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Abstract

1y  Origin of the Project

The Hsinchu region faces insufficient ssburced water supplies
and relies on water resource allocation from Taoyuan and Miaoli areas to
maintain stable water supply. In response to future industrial development
and water demand, it is essential to remldcought risks in the Hsinchu
region and ensure water supply resilience. To achieve the goal of
enhancing the reliability of water resource supply, it is evident that the
Hsinchu region still requires the development of new water sources.

This project aims to conduct a "Preliminary Planning and
Hydrological Utilization Study for the Baoshan Il Reservoir." The scope
of work includes initial environmental and ecological surveys,
hydrological and engineering analysis, joint utilization aniglyg water
resources in Taoyuan, Hsinchu, and Miaoli areas, investigations of the
watershed and associated engineering land use, as well as preliminary
engineering planning. The findings will serve as references for the

subsequent planning and implemerdatof the Baoshan |l Reservoir.
2y  Project Background Analysis
(1) Basin Overview
The proposed Baoshan Il Reservoir is located within the Tougian

River Basin. The basin covers an area of 565.94 sdubkmmeters, with

a main river length of 63.03 kilometers (including the-kKibmeter
Shangping River and the 28lometer Yuluo River tributary). The annual
runoff volume is approximately 1.019 billion tons. Existing water

facilities in the Tougian River &sin include Baoshan Reservoirs | and Il,

Longben Weir, and Shangping Weir.
(2) Topography and Geology
Ay Regional Topography
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The elevation surrounding the Baoshan Ill Reservoir ranges from
approximately 50 to 350 meters above sea level. The area belongs to a
plainshill transition zone, characterized by gentle undulations without
prominent ridgelines, but with fragmented andgead terrain.

The Yuluo and Shangping Rivers converge in the Hengshan area
to form the Tougian River. Upstream from this confluence, the terrain
gradually rises, transitioning into foothills and river valleys. Notable
features like Zengchang Weir and Shangping Weirsgtated within

this transitional foothill zone.
By Regional Geology

The exposed strata in the area range from the Late Miecene
Pliocene to the Pleistocene and Holocene epochs. The sequence
includes the Nanzhuang Formation, ZhuolBarmation Yangmei
Formation (Zhaojing and Zhaomen segments), Damaopu
Conglomerate, Dianzihu Formation, terrace deposits, and alluvial
deposits.

The primary geological structures are faults and folds,
predominantly trending northeasbuthwest. Major features include
the Mawudu Fault, Ruangiao Fault, Dapingdi Fault, Zhudong Fault,
and Luchukeng Anticline.

Cy EnvironmentalGeology

The area lacks significant geological hazards such as debris flows
or rockfalls. However, potential slope issues, including rock debris
slides and rock mass movements, are identified within the Baoshan Il
Reservoir catchment and near the intake tunntHeShangping River
segment.

Geological sensitivity to landslides and rockfalls is mainly

distributed around the catchment area and near the intake tunnel of the
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Shangping River segment, often associated with dip slopes. According
to the "Interim Report on Geological Surveys and Topographic
Mapping for Baoshan Il Reservoir," 29 landskdeone zones have
been identified within the reservoir submergence area. ahgest

zone, A1, covers an area of 4.5 hectares.

Dy Dam Site Geology

The dam site is situated in a lawil region with moderate
undulations and fragmented terrain. The dominant exposed rock
formation is the Zhaojing segment of the Yangmei Formation,
consisting mainly of thick sandstone, muddy siltstone, and mudstone.
Weatlered sandstone on the abutments appears yddtown and
exhibits loose cementation.

The topsoil layer in the dam site area is about 1 to 2.6 meters
thick, underlain by a weathered yelldwown rock layer, which
extends to a depth of approximately 17.9 meters. Below this, the rock
comprises fine to coarsgrained sandstone with layers ramg from
several meters to 280 meters in thickness, loosely cemented with
occasional carbonaceous material and shell fossils. Mudstone layers
are dark gray, 10 to 30 centimeters thick, occasionally reaching 1 to 2
meters. The rock layers strike N44°E/3E, aligning with the dam
axis and dipping upstream, providing a stable and watertight
foundation.

The compressive strength of the sandstone at the dam site ranges
from 5.7 to 129.57 kgf/cm?2 with a static elastic modulus (E50t) of
7,182 kgf/cm2 Triaxial test results show a peak cohesion (Cp) of 8.06
kgf/cm2 Siltstone exhibits compressive strengthvbe¢n 11.63 and
95.66 kgf/cm2 an elastic modulus (E50t) of 8,930 kgf/cm2 and a peak

cohesion (Cp) of 7.87 kgf/cm2 Overall, the dam site's sandstone is
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classified as very weak to weak rock, with high deformability and low
shear strength.

Rock permeability is generally low, with permeability
coefficients estimated at 7.0110
of 20 meters, rock permeability decreases significantly, indicating

improved wateitightness at greater depths.

(3) Humanities and Socioeconomic Factors

From 2011 to 2023, the population of Hsinchu County and
Hsinchu City has consistently increased. The Taoydamchu
Miaoli region boasts a comprehensive upstream, midstream, and
downstream supply chain for higbch industries, forming a north
south technlogical corridor in western Taiwan. The Executive Yuan's
planned "TaoyuatsinchuMiaoli Greater Silicon Valley Project”
aims to address future industrial water demand and adapt to climate
change by enhancing water supply stability in the Hsinchu region.
Consequently, there is a continued need for developing new water

sources in this area.

(4) Summary of Related Water Resource Projects

According to the 2021 "Basic Plan for Water Resource
Management in Taiwan," the primary goals for the northern region
include strengthening water resource allocation and adding backup
water facilities. Strategies include intbasin water transfers, such a
diverting northeastern water sources or transferring raw water from
northern regions southward, to bolster resilience for key industrial
zones against climate change.

Other measures involve implementing advanced water
reclamation projects in Taoyuan and Zhubei, as well as seawater

desalination technologies, to meet industrial water demands in
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Taoyuan and Hsinchu. Additionally, revitalizing irrigation ponds in
Taoyuan for water storage and executing projects like water transfers
from Xindian River to Taoyuan, Yuluo River groundwater utilization,

and connecting Shi men Rwatesystems r wi

are proposed to enhance regional water supply and resilience.

(5) Regional Supply and Demand Analysis

The 2021 "Water Resource Management Plan Taiwan"
reported that Hsinchu's water demand in 2019 was 594,000 CMD
(cubic meters per day), with a supply capacity of 610,000 CMD,
sufficient for current needs. However, to meet the projected demand
of 795,000 CMD by 2036, the region must integrate recta water

development and intdvasin water allocation.
(6) Related Projects

Ay Feasibility Study on Artificial Lakes or Storage Facilities in Hsinchu
(2022)

After evaluating various water storage options in Hsinchu, the
preferred solutions are the Baoshan Ill Reservoir, Fengshan River
Estuary Weir, and Fengtian Artificial Lake. Among these, the Baoshan
Il Reservoir project is prioritized. If integrated withaToy uan o0 s
Shimen Reservoir water system, it would enhance backup water
resource allocation and inteegional water transfer capacity.

By Feasibility Study on New Water Sources for Fengshan and Tougian
Rivers (2023)

This study assessed new water source options under joint
utilization of Dahan River, Touqgian River, and Zhonggang River
systems. The Baoshan Il Reservoir, with its substantial storage
capacity, demonstrated superior drougftigation benefits and

enhancd system stability.
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The preferred solution involves constructing the Baoshan Il
Reservoir along with the Shimé#sinchu interconnection pipeline and
the Yuluo River water diversion project. Key infrastructure includes a
main dam, spillway, water connection systems, and digarstructures.

(A) Reservoir Detalils:
a. Full water level elevation: 151.35 meters.
b. Effective storage capacity: 50.32 million cubic meters.
(B) Yuluo River Utilization:
a. A weir will be constructed approximately 60 meters downstream of
Zengchang Bridge on the Yuluo River.
b. Water will be diverted via gravity through a tunnel to Baoshan Il
Reservoir, connecting Baoshan I, Il, and Il Reservoirs through an

interconnection pipeline for storage in Baoshan Il Reservoir.

Cy ShimenReservoir to Hsinchu Interconnection Pipeline Project

Once compl eted, the Shi men | nt
enhance joint water resource all ¢
Reservoir, Hsi nchuds Baoshan | a
Canal . Scheduled for completion i
t he otr owiel | provide a backup sup,
water per day to Hsinchu. This b
drought relief or emergency water

Dy Baoshan Water Treatment Plant Phase IV Expansion and Phase |
Equipment Improvement

The Phase |V expansion project
pl anned treat ment capacity I nc
Concurrently, Phase I equi pment

capacity from 60,000 to 110,000
Baoshan Watelranrésatmemnal Pout put \
450,000 to 600,000 CMD, ensuring
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supply to meet the growing demand

3y Hydrological and Hydraulic Analysis
(1) General Meteorology and Hydrology

Hsinchu lies in a subtropical climate zone, characterized by high
temperatures and humidity due to its low latitude and the influence of
warm ocean currents. The monthly average highest temperature occurs in
August, while the lowest occurs in January. Bmual average rainfall
is about 1,900 mm, predominantly concentrated between February and
September due to the southwest monsoon and typhoons, while October to
January constitutes the dry season, contributing only 16% of the yearly
precipitation.

For hydrological analysis of Baoshan Reservoir's watershed,
historical maximum daily rainfall (converted to -Bur values) was
analyzed usingdata from Zhudong Station and Baoshan Il Reservoir
Station, updating records to 2023 with 120 samples, averaging 163 mm.
For Zengchang Weir, historical maximum-#8ur rainfall was analyzed
using data from several stations, including Taigeknan and Meikitia,

updated records to 2023, totaling 101 samples with an average of 362 mm.

(2) Baoshan lll Reservoir Design Flood Analysis

Ay Frequency Rainfall and Flood Analysis
The Baoshan Il watershed lacks flow records but has 120 years of
rainfall data. Updated hydrological samples were analyzed with six
probability distributions. The le§earson Il distribution was identified
as the massuitable based on least squares error (SSE) and standard error
(SE). A triangular unit hydrograph model was used to estimate flood

discharges for various return periods (Table 1).
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Table 1.Baoshan Il Reservoir Watershed Flood Frequency Analysis

Return Period (Years) 2 5 10 20 50 100 | 200 | 10,000
Rainfall (mm) 165.2| 229.2| 278.6| 331.6| 409.4| 475.4| 548.6| 1,148.7
Flood Dischargécms)| 15 21 25 30 37 43 49 104

By Probable Maximum Flood (PMF)

PMF estimation utilized methods including WMO statistical analysis and

adjusted stormshifting techniques to calculate the probable maximum
precipitation (PMP). These results
global maximum ramfall envelopes. Using the adjusted triangular unit
hydrograph model, the PMF for Baoshan lll was estimated at 249 cms
(Table?2).

Table 2.Baoshan Il Onédbay PMP Analysis Results

Duration (hr) 1 3 6 12 18 24 36 48
WMO Statistical Method | - - - - 1,201 - -
Storm Shifting & Dew Poin] 409 | 792 | 1,375| 1,705| 2,324| 2,764| 3,359| 3,585

Table 3.Baoshan Il PMF Estimation

Method PMF (cms) Notes
Frequency Flood Analysis 104
(Q10,000)
Triangular I—éﬁfrt())graph (Storm 249 Recommended
Krieger Envelope Curve 194 296

(3) Zengchang Weir Design Flood Analysis
The watershed rainfall data for Zengchang Weir was updated to 2023, with
101 years of record analyzed using -ldgarson Il distribution. The
triangular unit hydrograph model was applied to estimate flood discharges.
To ensure consistency, flood flow estéites were compared to regulatory
values at nearby Zengchang Bridge, with a conservative selection of peak
flows (Table4).

Table 4. Zengchang Weir Watershed Frequency Flood Analysis

Return Period 2 5 10 20 50 100 200
(Years)

Peak Flow (cms) 600 1,160 1,630 2,120 2,850 3,470 4,150
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4y  Analysis of Divertible Water Volume
(1) Estimated Natural Flow:

(A) The annual average natural flow of the Tougian River basin is 1.019
billion miyear.
(B) Oiluo Creek and Shangping Creek contribute the most, at 384 million

mJyear and 519 million miyear, respectively.

By Residual Flow and Divertible Water Volume:

(A) The annual residual fl ow at Long?o:e
accounting for 56.5% of the total natural flow.

(B) The residual flow at Zengchang Weir is 281 million myyear, with a
divertible water volume of 138 million miyear.

(C) The lower diversion rate at Shangping Weir is due to existing water

retention demands.

Cy Feasibility of Baoshan Il Reservoir:

(A) Assuming maximum storage capacity (50.32 million m3 and an
annual utilization rate of 1.5 times, the divertible water volume from

Zengchang Weir is sufficient to fill Baoshan Il Reservoir.

(2) Contribution of Baoshan Ill Reservoir to the Tougian River Water System

Ay Supply Scale:

Af ter t he devel opment of Bao:
Zengchang Wei r, the additional v
175,000 to 200,000 CMD, dependi ng
hei ghtii1514356m) .

By Optimization Recommendations:

Optimizing the coordinated opetl
Il 1, and Baoshan 1|1 Reservoirs, a
Touqian River, can further enhanc
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(3) Joint Operation of Tougian and Dahan Rivers

Ay Enhanced Supply Capacity:

Diverting surplus water from ¢t
season and transferring water nor
season wi || i ncrease (2hle5 ,supp I gM
across three devel opment scenarioc

By Operational Suggestions:

Adjusting the operational str a
optimizing the joint operation of
the benefits of Baoshan 1|11 Reser

(4) Integration of Zhonggang, Tougian, and Dahan Rivers with Baoshan Il
Reservoir
Ay Supply Gains:
By Incorporating Zhonggang River into the system increases the additional
water supply to 206,00@30,000 CMD, depending on the development

scale.

Cy Upgrading facilities and adopting joint operation strategies enhance

water supply stability.
(5) Benefits During Severe Drought Years
Ay Water Shortage Improvement:

By In normal years, adding Baoshan Il Reservoir improves water reliability
in Taoyuan, Hsinchu, and northern Miaoli to 66%, 91%, and 92%,

respectively.

Cy During extreme drought years, water shortage rates can be reduced to
below 5% through agricultural water management.

(6) Comparative Analysis of Different Development Scales of Baoshan Il

Reservoir

Ay Analysis Results:
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By An effective capacity of 35.19 million m3 strikes a balance between
economic and operational efficiency.

Cy The largest scale (50.32 million m3 enables a supply capacity &b up
230,000 CMD under a joint threever operation.
5y Land Survey
(1) Consideration of Conservation and Secondary Forest Ecosystems:
Ay Based on experiences with full watershed acquisitions at Baoshan I

Reservoir and disputes over acquisitions at Baoshan | Reservoir, the
initial survey for Baoshan 11l Reservoir adopts a full watershed approach.

By Downstream areas of the dam axis include preliminary planning for roads
and temporary facilities. The upstream water diversion tunnel is surveyed
with a 20meterwide zone centered on the tunnel's alignment to account
for construction requirements like dmrs, vehicle turnouts, and bends.

(2) Land Ownership:

Private land accounts for 97.7% of the reservoir area and 84.8%
in the upstream water diversion area, where public land was
prioritized. Overall, private land constitutes 96.4% of the acquisition

compensation range.
(3) Infrastructure Impact:
Preliminary investigations identify key utility lines (electricity,
oil, and telecom) along Zhongfeng Road Section 3. No major pipelines

are buried in the reservoir area.
(4) Surface Structures and Crops:

Ay The most common buildings in the acquisition area are ssiglg steel
structures, mainly used as warehouses or cabins.

By The predominant crops are levalue mixed forests, which will be
compensated based on afforestation costs. Other vegetation includes
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bamboo, citrus, and juniper.

(5) Cost Estimation:

Using weighted average land transaction prices and government
compensation standards, the total estimated cost of land acquisition and
compensation is approximately 13.291 billion NTD. This includes
compensation for structures, crops, relocation, bonusescontingency
fees, based on an annual land price increase of 3.5% and an annual

inflation rate of 3%.
6y  Preliminary Environmental and Ecological Survey
(1) Environmental and Ecological Surveys

Ay Terrestrial Vegetation:

The domi nant species in the Ba
Acaci a, whi | e Phyl |l ostachys ma k |
forests. The survey found no tree
regul ations or national standar ds

By Terrestrial Wildlife:

Protected species recorded i nc
Wil dlife" species, such as the S\
buzzard, and For mosan pangol in.
Needing Conservation" species, |
cr-alng mongoose, were documented.

Cy Aquatic Wildlife:
No protected aquatic species we

(2) Ecological Sensitivity Zones

Ay Highly Sensitive Zones: Natural forests, critical habitatséptors and
other wildlife.

By Moderately Sensitive Zones: Mixed forests and water environments
essential for certain species.
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Cy Low Sensitivity Zones: Bamboo forests and agricultural lands with
minimal wildlife activity.

(3) Conservation Measures
Ay Wildlife Habitat Management:

(A) The secondary forest (elevation 1160 m) within the reservoir area
Is crucial for wildlife. Submerging these areas will increase
competition and reduce populations over time.

(B) Efforts should focus on creating habitats similar to natural forests for
displaced wildlife and minimizing the use of concrete structures at the
reservoir boundary. Wildlife escape routes must be included in any

structures with significant height differezs

By Upstream Impacts:

(A) Water diversion tunnels near Shangping Weir and Zengchang Weir
will minimally impact forestdwelling species but could affect
streambed environments due to noise and vibration.

(B) Water flow reduction downstream may cause sedimentation, shallow
waters, or even dry streams, affecting aquatic ecosystems. Mitigation
should include scheduling diversions during hilglw periods to

minimize ecological impacts.
1y Preliminary Engineering Planning
(1) Review of Development Scale
Ay Impact of Topography and Geology:

(A) The project analyzes the reservoir's surrounding slopes under full
water levels of 151.35 m, 145 m, and 141.6 m, focusing on the impact
of thin ridges.

(B) At a water level of 151.35 m, 7 thin ridges are identified within the

reservoir area. For 145 m, 5 thin ridges are noted, and for 141.6 m,

A-13



only 1 thin ridge is observed, which is adjacent to Baoshan |
Reservoir.
(C) Increasing the reservoir's water level could increase the number of
thin ridges, posing seepage risks that might compromise dam safety.
(D) Drawing from Baoshan Il Reservoir's experiehaghere inclined
rock layers within the reservoir were treated with thickening and
grouting but still resulted in wet conditiahst is recommended to
conduct detailed geological investigations in the next pttaassess

seepage risks before finalizing the optimal development scale.

By Ecological and Environmental Impact:

(A) Secondary forests above 110 m elevation expand significantly, and
environmental impacts are consistent at water levels of 141.6 m, 145
m, and 151.35 m. Larger inundation areas cause greater ecological
disturbances, particularly affecting habitats of prespecies such
as the Crested Serpent Eagle, Formosan Blue Magpie, Taiwan Hill
Partridge, and pangolin. Shdadrm effects include increased
competition for habitat, while lontgerm impacts reduce overall
population sizes.

Cy Impact on Local Social Environment:

(A) Approximately 98.098.9% of the project area comprises private land.
Consultations with local leaders and residents reveal general support
for land acquisition, except for Baoshan Manny 3, a residential
complex at an elevation of 120 m. This structurewehin the
unavoidable inundation zone, presenting relocation challenges across

all development scales.

Dy Water Supply Capacity:
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(A) At water levels of 151.35 m, 145 m, and 141.6 m, the effective
storage capacities are 50.32 million m3 40.09 million m3 and 35.19
million m3 respectively.

(B) Under independent use in the Tougian River basin, the respective
increased water supply capacities are 200,000 CMD, 175,000 CMD,
and 168,000 CMD. Combined use with thahan, Tougian, and
Zhonggang rivers increases supply capacities to 230,000 CMD,
216,000 CMD, and 206,000 CMD, meeting the Baoshan Water

Treatment Plant's pesikpansion demand.

Ey Comprehensive Evaluation of Development Scale:

(A) All three development scales meet the water supply requirements for
the expanded treatment plant.

(B) The overall construction costs are 54.77 billion NTD (151.35 m),
49.43 billion NTD (145 m), and 43.74 billion NTD (141.6 m). The
unit cost per cubic meter of raw water is 32.06 NTD/m3 30.78
NTD/m3 and 28.51 NTD/m3 respectively. Benefibst ratios are
1.08, 1.12, and 1.21, all demonstrating development feasibility.
However, the seepage risks associated with thin ridges should be
clarified through further geological investigations before finalizing
the reservoir's development scale.

(2) Planning of Dam and Auxiliary Structures

Ay Overall Engineering Layout:

Key facilities for water levels of 141.6 m, 145 m, and 151.35 m
include the dam, spillway, water supply connections, and roadworks.
By Dam:
(A) Dam specifications:
a. 141.6 m water level: Crest at 145 m, height 65 m.
b. 145 m water level: Crest at 149 m, height 69 m.
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c. 151.35 m water level: Crest at 155 m, height 75 m.
(B) All designs feature a 10-wide crest with a central core rollegrth

and rockfill dam structure.

Cy Spillway:
(A) Located on the left ridge of the dam, the spillway is a 65.76 m-semi
circular weir with a free overflow design.
(B) The chute section has a length of 219.48 m and a width of 20 m,
designed with slopes of 1(V):2.5(H) and 1(V):2(H), utilizing a baffled
chute design.

Dy Interconnection Pipelines:

(A) Baoshan lll to Baoshan I: A 67-fang channel with a control gate
allows mutual overflow between reservoirs. If the water level reaches
151.35 m, the adjacent thin ridge must be thickened to 155 m.

(B) Baoshan Il to Baoshan lll: A 97-lang D-shaped tunnel (3.5 m
wide).

(C) Baoshan Il Water Intake Tower and Surge Tank: A water intake at
95 m elevation connects via a 125 m pipeline to a 131higmpump

station.

Ey Upstream Diversion Dam and Construction Diversion Tunnel:

(A) The diversion dam features a crest at 90 m elevation, with slopes of
1:3 upstream and 1:2.5 downstream.

(B) A 4 mwide, 871 mlong tunnel with a 1/174 slope will serve as an
emergency spillway postonstruction.

Fy Road System:
Road realignments required for reservoir water levels:

(A) 141.6 m: 2,496 m of new and realigned roads.

(B) 145 m: 2,669 m of new and realigned roads.

(C) 151.35 m: 3,108 m of new and realigned roads.
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(3) Water Diversion Project Planning
Ay Review of Weir and Intake Planning

The Zengchang Weir ithis project is a lateral water diversion weir.
To ensure stable water intake and gravitational water conveyance, this
plan considers factors such as site selection, hydrology, land use, and
ecological environment. Among the evaluated options, "Option 2:
Reconstruction of the existing Hengshan Erkan Canal" is preferred, while

Option 1 serves as an alternative.
By Weir Engineering Layout

The planned weir structure includes, from the right bank to the left
bank: a fixed weir, a cascade fish passage, a sediment sluiceway, and an
intake. The crest elevation of the fixed weir is EL.180.5m. On the left side
of the fixed weir, there are two seaent sluiceways, each 4.0m wide and
53.45m long, with a bottom elevation of EL.178.5m and an outlet
elevation of EL.175.75m. Grated frames are installed at the outlet to
reduce downstream scouring. The intake has a bottom elevation of
EL.179.5m, a designdw of 15cms, and four sluice gates, each measuring
4.0m (W) x 3.0m (H).

Cy Water Conveyance Route Layout

The water conveyance system is divided into two sections:

(A) Section 1: Zengchang Weir to Shangping Weir, with a total length of
approximately 5,855m. This section includes a water conveyance box
culvert (1), a sedimentation tank, a water conveyance box culvert (2),
a conveyance tunnel (1), an aqueduct bridge, amater conveyance
box culvert (3). The tunnel segment is about 4,075m long, with an
overall slope of 0.18%. The aqueduct crosses Shangping Creek with a

length of approximately 265m. After crossing, an underground
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conduit of 1,150m is buried along the existing Shangping M3eier
Reservoir water conveyance land.

(B) Section 2: Shangping Weir to Baoer Reservoir, fully constructed as a
tunnel, with a total length of approximately 4,775m. The starting
elevation is EL.160.3m, and the ending elevation is EL.152.0m, with
an overall slope of 0.17%. Both tunnels use an iedeltshaped
crosssection with an inner diameter of 3.5m (W) x 4.75m (H).

Dy Downstream Water Conveyance Project Planning (Including Tap Water
System Supply Planning)

After constructing the Baosan Reservoir, the plan examines the
necessity of installing four new raw water pipelines to address additional
water supply and existing risks:

(A) Dual Line for Raw Water Pipeline to Baoshan Water Treatment Plant

To mitigate risks from relying

recommends installing a paral/l
along the existing | ine, Crossi

and then being buried to tihe Bao

tot al pl anned | ength 1is 1, 078m,

approxi mately 54m and 58m.

(B) Dual Line for Baoer Reservoir Upstream Supply Pipeline

Considering t he geol ogipaalne s e

areas, a dual l I ne shoul d b e bur

Reservoir t o reduce ri sks. The

|l engt h, with 907m as open trench

throhghlaop (EL.150m).

(C) Assessment of Supporting Raw Water Pipeline for Yongheshan
Reservoir

The necessity for additional

currently | ow. However, a prel i mi
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(D)

been i ncluded for reference.

Backup Raw Water Pipeline for Kezi Lake Creek

A feasibility study suggests e
upstream of Kezi Lake Creek. The
4, 000 m, i ncluding a 1, 000m segmen

(E) Tap Water System Supply Planning

a.

(F)

Backup Raw Water Pipeline for Kezi Lake Creek (Extension of
Existing Pipeline):

This extension aims to improve the utilization rate of Hsinchu Plants
1 and 2 during both the rainy season (when turbidity is high) and the
dry season, reducing the frequenog &olume of support needed from
Taoyuan District 2, Dongxing Plant, and Taichung District 4.

Joint Operation of Baosan Reservoir with the ShiHemchu
Connection Pipeline:

This will effectively enhance the overall water supply capacity of the
Baoshan Reservoir group.

Expansion of Baoshan Water Treatment Plant:

This expansion will increase the water supply capacitdefi nc hu 6 s

self-operated treatment plants.

. Addition of a @ 2,000mm Downstream Water Supply Pipeline for

Baoshan Plant to Serve the Hsinchu Science Park:

Based on the planning results of
Pl anning and Scenario Analysis Re
2024), two man improvements are proposed:

Option 1: Adding a @ 2,000mm pipeline downstream of Baoshan

Plant will significantly enhance water supply volume and stability to

the Hsinchu Science Park, reducing the reliance on Hsinchu Plant 2.

The surplus water can then be pressurized to supply Zhaobei

A-19



Hukou areas, thereby lowering the support volume from Taoyuan
District 2.

(G) Option 2: Adjusting the pressureducing valve opening along
County Road 117 to expand the supply area of Baoshan Plant,
reducing the reliance on Dongxing Plant for support. However, due to
the significant elevation differences along the pipeline route,

precautions must be taken against excessive pipe pressure.

8y  Project Evaluation

(1) Construction Costs

The total engineering costs for Baosan Reservoir development under
full water level elevations of 141.6m, 145m, and 151.35m are NT$38.42
billion, NT$43.12 billion, and NT$47.52 billion, respectively. Including
interest during the construction period, tio¢al costs become NT$43.74
billion, NT$49.43 billion, and NT$54.77 billion.

(2) Benefit Analysis

For the respective water level elevations of 141.6m, 145m, and
151.35m, the unit cost of raw water developed is NT$2&5
NT$3081/m3 and NT$32.@/m3 The benefitcost ratios for these
scenarios are 1.21, 1.12, and 1.08, indicating that all three development

scales are economically viable.

keyword®Third Baoshan Reservoir Preliminary Planning, Water Supply

Capacity, Development Scale
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