of reuse. Hence, water reuse devices cannot achieve the
substantial benefits of sustainable water resource utilization. In addition, for
groundwater dewatering operations, the name of the plan and the content of the
requirements do not have standardization. Therefore, it is suggested that all central/local
governments should unify the name of the groundwater dewatering plan, define the
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terms related to the content of temporary water use plan at construction sites of
buildings, summarize the content structure and arrangement of the plan, review and
amend relevant laws and regulations for groundwater dewatering and reuse and
management during building construction period. These will provide as the reference
for policy development of future groundwater dewatering at construction sites of

building and sustainable water resources utilization.
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