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List of Reservoirs Arranged Alphabetically

SOUTH TAIWAN

PO

lﬁiﬁi:ﬁ Sle\Irgf:s Hsien , Tributary Main Creek Function
Ai-liao 76  Ping-tung | Ai-liao Chi Hsia-tan-shui Chi| Multiple purpose
Irrigation, Flood
A-kung-tien 65 | Kao-hsiung — A-<kung-tien Chi gl?;l;i(})ll & Water
An-wa-na . . Nan-tzu-hsien . P .

E}{ﬂlarlxl%-hwa 69 | Kao-hsiung Chi Hsia-tan-shui Chi| Multiple purpose
Chao-yuan-szu| 71 | Kao-hsiung Ggﬁ;)-yuan-szu Hsia-tan-shui Chi| Irrigation
Chia-jui-chi 67 | Kao-hsiung | Chia-jui-chi Chi | Hou-ching Chi | Irrigation
Chiao-li-lin 54 | Tai-nan Chiao-li-lin Chi | Tseng-wen Chi Irrigation
Chien-shan-pi | 51 | Tainan | Kwei-chung Chi | Chi-shui Chi Irrigation & §§ggf;
Chi-nan 70 | Kao-hsiung | Pei-shih Chi Hsia-tan-shui Chi| Irrigation
Cho-kow 75 | Kao-hsiung | Cho-kow Chi Hsia-tan-shui Chi| Multiple purpose
C(%aé-slfxa‘a.]ﬁtou)* 33 | Tai-nan Kwan-tien Chi | Tseng-wen Chi | Irrigation
Eﬁgli:;ergl%;h- 64 | Kao-hsiung — E(r}]}:l-itsengmsing Multiple purpose

tseng-hang)

Hsiarkeng 40 | Chiasyi San-tieh Chi Pei-kang Chi Irrigation & Flood
Keng-nei 538 | Tai-nan Sha-tzu-tien Chi | Tseng-wen Chi Irrigation
Kwan-miao 61 | Tai-nan Hsu-hsien Chi Yen-shui Chi Ircrg%atlﬁicin & Flood
Kwei-chung 49 | Tai-nan Kwei-chung Chi | Chi-shui Chi Igéi?;goln & Flood
Kwei-tan 57 | Tai-nan Kwei-tan Chi Tseng-wen Chi Irrigation

Lai-she 79 | Ping-tung | Lai-she Chi Lin-pien Chi Multiple purpose
Liang-shan 77 | Ping-tung | Tung-kang Chi | Hsia-tan-shuiChi| Irrigation

Li-ly ' 80 | Ping-tung | Li-ly Chi Lin-pien Chi Multiple purpose
Liu-chung 471 | Tai-nan Liu-chung Chi | Chi-shui Chi Irrigation & Flood
Lu-liao 45 | Chia-yi Lu-liao Chi Pa-chang Chi Igﬁg;{;‘m & Water
Mei-hwa-tan 39 | Chia-yi TCa]g-i-kung-shan Pei-kang Chi Irrigation & Scenery
Mei-nung 72 | Kao-hsiung | Mei-nung Chi Hsia-tan-shui Chi| Multiple purpose
Nan-hsi 56 | Tai-nan Ta-pu Chi Tseng-wen Chi | Irrigation
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g;gi;ﬁ Sgﬁfs Hsien Tributary Main Creek Function
Nan-hu 52 | Tai-nan Nan-hu Chi Chi-shui Chi Irrigation
Nan-shih-hu 78 | Ping~tung | Nan-shih-hu Chi | Tung-kang Chi | Irrigation
Na-pa-lin 50 | Taiman | Nawpalin Chi | Yen'shui Chi Irrigation & Flood
Nei-pu-tzu 43 | Chia-yi Niu-chow Chi Po-tzu Chi Irrigation
Pai-shui-chi | 46 | Tai-nan | Pai-shui Chi Chirshui Chi = 'gfigation & Flood
Pao-lai 73. | Kao-hsiung | Lao-nung Chi Hsia-tan-shui Chi| Power
Pei-shih-lin 66 | Kao-hsiung | Chung-chi Chi Hou-ching Chi Irrigation
. Shen-keng-tzu Erh-tseng-hsin Irrigation & Flood

Shen-keng-tzu | 62 | Tai-nan Chi g Chi 8 g Control
Shih-lung 68 | Kao-hsiung | Shih-lung Chi Hou-ching Chi Irrigation
Shih-tzu~tou 42 | Chia-yi Shih-tzu-tou Chi | Po~tzu Chi Irrigation
Szu-chung-chi | 8! | Ping-tung — Szu~chung Chi Multiple purpose
Ta-pu 55 Télil-ig?;fli& Ta-pu Chi Tseng-wen Chi | Multiple purpose
Tch-yuan-pi 50 | Tai-nan Wen-tso-pu Chi | Chi-shui Chi Irrigation
Tien-liao 41 | Chia-yi San~tieh Chi Pei-kang Chi Irrigaiton
Tu-lung~-wan 74 | Kao-hsiung | Lao-nung Chi Hsia-tan-shui Chi| Multiple purpose
Tung-shan 48 | Tai-nan Liu~chung Chi Chi-shui Chi Igé%?ﬁgcin & Flood

; : Erh-tseng-hsing Irrigation & Water
Wu-shan-keng | 63 | Kao-hsiung | Unknown Chi Supply
Yen-kwan 44 | Chia-yi Chih-lan Chi Pa-chang Chi Irrigation
Yen-shui 60 | Tai-nan Chieh-tung Chi | Yen-shui Chi Irrigation & Flood

Control




EAST TAIWAN

Ilfeasl;:/ c?iﬁ- 'Sf\}*(i)c':s Hsien Tributary Main Creek Function
Fu-tien 85 | Hwa-lien Fu-tien Chi Hwa-lien Chi Irrigation
Hsiu-ku-~luan 84 | Hwa-lien — Hsiu-ku-inanchi | Power
Kao-yuan 82. | Taij-tung - Ma-wu-ku Chi Power
Li-yu-chih 85 | Hwa-~lien — Natural Lake Multiple purpose
Lung-chien 87 | Hwa-lien Mu-kua Chi Hwa-lien Chi Multiple purpose
San-tai 83 | Hwa-lien Pieh Chi Hsiu-ku-luan Chi| Irrigation
Shan-chiao 88 | I-lan- Pei Chi Ta-nan-ao Chi Power & Irrigation
Shuang-lien-pi I-lan e .Natural Pond Power & Irrigation
Tu-chang 9 | I-lan - I-lan-cho-shui Chil Multiple purpose
Wu-lao-keng 89 | I-lan — Wu-lao-keng Chi | Irrigation
Yuan-shan 91 | I-lan . - I-lan~cho-shui Chi Multiple- purpose
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Mei-hwa=tan. (No; 39) and
Hsia-keng (No, 40) Reservoir

(See Rig. 161-162)

General Description -

The proposed Mei-hwa-tan Dam site is located at the confluence of
two small triputaries of Tao-kung-shan Chi, a branch of Pei-kang Chi,
The proposed dam site is very near the Park of Mei-shan Hsiang, Chia-
yi Hsien, The drainage area of this proposed reéservoir is about 1,41
square kilometers,

The other proposed Hsia-keng Dam site is located on the tributary
of San-tieh Chi is also a branch of the Pei-kang Chi, The drainage
area of this reservoir is approximately 4,38 square kilometers, The

construction of these two reservoirs will meet the irrigation require-
ment of Ta-¥in area. As a whole, 18 ha. of cultivated land, 15 houses
and 1,2 kilqmeters of highway will be submerged if these two reservoirs
are built, )

Geologz

The rock at the proposed Hsia-keng Dam site is Tertiary grayish
green sandstone. It is coarse and soft and changes to brownish yellow
color after weatherlng. The directign of ghe strike of the outcrops
at both banks is N10°E with dip of 3~ to 5, Mei~hwa~tan Dam site has.
the same character,

nydrology
a, Rainfaill

‘Based upon the available rainfall records-‘at-Chang-nao-liz
Station (1914 - 1939), the annual rainfall is about 2,618 mm and the
maximum daily rainfali. 1s~ab9ut-ﬂ®9-mm¢

b, Stream flow'
No record is available, As estimated by emperical formula,

the maximum discharge is 15.23 cms at Mei-hwa-tan Dam site, and 43, 80
. cms at Hsi~-keng Dam site,



Engineering Featuges

MetstnartanT “Hsia-keng

1, Dems Reservoir Reservoir
Ty, e “Harth dem BArth dan-
Dem crest elevatiqn 135,00 meters,. 155,00 meters
River hedneleQatién 115,00 meters rl?O 00 rete ers.
Heizht of dem) Q0.00umeters -« 25,007 Metcrs
To, length 150.00 weters 240.00 meters
Berthwork volume 76,000 M3 B 245,000 M3

2, Reseryoir
Watershed area - '=~ 1.4l‘ﬁh%‘ {¢§é km2
Max?mum-watgi’elevation 133,00 Mi 153,00 M
Totzl storoge caccity 920,000 e , 2,004,000 M34
Effective storcoge ca.ccaty 920,000 M3 1,812,300 Ms

Length '14.00 M
Head 1,00 M

Benefits i

As ,ro.o0sed, & tunnel may be built to join these two reservoirs.
.2 water will be enough for the irr;gution of 2,000 hectares in Ta-1in
ond Te-ru-mei region, which cen possibly be irrd atu_ &lso by Tiu-1liu
Irrigetion Systen Af mt is extended. HGWGVAr, dug 4o the fact that
he woter suiply of Tou=1iu System 1s lready not suff1c1ent for the
wrec irrigrted now, these two lrojects are. still worthy 2f considerction,

]

T3

brl rrl-e!

Irens;ortztion Facilities angﬁCamstguctlon Mater:qig

T.e,dm sites 2re &11 sbout 100 meters zwsy from the existing
highways: . Materials -for séarth dan, copstructlrn are azvgilable in:
nearby regi. ‘S : ’



Tieg-Iiao:ggsggvoir}(No. 41)
 (See” Pig. 163=171) -

This: jroposed reservoir is ‘om Sen-tieh' Chi, a branch of the Pei-
kang Chi, The dam site is su_,gested at Tien-liao, Mln-h51ung. Chia-yi.
The 1rr1ﬁﬂted area.is situated in Hu-wei-liao, Hao-8hou, Min-hsiung,
Ch*nc- u, etc., totalling:1,545 ha.

In 1949, the Tei-nan Hsien Government undertook a topogrephic sur-
vey, for wh1ch 1:2,500 mags. f2r the reservoir area and 1:500 maps for
the dam site are avhllable. Soil-samples were also .tested.. In the,
following vear, a plan entitled "Hero-shou Canal Supplementary Irrlcatlon
Project™ was presented to the PWCB, The Hao-shou canal is ‘an existing
canzl supglied from the San-tieh Chi, ! The aréa 1rr1gated consists of
1,133 ha. of sinsle crop and 278 ha; of double crop.- The proposed bro-
Ject was intended to bring supplementary su; ply to the 1,411.ha. and;
in addition, to the 134 ha. of dry fatming 1ﬂnd at Lun—tzu-tlng

The catchment area above the proposed dem site is 23.31 sq. km,
The area to be irrigated lyin;: 20 - 44 m. above the sea-}evel,is on
a sloie of 1 in 400.

The rock outcrop at the dam site is clayey sandstone, compactly
Jointed; and grayish when dry. When soaked in water, At 1ughs dark
sreen and can be scratched into faife rowder. The dip is 10 - 15 with
o strike of N5 E. There will be no trouble of percolation for an earth
dam,

Hydrolo;ic Datas

In the Ching-shui basin, there is a rain gauging station at Min-
hsiung established by the Chia-nan Hydraulic Association. Records
are ‘available for the .eriod 1935 - 1952

There were no actual flow records above the dem site. Records
for 1940 - 1947 are available at Yeh-tzu-liao, about 3 km. downstream
from the dem site.



Flow Records at.Yéh%t@gékiadeinﬂﬁms‘day)

1940 1941
Jan. - 12,02
Feb. o 15,12
Mar, - 46,82
Acr - 62.17
Mey 22.44 34,48
June - 47.58 132.65
July 111.02  148.00
Bug,- 66.83 62.76
Seit.  48.73 72,86
Oct. - 23.27 1£.60
Nov,  12.54  7.00
Dec. 9.44 9.91

1942 1943 1944 1947  1948#
| 5.08 4,23 565  2.15 -
3.60  5.75  1.21  1.06. -
1.39 6.09 1.68 1.00 -
1.2 5.05  2.64 - -
5,01 4,53 23.09 - “
20.02  §.61 133,94 172,18 -
63.66  51.32 01.34 - -
91.56  56.28 125,45 02,25 -
47.38  11:34 49.34 . = . -
3252 2.79 2,79 17.11 -
4.91 1.42  2.91 10.29 -
3.67  1.60  5.31  11.89 -

# On 194¢, only river staging records are available. Yeh-tzu-liao
catchment area of 27.88 sg. km:

EFloo

stztisvn hes 2

d Bstimate: (By use of.rational.foxmula)
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r = 370/24 = 15.42 mm/hr.

r=r <2%)2/3 = 15,42 x ("‘:JJ"%)'?"/3
0

) H0.6 _
W= 72(2) 7 =

pe Lo 12.5
W 16.85

720357

= 0,743

1.11

0.6

5)

r

16.85
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= 15.42 (“éi"“) = 157.4

0.743

. Gmax, = 0.2778 x 0.78 x 157.4 x 23.31 = 800 cnms.



Reservoir Planning:

Elev,, top of dom §5.00 m.
Elev.,Bzse of dam 63.50 m...
Heicht of dam 21,5 m.
Length of dam 200,00 m.

Weter surfece .elev. (Reserv-ir fuli) £0.00 nm.

Mex, flood water elev. 5:‘53.00,m,
Total storase crpacity ‘. 2,340,000 m3
Dead storaze (Below elev. 68 m) £5,000 m3
Harth dem volume 158,000 m3
Mex. spillway Capacity 700 cms’

Len th of spillway 60 m.

Other information:

The annual Zancrease of _roducti.n from the benefited. area will
include about 1,350 tons of paddy rice, znd 6,800 tons of sweet ,Lotato.
The area which will be submerged by the proposed reservoir inciudes
10 ha, of dry farmin_ land, 7 ha. of naddy fiecld, and 13 ha. of forest
and weeds.

Clayey material s available near Tien-lizo. A hi hwey about 2 k'
long is to bé built from the dam site tu Yeh-tzu-l1liao, which already
is connacted by dn existing hizshwey with Min-hsiung.

. This resefvoir' .accordin:{ to the <WCB's 1949-1050 estimaté,' will
recuire NT$4,000,000. If the Shih-tzu-tou Reservoir.is:to be built,
the Tien-liro Reservoir will not be needed, since the irrigetion aresz
of the latter reservoir is covergd in the former one. '



Shih-tzu-~tou Reservoir (No. 42)
(See Fig, 17 2 - 179)

A vreliminery 2len of this wrorosed reservoir was made by the WCh
in 194¢. The dam site is at Shih-tzu-tou, Chu-chi Hsizng, Chia=yi Hsien.
The reservoir cetches 15.21 sq. km. of wetershed of ‘the.creek -n which
the reservoir lies. 1In additi n to the water from its own watershed,
plans irclude diversi-n of water from 41.50 sq. km of Niu~chow Chi and
20.32 sq. km. of San-tieh Chi. The Niu-chow Chi water can be easily di-
verted by a channel through- the depression at the southeast side of the
reservoir, while that of the San~tieh Chi has to be diverted’ through
2 tunnel. The irrigeted Lrea, 7,500 hectares lies east of the Chia-nan
Canal, south of San-tieh -Chi and north of Niu-chow Chi. Of this total
area, 3,297 hecatres are suffering from insufficient irrigatién, while
the remaining 4,203 héctares are not su, .lied with irrigation water.

Geoldopmy:

The geolo_ic formation .of the dam sité and its vicinity is -the- -seie
as that of Tien-iiao sites The outcroy. is orownish-and r*recnish claycy
sendstone, closely jointed, intervened by -thin iayers of shale, After
bein_ socked in water it can be scratched-into fine Owders, The Taiw-.
nan Hsien Government made boring investiZation and found that the geolo-
cic conditions are favorable,

Reservoir Planning

Blev. top of Qém (earth dam). 74w
Elev. base of dem 38 m
Heizht of deam 36 m
Maxinum length of dém. 490 m
El ev,, full reservoir .water surface ‘70 m
Elev., nux1mué flosd weter 71.60 m

Earth dem volume .
'Ibiaﬁ-storage cajacity

"Dead storage cazacity (below elev. 55 m)

6,915,000 m

1,910,000 m°

39,410,000 m°
3

S,illwey crest length 30m
(Use (=2.21 LH3/2, free flow, strai ht

ogzee ty,.e, see Design Su, . lement No. 2,

Treatise on Dams)

Spillway capacity 125 cms



Flood estimate . 670 cms

Meximum ( diverted from Niu-chow Chi 1N, 70 cms
Meximum ¢ diverted from San-tieh Chi 1.80 cms
Mzximum irrigetion requircment 10730 ciis
Irrigstion plan: 2-crs: field 3,000 ha. and one-crop
field (intermediate crop) " 4,500 ha.
Reservoir flooded area: Paddy field ’ 100 ha.
Hiliy land 250 ha.
Families 120

D.scussipn:

There are existing roads leadin; to Min-hsiunz and Chia-yi Hsien.
Clay for earth dam construction is also available near the dam site,

The Reconnaissance Party was deejed im,ressed with the serious
requirement of thig prorosed reservoir project. In view of the large
reservoir cajacity, the large’ area to be irrigeted, and the simplicity
of the involved engzineerin, work, the Party recommended early im:lemen=-
tation of this rroject. While the Party was Here, the fields cracked
due to shortage of water. The soil, once dry and cracked, becomes
hard and difficult t> work.

A drawback “f this site is the flooded area and homes, for which
vroer L re-arrangements have to be made. Angther roint to be investi-
cated s thet the diverted flow from the Niu-chow Chi affects >r not
tre lower water richt.



- Hei-pu-tzu Reservoir (No. 43)
(See Fig. 136)

General Descri-tion
R )

The existing Mei-pu-tzu Reservoir with a watershed,area of 3
square kilometers and an effective storage of 910,000 M, is located
2 kilometers horth-east of Lin-tzu-wei, Min-hsiun; Hsiang, Chia-yi
Hsie:. The available water :s for the irrigation of 244 hectares in
Nei-pu-tzu, Chi-ti-1iao and Ta-caiu-yuan districts. It was completed
in 1942 under the su.ervision of the Chia-yi Regional Office of the
Chia-nan Hydraulic Association,

This reservoir is on Niu-chiow Chi, 2 branch of Po-tzu Chi, - The
sio, e of MNiu-chow Chi is =zbout 1/500 to 1/1,000.

Géqlogz .

The rock of the whole basin is Tertiary srayish green shaly sandstore.
It is coarse, weak and soft and can easily be weathetred.

The s0il in the upstream is silty_ loam underlain with sand and
gravel deposit,

Hydrols

2. Reirfall - Thers wes a rain jajin, station 2t Miw-hsiung Working

8tation of Chiawyi Regional Office, Rainfall recdrds during 1920 - 1929
are availeble,

b, Discherge - No record is available. Tne eSpiﬁated maximum
flood -¢ischarge . is 50 C.M.S. ‘

En-ineerinc Features

1. Dam
Type Earth dem
Crest eleveatuon 61.00 meters
River bLed elevation 49.00 meters
Hei ht of dam 12.00 meters
Crest length 172,00 meters
Width 5.00 meters



2. Reservoir

Watershed aréa 3.00 Ko’
High water tevel 58.00 meters
Reséryoir wetér area (during full) 0.21 ,an

’ Total'étorage ce,acity 910,000 M3
Effective storége cgracity 910,000 M3

3.. Spillway_
Length 26,2 meters
Head on crest 1.00 meter
Capacity 50,00 cms
Cost:

. The total construction C55¥qcffthisf§r@jeét was $255,000,00, of
Jaianesé Cux:rency,: ) : : .

Benefit
This .roject converted 52 ha. of weather depending farm into single

crop ,addy field end another 194 ha, into 2-year rotation irrdgation ™
field,



Yen-kwan Reservoir (No. 44)
(See Fig. 181)

General Descriptiofi

Tue pro,.osed dwm site is located at a jorge of a small tributary
of Chih-lan Chi, 2 branch of Pa-chang Chi. Thé watershed area above
the dam site is about 5.01 sq. kilometers. The river bed sloge near
the proposed dam site is about 1 to 80. During the ja»unese Occupation,
it was _roposed to build an eartih dam ot the gorge Section to store weter
o

for thc exzansion of irrigation in the downstream area. About € ha.
of land will be submerged if this reservoir is built. ’

Scolicg

The outcro s at the right bank are grayish green sendstones. It
is soft »rd has no clear joints between layers. At the left bank,
yellowish brown szndstones are found which are coerse and soft., The
lert bank a;rarently has a better rock formetion than the right bank.
The strlze Uf the outcrors at both banks follows =z dlreftlon_of N15E
with 20° di; toward downstreamn,

szrolagz

2, Reirfall - Rairfall records at the. following steations can be
wsed for reference: '

. Yegrs4gf*Re# Max, Daily Annual Mean
: Observation cord Referred Rainfall Rainfall
Station Period by this Report in rm. in _mm, .
Chia-yi Jan. 1901 up to now 52 500.20 199¢ .60
Shan-tzu- 4 133 1915 up to now 38 © 409450 2138.90
ting ‘ .
Nan-ching April 1914 up to now 39 555,00 1878 .50
Yen-shui Dec., 1903 up to now 50 370,30 1478.40
Fen-chi-hu  Aug. 1911 u; to now 8 : 1033,00 4382,00

b. Discharge - A river stage gauge was set up at Cho-kow upstream
of Pa-chang Chi during May, 1940 to Jan., 1945. There was another stage
gauge 2t Shui-shang of which the observation records during Jan., 1914
to Dec.,.1946 ore still available. At the yroposed dem site, it is
est1matcd by using emperice 1 formula that the mex. flood discherge
is 50 C.hk

- 10 =



Engineering Features

1.

Dam

Type
Elevation df crest

Elevation of river bed

“Barth dam
7145 meters

128 meters

Height 17 meters
Length at crest 162 meters
3
Total volume of earthwork 95,700 M
2. Reservoir
' 2
Watershed area 5.01 Km.
Hich water level 143 nmeters
3
Totel storage ca.acity 2,500,000 M
3
Effective storace cagacity 2,507,000 M
3. Spiliway
Length 10 meters
Head on crest 1 meter
Benefits

This reservoir- if.constructed will provide irrigation for 200 ha.
of dry land in Yen-kwan district and improve another 130 hectares of
_irrigated area to the east of the existing Chia-nan Irx;gatiSH Canal.

Transportat:on Facilities and Construction Materials

There is a highway fror Chia-yi to Chung-pu. The road from
Chung-pu to the prorosed dam site for about 2 kllometers was also
comzleted, but without any ravement,

- 11 -



Lu-li2o Reservoir (No. 45)
(See Fig. 182)

General Descri~tion

Lu-1iao Reservoir for the water supply of the Nan-ching Sﬁgar
Factory was built in 1037 to 1939, The dam is’located 12 kildieters. .
souttwest of Nen-chi-g on the confluence of Lu-lZap Chi and Tou-chien
Chi, two tributaries of Pa-cheng: Chi,

Hydrolozy
Rainfall: Mean eraual reinfall (1927 - 1936) = 2121.60 mm

Minimum ennual rainfell = 1573.80 mm

Engineering Features

1. Dam

Type - Barth dam
Crest elevation 76.0Q.mefe;s
Hei_ht of dam 30.00 meters
Crest length 270,40 meters
Torp width 6.50 meters
Volume of earthwork 168,700 M3
Core wall - R.,C.~C6re Wall:

' Top width of core wall 0.5 meter

. Bottom width of core wall 1 - 1;4 meters
Length of core‘wall~ 280+ 40 eters..
Top elevation.of core walkl’ 74 meters

2. Reservoir

Watershed area 7.49 “sg. km.
Reservoir area 0.55 sg. km,
Hizh water level 72.50'mé¢@;s"
Total storaze cepacity 3,783,000 M

3. Stillway

Tvpe Ogee Tyre
Ca,acity 135.40 cms
Length 30,00 meters
Head 1.90 neters



Pai-shui-chi Reservoirs (No. 46)
(See Fig. 183 - 185)

General Descriztion

‘There are two ossitile dam sites on Pai-shui Chi. The proposed
dam site (A) Is located on a small tributery of Pei-shui Chi north
west of Pai-shui-chi Tsun, Pei-ho Chen, Tainan HSien. This small
tributary meanders in hi 1ly regi.n wit- a slope of zbout 1/150. The
site is l1ocated in a2 :zorage about 300 meters uzstresm freom--the confiuence
The weztershed area above this site is 3.56 square xilometers., As

ianned by the J penese, the water »f Tou-chien Chi, north of the
catchment ares ard Fei-shui Chi south of the cotchment area can be —
diverted inrto this reservoir as su.plementary su_ply. The following
maps .reirared by the Jepanese are available and kept by Tai-nan Hsien
Government.

1. To_ogra.hicel ma.s of the dam site, Scale 1:500
2., To_ogre hical saps of the reservoir site, Scale 1:2,500

3. Geolo_ical ma, s of dam site'and its adjacent ré:ion, Scale
1:5,000

The prozosed. dam site (B) is locatéd southwest of the site (A)
by the side of an existins bridge with a watcr«sned area of 25.85 sa. kuc
This site was included by Jrionese engiheer Yiata in his report “Re-
servoirs of Chi-shui Chi System". It wes aimed for itrigetion ond
flood control. No cultivateéd.lend will be submerged 2t site (A)., F've
ha. of cultivated 1land, 12 ha. of dry land, 6 houses, 2 km. of railroad
and one bridge will be submarged if site (B) is adopted.

Geology

The rock at dam site (A) is brown sardstune and is COorSQ and
weak, It can bz eesily weathered and breaks into big pieces. The
strlxe of the nutcrous at btoth panks takes a N-S direction with
28° dip.

. The rock at site B in the ujper part of Fai-shui Chi tributary
is Tertlary sendstone with alternate layers of sandstone and shele and
is hard and dense. 1In the midstream, it is ;ray:sh :reen sandy sheale
inter-lam:nated with layers of sand stone znd shale., The rock 2t the
#Io.08ed dem site B is Tertiary sandstone (Chien-ta-;u Strate)and is’
coarse and soft., The stri e of the outcroys at both banks have &
Girection of N4CEwith 32°- 40° dips.
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Hydrology

(2) Rainfall: Reirfzll records of Chien-ta-pu Stations for 43
vears (19N3-1945) are available, Records of Fen-chi-hu station may
be used ‘nr reference also,

(b) Discharre: a streem Zruzing stetion was established at
Fei~-ho duripg 1940-1945. The fstlﬂated discherge at site (&) is 39 cms
and at site (B) is 225 cms.

Encineerins Features

1. Dam Site A Site B
Type ‘ Ezrth or rock fill Earth -or rock fill
Dam crestie;ev;tion 112 meters. 108 meters
River bed elévation " 81 meters 70 meters -
Hei ht Jf dam 31 meters 38 mete;s
Crest length - 114 meters 340 meters:
Volumeé of dam 108,000 M3 587,000 M3

2. Reservoir

Site A Site B
S BN
w%tershed area . 27 .38 Em . 25.85«Km2

Tricliding Pai- shui,
Chi and Toudchien' Ch1 ’
Watershed ateas

High Watgf level . 110,00 ‘meters
Reservoir area 0.87 sqg. km, 1.60 Em?
Tat=1l storage 3 3
capacity , 8,370,000 M 18,500,000 M
Effective storage 3 :
cavacity 87300,000 M "For drrigatiog -
11,300,000 M
For. flood. contéol
7,200, 000 M
3. S.illway
Len_ th ﬂ 12 meters
Head on crest 1.2 meters
Cagacity 26.00 cms



EnvxneeringACost

The total enginecering cost for site A was estimated at $565,000,
and for site B $1,413,070, 211 of "Japanese Currency. '

Benefits

After the completion of either reservoir, besides some supglemen-
tary water supply can be provided to-2,842’ha.‘of.irrigégéd land, the:
water will'bé enough to irrigateia néw area of 602 hay 1If the site
(B) is selected, it will reduce.the flood _ezk by 13%. '

‘Transcortation Facilities and Construction Materials
.. Both light track railroad and urban hi hway are not far from

both sites, Fine and coarse ajgregates and materials for earth dem
are available at nearby ;laces.

- 15 =



Liu~chung Reservoir (No., 47)
(See Fig. 106 - 187)

General Descr:.tio

——

The rroposed dam site is located on Liu-chung Chi, a branch
of Chi-shui chi, at = distance of about 4 kms to the east of Tuny-
_Shan Hsien betweenuYangetzu;keng'aﬁd_Tzu—fungechi Tsun. The river
here has a gjorge section before enterin_ the alluyial plain. The
drainage ‘area &t the prorosed dem site is-27.5 km  _ased upon the
military me,s with a scale 1: 25 OOO Some 1uvest1 ation work
was done by the Japanese and 1:5,000 maps for the reservoir area amd
1:500 ma_.s for the _xo.osed dam 81te are-te.t in Tai-nan Hsien -Govern-
ment Office.

20 hectares of dry lend and 30 houses will be submerged if this
reservoir is built, i

Geology

The rock in the u-stream of Liu-chung Chi is Tertiary dark gray
shale with alternate layers of sardstone and shale, 1In the middle
stream the rock is grey shaly sendstone and in the down-Stream it Iis
brown ssndstone,

At the rroposed dam site, coarse greined -rayish green shaly sand-
stone is found. It is soft and weak without clear stratification. The
dﬂrcct11n of the strie of the outcrops at both bznks is N23 E with
dip »f 20° - 30°. The river bed is rather flzt. The geology of the
plateau a-d tihe plain belonzs to the Quaternary System cloven with
silty loa :

szrologx
a, Rainfall

There is no rainfall station in the catchment area. Based
uron the records of Chien-ta-pu Station during 1903 - 1945, the avera e
annual rainfall was zbout 2206 mm, the mininum anauzl rainfall was
1255,60 mm in 1942 gnd the maximum annual rainfall was 3285.60 mm
in 1935,

b, Stream flow
A stream gauge was established at Kan-tzu-tou in May, 1940,

Intermittent records durin; May 1940 to December 1944, November 1946
to December 1947 and November 1950 up to date are available,

- 16 <



¢c. Flood estimate
T e estimated maximum flood discharge is 250 cms.

Englneexlng Featurgs;

i, Dam
Tyze Earth dam
érest elevation 55 meters
River bed elevation 28 meters
Heizht of dam 27 meters
Crest length 855 meters
Volume of earth work 464,800 M3

2. Reservoir
Drainage area 27.50 kmz
Hich water level 52.00 meters
Reservoir area &5,00 ha,
Maximum drawdown 12,00 meters
Tatrl storaze cajecity 7,600,000 M3
Dead storage capecity 1,300,000 M3
Effective storage capacity 6,300,000 M3

3. Szillway ”

. Type Morning glory ty:ie
Diameter o>f vertical siaft 23,00 meters
Capacity 150 C.M.S.

Benefits

1, Irrigation

This reservoir will _rovide sufficient amount of water to
convert 1,460 ha. of dry land. into paddy field,

2. Flood control

Sz ce the proposed reservoir can catch one-fifth of the an ual
runof f of the drainege arer, some flood damege can be rrevented.

- 17 -



Trers ortation Facilities and Construction materials

The site can be reached by a hi:hway. The lizht sugzar railway
is also not far from the site. Suitable earth for dam-construction
is =also available in close-by area.

- 18



Tupg-shan Reservoir (N0.148)
(See Fig. 188-189)

General Descrivtion

The Lro.used drm site is iocatec on a branch of Liu-chung Chi,
a branch of Chi-shui Chi, at Shan-chizo Tsun, & rural village south
west of Tun;-shan Hsian;, T:i-ren Hsien. Tupn,~-shan Hsian_ was called
Fan-she, so was t.is reservoir czlled ban—shs Reservoir, he draina_e
ares above the dam siteis only about 1.87 km . An earth dike and some
cenals were built about 100 years a_o for irrigation. The dike was
dama, ed end the o1d site can still be traced. Under the request of the
1ocel -eorle, Tzi=nan Hsien Goverrment made a survey in 1947 ord the
followiny maps are available: ‘

)

1. Topograiaical m

s of the zrooosed reservoir - Scale 1:3,000
at

dam s te Scale 1:500

W

th

17

[a%]
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icel m

3. To_.ocrarhicel mans of the aree to be irrigated Scale 1:2, 500

In the preliminar; pro.-sel woried out Uy the Hsien Governmeént, a
tun l for diverting water from Liu-churs C-L ipto this prorosed re-
servoir wes mentioned. The _rofile of this _ro_osed tunnel is clso

FVOL 1rtle.

T.e arez tc be iriigated has e sloze of 1 to 200. It
is 30-50 m above sea level. If this dem is built about
cultiveted land will be submerged.

s elevation
Jha.-of

(J‘\

g

Geology

in the resérﬁb&r areg, the rock is .rincipally Tertiary _rayish
_reen shaly or brown sandstone. At tie dam site, it is brown sandstone
at tae right bank and grayish green shaly sandstone at the left pank,
The dﬂrectlon of the strike df*tye outcrops at both banks is N30 E with
65 diy toward L.stream. The region to be irrigated is rather young
terrace dejosit covered with silty loam., '

Hydroloay
1. ‘Reinfall: Reference is to be made to Ldu-chung Reservoir,
2, Strean Flow: A streem cazing station was established at Pei-

ho in the upstream of Liu-chur, Chi in 1940, Observstion was dis-
continued in 1% 4, Records for 5 years are aveilable,
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3, Flood Estimate: The flood -discharie at the dam site is
estimated to be 21 cms,

ngineerin: Peatures

1., Main dam

Tyre ' Barth dam
Dam crest elevation " 64,00 meters
River bed elevetion '4.250_meters
Heiht »f dém_ 21.50 meters
Crest length 160.00 meters
Volume of earth work " 151,000 M3
2. Reserviir _
Draina e area 1.87 km'2 '
Hizh water level 62 meters
- Reservoir area © 3¢.4 hectares
Maximum drawdown 12" meters
Ts%él storage ceiacity L2 ,192,000 M3
Dead stora_e cagacity 77 ,000 M3 |
‘ Effect1ve storage cakcc1ty 2,115,000 M
3. Diversion Tunnel
Length 2,000 meters

Benefits

“This reservoir, if built, will provide irrigation for 1,230 ha.
of dry land in Tung-shan and Ta-chuang area in the downstream of the
creek,

Transportation Facilities end Construction Materials.

There is a rurcl highway between Hsin-ying snd Ta-chuang. The
ozd bétweéen Ta-chuang and Shan-chiao i not paved. There i$"no
oad between Shan-chizo and the dem site, ’

“The earth’ for d an constructlcn is ave ilable at nearby area and
send and grevel can te collected from Llu-chunv ﬁh* about 3 km from
the dew site,
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‘Rwei-chung Reservoir (No. 49)
(See Fig. 190)

General Descri_tion

Kwei—chung, Fai-shui and Liu-chung are the three main tributaries”
of Chi-shui Chi. The proposed dem site is located on Kwei-chung Chi
ccst .f Shan-tzu-chiao Tsun, Liu-y.ng Hsieng, Tai-nan Hsien where the
river flows in mountainous region just before entering the plain,’

The exist:ng Chien-shan-pi reservoir is south of this progosed:
site.

After the completion.of the Coral Lake Reservoir, Mr. Yi#ta,
a Japznese Bng neer, made some study on Chi-shui Chi Basin and work
out a rro.osal named "The Reservoir Frojects of Chi-shui Chi System".
This proposal covers the -construction of storage reservoirs on the.
tributaries of Chi-shui Chi primarily for mitigating flpod flows and
seconderily for providing weter for industrial use. 1In this proposel,
no irrigrti-n develorment was attempted. As mentioned in the report,
the flood flow of Chi-shui Chi cen be reduced from 1,300 cms down to
530 cms after the com_letisn »f the nrorrsed reservhirs,

The following ma_s-surveyed by the Japnese Enzi-eers arc aveileble
in the Constructi~n Bureau ~f Trinan Hsien Govermment for reference:

1. Toyoprachicel ma.s of Xwei-chun, Dem site . Scale 1:500

2. Topogzra hiical ma,s of Zwei-chung Reservoir site Scale 115,000
) ¢ s ] v 1 ‘ ’ 2' .

The draime;e area'of Kweischung Chi above the proposed dem site

s 82.25 km~ (of which 10,6 km” is controlled by Chien~shan-pi Reservoir)
with a slope of 1 to 300 in tie [ ro,08ed reservoir region.

60 farm houses, 35 hectares uf cultiveted lend and 3 km. of rural
he, hway will e subimerged, if th.s reservo.r is built,

Geology

, The rock at the dam site is com.osed of grayish ;reen shaly sand-
stong end is comrse and week. Tt can be eesily weathered and gisintegreted
into ‘cley. The. strike of the outcroys at both banks has a2 N20 E dirves
tion with di, of 74 .

Hydrology

1. Reinfall

At Chicn-ta-pu, above the prozpsed drem site, there s 2 reirfril
statizrv esteblished si ce Decem' cxr 1993, Up 4o drte, the records for



a perind of over 50 years are available., . The mean znnuel rainfell is
2205.,70 mm end the maximum daily | recigdtation is 425,40 nm,

2., Stream Flow

The stream ,éujing Stctl n at Shan-tzu-chiao” c105e by the dam

site wes established in 1940. ‘Records from 1@40 to '1944° and from 1946
fo nqw are qullabie.

3. PFlood EZEstimation

As estimated Ly meens ..f synthetic unit hydrograth method,
the maximum .di scherge at-the dam site of Kwei-churg Chi is 630 cms.

Encineering Reatures

1. Dam
Tyre FEarth dam
}bém crest elevetion 36,00-metems
River.bed'elevation 13.00 meters .
Hei%ht of dam 23: 00 meters:
Crest iength | 971.00 meters
Volume of dam 640,000 e

2+ Reservoir

e 22
Dreinage area 6225 kn”’
High water level 34.60 meters
Low water level 20.00 eters
. . S . - 3
‘Total sfora;e capacity : 26,000,000 M
. . | 3
Bffective storage capacity 22,000,000 M
3. Spillway
‘Length 32.00 meters
Herd on crest 1.40 weters
Caracity 300 cms

Benefits
Based uson:the avcil tle runcff records for 5 yecrs a flow of

1.57 cms cen be maintained after this rescrvoir is built. This
amounteof suy plcmentary supply wilil be enou h to irrigrte additional

¥
R | e
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1,100 hectares in Chisz-nan district at 2 duty:sf water of 700 hectares
.er cms, Furthermore, the reservoir can'mitigete the flood peak from
530 cms down to 300 cms as estimated by the reconnaissance party.

Trans.ortation Facilities and Construction Materials

A highway is availeble from Tainan to Shan-tzu-chiao Tzun. A new
hishway >f €00 meters has to Se built from Shan-tzu-chieo to the pro-
.osed dem site.

Sand and gravel at the dam site can be used for concrete work.
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Teh-yuen-pi Reservoir (No. 50)
" (See. Fig. 191)

General Description

This' oroject was built with JCRR's lcan. -The dem is located,.
neser Liu-ying on Wen-tso-gu Chi, a2 tributagy of Chi-shui Chi. 'The
dreina_e arze of this reserveir is 32.1 km . This creeck serves as
a mein dre”. zge chanrel of the Chia-nen Canel Irrigation System.

Genlogy
Lelogy
The reservoir arez is c-op-sed ~f deszsits of Cuaternary System.

Yel owish clay is found os to, cover. Some send layer in black color
was found dur n_ excevati o the foundation of the spiliway.

Hydrology
Al. Rainfall

Records from 1932 to 1953 of Liu-chia Station were adopted for
desi_n _urposes,

' 2. Flood Flow

Within _ast 22 years, the maximum daily rainfall was 456 mm.
However a value of 1,000 mm ;. er day was used by this yroject. The
desi ned cagsacity of the radial jated syillway is 532 cms and that of
the emergency spillway is 168 cms.

Type

Crest elevation
River bed elevation
Hei~ht of dam

Crest length

Crest width

Earthwork (re_.air only)

Earth dam
16.,0C meters
8.15 meters
7.85 meters
194,00 meters
5.00 nmeters

7,395 cubic meters



Auxiliary danm

Meximum heizht 2.12 meters

Crest width 5,00 meters
Length 448.50 meters
Baerthwozrk 9,181,00 cubic meters
Reservoir
2
Drainage area 26.66 Km (dxcludiny-the

dreine:; e area
of two existing

ponds)

Hizh water surface elevation 14.00 meters
Hich water surface area 153.90 hecteares
Totzal storage capacity 3,409,100 M3

Effective storage cepacity 3,309,100 e

dater surface clevation during flood  14.5 meters
Water surface area during flood 175.4 hectares

Fiood stora_e (Elev. 14 to Elev. 3

14.5) 822,700 M
Drainage area 32.11 kmz(including the

drainare area of
two existing ronds).

Spillwey

Ty.e Radial gate tyre
Gate bottom elevation 9.30 meters
Designed ceyacity 532 cms

Gates 5 sets (5m x 6m)

electrically operated
Emergency Spillway

Ty.e O.en cut tyre

Length 169.00 meters

Water de;th 1.50 meters

Desicned cayacity 168 cms

Bottom width 40 meters
-
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Construction Cost

%?

totel engineering cost of this _roject was NI$5,769,580.50
Benefits

As estimated, the total increase »f pricduction amounts to
1HT$5,302,080 rer annum,

Comnmunication

'The _roject site can be reached by car from Liu-yin>,"Tainan Hsien.
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Chien~-shan-ti Rescrvoir (No. 51)
(See Fig. 192)

General Descri.tion

This reservoir is built or a small tributary of Kwei-chung Chi of
Chi-shui Chi at the boundary >f Xuo-yi-hou, Liu-ying Hsgiang and Erh-chung-
chi, Tung-shen Hsianz with a dreinage areaz of 10,60 km™, The dam hes =a
heisht of 23,50 meters. The reservoir water s used by the Hsin-ying
Sugar Factory, Hsin-ying Alcohol Distillery and Hsin-ying Taper Pactory,
end for the water supply of Hsin-ying and Yen-shui districts and for
sugar cane irrigation. The ori_inal . stora;e volume jn 1938 of this
reservoir was 6,950,000 M° and raised to 7,730,000 M in 1944 through
hei_ntenin: the crest of the spiliway by 0.91 meter.. However, this
stora_e ce_acity was  raducliyg reduced by silt and the actual storage
capacity was only 4,350,000 M in 1951. In other words, there were
3,380,000 M of silt de_osit in a period of 13 years. Furthermore,
owin, tz the fact that tie outlet of ‘the xcserveoir is at z very low
_levation, it was frequently blocked uy by the silt de osit and caused
interugtion to tie delivery of water. For the purpose of reducing
silt de.o0sit and im_ roving the defect of the existing outlet, a2 flushing.
tunnel was built. It has been found that the functions of this flushing
tunnel are fairly jood. o

Above the reservoir, there ore two tributaries. The drainagé area
>f the esst ore is about 2.72.times that of the west one. The east
tributary is 3,500 meters long with an average slope of -1 to.&2,

Geologz

In the dreinage arez, soft sandstone, clayey slate and shale of Ter-
tiary reriod are found and overlerid with a layer »f sedimentary deposit
of the Quaternzary system at » de:zth of 4.6” to 9.20 meters. One can essily
imagine the seriousness of erosion problem in an ares with such kind
of gzeolozical formation,

Engineering Features

i ———
1. Dam
Tyve Earth dam
Dam crest elevation 43.50 meters
River bed elevation 20.00 meters
Hei ht of dam 23.50 ﬁeters
Dam crest length 220.00~meters
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2. HReservoir:

Dr:inage area 10.60‘Km2

Hizh water level 41.80 neters
Reservoir area 78.00 nectares
Maximumvdéawdown 17.6'ﬂet§rs

, . S L3
Total storaje ca.acity (ori_inal) 7,730,000 M-
o - . . - 3

Effective storage gagacity (original). 7,397,000 M

3. Spillway

Leng th 30,30 meters.
Designed overflow h;ad 1,12 metérs
‘Capacity 114,00 .cms.-
Crest'eleyation A1 &0 m
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Nan-hu Reservoir (No, 52)

—p—o

(See Fig, 193-194)

General Descri_tion

The ,rogosed dam site is located on a small branch of Nan~hu Chi,
a tributary-of Chi-shui Chi at about 1 kilometer to the southeast
of Kuo-yi Tsun, Liu-yin; Hsiang, Tai-nan Hsien. The drainage area
above tie dam site is about 1.6 scuare kilometers. The annual mean
rainfall in this region is about 1,800 mm,

The ;roposed rrojeck counsists of the constructinn of an earth
dem o store 1,000,000 M of water for the irrigetion of over 150
hectares in Kuo-yi area between the foot hilli znd Chia-nan MNorth

Mzir Canal.

£~ earth dem wes built in the past, but destroyed by flood.
The site of the 21d der is still traceable,

Tws houses anc 4 hectares f land will be surmerged if this dam
is built, '

Geologx

The rock of the catchment basin is Tertiary brown sandstone. The
rock »f the gorge, where this dem is _ro_osed, is essentially zrayish
green shaly sandstore and is coarse and weak, It turns into clay’”
when wetted. ‘

Hydrology
1, Rzaiufall

Raiafall records of Wu-shan-tou Station may be used for re-
.ference, The observation was started in 1931.

2, Stream Flow
Mo observation has been made.
3. Flood Estimation

The estimated maximum flood flow at the _royosed dem site
is 17.7 cms.
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Engireering Features

1. Dam
Tyoe Barth. dam .
Dan crest elevatlon 44,00 meters
Rlver bed elevatlon "32-00 meters
Height of dam °® 12.00 meters
Crest length 100.00 meters
_Volume of earth work 11,600 M

b. Resefvoir ) -
Drainagé area 1.6 ke
High water level 42,00 meters
Reservoir ‘area 0.22 km
Maximum drawdown 7.00 neters
Total storaze capacity 1,000,000 M°
Dead storage capacity 200,000 M3
Effective storage capacity - 80C,000 M3

gnefizs

B
LN

This reservoir w111 nyVlde enouOh irrigation water for an arcq of,
150 hectares.

Transiortation Facilities and Construction Materials

A rural highway to the dam site is available. Howéver it should
be im_.roved for a distance of about 1 km. Barth dem material is available
in nearby area,- ' ' .
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Coral Lake (No. 53)

(Wu-shan-tou Reservoir)
(See Firg. 198)

Genercl Descri.tion

Coral Lake, alsoc called Wu-shan-tou Reservoir, is the principal
reservoir of Chia-nan Canal Irrigation System. The dam was built on
Kwan-tien Chi, a tributary of Tseng-wen Chi, at Wu-shan-tou, Kwen-tien
Hsiens, Tai-nan Hsien. Thg total drainage area of Kwan-tien Chi above
the dam site is only 60 km which is too small to meect the demand of
water. For the pursose of divertincs the water from Tseng~wen Chi into
this reserv>ir, a tunnel, 3,107 km in length, was built with an inteke
on the right bank of Tseng-wen Chi at Wang-lai-tse,

The construction work of this syéfem was started in 1920 and
com_ leted in 1930. ’

Geology

The rock in the reservoir area consists of grayish green: shaly
_ sandstone and sandstone of Tertiary system. It is coarsé and weax and
can be easily weathered, but it is rather imjermeable..

Ern.ineering Fegtures

1. Intake at Tseng-wen thh

The intake is located on the ri_ht bank of Tseng-wen Chi at
Chao-hsing Tsun, Nan-hsi Hsian,, Ta:-nan Hsien. It is a reinforced
concrete structure with three sets of gates. - There are twelve gates
in each set with a maximum designed discharge of 50 cms. Gates are of
verticla 1lift type. ‘

“2¢ Diversion Tunnel

The  tunnel begins. from the intake and ends in the reservoir with
a total length of .3,107 meters. It is a horse-shoe type tunnel,. 5,45
meters in height and width, with a grade 1 to 1,200, The capacity of
he tunrel is also 50 cms, The zrch ring and side walls were built
with brick masonry and the remaining portions were built with concrete,

3. Dam
Type Earth Dam (Semi-hydraulic
fiiled)
Dz crest elevetion 66,00 meters
Height of dam . - 56.00 meters
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Dam.¢test length 1,?7};00"meters

Top width 9.00 meters

Base width 303.00 metéis
4, Reservoir

Dreinage area - ;GOEQO:k@Z )

Casacity 166,667,000 M3

Lrea of water surface when full 13;06 kmzb

Meximum water depth : 32.00 metéfs
5. Spillway |

Ler;th: 12i.29 meters

Ca,zcity 1,502.50 cms

6. Int=ke tower

It is loceted in the reservoir by the side of the ‘dam. Tt 4
14,85 meters in hei ht and ©.48 meters in diemeter. The infl .w veldcity
veries from 0,303 to 0,758 meter/sec. '

7. Valves

Emergency velve: Butterfly type with zn inner diamefer of ‘2473 a.
Frelininary regulating velve: Inner diame%er=l.81-metexsh

Regulating valve: 4 - Eccentric berlance needle. valves, outer
dia.l.52 meters;

2 - needle va1vés, outer dia 1.52 meters
BeﬁéfitS‘

This reservoir is the principle source of water for the irrigation
of 82,366 hectares of three-year-rotation area in Chia-nan Areai

?roblem

The silting problem of this reservoir is quite noticeab]e. Infor-
mation on the measurement of silt content of incoming water,-and on
the amount of =silt de051ted ir the past and deteof mechenical and
chiemic=1 analyses mede are avsilable., Reference can be obtezined from
Chiz-nan Hydrzulie Association and W 11 not be detailed in thig regport,

1
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Chiago~li-lin Reservoir (No. 54)
(See Fig. 196-198).

General Descriction

The -roposed dem site 1s located a2t a gerge~offchiéo—1i—lin Chi ,
about 700 meters to tlhie west of Chiao-1i-lin Tsun, Kwan-tien Hsiang,
Tai-nan Hsien. Chiao71i—1'n Chi is a tributary of Tseng-wen Chi with
a dreinage area °f 5.12 km” zbove the zroposed dam site.

A survey -f this proposed dam site was made by the Tcoi-nan Hsien
Goverrment ir 1941 ¢nd the following mays are available,
shical me.s of the dem. site: Scalée 1 to 2,500
Topocraphical maps of the reservoir area: Scale 1 to 2,500 °
This sroject wes proposed to irrigate 500 ha. of weather depending

farm north °f Tsenz-wen Chi and east of Chia-nan South Main Cenal at
She-tzu, Kwan-tien Hsizang,. b

Geology

The rock at the dam site is Tertiary grayish green shaly sandstone.
The quality of which ig coarse and weak. :The dirgction of the.strike of
the outcro,.s off both banks is N5 E with di, of 10,

Hydrology
1. Rainfall

Based ujon the records »of Wu-shan-tou Rainfall Station which
was started in 1931, the annual mean rainfall is 1,800 mm. The maximum
deily rainfall is 347.30 mm,

2. Flood Estimetion

T ¢ estimated maximum ruenoff at the _roposed dem site is
123 cms.,

En-ineering Features

1. Dam
Tyre Barth dam
Dam crest elevation 46,00 ncters
River bed elevation 25.00 meters
Hei:-ht of dam 21,00 meters
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Dam crest length 170,00 meters

Volume of earthwork 101,000 M?
2. Reservoir
Drainage area -5.12 km2
Hishwater level elevetion: 43,00 méters
Water surface area when full 0.54 km
Dezd water level 36.50 meters -
T tal storage capecity- 3,000,000 i
Effecti;e storage cajacity 2,000,000 M3
3., Spiliway )
Tength 56.00 M
Head on crest. :&.Oo,meter
Ce_.acity 123.00 cms

. This reservoir if built will provide enou,h water tolconﬁert
500 hectarés of weather dejendin; farm .into 2<gro, paddy field.

N

Transiortation Facilities and Construction Materials

For the construction of this reservoir, a highway of. 600 métérs
'will be built. Suitable earth for the construction of the dam is
available in the nearby region,
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Ta-cu Reservoir (No. 55)
(See F'g. 196-200)

General Descri, tion

S
S

The  ropnsed dem site is loczted on.Ta-pu Chi, the main tributary
of Tseng-wen Chi, about six ilometers upstream of the intake of Corel
Lake Reservoir,

Tsenz-wen Chi, 136.90 km in length, is one of the ;rincipal rigers
in the south .f Te wan with 2 totzl drainage zrea of about 1,212 km™.
The drgina;e zrea -f Ta-pu Chi above the ;ro,osed dam. site is about
485 km . Ta-pu Chi has a slo.e =f zbout 1 to 200 snd the river bed is
covered with gravels and boulders.

Water of Ta-pgu Chi is rather clear, zlthou_h land-$lides have fre-
quently na.pened alon, the banks of the r.ver,

As ,ro_osea by the Jaganese engineer, the _ro,0sed ,roject consists
of the construction of a 95-meter strai ht sravity overflow concrete dam
to create ¢ stora,e calacity of 200,000,000 cubic meters,s The reserveoir
so created will have a water surface area of 800 héétares. ~It  was pro-
~osed that tihe flood flow of Ta-.u Chi can be stored in this .reservoir
end utilized as sup, lementary supply of Chia-nan Canal System. ‘It can
also neet some demand for industrial uses tnd generate some _ower when
transferrin; the water from this new reservoir into Coral Lake.,

A re ort on this sroposed dem site was written by Japanese Engineer
in 1939 and the followin: majs ere available in Tai-nan Hsien Government s

To.ograchical ma, s of the rcservoir area: Scale 1:5,000
To, »prarhicel ma s ~f the dem site: Scele 1:1,000

Lis estimsted, B:iout 95 hectares of farm 1and, 80 hectares of forest
and 20 houses will le suitmerged if this »r-ject is undertaken,

Geology

At the _ro oseld dem site, the ruck is mainly Tertisry grayish brown
sandstone evd is herd and denge. 0The direction of the strike of the
outcro,s of bdth Lenks is N30 -40 E with di,s of 327, 33 or 36 . Some
boring was mzdé by the Japamese, but no- record :s available,



Hydrology

1.

- 2.

1940 afé

3.

Reinfall

The followin: reinfall récords =re zvéileble:

1973 to 1945 records at Te-pu Station.

1900 to 1943 records at Ta-ypang Station.

1930 to 1940 records at Wanj-lai-tse Station.

Strezm Flow

Records at Wanp-lai-tsc Station durinz February 1938 - January

available,

Flo0ol Estimate

The maximum floud discharge is abiout 3,395 cmS..

Engineering Features

1.

Dam

Tyne

Dam crest-elevation
R.ver bed elgVa%ioh
Bed. rock elevation
He-:-ht of dam

Crest length

Volume, ' f concrete dem

Reservoir |

Drainage area
Hizh weter level elevation

Maximum drawdown

Total étorage capacity

: Dead stora_e capacity

Silt store_e capacity for 35 yfs

Effective stora_ce cagacity

~36 ~ °

Concrete graviety dam

180,00, meters

‘105,00 deters

95.00 meters
95,70, meters
305.00 meter§

720,000 M>

465.00. km”

1185.00 heters

45,00 meters
200,00__0,000_M3

,11}540;0001M?

3
68,690,000 M

117,770,000 N>



3. Spillway
Length

Head ntv crest

Gates

70{Ob'meters
10.00 ‘meters
43430.00 cms’
7 sets at 10m b4 10m

4. Diversion Tunnel

4 diversion tunnel is ,roposed to be built o~ the left bank
of the river with a cepacify of 350 cms. It has a length of 560 meters
and .s circular in sha_e with a diameter of "9 meters. The inlet of the
tunnel will be a2t an elevation of 110 meters and the outlet at an
elevation of 106.8¢ meters....The-slope is ¥to-5007

5.~ Fower Generation

As pro,.osed, water in the reservenr will be ed to a2 proposed
;ower _lant in the downstream throu i1 a tunnel with a length of 6,550
meters. Under an effective bead of 75 meters, kawer may be pencrated

which will be treated later.,

Cost

The construction cost of this project as estimeated by the Jaianese

was $137,000,000 of Jepanese Currency in 1939,

In a2ddition, a sum of

¥36,400,000.~ was figured for soil conservrticn work.

LBenefits

1. Irrigation

After the completinon of this gproject, the inflow of Coral Lake

will ke increazsed by 277,000,000'M .

engineer, the water for the irrigetion of ricej
increased in accordance with the -following table:

Available Water in
1,000,000 M Gefore

Hem Carryin; out Ta-pu
: Froject

Padady 348

Sugar cane 90

Miscellaneous crop

Factory use

438
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As estimated by the Japanese
Shger cane etc. will be

Available Wgter in
1,000,000 M~ After the
Comgpletion of Ta-pu
Project

450
120
60
85

e ———rn

715



The ennual benefit was estimated to be $14,330,00C - f Japanése
Currency. It wes further estimated that the terefit cost ratio of
this 1roject is 2,11 excluding the benefit from power sale.

2., Weter  ower

Maximum ,ower 31,050 kw
Firm ' ower 6,210 kw
Average  ower. 13,450 kw

3, Flood Mitigetion

As estimated, any flood flow of Ta-pu Chi can be stored
in this .rogosed reservoir. :

Trans.ortation Facilities and Coastfuctian Materials

The yresent highway can only v u, to Nan-hsi.., Above Man-hsi, one
has tc _o on foot, ' .

Stones and gravels scatter in the reservoir area and can be adopted
as aggregates for concrete work.
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Nan-hs’ Reservoir (No.sb)l
(See Fig. 201 - 202)

Genzral Descriction

The proposed dam site is located on a tributary of Ta-pu Chi, a
tributary «f Tseng-wen Chi, about 1,90 km to the northeast of Nan-hsi,
Nan-hsi Hsiang, Tai-nan Hsien. After restoration, Hsin-hwa Regional
Office of the Chia-nan Hydraulic Association mede a survey on this
croject under the request of the local peo,.le, At .resent, the to=-
pogra.hiical meps of the reservoir and tie dam site with a scale of
1ty 2,000 are available,

Geoloay
The roci inthe drainaje basin is mainly Tertiary grayish green

soft shale and can bg easily wegthered. The direction of the strike
»f both banks.is N70 W with a 3 dip.

Hydrology
1. Rainfall
Based upon the reinfall records during 1930 - 1940 at Wang-lai-
tse Stetion, the an uzl mean rainfall is 2,803,10 mm., and the maximum
daily rainfall is 526,70 mm., If the eighteen year records during 1936 at
Men-hsi Stetisn rre used, the arnual mean rainfall is 2,759.72 mm, and
the maximum daily reinpfall is 301 mm.
2, Streesm Flow
No record is available,

3., Flood EBstimation

As calculated by emierical formula, the maximum flood discharge
.at tae dam. site is 15.34 cms,

En ineering Features

1. Dam
Type Barth dam
Dam crest elevation 129,00 meters
River bed elevation 110,00 meters
Height of dam 19,00 meters
Crest length 64,00 meters
Volume of earthwork 34,000 M3
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2. Reservoir

Drainage area 1.42&km%”

High water level elevation 127,00 meters
Reservoir ares 11.00 hectares
Totael stora,e capacity §50,000 M3'i
Effeéfive storage ceapacity \ §50,000 M :

This pro, osed reservoir will provide irrigation water for 160
Lectares, )

Transiortation Facilities-and Constric tion Materials

%

Trhere is no hirshway Tetween Nap-hsi ~nd the dam site.

Earth materials for the dam are available in the nearby area,
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hwei-tan Reservoir (Ho.57)
(See Fig. 203-203).

General Descrintion

9

The prorosed dam site is located on Nwei-tan Chi 'to the MNorthe
east of Yu-~ching Héians, Tai-nan Hsien., Hwei-tan Chi is-a tributary
of Ta-pu Chi, the main tributery of Tseng-wen Chi, The drainage area -f
Kwei-tan Chi above the dem site is about 17.96 km ., The rroposal consists
of the constructisn of an eerth,dam to create a reserwir with 2 %otal
storane ceracity of 5,300,000 M for the irrigetion »f 1,160 hectares.,
12 nectares of sugar-cane field ard 16 houses will be submerged if this
reservoir is built,

Geology

The rock at tire dem site is Tertiary gray sandstone., It changes to
brownish yellow color after weathering, It is mediutm grained znd hard,

=3

The direction sf the outcrors of both panks is NS with-a din of 20 222,
Hydrology
1, Reinfall

TEe folloWing rainfall records can be used for reference:

Station Observetion Period
Yu-ching | 1903-1945"
Wang_lai-tse 1930-1940
Nan-hsi “ 1936 to now

2. Stream Flow - Not avaiiable.

3., Flood Bstitiation

The maximum flood flow is estimated at 174 c¢ms by emrerical
formula,



Enegineer:ng Features

1‘

oy

Dam

Type

Dam crest elevation
River bed elevation
Height 5f dem

Crest length
Volume of FBarthwork
Reservoir

Drrirage area

Hi h water level elevation

Reservair area

Meximum drawdown
Total storage capacity
Dead storage capacity

Effective storage capacity

Earth dam
103,00 meters.
75,00 meters
28;00 meters
540.00 meters
795,000,00 M

17.96 km®
100.00 meters

51,00 hectares

'10.00 meters

5,330,000 M°

1,2€0,000 M
, o3
4,020,000 M

3, Spillway
Length 70,00 meters
Head on crest 1.00 meter
Capacity” 140.00 cms~..
Benefits

This reservoir if built will provide irriéation for 1,160 hectares
of farm in Man-hsi and Yu-ching region.

Trans.ortation Facilities and Construction Materials.

The Ping-lu-tao Kwei~tan Riral Hi hway and the licht sugar raiiway
both rass the dem site, The dam site is at z distance of 1.5 km from
the Yu-ching Nen-hsi Highway, enc can be essily connected to it if a
branch road s built.
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Keng=nei Reservoir (No. 58)
(See Fig. 205)

Géneral Descri tion

The nroposed dam site is located at a gorge »f Sha-tzu-tien Chi,
t~ the east of Keng-nei-chuang, Yu-ching Hsiang, Tai-nan Hsien. Sha-

L ]
tzu-tien Chi is a small tributary of Hou~ku Chi of Tsgrig~-wen Chi System.
he dreinage arez above the dem site is about 5.43 km . The water stored
in the reservoir is prorosed for the irrigation of 1,260 hectares in
Yu-chin: region,

£ survey a2t the proposed site was made by Tai-nan Hsien Govermment
in 1949 and the following majs are available:

Topogrz_hicel mays of the reservoir: Scale 1:5,000

Topographical mags +f the dam site: - Scale 1:500

Toyographical ma,.s of the area to be irrigated: 1:1,200

10 hectares >f land and ¢ houses will be submerged if the reservoir
is built.

Geology

The rock at the dam site is Tertiary grayish green sandy shale
which is not hard and can be earily crushed.

w

The direction of the outcropsof both banks is N-S with 550.dip.

szrolovx
1. Rainfall

Based uon the recéfés;ﬁﬁéYu-qhing.Statio&ﬁdufingM1§03.rm1945,
the mean annual rainfall is 2,391.70 mm. and the maximum daily rainfall ..
is 445 mm,

2. Stresm Flow - Not available. .
3. Flood EBEstimetion

The meximum flood flow is estimated t be 57.2 cms,
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Bnzineering Features

1. Dam
Tyre Barth dam.
Dam crest elevation 114,00 meters
River bed elevation 84,0 neters
Hé,ight. >f dam 30.00 meters
Crest length 230 meters -
Volume of earthwsrk 12¢,900.00 M
2. Reserwvoir
Drerinege arezs 5.43 km2
Hirh weter leyel elevation 11 .00 meters
Reservoir arep O;éé"kmg
Maximum arawgows 15,00 meters
Total étorage capacity 5,765,000'M$'
Effective stora_e capacity 5,445,000 M3
3, S,.iliway
Length 15,00 meters
Hezd on cres% 1,20 meters
Capacity 40 400 ems,
Benefits

This reservoir if built will convert 1,260 hectares of weather -
derending farm ints irrigated naddy field,

Trensiortztion Pacil:ties and Construction Materials'.

A& 1i-ht suger railsey is located close by the dam site. Furthermore
the dam site cen be connected with an existing-highway if a new'road-
of 2 tm is bullt. Materials f-r the earth dam are availeble in cleseby
areas.

- 44 =



Na-:a-1i~ Reservoir (No.539)
(See Fig., 206 - 208)

General Descri- tion

Ne— 2-lin Chi is the north tributary of Yen-shui Chi. Tt flows
from the hilly district int- _lein area at Nr-_a-lin, Hsin~hwe Hslerg,
Tai-ren Hsien zrd then takes = westward csurse and meets Ven-shui Chi
at tre main reilway bridse 3 ms south of Hs-.n-shih.

o : i sa-~1in Chi about
ti.e southwest of Na-pa-lin. The drezinage arez above
G dem site =s 13.35 sg. km. £ propossl was woried out by
¢ en incer in the .ast which was based con mals of 1 to
e

2t = orze of Na-

The rock at the dam site is Tertiary brownish yellow and grayish
vellow sindstore, mediym zra.ied .nd wegk. Tae direction .f the strixe
of the outcrons 18 N40 B with di,. of 10 toward u_.stream.

1. Rainfall
Records of Hsin-hwa Station may be used for reference.
2., Stream Flow

A stresm gouge was esteabliished at Ne-pa-lin Highwey Bridge
on Na-pa-lin Chi. Records >f observetions since 1940 are available,

3. Floo¢d BEstimation

The czlculated maximun flood flow at the »ronosed dem site is
310,20 cms,

Engineering Features

e}

1, am
Type Barth dem
Dam crest elevation 54,00 meters
River bed clevation 30,00 meters
Heiht of dam 24,00 mneters
Crest length 162, 00 meters
Volume of earthwork 172,500, - cubic meters
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« Reservourr

o

Draina,e area 13.35 km?

digh weter level 50,00 weters
Totzl stora e capacity 9,600,000 M3
Effective sforage capacity 6,600,000 "

3. Spillway :
Length 60.00 meters

Head on crest 2 meters

Cost Estimstes

It wes estimzted by the Jeroznese en-ineer that the construction cost
of the main dam and accessories is $801,000 enc that of the!diversion
cenal is $390,000, 211 of Jepanese Currency. -

Benefits

This reservoir, if built, caer convert 1,680 hectares of weather de-
~ondin;, land st Ne-ra-1lin and Shan-shan ints irrigatec land and can
z1so reduce the flood damz,e of Yen-shui Chi. As estimated, the net
.rofit for irrijati.n is $591,971 of Je,.anese Cuarrency.

TransyortatiggﬁFacilitites and Construction Materiai

A

k& rogd ebout 1.5 kilometexrs lon, shall be opened to conmect the
dain site to Hsin-hwa Yu-ching Hi hwaye.
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Yen-shui Reservoir (MNo. 60)
(See Fig. 200-210)

General Descriltion

This , roject wes 1nvest1fcted by the Reconnaissance Party in 1953
ané was comylet‘d ir 1955 with JCRR's loan fund., The dem is located on
Chieh-tun; Chi at a distance of 2.8 kilometers to the northeast ~f Hsin-
hwa Hsisnp, Tei-nan Hsien. Chieh-tung Chi is a tribytary of Yen-shui
Chi. Chieh-tung Chi has a dreinage area of 5.36 km above the dam
site. At the dem site, there was a dam built by the Dutch but failed due
t~ insufficient ca;acity of spillway.

Geolog

The ce*cﬁﬁent arez of the reserva.r is com.nsed of Tertiary brownish
yellow rné srsyish yellow szndstone. Belaw the dam, it is composed of
de_nsits “F Quaterqer’ system. [t the dam . site, vellow*sh redish, and
greenish clay and lozm are found.

Hydrology

When desi_ning this groject, rainfall records of Hu-tou=-pi Station
at 2 dlbtance of 1.90 km to the south of the dam site were ado.ted. It
was estimated that the time of concentration at the dam site is 0.84
hours, the rainfall intensity is 115.8 mm/hr. and the flood flow is
148 cms.

En ineerins .Features

1- Main Dm

Ty.e EBarth dam with clay
.core wall

Crest elevation ABB.OQ meters

River bed elevation, 16.00 meters

Height of dam ‘ 17.00 meters

Length 91.00 meters

Crest width 6,00 meters

-Earth volume 41,472'M3
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2. dhuxiliary dem

Height of dam (méximum) 2.63 meters
Length 624.5 meters
Width 4.00 meters
Barthuork 25,668 M

3. Reserwoir
Drainage area _ 575 hectares
Water surface elevetisn when full 30.5 meters
Water surfezce arez when full 21.8 hectares
Ylater surface elevation during storm 31.0 meters
Water surface ares curin,, storm 3C.5 hectares
Total stora%e,ca;acity £33,800.,00 M3
Effective storage capacity 753;§6O M

Flood storare ce.acity (Between elevéh
tion 30.5 and 3
elevation 31,00) 104,000 M

4. Siilliway

Ty.e Radid gated spillway
Length 130,00 weters

PR |
Cagpacity ‘148 M /Sec,

Congtruction Cost

‘Bni,ineering gost = T$2,464,007,70

Right of way €ost = © 230,000.00
Administration = 30,800.00
Contingency = 5,192.30
Total Cost = NT$2,730,000,00

- Benefits..
This reservoir provides su, .lementary water to 567.25 hectares

of irrigated lsnd., It is estimated that the net cost ~f annusl increase
of _rsduction is NT$1,400,000.-

Y.



Kwan—miao‘Réserﬁbir (No. 61)
(See Fig.-211-212)

Gencral Descriztion

The _rogosed dem site is located north of Kwan-miao Hsizng, Tai-nan
Hsien =n tha Hsu-hsien Chi, a tributary of Yen-shui Chi. Hsu-hsien Chi
sriginates from Mt, Kwen-yin and joins Yen-shui Chi at Fe-chia. It hes
2 total iength of 15 km and an avergge slope of 1 to 120, The drainage
srea 2bove the dam site is 38.80 km ., As the farm lands -totalling
3,170 hectares in Jen-teh Hsirn,, rnd Kwei-jen Hsian: are only partly
‘rrizated by the existin; Hsu-hsien Cenal there are 2,068 i"ecta}:es of
werthor dezendin, fiarm in need of irrigetion. Th:s reservoir is slenned
to zrovide irri_ation water for the weather derending land, to reduce

the flood pesk of Yen-shui Chi and to ,rnv1de ‘additional water supply to
Tai-nan C.ty. . However 611 hectares of cultivated or forest land, 385
femilies and 2 km of highway will be.submerged if thLis _roject is under-
tzlen,

Geology

The reservoir area is mainly comgosed. of sandstone and. shele of the
Tertiary system covered with diluvial deyosit of Cuaternary System. At
sro_0sed dam site No. 1, diluvial deposit is found and at site No. .2,
sendy shale is found. The shale is greyish green in colour and is
brittle and weak.

Hydrology
1, Reihfall

Reinfall records at Hsin-hwa Statioh 5ince.1906.8¥& -available
and the re cordo «tThinnan Setion from 1904 to 1940 are. also avallable.

2. Stresm Flow
Run-off measurements at Kwan Mizo were made during 1940 to 1944,
3, Flood Est.mation

The estimeted flo~c ,ee: is 1,0¢5 cms,
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Enrineering Features

1.

Dam

Tyne

Crest elevation
Elevetion of river bed
Hei:ht of dam .

Crest. legnth
Volume'ofVeafth

Reservoir

At Site No. 1
Berth dam
45 meters

18 meters

27 meters

344 meters
455;000“M§“

Hi_h water level elevation

Maximum trter level elevation

‘Total storaje ca.acity

Stors,e capacity for flood water

Storage cayacity for irrigation water

Deac storaje capacity

Meximum: reservoir area

“Spitiway

Type

Diameter

Water depth above the Glory

Discharge caj acity

EstiM1tedfCOn$tfuction,Céﬁz (Septenber, 1953)

Reservoir
Irrigation
Water Supply

Erosion gontrol

Totel

Bstimated Benefits

1.

Food Control

As planned, the flood flow of Hsu-hsien Chi will be reduced
from 1,085 ans to 120 cus after thnis reservoir is built,
further estimated thet the flood flow of Yen-shui Chi will be reduced
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NT$32,209,000
1,410,000
16,178,000
2,455,000
52,252,000

4t Site Mo,
Earth dam
ﬁf”mQters

28 meters
i?-meters
1,750 meters
1,645,000 M
38.80 km2
45?00 meters

ﬁ47:50 meters

2

- 3
56,528,000 M
14,830,000 M
31,888,000 M

9,810,000 M

6,34 m®

Morning Glor
4 meters

2.50 meters

120 cms.

It was

v. Tuse.



by 25.8% at the confluence of the Hsu Hsien Chi and by 13.4% at the
river mouth., The anaiusl benefit through theé reduction of flood damage
is estimated at NT$10,000,000.

2. Irrigation

After the comnleti~n of this reservoir, 2,068 hectares of
weetizer dependin_ farm will be converted into 3-ye“r rotation field
end furthermore, some supzlementary irrigation water will be .rovided
to an ares ~f 1,102 hectares which s now insufficiently irrigated.
The total annucl ircrease of agricultural production is estimated at
NT$3,274,000.~ -

3., Water Supzly

- This lpSGIVer Will rruvidesdaily 20,000 metric tons of water
to Tei-pan City. The.anauzal b\ncr;t from water sule is NT}5,475,000.

<

Trans_ .ortation Facilities and Co.astructio: Materials

‘The dam site can be reached by a highway and earth materials for
dam construction are available from nezrby area.' Send and " ravels are
to be collected at far distance.
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Shen-keng-tzu Reservoir (No. 62)
(See Fig. 213~ 2l4)4

Gererzl Descrir-tion

Tize. oroposecd dem site- is located in the ugger course of Shen-keng-
tzu Chi, z tributary >f Erh-tseng-hsing: Chi ne?r Kwan-miao Hsiang,
Tai-nzn Hsien, The drzinase area of Sh@n—hen ~tzu Chi above :the dem
site is =bout 11.53 km”. with zn znpuel mean rainfial of “2Bout 2,000 mm.
SbIV”V.W r.. of this iroject wes done by Chia-nan Hydraulic Assoc1at1on
in 1946. The followin; ma_.s and rejort are aveilable,

o 1
ie
Topograshical ma,.s of the dam site, Scale 1:500
To_ograchical maps of the reservoir area, Scale 1:2,500

A pencral xzoject ;xo.osal on Shen=ken;,-tzu Reservoir, -

Shen-sen, ~tzu Chi meanders in hilly region above the .roposed.
dam site before running into the 2l .uvial _lazin. The south branch of
Sz n-ien;-tzu Chi abovb the dam zite has a slopesof 1:160 and the north
bre DC1 has a slope of 1 to 310. The river bed of both creeks is:covered
by finec silt,

The arez to be irrigated is sbout 3,300 hectares znd is 10 km from
the east to the west and 8 km from the north to the south. It lies at
the elevation & to 13 m eters,

This prdject if built will submerge 100 hectares of lznd in the
reservoir area.

Geology

L
(93

The rock i~ the dre:raze bas'n is Tertiary brownish or grayish yellow
szndstone znd is medium or coearse grained and weak in nature, In the down-
stream -f Shen-ieng-tzu Reservoir, alluvial de;osits of younger stage are
found and are covered with sandy loam and loamy sand.

szrolng
1. Rainfall

Rwei-tung Station: Rainf2ll records since 1903 are available.

Hsin-hwa Station: Rainfz1ll records since 1906 are available.

2. Stream Flow: No aveilable recorde.
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3, Fiood Estizatdon:!

c-tzy Chid:’ 13,5 cms

L2

Forthibxanch Qf'ShenakengetiuﬂChi LChun;—;en

South branch %f Shen-zen;-tzu Chi (Shen-kens-tzu Chi) 82,00 cns

Enri~cerino Festures

1. Dem
3n the south On the north
branch branch

Ty, e Earth dam Earth dam
Crest elevetion 45,00 meters 45,00 meters
River bed elevation 19,50 meters 21.50 meters
Heizht of dam 25.50 meters 23.50 meters
Crest length 135.00 meters 280.00 meters
Volume of earth 139,000 M 107,000 M

2+ Reservoir
Drainage area 11.53 km2
High water level elevation 42.00 neters
Reservoir area 169,60 hectares
Maximur drawdown 12,00 neters
Totel storaje capacity 10,555,000 M3
Effective storage caracity 10,440,000 M3

Connecting channel between
two reservoirs 1.00 km

3. S, illwey

S.illwey crest length " 43.00 meters
Desi ned herd on crest ’ 1.00 meter
Sriliway ce,.acity 95,03 cms

Benefits

After this reservoir is built, the water will be utilized to
convert 3,300 hectares of weather dependin; land into 3-year rotation
farm. LS estimated by the Associztion, the benefit cost ratio of this

iraject is 4,65,



Trens.orteti.n Facilities and Construction Meterizls

. The der site can be reached by 2 rurzl hishway. It connects with
the meln reilwey =n’ highway ot Hsin-shih, Tai-nan Barth dam construction
material is available near the dam site. Hiwever the agsregates for
cuwncrete work should be hauled in from. for outside.

~ 54 =



Wu-shan-keng Reservoir (No.63)
(See Fig. 215)

General Descri tion

The srorosed dem site is loceted on a tributary of Brh-tseng-hsing
Chi, ebout ~ne zilometer to the northwest of Shi -che, Mei-men Hsieng,
Teo-hsiun, Hsien. re dreine_e :rea above the pro,.osed site is about
%.31 scuere kilometers with 2 mern annual rzinfall of about 2,100 mm.
cnd o mindimum annual reinfell of z2bout 1,063 mn.

This reservoir is pro, osed t.r domestic woter su.p.ly end irrigetion
Lui,uUSeS. A4S Wei-.en Hsian_, is surrounded by mountains, and all cultiveted
iand is wezthier de,_enaing without water su, .1y, ,eo.le in this area have
to ¢iwell in tue river bed durwng February and May in order to _et some
W?LCI for their home use. In 1950, 2 number of wells were du, to a
ie.th of 100 meters and no artesizn water was reached. It was regorted
et weter can only be reached at a depth of 400 metersy The local [eo. le
not 2fford such dee; ex_ ensive well,

The reservoir basin is comrosed of Tertiary -rayish green shaly
sencstone which is, wee in muality and can be eezsily wéathered. The
tooogreshic a)jecrancé is not sood, The direction of the strike of the
outCcrors nlong the dsm site is M20 E. with di_s of 78

Soils in the =res to be irrigeted are pianosolls. Theré is an olive
grzy to dive colorsd hard j&n J'th 2 thickness :f -about 35 - 50 centi=-
meters at 2 dezth of 20 - 35 certimeters telow the ground surface. Its
structure s prismetic, reaction is neutral to s1i-htly sikali end

texture is heavy, The surface so’1s are usually pale olive to olive .in.
color, slishtly acid to neutral in reactior, cloddy, sing “le grain and granula,
i structure and slizhtly heavy in texture. L:yers below the mentioned
hardpan arc yellowish brown or grayish brown in color, alkali in reaction,
~assive in structure rnd heavy in texture., The soils of the area t» be
irrigated zre.clay loar and silty cley loam.

szroiogx
1, Rainfall

Records durin, 1903-1945 of the Kwei-tung Statin are available,

B
.

Streezr: Flow: None

%; Flood Flow: As estimated Ly enpericel formula, the maximum
flood flow is about 24.26 cms,
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En ineering Features
1. Meir dem
Type Eax@h1dam
Dﬁ%aé?9§t elevrtion 105,50 neters
Qiﬁei?bed'élevation £4.00 meters
Hdeizht of demkg 21.50 neters
Length of damzcrest‘ 195,00 meters
Volume of carthwork 147,000 M3
2. 'RgéerVOir
Drainage ‘area 2531"km2
~Hi_k-water level elevetion 103 .50 meters
Reservoir crea 0.67 kmzf
Dead weter level 94.00 meéers
Totcl stora_e ceracity 6,850,000 M3
:ﬁEffective;sterage ce;acity - 4,€50,000 M?

Benefits

This reservoir, besides providing water for domestic use, will
irrigste an area of 500 hectares.

Trens. srtetion. Facilities and Copstructisn Materials-
- pa W e

‘There ista rural hijhwey from Chi-shan:to Nei-men. A hizhway of
1.5 km is tu-be opened from Nei-uen to.the dam, site, )

Remarks s

The dreinage area of this reservoir is too small for such 2 big
reservoir.
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Erh~tseng-hsing Reservoir (No. 64)
(See Fig. 216-:19)

General Description

The proposed dem site is located on the Erh-tseng-hsing Chi,
north of Mt, Ta-kang, A-lien Hsiang, Kao-hsiung Hsien. This project
is aimed to irrigate d51n~feng, Zang-shan and Nam-tzu region at the
downstream,

rlanning work of this project was stzrted in 1908 by Japanese en-
gineers. For the purpose of drewing water from Nan-tzu-~hsien Chi te this
proposed reservoir, a flume of several hundred meters in length and =2
tiunnel with a capacity of 20 cms were built, but not yet used. The drgin-
age area of Erh-tseng-hsing Chi above the dam site is about 142,00 km .
it has many tributaries. The longest one is 36 km in length with an aver-
oge river bed slope of 1 o 360.

Some surveyinz work was done in 1949 by the xrov1nc1al Water Conser-
vancy Bureau and the f0113w1n ma,. S are available:

Topographical maps of the reservoir, Scale 1 : 2,500
Topographical maps.of the dam site, Scale 1 : 500

In addition, 13 exploration holes were drfilled alongz the dam site
to a derth of 30 meters. Records of drilling are availeble in the ¥WCE,

This project if carried out will submerge 680 hectares of culti-
vated or dry land, 200 hectares of forest and bamboo and 600 farm houses,

Geology

Rocks are mainly Tertiary grayish green sandy shale and shaly
sandstone, soft and weak, and can be easily weathered. The logs of the
borlng hole show sandstone and shale at the upper part and then a layer
of limestone with shells and corazls up to a2 depth of 18 meters. From
18 meters down, are sandy shales.

szrologz
1. Rainfall

Station Available Records

“ang-shan . . I 1921 to now
Kweil=tung o o « o ¢ o o o o o 1903 to 1945
Chi-shan . . . L N I 01-904 to 1945
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2.

wos mede

3.

810 ems.’

Stream Flow

£ stream gauge was instzlled at A~lien in 1940 and observation

during 1940 -~ 1942,

Pertaining the discharge observation of Nan-tzu-hsien Chi, re-
ference is to be made to the Mei-nung Deservoir Project,

Flood Estimztion

As estimnted, the discherge 2t the proposed dam ‘site is zbout

Engineering Feaztures

1.

2.,

Dam

Type

Dam crest elevation
River bed elevation
Height: of dem
Length of crest

Dike (average 4 meters. in-
height)

Volume of eaxthwork
Reservoir
Jrainage area“

High water level elevation

‘Dead water level elevation

Reservoir area

Total storage capacity

pegﬁ storégexcapacity

Effective storage éapacity
for irrigation

Effective storage capacity
fcr flood control

Spillway
Type

Diameter of shaft

Spillway crest elevation
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© 55,000,000 M

 Earth dam

49.20 meters:
4.20 meters:
45.00 meters
200,00 meters

1,600,00 meters .

'870.000‘M3

142,00 km;
43,50 meters
35.00 meters
15.20 km®
300,000,000 M
85,000,000 M
160,000,000 M

3

Shaft
A.QO meters

<. 43,530 meters



Head 2.70 meters
Capacity 192,00 cms

Senefits

1. Irrigation: This reservoir, if buwilt, can provide irrigation
for 18,126 hectares with a followin; breakdown:

Hsin-feng district 5,659 hectares
Man-tzu-hsien district 5,315 hectares
North Kang—shaﬁ district . . . 7,152 heéctares
Total . : 18,126 hectares

2. Flood Control: The flood flow of Erh-tseng-hsing Chi will be
reduced from 810 to 192 cms if this project is cerried out,

Transtortation Facilities »nd Construction Materials

Both wain railroad and hichwry ore not far from the dam sitev
Earth -for dem construction is aveilable in nearby areas. Aggregates
for concrete wori have to be brought in from outside, : '

Remrrks: THis reservoir cen be connected with the existing ?-kung-tien
Reservoir by g tunnel.

The erosion problem of the dreainage area is very serious. Un-

less some control work can be -done, it seems to be unwise to
stert this construction work too early.
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A-kung-tien Reservoir (No. 65)
(See Fig. 220)

General Desé¢ription

This is = finished project. The dem is located on the A-kung-tien:
Chi 2t the foot Hill of Mt. Hsiao-keng, Chliu-tzii-chiao, Yen-chao Hsiang,
iao-hsiung Hsien..:A-kung-tien Chi originstes from the hilly land at
the south of Mt, 4-1i and flows westward te #ung-shan and meets Sheng-.
fan-1zi 'Chi beforé -efrtering the sea. The Jength of A-kung-tien Chi is
3& km with a total.drainage aree of 153.km- of which 80% is flat land.
This project was glanned by Jupanese.Cbﬂstructlon work wes started in
1942 but was washed awzy by flood in 1944, It was resumed in September
1946 by the. .Chinese Govermment and completed in 1951. This’ reservoir
is multi;le purpose in. nature,  besides mitigating the flood flow,
it supplies water»?éf'irrigation and domestic use. "

Geoiogz

LT

tiary system. Tne foundgtlon of the dam is on »reenlsh vray sandstone
whieh  is coarse’and weak in nsture.

szroldgy
1. .Rzinfall: Records at the following stations are availsble.

'Ta-kang—shan Station: ~From 1921 - i§40.

Shen-shui Station: From 1904 - 1945,
At Shen-shui Station, the maximum daily
precipitation was 505.2" mm and 2-day
vrecipitation was 645,2 mm.

2. Stream Flow: Yo record.

3. Flood Estimate: The estimated flood flow at the dem site is

300 cms.
Engineering Features
1. Dam

Type Earth dam

Dam crest elevation 42,00 meters
River bed elevation 11.00 meters
Height of dam 31,00 neters
Crest length Glain dam) ' 200.00 meters
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Length of auxiliary dam:

Left side _ . 1,835.00 meters

Right side 345.00 meters
R, C. Corewnll: Height 31,5 meters

Width .0.5 meter
Length 492.0 meters
2. Recservoir
Zreinoge area 30,50 ka
Reservoir area 3,96 km2
High water level elevation 34.50 meters
Meximum high water level elevation 38,00 meters
Dead water level clevation 26.00 meters
Bead storage capacity 4,500,000 M3
irrigetion storege cepacity 10,000,000 M3
Water supply storage pa;acity 3,500,000 M3
Flood control storage ceopacity 10,000,000 M3
Additional storesge from the 17,000,000 M3
flood level to the toz of
the dam
Total storege cepacity 45,000,000 M3
3. Spiliway

Type Shaft type
Crest elevation 34.50 meters
Dismeter of shaft 3.00 neters
Designed maximum cischerge 81.6 M3/Sec

4., Irrigetion Intake
Jesigned capacity 3.4 cms

Uiameter of conduit 1.5 meters
Benefits

1. Flood Control: The total area [rotected asgainst flood is
5,000 hectares.
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2. Irrigation: This reservoir cetn provide water for 2,400 ha,

of double crop paddy field and 3,600 hectares-of rotation irrigation,
field.

3. Water Supply: /. storszge of 3,500,000 M?}is zllocated for
water supply use. This is enough for an additional 50,000 persons
in Lang-shan district. ‘



Pei-shih-1in Reservoir (No., 66)
(See Fig. 221 - 222)

The proposed dam site is located on Chung=chi ‘Chi, a trlbutary
of Hou-ching Chi, to the ezst of Fenc-shan—tso, Chiao-tou Hsiang, faow
hsiung H51en. Hou-ching Chi is- a small river in Kao-hsiung with flat
slope and high silt.content. Lands at its downstream are flooded fre-
quently during storm periods.

The dreinage area of Pei- ~shih-lin Chi above the dem site.is 12.54
sg. k. with an average annual rainfall of about 2 OOO mm.

The survey work was carried out by Chiao-tzu-tou Sugar Factory
with the following maps done.

Topowraphical map of reservoir area - Scale 1 : 2,500

Topographicel map of dam site -~ Scale 1 : 500

In the reservoir area, there are 30 hectares of cane. field; 25
hectares of publit land, 95 hectares of dry land and 80 farm houses
which will be submerged if 2 dam is built.

Geologz

Rocks are mainly blue szndstones of Tertiazy system which are
fine ~ra1ngdoand dense., ‘The dlrcctlon of the strike of the outcrops
is N20° - 30°E with dlp of 60° toward upstream.

Hydroloﬁz

The maximum. flood discharge at the’ dam 51te is .estimated to be
116 cns.

Engineering Features

1. Main-dem

Type . ,Earth/démv
Dam crest elevation 45,00 meters
- River bed elevation 26.00 meters
Height of dam 19.00 meters
Crest length : 250 neters
Total lencth »f auxiliary dikes 2,000 mcters

Averzge height of auxl.licry dikes 3.50 meters

Volume of ecxrth work 240,000 M3
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2.

Benefits
PRUESREIEG e

1-

2.

Reservoir

Drazinage area

Reservoir area

High water level elevation
Dead water level elevation
Qﬁ%al'stofage capacity”
Dead storage capacity
Effective storage capacity
Spillway

Lengh

Head

6apacity

12.54 kn?

-160 D0 hecteres
ﬁa;OO_meters
35.00 metérs
9,soo{ooo,m3
2,000,000 w
7,500,OOO@M3

35.00:meters

1,00 meter
78.00 cms

Irrigation: 1,200 heutares of c:ne field and dry land in
Chiao-tzu~tou region w111 be provided with irrigation.

Flood Mitigation: The fI1Sod hazard.at the'downstream of
Hou-ching Chi can be minimized.

Transggﬁjatiog Fagi@itigs and Constnuct{on Materials

The'brench toad dbSat 17 km long joining the dem site to,Chi-shan

s-zo-nsiung Righwey has to be ifproved,

Earth materials for dsm cons~

truction are available nerrby the propased dam site,

Remarks:

At the szme dem site, there are two more prOJeet probosals.
Une proposal planned by® the Japanese engineer covers the. .
constructlon of an eaith dam with a height of 21.50 méters
to store 19,160,000 M~ of water for the jrrigation of 1 330
hectares ﬁnd the other proposesl planned by the Suggx i
Pactoxy covers the tonstruction of an ear¥mvaem with a height
of 24 meters;at a totel cost of NT$14, 000,000 to Store
23,600,000 M of water for the 1rr1gat10n of 2,000 hectpres.
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Chia- jui-chi Reserv01r (No. 67)
(See Fig. 223)

Genéral Destription

The proposed dam site is ioczted on Chiagui-chi Chi to the north
enst of Chia~jui-chi Tsun, Ta-she d51ang, yao-hsiung Hsien. The
dru_.mw ‘e areg above thedam site is 6.67 km with an ‘averaje rainfall
of about 2,000,mm. As planned by the Japanese .engineer, a storaze
of 6,450,000 M~ can be obtained if an earth dam with 2 height of 17
meters is built, This amount of water is emough for the irrigation of
500 hectzres at the downstreamw. The proposal as detailed below is
based upon the study made by the surveying jarty. Seveﬁty Hectares of
iry land, 100 hectores of forest and 35 farm houses will.be submerg-
ed if this reservoir is built.

Geology
padeid ¥3 &

» Rocrs in the reservoir area ore jreenish gray sendstones of Ter-
‘tlary system covered up with depoc ts of queternary system. At the
darz site, sandstones are weak in nature with indistinctive layers,-
The soil to be irrigated is sendy loam.

Hzarslomx

+1, ‘Reinfall:. Records of fang-shan Station during 1921 to 1953
were used For referencc by ‘the Reconnaissance zar%y.

2., Stream Flow‘ No data s¥sileble.

AN,

.. 3, ‘Flood Estimatetion: Thé etinated maxinin flood discharge
is. 62,70 cms.. ‘

Engineering Features

1. Dam
Type Earth dam
Dam crest elevation 62.00 meters
River bed elevation 50.00 meters
Height of dam , 12.00 meters
Length of crest ' . 150,00 meters
Luxiliary dam (averzge height 5 meters) 700,00 meters
Volume of earth work 125,000 MB

2. Reservoir‘
Drzinage area 6.67 kmz



Aigh water level elevdtion 60.00 meters

Reservoir area “Y.85 kma
Total storage capecity *#, 600, OOG M
Flood storzge qap?éity 1,300, OOO M3
"Irrigetion storage cepacity §1300,000 e
Dead storage capacify 1,600,000 M°
3. Spillway
Length 19.00 meters
"Elevat_on of crest 59.00 meters
deight of gates 1,00 me£é5~
Discharge cajacity 42.00 cms

Benefits
SSherie

1. Irrigation: This reservoir will provide-irrigation for an’
arez of 500 hectares in Ta-she re ﬂxon.

2. PFlgod Mitigation: This reservoir will provide a storage of
1,300,000 M~ for flood storpge.

TrsnsnortationrFacilitiés ang;COnstruction.Materials

The dam site is at a disfaﬁce of 2 km to the Kao-hsiung Chi-shan
Highwoy. The construction work of-tsuchihiihway is simsle., Earth ma-
terials are availsble in the nearly region of the dam site.
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‘Shih- 1un~ Reservoir (No’, 168)
(See Flﬁ 224-225)

Generel Description

The fropcsed dem site is located on Shih- lung Chi, & tributery
of Hou-ching Chi, 2t Chien-;u-tso, Jen-wu Hsizng, “eo- hszung,Hsien.
The dreinzze area abovs the propos d dam site is 9.4 sg. km with an
averasge annual rainfzll of 2,000 mm. £t the proposed site, an’ earth
dem had been built by’ ‘the 1ocal people about hundred years ago, but
was deameed by .flopd. The ruined spillway is still traceable at the
proposed site.

This reservoir as planned cen irrigate an area' of 800 hectares,’
of which 300 hectares are under the existing Tsung-tu-pi irrigation
system with insufficient water supply and the other 500 hectares are
just dry lands. Porty hectarcs of cultiveted or dry land and 2 houses
will be submerged, when this reservoir is built. B

.‘ A"
Ceology

¢,

Rocus-at the dam site are gray sandstones of the Tertiary system,
which are mchum~~ra1ncd and hatrd in nature covered with alluvial dis-
.0sits of Quaternary system. The ditection of the strike of the out-
cro;s is H78 E at both banks with 45 dip toward upstreem.

AyorOIOﬂz

1. Reinfall: Beeéyds of Kaﬁg-shan $ﬁation durifng 1921 to 1953
were used for reference. o o

2. OStreem Flow: No fgcord is zavaileble,

3. Flood Estimation: The estimated discharge at the dem site is
88,40 cms.

Engineering Features

1. Dam
Type Earth dam
Dam crest elevation 61,00 meters
River bed elevation 43,00 neters
deight of dm 17.50 meters
Crest length 200,00 meters
huxiliary dike 1,000 meters
Volume of earth dam 550,000 M3



2. Reservoir

Drainezge area 9.40 K
High weter teyel elevation 59.00 meters
Réservoir area ‘ 2.00 km?
Total storage cepacity 13,600,000 M3
Irrigation storage ¢  city 9,200,000 M3
Flood storag e cepacity Z,GUU:UGG7M3
Dcad storase ccyac1ty 1,800,000 M3
3. S,illway

Length 1 27.00 meters
Spillway crest elevation - 58,00 meters
.ﬁgight.of gates, 1.00 metér
Discharge capacity ’59.00 cms

Benefits

1. Irrigetion: The reservoirtdan. provide su;plementary water
to" 300 hectares of irrigated land and complete irrigation to 500 hectares
of dry land.

2. Flood Mitigation: A flood stofage ca p@c1ty of 2,600,000 M
will provide some protection agzinst flood to -the downstream areg,..

Trsns»ortatlon F?c111t es and Construction M?ter1als

Both.Kaa—hsiunﬂ Chiuy~chu-tan chhway and the light- trackunail-
way are quite clo$e,tp_the;gggpqged dem site,’ Earth materluls for
the dam and gravels for the cOnctete work.are availzble at the dam
sites = '
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Hsia~tan~shui Chi Basin'’
(See Fig.226-227)

General Description

Hsia-tan-shui Chi or.ginates from Mt. dsin-x20, the main ,eak
of the Central Range. It flows southwerd and enters the Formosa
streit. It has four main tributrries, nemely Luo~hun; Nan~tzu-hsien,
Cho~kow and Ai-lizo.

The totel léngth of the river is zbout 170 knm and the total drain-
age area is 3,194.36 square kilometers.

The upper ‘stretch of the river flows in mountainous region and
gorges. Térraces can Only be fOund along its middle course. The low-
est stretch of the river is on tbe flna-tung and Xao-hsiung 21lluvial
plains. The river slope ot upger course is 1 to 30 middle course 1
to 200 and lower course 1 to’ 1,500.

Geologz

The northeastern and the southeastern parts of the river bersin
are mainly composed of slates and hard dark greyish sandstones of the .
Tertiary system. The east side of the Central Ra ange is covered up by
brilliant, medium pralned sendstones and shales, of Tertiary system ,
Diluvizl deposits of Queternary System can be seen as a belt on the
rolling hills at the south side of the river from Chi-shan to Feng-
si~tou, south of Hsiao=-kang. f1lluvial fans are either river or marine
© deposits. Detrital materials brought down by the river during flood
flow period are sourced from benk sloqghlngs at the urper valleys, of
which Lao-nung Chi valley is the most important ome. HNan-tzu-hsien
Chi has a better natural coverage and the forest there is one of the
well-known forests in Tai-wan.

vrecipitation

Rainfalls occur principally in the period from Jine to- August
and are more intensive at the time..when tyrhoons visit this-rsitazndi
The average annual ;rainfall of the four main tributaries are-tabu-
lated as follows-
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Upper Course Middle Course Lower Course

Name of

Creek v« finnuwal - . CHrmurak, Annual
TS steticn RRainfall Station Kainfell  Station  Rainfall
in mm i in mm in mm
» L3 *
Lao-nung 4,500 - 3,000 3,000
Nan-tzu- Wen-tzu- 3,412 Chia-hsien 3,157 Chung-=tan 2,960
hsien chih, -

o %* K *
ChoXkow . 4,000: 3,500 3,000
fi-lizo  A-tui- 4,814 Te-wen’ 4,170  San-ti- 3,000”

1u _ men '
*Estimated figures.
TemgefatUré

rhe temperature vériation ofi- this xiver ba51n 1s ‘réther great. .
The lowest temperatufe at Mt, stnskao is or bélow: 0°C! ‘Snowfall oc~-
curs occesionally during winter tjmef - THe annue1 mean - ‘tempgtatures: at
Lao-nung, Chiza-hsien and Te-wen are 24.7 C, 24.3°¢" 'and 21,3 C res= "
pectively. Down tg the alluv%al basin, the recorded znnuzl mean tem-
ceratures are 24,3 C and 25.2 C =2t ?ingtung and Feng-shan.

Biﬁer‘?low

The river stage of Hsia-tan-shui Ch1 in ordlnary 'yegrs, follows
2 pattern that (a) the water level of the river begins to rise from-
uarch (b) it will keep atshi h stage dyring June to fugust and ba-
zins to recede in’ Sertember and’. (¢) the low stage begins from Decériber
untll February of next year,,

5

Based upon tie pastw records, ‘the runoff per 100 km~ of waterw
shed area of “the four mdin tributzries -are estlmated and ‘tabulated
as follows:

Runoff in C.hi.s. Fer 109 5m2 of Watershed Area

EEQ T At a Q kept At a Q kept At.aiQ kept o
(River Dis< at'or over at or over 185 at or over
... charge) Tept 273 days a days a year 95'days’ a year
Nafié o 4 oF ov " - N
i .2 ef year
Creek 355 days : S
Lao-nung 1.44 3.06 6.98 . 14.63
Man-tzu- 0,66. 1.38 5.09 11,80
hsien
Cho~lzow 0.91. 1.71 4,88 13.24
ri=1izo 0.58 - 2.94 14.43
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Lveilcble Data
Topogrephic Maps'

Maps with sceies 1 to 50,000 for mountezinous region and 1 to
25,000 for plains surveyed by fthe Japanese and re.rinted by the U. S,
Army are available. ilaps with sérles 1 to 20,000, 1 to 6,000 or 1 to
2,000 for some particular areas mcy also be obtained from the local
Hydraulic¢ Associations, or ssian], Hsien or city governments,

Hydrologicel Data

Lmong the 20 river. goging stetions one has silt content re-
cords and 13 were abolished, - There were 17 rainfz11 stations, The
names, locetions and aveil:sble observation records of the sbove stat-
ions are tabulated below. -

The following are facts tobeobserved when the records of thiese
stations are referred to.

2. Since the observation stations were not cqu1h“ed with au-
tomctic recorders, _eak flow or higjh intensity rainfall-records could
e2s5ily be missed.

b. Due to the feect tﬁc”,Jeimcneat contrpl sections are scarce
and hard to find, the sections where the river gaging stations are lo-
cated may change from time to time. It such locations, the ratin,; curves
ndo, ted should also be moalfled friom: timc to time. Due to the financial
13mltﬂt;on, this reguirement could not ve met by the Stations in the
1 ast and it is still a problenm to. be solved to-day. In other words,
tue available records ought to be used with recaution,

c. The rainfall gaging stations are not well distributed.
For catching intensive rainfall in mountaxn regions, more rainfall
gaging stations with automatic recorders should be established,

d. For pgetting more information on silt content of river

water, more silt measurement at different river gaging stations should
be made.
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A, River Geging Stations

iiain or Location of o
Tributories Station Observation *er;od'
Main Shan-tzu-chiao  Dec. 1940-Dec. 1942
Main L;—yu-ShanA” Lyug: 1913-Sept.7i?41'
"ain Chiu-chu-tzng: Mar. 1940-Dec. 1942
(Chuan~tzu-yad)
Main Chiu-chu-tang  Zpr. 1915-Oct., 1929
Jun. 1948->resent
Main Chu-tzu-lizo May 1815-Jul. 1929
Nan~tzu- Shen-shan-lin  Jun. 1910-Jul. 1929
nsien ‘ o
Lan-tzu- Shih~-chanz-1i Hov. 1938-Dec. 1941
hsien 1947 ~ - resent.-
Han-tzu- fdAsiao-1lin Oct. 1938-Sezt. 194D
ngien
Lao-nung Liu-kwei-1i Nov. 1915-0ct. 1926
Lao-nung dsin-kai Sejit. 1920-0ct, 1941
- 1947 - _resent
Lad-nung" Yen-erh Oct. 1924-Jul. 1926
‘ - Oct. 1938-jul. 1940
Lao-nung Mei-piao, Sert. 1925-Dec. 1926
, y Jun. 1939-Dec. 1945,
Cho-kow Wei~Tiao Nov. 1913-Dec. 1917
Jan. 1947 ~ present
Cho-kow Ta-tsin May. 1940-Dec. 1942
Cho-kow Wen-tzu-chih  Nov. 1925-Dec. 1926
(da-kai Tsun) Dec. 1938-Dec. 1945
Ai=-liao fLi-1lizo Jul. ‘1926-8épt. 1931
Dec. 1938~Jan. 1943

Ai=liao

fu-hsia
b Ll-hS ia

#Wu=-lo

"Ppi-ko~hai She

Aow-she
Wan-tan

Chang-yan Tsun

Dec. 1938-Oct. 1940
Jan, 1947 - present

Mar. 1940=-Dec. 1942

Jan. 1947 -~ sresent

Mar., 1940-Se.t. 1942

Jan. 1947 - wresent
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B. ,Raidfall Gaging Stations

Main or

Location of
Iributaries __Station
Main +ing-tung
Main Feng-shan

Nan-tzu-hsien
Tan-tzu~hsien
llan-tzu-hsien
ilan-tzu-hsien
Lao-nung
éao—nung
Lao-nung
Lao-nung
‘Lao-nung
'Lao—nunéa
Lao-nung
Cho-kow
Li=1lig0
/i-liao

[i=liao

Wen-tzu-chih
Chia-hsien
Chung,~-tan
Chi-shan

ra~tung-iwan

Yén~erh

Hsinqwei

Chung~chih~-kwan

rao-iai -

Laé—nuhg
La-p.0-12an
Chi=-nan-shan
Te~wen

Fetyi=1y

‘San-ti-men

Ge&logyAand'Soil

L. & dumber of investigations on
were made by the Japanese.

ference:

1. taps on Tai

Scale 1 to 300,000)

Observation Feriod

1604-1945
1901-1945
1912-1945
1904-1945
1915-1945
1904-1945
san. 1?23
1910-1945
1904-1945 -
Feb. 1939
May 1947
1904-i944
Feb. 1940
Sent” 1939-Dec.
1912-1945
Mer. 1939

May 1947-1953

Remarks

T

1941

;eolozy of this'river bzsin-
" The following maps are-available for reé-

an tinéral Résources (by lchikawa, Rj

2. laps and Reports on the Geological Distribution of Tai-

wan (Scales:

1:20,000 to 1:30,000,Year 1932)

The geological distribution maps and reports were srey?red by

the Japenese with the

,hlc features,

ctc.

geclogy,

iIrincipal aim to locete ;
The investigétions mﬂde covered qu1te a broad fleld including
geological structures,
ilaps end reports on oil investigetion of Chlo—bSIC”

etroleum resources.

‘GO-* )

oil-bearing stratc,
Chl—shan,

and Hsin-hwe area$ are especially pood for rcference of this river

basin,
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B,. For getting soil informestion, the ava ailgble "General-¥ap on
S5il Cheracteristics in Teiwen" and the reivrt on soils in Laghsiung
Prefecture may be referred. The latter report was published by the ..
Taiwzn rgritultural Resedfch institute in 1953 ‘besed upon thegisurvey
made during 1949-1951, This reyort covers: 1nform@t10n on soil, classi~
fication, characteristics, distribution, chemical and mechanical com-
-osition, fertility, utillzation and manageﬁent. '

Fertaining to the control of soil erosian,,an.investigation was
made during 1937-1940 and'infornation on river channel conditions,
forest covers, and possible check dem sites’ with tojographic maps .of
Scale 1:500 was collected.

Water rower

Water power investigations were made by the Japanese during: 1936~
1940 and information on the river discharge, the meteoroloclcel condi-
tions, the topogrz hical features and the aveils blllty of water power
was collected. Renf‘rts of these investigations were in Japanese.and*
have been trenslated into Chinese and filed in the Taiwen Provimcial”
vater Conservency Bureau. Projects as proposed in the report are main-
1y of run-of-river tyge without enough consi derstlon on the ;0551b111-
ties of building reservoirs.

Basin Wide Develo:ment Prquram

» Besed upon the above generzl 1nvest1gat10n\ it-can be seen that
there isa-very -low.irrigation demand and a high power develokment
fea51b111ty along the tributaries of the Hs1a-tan-shu1 Chi‘as the
tributaries are all in narrow. gorges with steep slopes. However,

along, the main rlver the demand of water for 1rr1gat1on is high as
the river plain is in need of water’ either as supplementary supply
t> meet the .resent def1c1t or for arees$ to be developed, "The féam
51b111ty of deVeloyln _water ‘power along the main river is low as
the rivcr bed is:flat. It seemsito be advisable that an overall
srozram should be ‘worked out in order to reach the most beneficial
development., The details on ‘individual reservoir sites investigated
are reported later. ‘Some general information on the existing work
is given as follaws.

Flood Control

The dike construc¢tion progrenm of the ‘Hsia-tan-shui 2s proposed
by Jspdnesce was completed during 1925-1938,- Before 1925, <wei-shan
Dike along the rizht bank of the Laﬁ-nung Chi, Fu-hsing Dik ¢ along
the left bank of the Aﬂ-l¢ao Chi and Liu-kwai-tso Dike at the right
bank-of the main river were built on pi “‘ece~-mieal brsis, The pro-
gram completed "during 1925-193€ covered dike construction for 45 ,000
meters along the two banks of thz main river as detailed below:

L“
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(1) Extending the PFu-hsing Dike to Li-kang to confine and com-
Bine the branch channels of the Ai-liaeo and.Wu-lo Chi for the jro-
tection of ring-tung rlain.

(2) Bxtendins the Zwei-shan Dike to San~-chang-kuo for the pur-
.ose of confining and combining the branch channels of the Lao-nung
Chi.

(3) BExtendins and cﬂngtrvctﬂno dikes along the Hsia-tan-shui
Chi to the river mouth.

“ffter this wroﬁra& was comnleted, besJHes gver 19,000 hectares .
and nvér 39,000 sersors h¢V‘ en wrotectC@ rgeinst floqd Jhezards
~ver 8,900 he ctares >f new 1ard wers nbtalncd,Jf Wthh 6 OO“ﬂhect“rﬂs

can be reclaimed into productive land.

The following fizures on the meximum discharge, the river grade,
the dike sgacin., the bank slope znd the free board, were . adopted by
this diking pro rem. '

(1) 4donted Max Ulscherge Figures:

Lt the junctiosn of Li-liao Chi and Wu-lo Chi = 4,200 cms.
it the junction of &di-liao Chi and Lao-nung Chi‘=“5;6éb crs.

4t the junction of the main river (Lao-pung Chidand, the,
hi-liao Chi # 11,000 cms..:

At the junction of ‘the main river(Lao-nung Chi)and ‘the
Nan-tzu-hsien Chi" = 16,000 cmsiy

£t the river nouth of Hsia-tan-shui.¥ 22,000:.cns.

(2) Adéwted‘River Grade;PigureSf

R

1:600
1:600

_A1—1130 Ch1 above the Junctlon w1th the Laovnung Chi

fi=liao- Ch1 elow the Junctxﬂn with' the La()-rluxnfr Chl*

Hs a —tan-shu1 Chl nes rby the Jumct:on w1tn ‘the Nan—
tzu-h51en Chi = 1:1,100

Hch—tan—shuw Chi nesrty the river wouth’”'l 1,200
(3) Adopted Dike Spacing Figures:

Nearcy Li-kang = 1,500 meters
Below Ling-kow = 1,800 meters

£i=liao Chi = 900 meters
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(4) [{fdorted Dike Sections: '

{pove Chuzan-tzu-yzo, gravel dikes were built with a top width
3.6 neters, freeboard 1.8 mcthrs and sicde slope 2:1 (H:v).. .

Below Chuan-tzu-yao, earth dikes were built with 2 top width
5 5 meters, freeboard 1.2 meters, r:ver side levee slope 2.5:1 (H:v);
> berm 3.6 neters in width 3 hefers below the -toz, and land side levee
slo, 3:1.

Since the completion of this project, repair work was done every
yeer. Furthemmore, more revetment wourk and spur dikes were added for
the yrotection of the finished:dikes. Up to 1952, there were 11, 525,50
meters of gravel dikes, 69,089.26 meters of earth dikes, 4,258. 70 of
revetnent. with ravels or wire scusages ahd 326 units of spur dikes.

It hes been - founa thet the river bed is a, reding year by year. FQ:,
the purpose of reduc1ns the fidod flow by storage, severrl reservoxr
sites were found and investigeted,

.Water ¥ower

Jhe water power development work of this river basin was started
qulte .early but discontinued shortly afterwerds. Up to date, there
are only two power plants, one is’ the ‘Ch-tzu-men power plant com-
.léted in 1908 and the otner is the Tu-lurng-wan power plent comrleted
in 1917,

Chu-tzu-men rower zlant is locrted at Chu—tzu—men“lex—nung Chen,

~ao-hsiung Hsien znd is the earliest one on this islend. The intake
of this plant is located at the right bank »f the Lao-nunz Chi with

a maximum crpecity of 10 cms. 'The effective head of this plent is
22,75 metch. The sower outputs o>f this ulant are 1,950 ¥w, 900 kw
and 750 kw at maximum discharge 10 cms, average d:scharﬁe 4,62 cms

and minimum discharge 4 cms resgectzvely. The tailrace water sup-

. lies ‘the: Shih~-tzu-tou Cenal to irrigate the Mei-nung ;lain for
3 720 hectares of two crop and 535 hectares. of sipgle crop rice .
fleld. This pleznt hes two vulnerzble points and is subject to  os=~
sible future mocdificaztions. Jne of the defects is that the diversion
worik is temporary 'ifi neture and the failure of which czn haj, en any
time durimg-the high, flow.period znd renders theé service of this  lant
unreliable, Furthermore, an intaie for the irrigetion of...co-shu
arez is situated at the left sice of the'Lao=nung Chi. .The struggle
for water between these two int kes during low water period is also

a ,rohlem to be solved.

Tu-lunz-wan power lent is loczted alon; the Lao-nung Chi op-

~osite Llu-kw31—11; “ao—h51un9 Hsien. For .the purpose of diverting
w«ter, 2 concrete dam 5 meters hizh was built but letely damaged.
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The gpresent inteke for teking in water from Lazo-nung Chi is located

at Chun;-tzu-pu a2bout 4 km ugstresm from the ower station.  The ef-
fective head of this plant is 30 meters. The maximum and minimum
‘outputs dre 3,100 kw'and 1,500 kw &t maximum discharge of 15,72 cms and
ninimun discharge of 5.00 cms respectively. '

An investigation on water power sources in this river basin was
nade during 1935-1939 with a result as tabulated on next p=zge.
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The proposed water rower plant statiosns covered in the, above
table are mainly of run of river type. Since the rrinfsll in the.river
basin varies gre:tly in a year, the power.output £ o these plants -
varies,concurrenfly. For the purpose of incres se of power output
during dry season, the construction of reservoir is necessary.

Irrigetion

The arable area in the Hsia-tan-shui Chi basin can be generally
divided into 4 plains geographicelly, nemely, ¥ao-hsiung iang-shan
clain, Fin_-tung Yen-pu plein, XKao-shu pglain and Mei-nung .lain. A
table covering the essential information jertainin, to these four
~lains is prepared below: '

same of Total Cul-(l),Cultivated Area in haq(%) © Irriga- Area cam
rlains  tivable 2 ¢rop crop Dry Total  tion Si- be cul~-
Lreain ha. paddy paddy land ‘tuation  tivated
" field field | & under
- _ - ISC. in ha.
N (3) i .
Zao- 32,950 12,332 5,502 3,80¢€ 21,642 Insuffi- 11 308;
hsiung ' . cient
rang— "
shan
Ping-$5> 36,160 15,337 4,969 2,068 22,374 o 113,786
tung
Yen-pu .
an-shu ) 5,200 1,083 2,407 -1,135 4,625 KA . 575
M@i-nung<5) 6.9207 3,849 593 ¢ 588 5,030 Just suffi- - 1,890
. _ . cient :‘”
Totel 81,230 32,601 13,471 7,599 53,671 : 27,559

(1) Cultiveble areas measured from map (Scale.1:50,000) with;a 20%
deduction for roads, buildings, river beds ‘ete.

(2) Figures from the Hydrzul:c /8sociation based upon 1952 record.

(3) Includin_ aree under A-gung-tien Reservoir.

(4) Under i.ao-hsiung Hydraulic Zssociation.

(5) Upcer ¥fipng-tun., Hydreulig.~ssoczation.

Keo~hsiung Kang~shan +lain

The lao~hsiung .ang-shan Flain lies to ‘the west af thé lower stretch of
dsia-ten-shui Ch1 and ends to the south of Erh—tsanﬂ~h51nv Chi. It is
about 15 kms from the east 'to theé west and 42 kms £rom the”ssuth~tc

the north. The total erea »f thisi:lain is 412 km of "'which 329,50 km?
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(32,950 ha.) arec:either cultivated or cultiable. wTheie are a number
of large cities such as ilao-hsiung, Xanz-shan, Tso-ying, Feng-shan
etc.on this plain. It is a comgeratively prosperous area on this

island,

This plain is quite flet. It is higher at the éast at an ele-
vation of -about 40 meters above the sea level., And-inclines at a
slope of 1:200 to 1:400 toward the sea. It is formed with alluvial
deposit of Quaternary system. Some marine deposit is found along the
sea coast. In general, the soil is fertile and thick. The soil
texture of the low 1ayer is usually heavy Saline so0il is found at
the coastal areas.

The annual rainfall of the entire plain is 1,500 - 2,000 mm and
about 80% of which precipitates in the summer season. .s the iainf
falls from the typhoons are usually of high intensity and the functions
of the existing drains are poor due to too many meanders, a part of
the low plain hes been frequently troubled by floods. But in the
winter, when the weath&f IS dry-&nd ‘'windy, crops suffer greatly due to
shortagc “of ‘weter. At the present, there are only two main irrigation
systems, the Tsao-Kung and the A-kung-tien, The former is. one of the
osldest systems on thls island and the latter is one of the-newest witlh
water from -kune~t1en‘Reserv01r. Be81des these two sources 1rr1a?-
tion 1n this. area also cdepbnds 'u. oh the weter from ponds, springs and.
under ground.

Uplands 2t Yen-chao, Te-she, Man-tzu, Jen-wu, and Wu-sung in ‘this
area are weather depending flelds without any irrigation’ facili ties.
It is hard to find any new source of water unless some reservoir can,
+be built. In the study made by the Japanese on the improvement of
~ao-hsiung Lang-shan plain, five possible reservoirs. for jirrigation
and-flood control were mentioned, :namely z-kung ~tien, Shih-chiu-wan,
uhlh-lung, Chia-jui-chi .and Pea—shlh—lln. The f—xung -tien Reservoir
wes com.leted after the Restoration. Three dam sites, w1th the -exs-
ception of the -Shih .chinzwany Werk 1nvest1gated by thig’ surVey party.
The Shih-chiu-wan site was not considered as a number of warehouses.
had been built inside the reserveir area..

Ping-tung Yen-pu Flain

This area 'is located eastward from the left bank of the lower
stretch of the Hsia-tan~-shui Chi. To the east ‘thére are mountains;
To the north and south, there are the 4i-liao Chi and Lin-pien Chi.
The totzl area of this jlain ic 452 km .which covers 36,160 ha of
cultivable land and several large cities. The soils are mainly al-
luvial deposits of the Quaternary System. There are 8,000 ha of land
newly reclaimed from river bed. The thickness of the surface s0il
1ayer on top of the newly reclaimed river bed varies ﬂreatly. In
¥ing~tung and Chao-chow areas, siity loam is found which is good for
cultivetion. The annuel rainfall:in this area varies from 2,000 mm
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to 3,000 m,: of which 80% eppears in summer, the rainy period.

" The main sources of water sup.ly for irrigation uses are from
the {i-l1iao, Tung~kang and Lin-pieh creeks and, the artesian springs
especially 1n Chao-chow and: Linepien’ areas. ‘Water from some small
creeks is also utili.ed heére znd there. Due t0 the fact that the
soil in the area s so sandy in neture, the yercolatlon loss -is high
and renders a low duty of water zvere_ing Snly 360 hectares per cms.
Jue to> the same re son, it 'is lmyJSSlbIC to build ponds for storage

Lurposes,  On the upstreﬁm of the Lin-pien Chi, some underground walls

were built under the river bed for the purpose of ground flows,

Lfter the £Li~1liad Dike was completed, the flows of the fi-liao
Chi and the Tunc—kang CHt were sey arated from e?ch other and the Ping-
tung. arez was no more troubled by the flood-of Li-liao Chi. -The work
of divertin? the water from the [i-liao Chi for .the improvement of the
snil through the detention of the silt in the river ‘water” anﬁ for ir-
rigation was started in 1940 and en intake is built on the .ii-liao Chi
in 1949, This inteke is iscated upstreem :f fi-liao Chi 2t 2 distance
f about 2 km ezst »f San-ti-men., Its maximum cepscity is 28.70 cms
and ‘ts minimum is 4,17 cms. { suprlementary intzke was elso built
near a suspension bridge for the diversion of 3.61 cms of spring water.
However, since the corpletion of this supzlementary inteke the amount
of water teken in was slways very much lower than the orginally es-
timated figure. Not only there is not sufficient water sug;ly for
the extended irrigation arez but the water demand for domestlc use of
the same arez also becomes 2z problem during dry ceriods. (s a whole,
the arez of 7,000 hectares under the /.i-liao system is insufficiently
irrigated especially during dry years, /s to the whole Fing-tung Yen-
cu .lain, the irrigstion for 27,294 hectares is to be improved and in
addition, there are 8283 hectares of land to be developed.

Kao=~shu Flain

%ao-shu plain is situated between Lao-nun, and Li-liao creeks and
has mountains as 1ts east boundary. It has a total area of 6,500 ha.,
,f which 5,200 hectares are cultivated. Due to the lack of necessary
dikes, this area suffers greatly from the floods of both creeks. The
s»il of this area is sandy loam mixed with stones and ;ravels. This
area is irrigated mainly by the water from Cho~kow Chi with 2 sup;le-
mentery supjply from Kow-she Chi, the upstresm of Wu-lo Chi., The total
ares irrigated under thcese two systems is 4,625 hecteres of which
1,083 hecteres are two crop rice field, 2,407 hectares single rice
2.0 end 1,135 hectares miscellaneous cror field., During dry years,
the ‘rripgetion water is insufficient. There was another intske on
Lao-nun; Chi which was out of function now due to the objection
raised by peosgle on Lezo-nung zlain at the other side of Lao-nung Chi
and the change of river course of the river itself,
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Mei-nung ‘¥lain -

This plain is located between Lao-nunji and Nan-tzu-hsien Chi.
To the north east of this plain, there are mountains. Mei-nung Chi,
one of the main tributaries of Nan-tzu-hsien Chi, flows through the
central part of this-plain, Out of a total area of 8,600 hectares,
three are 6,920 hegtares of cultivated land. Soils in this area-are
either sandy loam.or silty loam in nature,

The main source of water supply for'irrigation,of this .area is
from the tailrace of the Chu-tzu-men Fower Station established since .
1909 and some water from Mei-nung Chi was also diverted as supple-
mentary water supply. At nresent, there are 3,849 hectsres of 2-crop
paddy field, with dependable weter supply 1,181 hectares of rice field
with not too derendable water supply, and 1,890 hectares of 1and without
any irrigation. .
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- An~wa-na Reservoir (No. 69)
''''' “(Sée Fig. 228 230)

Generzl Description

The proposed dem site is located 1.50 kilometers northerst of
fn-wa-na, ¥ao-hsiung Hsien on the middle part of the upstream of Nan-
tzu-hsien Chi,

The totael drainsze. area of Ngn-tzu-hsien.Chi and itS tributaries
akove Chi-shan is auout 626.40 km with a length 99.40 iilometers and’
an avera e river bed slo_e 3.4%. The drainage area avove the dam site
+o 241,10 km with a slope of 1 to 10 at its ujsStream. :The slope’is
gradually reduced to 1 to 100 after jassing Wen~tzu-chih. From Wen-
tzu-chih down to the dam 'site, the river channel becomes wider and
some land is cultivated by the aborigines. The river channel becomes
a narrow gorge ajain at the p.roposed dam site. It is suitable to-
build a high dam for multiyle gurposes.

If this proiect'is éarrigd,out, 185 hectares of cultivated land
will be submerged.

Geologz

Sandstones and black shales of Wu-lai Series are found upstream of
the catchment and dark gray sarastones and shales of Tai-pei ‘Series
are fourd along the middle stretch. From Chia-hsien down to the dam
site, rocks are mainly sandstepes, gray shales and conglomerates of
iisin-chu Series, Rocks at the dam site are sandstones of Wu-lai series
and are hard and dense. o

Eydrologz
1, Rainfall

Wen-tzu-chih Reinfail Gauging Statfion is located urstream of
the pro;osed dam site. .Records for 34 years from 1912 to 1945 are
svailable. The annual mean rainf-11 is 3 ,386.30 mm and the recorded
maximum daily rainfall’on August 31, 1940 was 619.4 mm., Chi-shan
Reinfall Giging Station-is located downstream of the groposed dam- site
and records for 42 yecrs from 1904 to 1945 are aveilablle,

2. Stream Flow

Downstréam of the yro,osed dam site, there were three stream’
gau_ in_, stations, of which one is existing. .
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3.

Station

Hsiao-1in

Shih~chang=~1i

Feriod when observations were made

‘Ocetober 1938 = September 1940.
Hovember 1938 - December” 1941 and

1947 till now.

Shan-shan-lin

Flood Estimation

june 1910 ~ July 1929,

By using “Synthetic Unit Hydrograph Method", the estimated
max flood discharge at the dam site is 3,450 cms.

Engineering Features:

1‘

3.

Benefits

1,

9.40 cms

Main- dam -

Type _

Dam crest elevation
River bed elevztion
Height of dam

Crest length

Volume of concrete

Reservoir

Drainage area

ﬁigh*water ievellelévation

Déad water level elevation

Total storage cajacity
Dead storage ca,acity
Effective storage capacity
Spillway

Length
Head on crest-

Discharge capacity

Water FPower

Concfete dam
790.00 meters
710:00 meters
80.00 meters

410,00 meters

819,500 M

341.10 km>

‘780.00 ﬁéfe;saa

760.00 meters .
120,500,000 M
53,250,000 i

67,250,000, M

- 59.00 meters.

’7.0 meters

2.400,00 cms

Using the 2-year runoff records at Hsiao-1lin Station 2s a
basis, the rated outflow of this reservoir varies from a minimum of

to 2 maximum of 14 cms,

With an effective head of 80 meters



at the proposed power station at =z distance of 1,5 km downstream from
the dam site, the generated’ pawer Varies from 7,400 kw to 11,000 kw.

2. Irrigation
Since the low water flow of the river can be raised from
0,8 cms to 9.40 cms through the regulation of this reservoir,, the

downstreem lrr ‘gation situation will be greatly improved.

3. The 7-meter storage caracity above the s;illway in the re-
servoir cen reduce the flood pesk from 3,450 cms to 2,400 cms,

Transportation Pacil ties and Construction Materlals

There is a highwey from Chi-shan through Chia-hsien to Hsiao-lin.

However, due to lack of proper maintensnce, this road is not in good |

hape: From Hsizo-lin to the. dam site, only a foot path is available,
Agtreg2tes for concrete work are availeble near the dam site.
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n Reservoir (No. 70)
(See Figs 231)

General Description

The rrojposed dem site is located at a distance of 100 meters
upstream from Pei-shih Chi bridge, 1,500 meters to the south.of
Chi-shan, Xao-hsiung Hsier, THYY reServoir i§ flanned ‘'to store water
for the irrigation of 500 hectares of the south portion of Chi-shan
région,

Pei-shih Chi is a .tributery of Nan-tzu-hsien CHi of Hsia-tan-
shui Chi system. The drainage area above the proposed dam site is
about 2.3 sq km with-an avera e annual rainfall of about 2,500 mm,
At the proposed dam site, there is an existing earth dam with a re-
servoir area of 3 hectares. However, this reservoir has already
been silted up.

The 800 hectares south of the Chi-shan region are under the Chi-
shan Irrigation System diverting water from the Nan~tzu-hsien Chi.
Owing to the fact, that 400 hectares of banana field have been con-
verted into rice field and need irrigation, water disputes have fre-
quently happened.

This reservoir is mainly proposed to solve these problems., Ten

hectzres of cultivated lend and two houses will be submerged if this
project is carried out,

Geologz

Tertiary greyish green szndy shale is found in the whole drazinage
basin. Its quality is week and has been 5reat18 weathereg. ghe
direction of the strike of both outcrops is N70 E with 40 =60 dip.

Hydrology
" 1., Rainfall
There is no rainfall station in the drainage arez. Records
of Chi-shan §tation during 1904~1945 were used as reference by the
Reconnaissance party.

2. Stream Flow

No record is available,



3. Estimeted Flood

The egtimated maximum flood flow at the proposed dam site is
25,30 cms. . _

Znzineering Features

1. Dam
type Barth dam
Dem crest elevation 62.50 meters
H:ver bed elevetion 50,00 meters
deight of dam 12.50 meters
Crest léngth 120,00 meters
Volume 6f ezrth dem 37,000.00‘M3
2. Reservoir
Breinage ares 2.30 km2
High water level elevestion 60.00 meters
leservoir aresz 0.42 km'2
Totel storaje capacity 2,100,00(5.1\43
3. Spiliway
Type Shaft type w1th a-
diameter of 'I.5.
meters
Head on crest 1.0 meter
Capacity 25.30 cms

Benefits

The stored water of this reservoir will improve 500 hectares of
two-crop paddy field and the' water disputes between the upper part of
Chi-shan Canal and Shan-lln Hsiang will be settled.

Transportation Facilities and Copstruction Materials
fhe dem site can .be easily connected to the Chi-shan Xapm

hsiuns dighway through the construction of 100~meter new road. Earth
materials for the dam. are ‘available in: nearby area

- 89 -



Chao-yuan-szu Reservoir (No, 71)
(See Fig. 232) '

General Description

The proposed dam site is loceted on Chzo-yuan-szu Chi before’
entering Mei-nung Chi of Hsia-tan-shui Chi, It is northwest of’
Chad~yuzn-szu (Temple), The drain area above the dam site is.4+08
sguare kilometers,

Geology
Rocks of the whole drainage basin are mainly Tertiary grayish

green sandstones, which are mediug grained and ha:g._‘ghe-strike of
the outcrops on both banks is N80 E with dip of 55 -65".

Two houses and 3 hectares of dry land will be submerged after
this reservoir is built.

szrologx

~T. Reinfall: There is no rainfzll gaging station in the water-
shed. This report is bazsed on the records of the Chung-tan Station
during 1915-1945.: :

2. Stream Flow: Noné,

3. Flood Bstimation: The estimated flood flow at the proposed
site is 41.00 cms,

Engineering Features

T, Dam V _
Type Concrete or.rockfil;
Dam crest elevation 122.00 meters ’
River 'bed elevation 94.00 meters
l‘Ieight:_of dam : . 28,00 meters .
V;Leﬁggh.of dem crest 120,00 meters
2. Reservoir
Drainage area - ﬁ;OS’kma”
Elevation of high water level 120.00 meters
'Reservoir area 0418 km>
Total effective sforage cazacity 2,450,000 M3
Effective storage cepacity 2,450,000 M3
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Benefits

‘This reservoir will be 'good to provide 1rr1gat10n water for
300 hecteres downstream of Chao-yuan-szu Chi.

Transportation Paciiities of Construction Materials

The rural highway leading to the “dam site has to be improved.
Aggregates for concrete are availzble near the ‘dam 81tes and are

fairly good i quallty.
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Mei-nung Reservoir Layout No. 1 (No, 72)
: (See Fig. 233-235)

General Description

The proposed dam site is located at a ‘gorge section downstream
from ‘the confluence of the main north and “east tributaries of Mei-
nung Chi, It is about 2 silometers to the northeast of Chiu~chiung-
lin, Kei-nung Chen, sfao-hsiung Hsien. The dreinage area is about
23.00 sq km:well covered with forest. The valley at the upstream of
the gorce sectlon is gquite broad,

The average annual rainfall of the catchment area is about 3,000
mm and the recorded maximum rainfall is azbout 5,000 mm, Chu-tou-chiao
canal inteke at the proposed dam site was built by Kao-hsiung Hydreaulic
Association for the irrigetion of 160 hectsres at the downstream of
Mei~nung Chi. The water of this system is insufficient during dry
Se2s0M,

Geologz

The rock at the dam site is Tertiary sandstone intervened with
layers of shale and is medium greined and hard in quality. The
direction of the strike of the outcrops at cne left bank 1s ng E
with 82° dip toward downstream and it is N80°~90°E with 50°-60 dip
toward upstream at the right ban By observation, there may be
a fault perallel with the streem which may be determined by boring
tests.

Hydrology

1. Rainfall: Within the cetchment, there is no rainfall gaiging
station. The records of Chung-tan Station during 1915-1945 were used
as reference by this report.

2., Stream Flow: None,

3. Flood Estimation: The estimated flood discharge at the dam
site is 204 cms.
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Engineecring Features

i, Dam
Type Concrete or rockfill
Dam crest elevation 136.00 meters
River bed elevation 90,00 meters
Height of dam .46,00 meters
Length of crest 300,00 meters
Estimated volume of dam 619,000 M3

2. Reservoir
Drainage area 23.00 km®
Elevation &f high water level 133.00 meters
Reservoir area | 2.20 kmz

Totzl or effective storage capacity 45,000,000 M3

3. Spillway

Length 48,80 meters
tdead 1.20 meters
Discharge capacity ) 140.00 cms

Benefits

1, Flood Control

The estimated runoff from the catchment area is 41,400,000 M3
which can totally be stored in this reservoir. In other words, the
flood danger at the downstream can be entirely avoided.

2, Irrigation

As estimated, this reservoir will provide water for 1,290
hectares bf two-crop paddy field and 600 hectares of single=-crop
reddy field, The velue of rice yroduced every year is about
NT$13,000,000.

Transportation Facilities and Construction Materials

T ——————

The dam site can be reached by highway. The gravel and sand
aveilable near the dam site are good for concrete work,
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Remarks:
T ————

(a) As estimated by the Reconnaissance Party, the construction
cost of this project including the construction of 1rrigat10n system
is ebout NT$36,000,000. If 50% of the benefit from irrigation is
counted as the net benefit of this _roject then the benefit and cost
~ratid of this project is 1.80.

(b) HMei-nung Chi lies between Nan-tzu-hsien Chi'and Lao-nung
Chi. Water from Lao-nung Chi czn be easily diverted into this re-
servoir with a tunnel 2.0 kilometers long. Furthermore, as the river
bed of Lao-nung river is higher than Mei-nung Chi, an effective head
of about 70 meters can be obtzined and some. power czn be developed.

This po*nt has to be tesken into consideration when a detailed study
of this groject is made,



Mei-nung Reservoir Layout No; 2 (No,:72)
. (See Fig. 233=235)

General Description

This project will use the same: dam site as layout MNo. 1. An
arch gravity cam of 114 meters in height will be built, In addition,
‘an earth dem or a rock fill dam, 64 meters in_ height will be built
at a valley to the southegst »f the main dam. These two reservoirs
will bgﬁjoineg by a tunnel and have a total storage capzcity of
326,000,000 M”, Since the total catchmert 2rea of these two reservoirs
is onlyi28,90 sq km and the total runoff can not:fill up these two re-
servoirs, water from Nan-tzu-hsien Chi and Lao-nung Chi is proposed to
be diverted into these reservoirs for power development and for ir-
rigation of Mei-nung area., Furthermore any surplus water can be sent
back into Nan-tzu-hsien Chi and again storcd by the proposed Erh-tseng-
hsing Reservoir for the irrigation of Xao-hsiung and Kang-shan _lains.
The proposed inteke on Nan-tzu-hsien Chi is on the left bank of the
rivér op,o%ite the Ta-chiu-yuan Tsun. The drainage area of Nan-tzu-
hsien Chi above this propoesed intake is 451,70 sq km. The proposed -
intake on Lao-nung Chi is on the right bank of the river at Chiu~chuang
and the dfainage area of Lao-nung Chi above Chiu-chuang is 927,90 sq km,
As planned, the intake on Nan-tzu-hsien Chi will have a capacity~of "~
11,50 cms and that on Laownung Chi will have a cajacity of 27.50 cms. -

Engineering Features

i, 1st Dam
Type Concrete-arch;gravity
Dam crest elevation 204.00 meters
River bed elevatioﬂ . 90,00 meters
Height of dam 114,00 meters
Crest length 680.00 meters
Volume of concrete dam ' 2.041.0_0(_)”_IVI’3

2. 2nd Dem .
Type Barth or rock fill
Dap crést élevation 204,00 meters
River bed elevation 140,00 meters
Height of dam ' 64.00 meters
Crest length 280,00 meters
Earth volume 1,606,000 M3
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3. Reservoir

Total drainage ares above both reservoirs 28,90 km2
Drainege area above Nan-tzu~hsien Intake ~451,70 kmzw'
Drainage arez above Lao-nung Intake ©927,90 km?;“
Total amount of water to be diverted from 39,00 cms

" Man-tzu-hsien Chi. and Lao-nung Chi

High water level eigvatidh=in both reservoirs =~ 200,00 meters

Maximum drawdown _ 60,00 meters
Total storage capacity - 326,000,000 M3
Effective storage capacity "i280,000§000 M3
Maximum available head _ 120.00 meters
-Regﬁlétéd flow 33,00 cms

4. Spillway

Length " . © 42,00 meters

Head on crest ' 1.5 metets

Discharge capacity 255,00 cms
Benefits

1. Water Power
Maximum power 39,600 kw
Firm power 33,000 kw
2. Irrigation
a) Meiwnung Plain

Improvement of irrigated area 5,000 ha

New irrigation 2,000 ha

b) Xao-Hsiunj and Kang-shan Plain

Improvement of irrigated area 5,000 ha
New irtigation 12,000 ha
Total T ~ 24,000 ha

3.° Flood Control

This reservodir will store all the flood water from the
drainage arez.
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Fao-1ai Reservoir (No. 73)
(See Fig. 236-238)

General Description -

The proposed dam site is located at a distance of 1.70 kilo-
meters to the northeast of Yang-.tzu-chiao, Liu-kKwei Hsiang, Xao-
hsiung Hsien. It is on Lao-nung Chi #bout—4-kilometers upstrezm from
the confluence of Lao-nung Chi and Fao-lai Chi. The drainage area of
Lao-nung Chi and its tributaries above Hsin-kai is about 771.30 sq km
and the river is 78 kilometers in length with an average slope of
about 3,82%.

The catchment area above the dam site is 624.20 sq km. The river
has a slope of about 1 to 14 at the urstream and about 1 to 100 nearby
—a*-c‘1en. The river valley is in a gorge shape at the proposed dam
site,

£ different projosal, other than what deteziled in this report,
was worked out during Japenese Occupation., This Japanese proroszl
consists of (a) the constructior of z dem on Lao-nung Chi at a dis~
tance of 400 meters u;stresm of the confluence of Lao-nung Chi and
fao-lai Chi; (b) the construction of 2 tunnel 660 meters in length
with a czpacity of about 15.26 cms to divert water from Pao=lai Chi
intc the reservoir as a sujzrlementary water supply; (c) the construc-
tion of another tunnel 10,500 meters in length with a capacity of
50 cms to divert water from the reservoir to a surge tenk to be
built at Shih-eh-tou, Liu-kwei Hsiang; and (dY the construction of
censtocks and a power—house at the right bank of Lao-nung Chi. This
runoff river type rower-ilant will have a maximum ca_acity of 31,519
kw at 2 head of 77.50 meters.

Geologz

The rock at the ;roposed dam site is coarse sandstone which is
mass_ve and sound, but has many seams. The direction of strike and
the dip of the outcrolLs are not distinctive.

idydrology
1. Rainfall .
Maximum Daily Average Annual
Stativn reriogd of Rainfzil in Rainfall in Remarks
Observation m - . mm
Yen-erh February 1910~ 560.00- 2,664.00 Within the
Sertember 1945 catchment
Lao-rung January 1904- 508.70 3,063.4 do.

Uecember 1944
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Maxinum Daily

Station reriod of Rainfall in Rainfall in Remarks
Observation mn mm
Hsin-wei January 1904- 397.00 3,151.90 Within the
June 1945 catchment.
Chia~- - January 1904~ 595.00 3,077.90 In adjaeent
hsien July 1945 area.
Wen-tzu: January 1912- 619.40 3,386.30 do,
ckih December 1945 ;
2, Stresm Flow
Station Period of Observation
Yen-erh Jctober 1938 - july 1940.
Hsin-kai Sep tember 1920 - October 194L.
Co 1947 - till nouw.
Mei-piao September 1925 -~ December 1926,
June 1939 - December 1945,
3. Flood Bstimztion

Averazge Annual

As calculated by "Synthetic Unit Hydrograph Method"' the
maximbm flood flow is estimated to be 5,620 cms.

: Bnﬁlneerlqg_Features

1.

Dam

Type

Dam crest elevation
River bed elevation
Height of dam .
Crest length

Volume of concrete

Reservoir

Uralpa&e area

,dxoh water level. elEVatlon

Dezd water level eleévation
Total storege capacity
Dezad storage capacify

Ef fective storage capacity

e 08 -

Concrete

456.66 meters
420.00 meters
30.00 metersi
136.00 meters

34,000-M°

624.20 kn°-

442 00 meters
430 00 meters

7,000,000 M-

2,000,000 M>

5,000,000 M



3. Spillway

Length 120.00 meters
Head on crest 6.00 meters
Cepacity 3,800.00 cms

Benefits
e

This proposed reservoir has a smeller storage caszacity than that
rroposed by the Japanese. However, it will regulate the flew of the.
river-from 8.40 c¢ms as minimum to 23,00 ‘cms 2s maximum. If a power
station is built nearby the dem site, the zower generated will be.
7,920 kilowzttsand 21,700 kilowatts as the minimum and maximum dis-
cnarge respéctively.

Iransportation Facilities‘and Coqstiuction:Materihls

There is a hi_hway between Chi-shan snd-Liu-kwei. FfdﬁfLiu-xwei'
to Shang-lag-nung,the existing highway is rather narrow. Only foot
rath is available from Shang-lao-pun: to the proposed dam site.

Aggregates for concrete work are available near the dam’ site.



Tu-lung-wen Reservoir (No. 74)
(See Frg. 239-240)

General Description

This proposed dam is also located on Lao-nung Chi about 17 km
downstream from the proposed Fao-lai dam site. It is 2 kilometers
northeast of Tu-lung-wan, Liu-kwei Hsiang, .go=hsiun; Hsien.

In 1917, 2 low dam at this , lace. and a power house at Iu}lung-
wan for developing water ,ower were built. The intake was located
at Chung,-tzu-pu, Liu-iwei fdsiang. Under an effective head of 30.6
neters, the maximum output of the power plant was 3,100 kilowatts
at a flow of 15.72 cms: ‘The Gréinaxy-nuﬁput:was;1,509_kilowatts,@t
a flow of 7.61 cms. The above “entioned dam and inteke were washed
away by flood. A new int-ke was built about .1 kilometer upstream
from the old one, This irthke is still used faor ;ower development
now.

The cctchment aréa above the rroposed dam site-is 838.40 sg km
and 2t the dem site, the river bed slope is about 1 to 130, The
proposed reservoir is aimed to store water for irrigation and power
development and also for the nurpose of flood control.

70 houses at Chung-tzu-pu, Shih-eh-tou, Hsin-kai and Lao-nung
Tsun, 500 hectares of cultivated land and 12 kilometers of rural
highway will be submerged if this project is carried out.

Geologx

Rocks at the dam site, are maiﬂly black slateg. The digection
of the strike of the outcrops at both banks is N88 E with 60 dip
toward upstream.

szrologz

1, Rainfall: Available records on rainfall and stream flow
are listed in the report of ¥ezo-lci Reservoir.

2. Flood Estimation: By calculation the maximum flood dis~
charge at the dam site is 6,920 cms.
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Engineering Features

1. Dam
Type Concrete danm
Dam crest elevation 387,00 meters
River bed elevation 280.00 meters
Height of dam 107.00 meters
Dam crest length 480,00 meters

3
Volume of concrete for the dam 1,038,000.00 M

2, Reservoir
. 2
Drainage area 838.40 km
Elevation of high water level  374.00 meters

Elevation of derd water level  350.00 meters

Total storage capacity 4.35 x.l()8 M3

Dead storage capacity 2.00 x 108 M3

Effective storage cepacity 2,35 x 108 M3
3. Spillway

Length 81.00 meters

Head on crest 10.00 meters

Discharge capacity 5,600.00 cms

Benefits
1., Water power

Using the m;ss curve, run-off duration and duration area
curves of Hsin-kai Station as bases, the rated outflow from the
reservoir will be 31 cms as minimum and 46 cms as maximum. The
cower output of the plant to be built below the dam at an effective
head of 82 meters will vary between 24,900 kw to 37,000 kw.

2, Irrigation
After this reservoir is built, the low water flow of Lao-
nung Chi will b® raised from 8.7 cms to 31 ecms. Tt will solve the
water disputes between Fao-hsiung and Chi-shan districts.

3: Flood Control

This reservoir will reduce.the flood pezk from 6,920 cms
to 5,600 cms,
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Transportation Facilities snd Construction Materials

This dam site czn be reached by highway. -The black slate near
the dam site was usSéd as concrete aggregate by the Fower Company to
build the low dam. The left over portion of the low dam is still in
"cood shepe. However, some tests should be run before 2 final judge-
ment on using such kind of egiregate for dem construction can be made.

> 1



Cho~kow Reservoir (No. 75)
(See Fig. 241-242)

General Description

Cho-kow Chi is one of the main- tributaries of Hsia-tan-shui Chi,
At Ta-tsin, it meets with Lao-nung Chi. Cho-kow Chi is about 47 km
in length with 2 drainage area of 360.70 sq km. The proposed dam site
is on Cho-kow Chi before-joiging Lgo-hung Chi. At the proposed dam site,
the river is in a gorge section with #m average river bed slope of
_about.1 to 350. There is a saddle on the left bank of Cho-kow €hi,
which cen be utilized as a spillway.

Geologx

The rocks at the proposed dem site are black slates and black
sandy shales which can be easily weatheged. The;gi:ection of the
strike of outcrops on both banks is N75 W with 35 dip. -

Hzgrologz
1. Rainfall

There are five rainfall gaging stations adjacent to the Tatch-
ment area which are listed below:

_ Period of  Kecorded Maximum Annual Mean

Station Observation Daily Reinfall ~ Rainfall

Te-wen  January 1912-, 684.70° 4,036+50.
April 1945

Hsin-  January 1904- 39700 3,151.90

wei June 1945

Yen- February 1910- 560,00 2,664.00

erh Septenber 1945 °

Lao- January 1904- 508,70 3,063.40

nung December 1944 ,

Shou Jenuary 1929~ 339.00 1,872,90

Jenuary 1945
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2. Stream Plow

Stafion : »eriod of, Obsnrvatlmn

Wei=liao Hovenber -1913 ~ Degember’ 1917,.
Jenuary 1947 to now.

Ta—~tsin May 1940 ~'December 1942

:Ma-=gz She December 1938 = December 1945

3, Flood Estimation’

The maximum flood discharge at. the ,roposed dam site is
about 4,720 cms which is cclculated by using :atlonal formula.

Engineering Features .

1. Dam
Type Concrete.
Dam crest elevation 220,00 meters
River bed elevation- 160.00 meters
Height of dam 60,00 meters
Crest length 360.00 Meters
Volume of cﬁﬁcrete 430,000 M3,
2. Reserveir \
Drainage “area ' 360.70 km®
Elevation of high water level 212400 meters
Flevation of dead water 1evél 190,60 meters
Reservoir .water orea 3.18 #ﬁz
Totel storage cepacity 112 x‘lO6 M3
Dead storage capacity 50 x 10é ﬂﬁ
Effective stdragqjcapacity 62 ,'106 M‘3
3. Spillway
Length 92.00 meters

Head on crest

Capacity
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Benefits
1. Water Power

Based on’ the dxscharge*t@tvrdsmﬁf”Ta—t51n Station, mass curve,
duration and duration area curves were worked out by the reconnamssance
party. The reservoir regulated flow will vary between a minimum of
7.30 cms and 2 maximum of 16.00 cms., With an effective head of 40
metérs, the power output will be 3,300 kw as firm power. and 7,100 kw
a$ maximum power.

2. ”IrrigatiOn
Water of "Cho-kow Chi is used for irrigation of ‘the lowér por-
tion of Xao-shu plaln,‘ When water- is’ low during dry season, the short-
age of water is rather critical. 1If thlS réservoir is bullt, an area
of 5,200 hectares will be suff1c1ent1y 1rr1gated and-the water dispute’
between {a0=-shu and Mei-tung-plain will be settled.

3. Flood Mitigation

As estimated, the flood [eak of the Cho-kow Chi will be re-
duced by 36%. S

Irznsportation Feeilities and Constriction Materiélé

Ta~tsin is connected with Ping-tung by'rural highway. It is very
convenient to reach the proposed dam site. Sand and gravel for con-~
crete work are aveilable near the dam site,
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Ai-lizo Reservoir (No. 76)
(See Fi.. 243-244)

General. Description

The.proposed-dam site is located at the confluence-of the north
‘ahd the south main tributsries of Ai-liao-Chi, about 250 kilometers to
the southeast of Sen-tiwmen,. San—,1.QS13ng, }1nn—tun"~531en. The; .
drainage area above the proposed dam 51te 1s 404,00 square kllomeiers.
The ‘river bed slope of the north branch i “zbout 1°%0 ‘& in the upstream
and is 1 to 50 in the downstream and that of the S6iith branch is zabout
l-to 7-in the upstream-and-1 to 25 in the downstream. -®Maps covering .
the dam site area with 2 scale of 1 to 2,500 are aveilable in the Pro~
vincial Water Conservancy Bureau.

@ééiocz

Slatns and hard sandstones arg found’ ‘h the u; per pert of. the
dreinage zrea. In the mid-stream, rocks are b19€¥ Shales.. Rocns 1n<.
the lower pprt of the dreinege area are mainly coarse sz pdstones, Abg
the dam site, rocks are mainly black slztes, The dirgction of the
strike of the outcrops on both banks is NIO W with 50 dip toward up-
st¥dam.

szrologz
1. Rainfall

Rainfall stations’ inyadjacent .regions are listed as below:

Station Feriod of- Recorded: Maximum. Annuel Mean
@ Observation Daily Rainfall in Reinfall ‘in

R ... L

Te-wen January 1912 - 684.70 4,036,50
April 1945

A-tui~ March 1939 - - -

1u January 1942 ‘

San-ti- August 1940 ~ - -

men January 1942

Hwa-lo January 1912 - 1,127.00 5,441.40
June 1945
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- 2+ Stream Flow

Station Feriod of .Observation -

Ai-liao July 1926 - September 1931;
Decémber 1938 - December, 1943.

Pai-ko~hai November 1924 - September 1926;

December 1938 - Gctober 1940;
~January 1947 - till now,

Engineering Features:.

1. Dam
Type ‘Conetéete
Dam crest elevation 294;00'meters
River bed elevation 155.00 meters
Height of dam 139,00 meters
Crest length 660.00 meters
Concrete volume 3,200,000 M3
2. Reservoir
Drainage area 404,00 kmz
Elevation of high water level 280.00 meters
Blevation of dead water level 234,00 meters
Total storage capacity 294 x 106 M3
Dead storage capacity 82 x 106 M3
Effective storage capacity 212 x 106' 2
3. Spillway
Length 59,00 meters
ﬁead on crest 10.00 meters
Capacity 4,120.00 cms

Benefits

1. Water Power

Based upon the runoff records at Pai-ko-hai Station, mass
curve, duration and duration area curves have been worked out.
Using these curves as bases, the regulated flow will be 18,00 cms.
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as minimum and 26.50-cwe—us—maxindme Wieth an effectiveheadvf
102 meters, the ayerege and the msximum Lower generated. will be
18,000 kw and 261500 kw fespectively.

2. Irrigation

Water relezsed throughvthe power house will be used for the
irrigetion of 15,400 hectares of Yen-pu and Ting-tung plain.

3. Flood Mitigation
The peak flow of fi-lizo Chi cen be reduced by 20%.

Transportation Facili tlQS and Construction Matdrials

San-ti-mer ‘cdn’ be réached by highway. From ‘San-ti-men to the dam
site, only a foot p@th isavailable., Aggregates fox cdoncriete work
have to be shippéd in from outside area.
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Lia%g;shan Reservoir (No. 77)
See Fig. 245)

General Description

The proposed.dgzm site is lotatedi on Tungwkang Chi' at.Eiang,-shan

' Tsun, Maschia Hsiang, Ping-tung Hsien, The average. width of - the’creek’
is about 300 meters. The average slope is 1 to 130: At the proposed
dam site, the width is 220 meters. The draina, e area:above the:xdam site
is 10,50 sq km and -during the dry season, there is no flow. To the
east of the proposed dam site, it is the:foat:hiliiof Mt. Wu-tou-of the
Central Range and.to. the west, there is.al.lateauv at 2n elevatign up -
to 100, meters.' The west.of ;the plateau i@ the Pingstung plain with a’
totzl arez of about 15,400 hectﬁres formed by deposits of Ai-liae Chi.
The Fing-tung plain has a slope of about 1 to 200 at an elevation be-
tween 20-70 meters. Since 1938, after the Ai-liao Dike was com:leted,
the work for the improvement of the soil was underwey. The intake on
Ai-liao Chi was completed in 1949, As the amount of water diverted
from Ai-liao Chd .is only about 2.5 ems during dry period and 13 cms
during summer period, it is insufficient for the irrigation of 11,800
hectares of J1nv-tung pIﬁ1ﬂ. This is yartlcularly true in dry wznter.

This proposed reservoir is aimed to store Ai-liao, Ch1 water during
the high stageand tb release it as supplemertary sup;ly during the
low stage., Some. surveylng work was done by:ithe FWCB: and the topographi-
cal maps of the reservoir and the dam site are available,

This reServoLr +f built will submerge 13 hectares of cultivated
land and 10 farm Houses,

héébloﬁx

At the left side of: the proposed dem;site, the.rock:is Tertiary
black slate and is hard and dense in quallty.‘ Whlle at the right, it
is Pleistocene Sable %and gravel, The dlrecglon of the strike of the
outcrops is N50 =« 60 E with dip of 30 =~ 40 toward downstrean.

derologg

1. Rainfall: The followin, records werd available when this sufe
vey was made:-

Rainfall recozds at Tao-p1 station (Fineapple Corporztion)
of 1952 - 1953.

Rainfall records at Ai-1iao Station’ (Ping-tung Hydrailic
Association) of 1949 -~ 1953,

' Rainfall records at Chen-hsing Station (Fing-tung Hydrauliec
Association) of 1938 -~ 1953,

- 109 -



2. Stream Flow: None,

3. Flood Estimation: The stimated flood discharge at the proposed
dam site is 132 cms,

Engineering Features

As proposed, water of Ai-liao Chi during hich stage will firstly
be diverted into the Ai-liao Irrigation €anal and then led to and
stored in the proposed reservoir through a tunnel about-250.meters. in
length,

1. Main Dam

Type Ezrth dam
Dém crest elevation 98.40 meters
River bed €levation ‘58.60 meters
Height of dam. }9,8b neters
Length of crest 350.00 meters
Volume of ‘earthwork 1,450,000 M
2. Reservoir
Drainage area i0.§0 kmz
High water level elevation 94,40 neters
Reéervoir area “150.00. hectares
Total storage capacity ngQGO;OOO{M?
Effective storage cagacity 23;400,000.M?f

Benefits

This reservoir will provide supplementary water to an area of
11,800 hectares in Yen-pu fegion.

Transportation Facilities and.Construction Materials. .

The dam site is-at a distance of éliikilometers from, the Fing-
tung Li-kang Highway. This 2.5 kilometefs ‘road hzs to be improved.

501l material for the construction of the dam is available in the
arez near the dam site, -
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Nan-shih-hu Reservoir (No, 785
(See Fig. 246)

General Description

The proposed dam site is located in z gorge section of the Nan-
shih-hu Chi of Tung-kang Chi. It is at a distance of about.two kilo-
meters to the north of Hsin-chih, Chao-chow Chen, Ping-tung Hsien.
The drainage area above the dam site is about 4.8 sq km. The river
bed is composed of sand and gravel., As the water in the river dis-
ap; ears S0 quickly after each storm, the rate of percolation of the
river bed might be high. The east tributary above the dam site is
adjacent to Lai-she Chi with a2 hill range in betweén. Water of Lai-
she Chi cen be diverted into this reservoir if =z tunnel 1,800 meters
in length is built,

In the downstream of the Nan-shih-hu Chi, the land is principally
weather depending and irrigation is badly needed. Only a portion of
this arez is insufficiently irrigated by the surplus water from Hsin-
chih Farm. Water is diverted from Nan-shih-hu Chi. threugh the cons-

- truction of a submerged weir.

geologz

The rock within the drainage area is Tertiary black slaty shale
which is dense and hard,

szrologx

1. Rainfall: Rainfall records at the Chih-shan Station for
1904 « 1940 and 1942 - 1944 were used as reference,

2. Stream Flow: None,

3. Flood Estimation: The estimated flood flow at the dam site is
48 cms,

Engineering Features

1. Dam
Type Farth dam
Dam crest elevation 78.00 meters
River bed elevation 55.00 meters
Height of dam 23.00 meters
Crest length 540.00 meters
Volume of earth dam 509,000 M3
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2. Reservoir

Drainage area 4.80 kmz

High water level elevation :VS,QQAmatéISy

'?éservoi;héréa= 0.47 hectare

;&bfaius%érage éapacity ,Q,QOQ,OO@-M?

AEffective:stcrage capacity - 5,000,000 ﬁ?

3. Spidllway :

Type “Chute.

Crest elevation 75.00 meters-

‘Head on crest 1.00 meter

Capacity 48,00 cms
Benefits

The reservoir will provide water for the irrigation of over 500
hectares,

Transportation PFacil:ties .and. Construction. Materials
The road from the dam site to the ring-tung Hsin-chih Ferm Aighway

has to be improved. EHarth material for dem construction is availgble
in nearby region.: ‘
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Lai-she Reservoir (No. 79)
(See Fig. 247-248)

General Description

The proposed dam siteé is located at the confluence of Lai-she Chi
and Wa-lu-szu Chi, two tributeries of Lin-pien Chi. It is at a distance
about 3 kilometers to the east of Hsin-chih Farm, Lai-she Hsiang, ¥ing-
Tung.

Since Jepanese Uccupation, a2 submerged dam has been built to in-
tercept ground flow to irrigate iHsin-chih and Hsin~tso districts.
aowever, tihie water so intercepted can not meet the overall demand.
This reservoir is gproposed to solve the water shortage problem.

Geology

The rock above the confluence of the tributaries is Tertiary dark
gray szndy shale and is hard in neture but will crumble after weathered.
Lt the dam site, the rock has the same nature and some sliding can be
found as the slope is steep.

Hydrology

1. Rainfall: There were seven rainfell strtions in and around
the catchment area. )

Station Period of Mean Annual  Maximum Daily
Observation Rainfall in Rainfz11 in
. .. C mm _
Lai-she July 1934 -  4,011,10 640.90
February 1945 :
Hwa-lo  Jznuary 1912 -  5,441,.40 1,127,00
June 1945
Chi-shan Jenuary 1904 ~ 2,566.80 366.00
April 1945°
Mung- January 1912 - 3,874.90 1,125,00

chia~1i March 1945

Chin- Jenuary 1912 -  5,087.50 693,30
shui=- June 1939

ying

Chin- January 1912 -  2,619,70 500.20
Huang August 1945

Chiai- January 1912 -  2,536.40 641,50
ta sanuary 1945
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2.

3.

Stream Flow

Hsin-chih gauging Stetion wes established in 1940 by the
Jepanese znd observetions were made during 1940 - 1942, Records of
1940 -~ 1942 are availeble,

Flood £stimeztion

Engineering Features

1.‘

Benefits

1.

Dam

Tyre

Dam crest elevation
River bed elevation
Height of dam

Crest length

Volume of the concrete dam

Reservoir

Drainage area

Reservoir area

High water level elevation
Dead water level elevation
Totel storage capacity
Dead storege capacity

Effective storage capac%ty

Spillway

"Length

Head on crest

Capacity

Water rower

- 1177500,000 M

. The cauculated flood discharge at the proposéd dam site is
7,760 cnms. "

Concrete dam
168,00 meters
90.06 meters
79500 meters

550 meters
3

600,000 M

2

121,00 kn”-

3.90 km2

155,70 meters
121,00 meters
3
o 3
39,740,000 M
77,760,000 M

80:60 meters

10.00 meters

5,500 cms.

based upon the 1940 - 1942 records of Hsin-chih Station,
inflow mass curve, duration curve and duration area curve were prepared
by the party. Based on these curves the regulated outflow of this
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reservoir will be 10.00 cms and,13;50~cms as minimum and maximum res-
pectively. With an effective head of 48 meters, the generated power
will be 4,700 kw as firm power and 6§500 kw as maximum power,
2. Irrigation
The tailrace water of ‘the power station will .be utilized fox
‘the irrigation of- Wan-lung and Hsin-pi - area in the downstream of Lin~
pien Chi.

-3+ Flood Mitigation

Thi's' reservoir will reduce the flood peak by 27.6%.

Trznsportation Fa ilitiés and Constfuction.Materials

Hsin-chihis connected with: Chao~chow by a rural hlvhway. From
Hsin-chih to-the dam sité, only:e foot path-for. 3.5 ﬂllometers is
available at present. The aggregates. avdilable at the dam site should
be analyzed before adopted for concrete work, -
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L&bxjﬁReservoir (No. 80)
(See Fig. 249-250)

Generzl Description

This proposed dam site is located on Li~ly Chi, a branch of Lin-~
pien Chi, Li-ly Chi before entering into the flat land has a very
narrow section at which a dam cen be built. The draina,g area of -Li-
1y Chi including its tributaries is ap;,roximately 112 km . 1In 1923,

a submerged dam was built by the Jjapanese at this site under Ta-hsiang-
ying Ynderground Water Develo.ment Project for the irrigation of 1,500
hectares of sugatr cane.

This submerged dam is-145.4 metexs in lenzth and is 8 meters under
the river bed. The collectin, pallery at the right bank of ithe river
is 454,50 meters in length with a semi~circular section, It Wwas pro-
cosed by the Japanese thzt 0.68 cms of wa’er can be obtained during
dry period and 4.25 cms during wet period.. However the present amount
of water during dry period is only 0.33 cms.. Some studies are made
by Ta-hsieng-ying Farmm of T.S.C."for the purpose of getting more water.

Geologz

The rock at both sides of the proposed site is black sandy shale,
which gs hard ang dense, The direction of the strike of the outcrops
is N20'E with 75  dip toward upstreem.

Rock in the river besin is mainly slate which can be easily weather-
ed. Land slides are found every where. The over burden at the pro-
rosed site is estimated to be 30 meters in depth,

Hydrology
1. Rainfall
There was a rainfall station Chin-shui-ying) in the catchment
basin z2bove the proposed dam site. Observation records during 1912 =~
1939 are available, From these available records, the annual mean

rainfall is 5,087.50 mm and the maximum daily rainfall is 693.30 mm.
The followin; 4 stations are adjyacent to the Li-~ly proposed site.

* Taiwan Sugar Corporation
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feriod of Observation

Station
ol St i

Mung-chia-1i January 1912-March 1945
(Bongen)
Lai-she . Jﬁly 1934-February 1945
Chin-huang January 1913-August 1945

. Ta-wu Uctober 19Q03-jznuary 1945,

Ls czlculated by Thiessen's method, the maximum daily rainfall of

the catchment area sbove the dam site is 778.80 mm.

2»

3.

Stream Flow

A stream..geuging station was establiéhed at Ta~hsiang-ying
end records of 1940-1942 are cveilable,

Flood Flow

The estimated flood flow at the dam site is 6,300'cms;

Bngineering Features

1,

Dam

Tybe

' éﬁ.cxest elevation
River b:d €levation
Height of dam

Crest length

Volume of concrete dam

Reservoir

Drainzge area

High water elevation
Dead water elevation
Reservoir area

Total storage capacity

Effective storage capacity

Spillway
Length
Head on crest
Cepecity
- 1}7 -~

Concreté
198,00 meters’
100.00-weters
98,00 metexs"
500.00 metexs

1,150,000 M3

112,00 km2

185.00 meters

158.00 meters
274 hectares

104,000,000 M3
57,100,000 M3

58..50 meters
0,89 meters
4,000 cms



Benefits
1. Water fower

Ecsed on the flow duration and duration area curves of Ta-
hsiang-ying Station, the regulated flow from the reservoir will be
10 cms as minimum:. znd 13.6 cms as maximum.
: - Por en effective hezd of 52,50 meters, :the firm power out-
yut of 2 water power plant will be *5,150 kw and the maximum power
output will be 7,000 kw.

2. Irrig “tlon

The teilrzce water of the proposed ‘power plant czn be uti-
1ized for the irrigetion of 8,000 hectzreg at Shui-ti-liao.

3, Flood Control
The flood water level in the reservoir is proposed to be at
an elevation of 198 meters. As estimated, the peak flow of the river

will be reduced by 39%.

Transportation Facilities and Construction Materizls

Shihetou=ying Fsun‘is connected with #ing~tung deng=-chun Hizh-
way by & rural hl&thy 3.3 kilometers in length, The proposed dam site
s at o cistance of 4.5 kilometers to the east of Shih-tou-yin; znd
there is only 2 foot" p;.th ;,vhllaole. hggregates zre availgble neax
the dam site. ’



Szu=-¢hung=¢hi Resarvoxr (No. 81)
e¢ Fig.

General Description

The proposed dam site is located on Szu-chung Chi -2t Stone Gate,
zbout 2.50 kilometers to the northeast of Wen-chuan Tsun, Chi-cheng
Hsieng, ring-tung Hsien.' The river above the dam site is 22.4 kilo-
meters in length with 2 slope of 1 to 80. ‘The river slope .at the dam
site is 1 to 200, 4s the river runs mainly in hard rock mountain, the
water is quite clear. The survey work of this project was carried out
by FiicB*in 1952, Five kilaneters of rurel highway will be submcrged if
1n1s project is carried out.

Geology

Rocks are mzinly sandstones or shales. At the dam site, some
conglomerates are found. The weathering problem at this site is
negligible. Geologﬂcelly speaklng, this site is supposed to be the
best. on this island.

Hydrology

1. Reinfellr Reinfall records during 1916 - 1945 ot Maetan
She are cveailable.

- 2. Streom Flow: .Dischar@emrechds during 1940 - 1942 at Stone
Gate are cveilable. '

3. Plo@d Estimation: Ag calculated by rational method, the maxi-
mum discharge is about 2,100 cms.

IZngineering Features

i, Dam .
Layout 1 Layout 2
Type Concrete zzch Concrete gravity
Dem crest elevation  95.00 metérs 140,00 meters
River' bed elevation 55,00 meters 23.00 meters
Height of dam 40.Q0 meters ,85;00 meters
Crest length ib0.00 meters éld.OO meters

* Provincial Water Conservancy Bureau
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2. Reservoir

Layout 2
. . 2 o 2
Drainzge area 90.80 km 90.80 km
 High water level eleva- 92,00 meters 135.00 meters
tion '
, Lo 2 &
Reservoir axes:. ‘1,55 km 5400 km .
. A o 3
Tbtﬂl stora e ¢apacity '21 3x106 3 166 2x106 M
L 6 3
Fffectlve storage cg3901ty 2070x10™ M3 104, 2x10 M
3. Szillwey
Type. Morning. glory
hole (shaft)
Capecity 1,050 cms-
Benefits
‘LaXOUf 3 Layout 2
1. Irrigation To irrigate 2,297 ha Seme as Lgyout 1,
at Che-cheng and Heng- - )
chun.
2; Water Supply To provide water sup- Same as Layout 1,
ply for 12,000 per-
somnsin Che—cheng,
Szu-chung~chi and
Heng - chun.
3, Water Fower 20 kw can be géneraé- Froduce 3,170 iw
ed. of firm power and

6,160 kw of maxi-
~pium” power ata
discharge of 7 cms
and 2 meximum dis-
charge of 13.00
cms res;sectively.

Thﬁsﬁprbpaﬁed site is-connected with the mainihighway by a rurzl
highway at Cher-cheng.

Sand -end'gravel are glentﬂful at the dam site, which can’ be used
for concrete aggregates.
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Gereral Descriptions on River Bpsins in Eest Taiwan

I. Lu-chia Chi-

Ly-chia’ Chi, also nzmed “To-nen Chi, 15 2 small rlver in, Tai~tung
dsien. It orizine ~tes from Mt. Chih—hen with . heedwater at an elem |
vetion of zbout 2,000 neters ?bOVu tne sez level The totel lenﬂth
of the river is mbOUt 31. 5 Kllomcters with Ln evercge SlOpe of 1 to
70. It has & drcins e arez of 182 km .

At the downstream of Lu-chia Chi,_some 1ands are 1nsuff1c1ently
irrigated by’ the Li-chia Canal. If this canal is. 1mproved a total
of 450 hectares can be irrigated. At the upstream of Lu-chia Chi at
Ta~-nan Tsun, there is an existing power station which is called Ta-nan
rower Station with an instellation capacity of 360 kilowatts. There
is another power station at the upstream of Tai-pa-liu~chiu Chi with
an installation of 200 k«lowatts. Thisg stat on is not far from the
Te-naft- Station. A proposed power station is called Ta~nan No. 2
Station’ w1th a proposed cepathy of 2, 300 kilnwatts

IT. ‘Tei-nan-ta Ch1

Féi-nan-ta CHi is the largest river in Tai-tung Hsien. It ori-
ginates ‘from the ezst side of the entral Range and flows southward.
It hed” three main tr-butaries, nﬂmely stn—wu—lu Chi, Lu-liao Chi- and
Pei-szu-chiu Chi. After these three trikutaries Jjoint at '
fai-a-pai, the réver is ‘celled Fed-tpn~-ta Chi and hes .z total drainage
arez of 1,586 km”, It is 82 T1lometers in 1ength w1th @2n- average
slope of 1 to 30 " For the lower stretch the slope is flatter and
is about 1 to 160 ., The dralncge area of the three main tributeries
is only 1,200 square iiilometers, and is densely .covered with forest.
Although the slope of the tr1butar1es is steep,they have. clear water
nearly year Tound. In this rrver ba51n, there are 4 propgased or part-
ly flnlshed 1rrrgat10n prOJects .namely Ch1h--shungw Kwan—shan Lu~yeh -
and Pexpnxh After 'the com. letlcn of these 4 projects, 10, 081 hectares
will be provided with 1rr1gatlon.‘ ‘At Awan shan there is an existing.
power statich with a cayac1ty of 35 erlowhtts only._ A new power station
can be built on the proposed Pei-nan Canal with a firm capacity of
6,300 kilowatts and an 1nstellutron capacity of 9,000 kilowatts. Other
l@ water power prOJ°CtS with = total installztion capacity of 123,800
kilowatts were urowosed by Jagancae engireers ﬁowever, not much in-
formetion is available on the Japanese proposed projects and by the
judgement of the Party, they are not egonomical either.
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ITI. Ma-wu-ku Chi

Ma-wu-ku Chi. is.a 'small rivér in Takiung Hsien, It or191nates
from the Sea Shore Range with the heaawater at an elevation of 500
meters above ‘the sea level, Two tributaries, one from the south and
the other from the north, meet near Kao- yuan, Tsun.. Beglnnlnd‘ffbm
there, the river flows eastward in & gorge sectiopn. and enters ‘into
&ae;flc Ocean. It has a total drwlna e area of 151 squate- “Llometers'
with an annual ra1nfa11 of - about 2 600 mm., "he average. river bed
slope is' 1 to 170. There are! 404 hectares of ., 1rr1gated land in ‘this
river basin, of which 104 hecteres are below the gorge section..

At iao-yuan, a high dam nainly for power development is prOHosed;
and will be deteiled under Xao-yuzn” Reserv01r as ong: of- the separate’
prOJects in this report.

Iv. Hsiu-ku-luan Chi

LL51u ku—luan .Chi is one of the 1mportant rivers in the Eest Tal—
wan, It hes a total drainage area of 1,800 squarpe kilometers whlch
lies mainly between the Central and the Sea Shore Range. It hes Six
mein tributaries, namely; Chlng -shui Chl, Le~ku—11-ku Chi’, Cho Chi,
Tai-ping Chi, rIunc—yeh Ch , and 4a—1an-t1ao Chi.. A1l have densely ,
forest-covered watarshéd.  Rocks in the watershed- are slates, shales
and sendstones, .0Of the total dreinage area, about 1,170 hectares are
covered with forest The average annual rainfall of the whole b351n'
is 2,100 mm with 2 maximum of 4, 000 mm 2t the upstream and ‘1, 800 mm at
the downstream.

- In this basin, there is no pbwer:Stction. There are a numbér of
itr:.gation cenals in this basin covering a total irrigated area of
4,578 hecteres. if a proposed canal named Ju1-su1 Irrigation Canal
is built, an add tional area of 2,047 hectares ‘will be covered: by
erngation. A'water power plant W”th an 1nstallct10n capacity of
3,250° Kzlowatts can be~put up under the’ sane yIOJECt as the gross- head
av~11 ble in th;s proposed canal. will be 65 meters.r The ‘annual firm
energy’ output is estimated to. be-about 28" mlllxon kwh, .. In this" b"Sln,
9 water’ power plants were proposea by the Japanese with, & total ins-
tallatlon capacity of 250,300 iilowatts. ' As 1nformaf10n is 1nsuff1c1alt,
it w111 not be detmlled in this report. ‘

Two reservoir sites, the San-tai sité and the Hsiu-ku<luan site,
were found by the Reconnzissance Party, They are detailed as separate
erJGCtS.

V. Mao-kung Chi (fa-li-wan Chi)

Mao-gung Chi is a very small river entering Eacific_ﬂceanwét the
north of #dsiu-ku-luan Chi. It originates from M$. Meo-kung-fu-shih
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with the heacdwater ot an elevctxon of about 350 meters above sea level.
The total length of the. river is Pbout 13 xildometers-with .an average
slope of 1:40. The total arainayevafea of the river is about 50 sq kin.

. In this.river .asin, there are about 100 hecteres of irrigated
leng and no other new irrigation cen be developed,.

VI. Hwe-lien Chi

Hwa ~lien Chi is an important river in Hwa -lien Hsien. It is
located between the Central and the Sea Shore Range in Cemtral
Tei-wan. . It hes four mein tributaries, nemely: !a-tai-an Chi, Wan-
li-ckiao ChL, -Chih~ya-kan ”hl an d ‘Mu-kya Chi. "The total drainage
avoossf Hwe~lien,. Chi is about 1,501 km~ of .which 71% i ‘covered with
forest. The length of the main river is 2bout 56 kllometers.

The average annual rainfall is 2,220 mm varying from 4,000 mm.
2s 2 meximum in the upstrerm to 1,093 mr 25’2 minimum in the downstrerm,

w There are ma ny hrrlgctf0~ canals 'in this bzsin coverin: 2 total
irrigation area of 6,092 hectarés. Under the Chi-an extension program
1,703 hecteres will ve further irrigztéd. Furthermore, along the down~
stream of the 4-tributaries, there are 6,000 hectares of land to be
reclaimed ' '

Thﬁre were flve hydroelectrlc plants with a total Lnstallatlon,
cepacity of 39,570 kilowatts in this basin, namely: « Chi~kow, Tung-a
men, Chu-ying, Ching-shui No, 1 and Chlng-shu1 No, 2.- Of which Tung-
men and Ching-shui No, 2 stat;on were burled by "silt of Mu-kua Chi,
The capacity of the remaining plants s only 10, 570- kilowatts,.:

Three dam sites were sliggested by the Party. ‘These are Fu-tien,
Li-yu-chih and Lungz-chien and will be detailed as sepearate projects.

[

ViT, “Sha=-po-tang Chi

Sha~po-tang Chi, also crlled Mi-1un Chi, is & very small:rivet
north of HAwa-lien Chi in Hwa-lien Hsien. It originetes from Mt, Chi-
¢hiao-chuen 2t 2n.elevation of 2,376 meters above the sea. ' The.length
of the rlver is. ybout 18 ¥1lon°ters It has a drainege arez of 68
square ki iometers.

There are 250 hﬂctﬂrcs of 1rr,gated land a2t the downstresm of. the

river..  iwo waar 2Jle‘r‘c:s with 2 total installestion cepacity of 600
lowatts were built by the J(pawps but were coverediup;by silt.,
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VIII. San-chan Chi

San~chan Chi is -21s0 a small river in Hwe-lien Hsien. It ori-
_ginates from Mt. Chi=chito-chuan and Mt. Palto-lu at an’elévation of
about 2,000 meters above the sea. The length"of the river is about

121 km,

In this arez, there is an irrigati.n project, the Tei~pu Canal,
which irrigates 827 hectezres of land. Two power projécts with 2 total
capacity of 10,000 kilowztts were proposed by the Japanese, but their
economical value is questionable.

iX., Li-wu Chi

Li-wu.Chi, also named, Ta—xe—l1 Chiy is a relztively lafge river
in Hsin-cheng Dls¢r1ct of Hwa lien Hsien. . Tt origindtes from Mt. How- .
huan with the hezdwater at an elevation of 2,730 metérs’ above the sea
and flows primcipally eastward. The length of thée river is about 49
kilometers‘with an average slope of 1 to (J. The total drainage area
is about 597 square kilemeters.:

‘There are only 40 héctares of irrigated land in Hsin-cheng Dis=-
triet. ,If the proposed Hsin-cheng Irrigation Project is built, a new
gre@.of 550 hectares will be ifrigated.

The .existing Li-wu Fower Flant with ‘2 total installation capacity
of 30,200 kilowatts is the largest on the east ¢oast. It was built
by the Japanese, but ‘was repaired by the Chznesc ﬂfter belnv damaged
by an unusual flood.

At the UPper stramn of Lit=wu Chi, 5 more ower' nrojécts Wiﬁﬁ
total capacity of 142,500 kilowatts were proposed by the Japanesej '
howevmr none has been bullt.

X. Ta-cho-shui Chi

Te-cho-shui Chi 'is another relatively large river on the east
coast., It is loc‘ted between Hwa-lien Hsien and I-lan Hsien, .and, flows
eastward. It. ong.nages from Mt. Nan-hu-ta with ‘the headwater ‘at 2,880
meters,, above the sea. -The total length of the-riveriis 50 kllometers
thh a total draineze.area of 5553 square kilometers. '

Six power ;lants with a total xnstallﬁtlon cayac1ty of 123, 000
wilowatts were,proposed:by-the japaneserengineers- *In addition, three
reservoir, sites:were selected. However,' all the proposed- dem sites-
are no nore. sultable after being washed by part floods. it, seems:® not
economical to develop power in-this region as the costs for trans-

mission and maintenance will ce high.
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XI. Ta=-nan-zo Chi

T“~nan—ao Chi is'a small river. in I-lan Hsien. It originates
fromMt, San-hsing with the headwater 2t an eleyation of ‘about 1,380
meters above the sea znd flows.in a- southeast directaon. ‘The river
has a total drainage area of 131 square kilometérs and has a total
length of 35 &ilometers. The whole basin is densely.tovered with
forest and has pléntiful rainfall. The average annual rainfall at
Shan-chizo Rainfall*Station is. 5,304, mm,

There are -4 number of small irrigat:on canals in this’ basin.
Four power plants with 2 total cepacity of 49; ;000 ﬂ1lowatts were pro-
rosed by the Japanese engineers. : The devclopment plan covers (a) the
construction of a 61,5-meter dam on the north Jbranch to ;rovide water
for 3’ comsecutive power plants with 2 total cayac1ty of 42 ,000" k'ilo--
watts %nd “(b) 'the construction of -another dam on the south branch-for
anothér powpr'st‘t1on with a -capacity. of 7 OOO kllowatts. At present,
only one powe#.statiom is under con51deratlan which is 40,000 kilo—
watts in capacity,

XII. Wu-lao-keng Chi

Wu-lao-zeng Chi is gnother small rlvar in I- lan Hsien. It ori-
g.nates from Mt. Ta-pai with the headwater ot an elevation of ‘about:
500 meters above the sea. The total length of the river is about 20
kilometers with an average slope of.1°to ‘40, The totgl draifage  area
is about -4l squere kilometers with. an ﬂnnua; rainfall of 3,000 mm.

To the west of Wu-lao-keng Tsun, the. river, flows in mounta1ns and to
the ezst.of the villaga and.below a ra11way bxldge, the r1ver flows:

in a2 f1&t ‘ardr wide plain which.is cultxvated Tne lower stretch river
slope i5 -I'4tg 250,

There are 9 irrigation canals in this basin covering-a total area
of 2,068 hectares. The local people also dig wells to get ground water
for irrigation,.

X111, -I-lan~cho-shui Chi

+ I-lan-cho-shui.Chi is the most important river’ 1n northeast
Tai-wan, It originates from the nerth-side of Mt. Nan-hii=ta‘of .the
‘Cehtral Range with the headwater at an elevation of, about 1,800 meters
above the $ea.: It flows generally in, north eastern dlrectlon,and
at Fo~pu-wu, . the river : ‘flows, from the mountalns into I-tan’ plwin.-nlf-
has o totzl drainesge area of 1,005 square kilometers. The length of
the main river is 68 Kllometers with a slope of 1 t6 100, The' annuzl
pr cipitation of this river basin is about 3,100 mm. The maximum

daily rainfall occurred on October 30 1915 at Tien=sung-pi 8tation
was 959.7 mm.
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There are more than 100 canal systems in this basin, covering a
totel irrigated area of 19,100 hectares. The main problems of most
irrigated area are (a) water is frequently insufficient during dry
season and (b) water in most years: is too much during rainy season
and causes damagess’-

In this basin, there are two hydropower: stetions., .'One is the-
Yuan-shan Fower }1ant with an insta 1lation ¢apacity of 116,300 kw
* which is one of the 1mportant secondary hydro-powér stations in the
Tai-wan Power System. The other one i “the Tienssing-piipower pPlant
with an installation capacity of 8,600" kllowatts. ~The Yatter is. the
oldest power plant in Tai-wan. As the headwater of ‘this river is at
an elevation of 1,800 meters above sea level, the river slope is
rather steep, and the wmtcrshed ige deeply coveted:with forest and
has plentiful rainfall., This rlvor is -ideal” fér development of water
power.. As.proposed by the ananeSe englneer, five run-of-river power
projects can be built with 2 totel lnstallatIOh capecity of 52,800 kw
of which 17,500 kilometers w111 ‘e primary power ,

Four dam 51tes were found by the party of which three are detail~
ed in this report as separzte projects. Thé nemes of' the reserv01rs
are Tu-chang, Yuan-shan and Shuang-lien-pi.

X1V, Shuané Chi

‘Shuang Chi igia ‘very small river in dortheast Tai-wan. It ori-
clnﬂtes from the méunta1n$ and flows eastward with .thé headwater at
an elevation of 2Q0 meteerabove the sea.. The-total dre1nage area
of the river is about 145 square kilometer$ and the length of  the
river is 26 kllometers. Ip this" ba51n, ‘there.are seven irrigation
systems of which 3 covering 103 héctarés are supplied-from' Shuang Chi,

"XV, Huang Chi

HJang Chi is. a. small river at the north tip of Taiswan. It ori-
‘ginates. from Mt. Ch1-h51n9 with the headwater at an elevation of about
500 meters above the sea. ~The total length of the river is 16 Kilo=
meters. It hes a total drainage area of 56 square kilometers.

The irrigated area in this basin is about 220 hectares of which’
50% is irrigated by water from-Huang Ch1 and. the other 50% is irri~
gated:by spring. wateg, The water of uang Chi is -sulphureus -in na-
ture.



Proposed Reservoir Frojects in East Tai—wgg

Kao-yuan Reservoir (No. 82)

Generzl Description

The proposed. dem site is located’on the lower stretch of Ma-wu-
ku Chi neer Zao-yuan Tsun. The drainzge arez above the dam site is
120 square kilometers with an average annual rainfzll of 2,600 mm,
The proposed dem is 105 meters ingheight and the reservoir will have
a total capacity of 925,000,000 M~, The effective storage .of the pro-
rosed reservoir for a2 drawdown of 60 meters is 800,000,000 M, Since
this storaze capacity is 3 to 4 times higher than the annual ‘run-off-
of the river, it is planned to divert and to store the water from
Hsin-wu-lu Chi and Lu-liao Chi which are two main tributaries of Fei~
nan-ta Chi. The valley has a V-shape cross section at the dam site,
The river bed at the dam site has a slope of 1 to 100 and is ceémposed
of sand and greavel.

If this dem is built, 2 villages and 1,709 hectares of land will
be submerged.

Geologx

The rock: at the dam site is sandstone with small crevices, .
szralogz
There is no record available,

Enoineering Features

1. Dem
Type .Concrete 2reh
Height 105 meters
Top width 10 meters
~Base width 80 meters
Top length 120 meters
Concrete volume 190.000~M?
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2. Reservoir
brainzge arez of Ma-wu-xu Chi only 120 sq km
Draimageéared‘of”ﬁsin?wueigéxku: ‘925 sq km

and Lu-liao Chi

Reservoir area 21 sq km
Maximum drawdown 60 meters
Total storage capacity 925 x 166 M3
Effective storage capacity 800 x 106 M3

3. Spillway
Elevation of crest zbove sea'.level 160 meters
Length 80 meters
Design cepacity 1.000 cms

4. Power Plant
Total hezd availeble 150 meters
5ve¥age flow 37 cms
Minimum flow 30 cms -
Installztion cepacity 80,000 kw
Lverage capacity 40,000 kw
Firm cepacity 30,000 kw

350 x 106 kwh
253 x 106 kwh™

Averape annual output

Firm znnual output

Bstimsted Construction Cost

Dam NT$80 x 106
Diversion tunnel 60 x 106
Power plant 10 x 10?

Total NT$150 x 10
Benefit

The benefit of t¥is reservoir is limited to power development
only.

Transportation Facilitiés:

The highway from Tai-tung to the proposed dam site is in good
condition, Some modification work is necessary at station 19 K.
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San~tai Reservoir /(No.83)

General Description

T e proposed dzm is Zocated onm Pieh Chi, a tributary of Hsiu-ku-
luan Chi. As the low wat®r flow has been utilized by two existing
irrigation canals, this reservoir is planned to store storm watér for
the irrigation of additiomal 200 hectares at the San-tai Tsun in Hwa~
lien Hsien. The area to be irrigated is at an elevation of 260 meters
to 300 meters above the sea with an average slope of 1 to 30,

The proposed dam site has a V-shape cross section. The river Has
a slope of 1 to 50 with a $and znd 'gravel bottom.

Geologz

The: rock at the dam site is sandstone,
Hydrology
No information is available.

Engineering Features

1. Dam
Layout 1 Layout 2
Type " Concrete Gravity Earth
Height 7.5 meters 7.5 meters
Length 45 meters 45 meters
Top width 2 meters 3 meters
Bzse width ‘6Mmeters 64 meters
Volume of dam 1,000 M3 19,500 M3
2. Reservoir
Drainage area 31 km2

Reservoir area
Maximum drawdown

Total and effective
storage capacity

17.5 hectares

7.5 meters
700,000 M
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3. Spillway

Elevation of crest above sea 1évVél 307.5 meters
Length 45 meters
Capacity . 300,:6is.

4. Canal
Length 2ﬂ8.km
Tunnel 75 meters.

Cost

.. hs, estimated by the local irrigation assoc1at1on, the total
cost of this project is’ 'NT$1,500,000. -

Transportation Facilities

From Chih-shang Railway Station.to.the- dam site,there is:only
foot rath aveilable.
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Hsiu-ku-luan Reservoir (No. 84)

General Description

The proposed dam site is located on the lower gorge stretch of
the Hsiu-ku-luan Chi. The drainase area above the dam is 1,774 sqg km
and the river bed slope at the ‘dam site is about 1 to 400. Only fine
sand is found along the river.

If this project is built, 4 villages and 250 hectares of land will
be submerged. : C

Geology
‘The rock at the dam site is slate,
dydrolo
Runoff records for.3 years ot Jui-sui Gaging Station are available,
Engineering Features
1. Dam '
Layout 1 ‘Layout 2 Layout 3
Type Concrete Concrete . Concrete
gravity gravity gravity
‘Height 57 meters ' 65 meters 135 meters
Top width' L5, meters” 5 meters 12 meters
Base width .52 meters 52 meters 105 meters
Top length 200 meters 265 meters 430 meters
. 3 ‘
Concrete volume ,1294,900 M 216,000~M3 1,560,000 M3
2. Reservoir
Layout 1 Layout 2 .Layout 3
Drainage area 1,774 kin® 1,774 kmz 1,774 kn®
Reservoir area 7.58 kmz 9.1 km2 187 km2
aximum drawdown 30 meters 30 meters 70 meters
Total storage 237x10%M° 237x10%M° 10,100x10%°
capacity
. 6 3 6,3 6, 3
Bffective storage 200x10 M 200x10 M 8,800x10 M

capacity
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3. Spillway

Elevation of crest
Length
Capatity

‘4. Divarsion Tunnel
Length

Diameter

5., fower Plant
Maximum head
Maximum flow
Average flow

Total installation
capacity

Average capacity

Annual output

Estimwted €onstruction Cost -

* Dam

Di&érsion tunnel;
fower Plant
.Total

Benéfits
P ]

Layout 1

70 meters

159 neters’

011,000 cms

1,000 meters

6 meters

62 meters
90 cms
73.5 cms
46,000 kw

32,000 kw
282x106kwh

Layout 1-
NI$122x10

20x10, .

i

o.

45x10 it
187x10. .

()]

> o

Layout 2 Layout 3
70 meters 180 meters
220 meters 200 méters
11,000 cms 11,000 ems
70 meters 135 meters
90 cms 150 cms’
73.5 cms 90 cms
50,000 kw 100,000 kw
35,000 kwy.  60,000kw
320x10%wh  500x10°kwh
NT$100x10° NT$700x106
10x10° 10x10°
sox10° 100x10°
160x10° ‘s10x10°

Power benefits are detailed under "Engineering Features", :

.Transportation%Féciliiiésw

'This,proposed dam site can be reached by highwsy from Tai-tung
and can’also be reached on foot from Jui-sui along the river.
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Py~tien Reservoir (Ho. 85)

General Description

The proposed dam site is located on Fu~tien:Chi, a small tributary
of Hwa-lien Chi, about 3 kilometgrs.to the east of Fu-tien Tsun. This
proposed reservoir has =z total drainage area of 600 hectsres. It is |
proposed to store weter for the irrigation of 500 hecteres ofthe Fu~
tien District. As the wetershed is covered with forest, the water .of
the creek is usually clear. The soil of the arez to be irrigated is
clayey in nature and'is .rather impervious. The elevation of this area
to e irrigated is about 250 wetdrs above the sea level, '

At 2 lower elevation on the sszme creek, there are two exiSfﬁng

rese;voirg built by the Jepenése with a total capacity of about,
256,000 M .

Geolosz

At the proposed dam site, the river channel has =z V-shaﬁe Cross
section composed of sand and clay.:

Hydrology
”Nowinformation is available.

Bngineering Features

1. Dam
Type Barth fill
Height 15 meters
Top width «+ meters
Bzse width 94 meters
Top length 150 meters
Total volume of the dam 46;000 M3
2, Reservoir
Drainege area 6 km2

Reservoir area
Maximum dreowdown

Total storage ceapacity

Effective stora_e capacity

138 -

16 hectares
14 meters
1,052,000 M3
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3. Spillway
Type Shaft type
Capacity 50 cms

4. Irrigation Channe}
‘Length 5 km
Capacity 0.3 cis

Estimated Cost:

Dam 'NT$450, 000
Waterway 300,000
Structures 239,000
Land 20,000
Total NT3$1,000,000

Benefit

The aree to be irrigated by water Expm,this-:esngo;rHWii; be
500 hectares.

Transportation Facilities

The proposed dam site can only be reached on foot from Kwang-fu.,
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Li-yu-chih Reservoir (No. 86)

General Description

Li-yu- ch1h is a natural’ lcﬂe situated between Mt. Mu-kua and Mt.
Li-yu. . It has a water surface of 1.2 sq km at an elevation of 138
meters above sea level. The drainage area of Li-yu-chih is very small,
If two earth dams were built at the low places around the lake to store
the water from Lao Chi and Ching-shui Fower ¥lant.No. 2, more water
power could be developed and, at the same time, more land could pe ir-
rigated.

Geology
No rock is found at the dam sites,

Engineering Features

L. Dams
Dam No. 1 Dam No, 2
Layout Noi 1. -  Layout No, 2
Type Earth Earth Zarth-
Height 42 meters 40 meters 44 meters
Top~-width 10 meters 10 meters 10 meters
Bese width 260 meters 245 meters 280 meters
Top. length 600 meters' 600 meters 500 meters
Volume of “earth 2,200,000 M 1,400,000 M° 2,506,000 M°
2. Reservoir
With dam No. 2 at With dam No, 2 at
Layout No. 1 Layout No, 2°
Reservoir area 1,85 km2 - 3.0 km?'
Maximum drawdown 50 meters’ 50 meters .
Total storage capacity 78x10° M’ 130x10° M°-
Effective sf§rage 73x106 Ms‘ 120x106 M3

capacity
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3. Spillway

Crest elevation

Capacity

4, Diversion tunnel

Length

5. Power Plant
Maximum head

Maximum flow

Minimum regulated flow

Total installation

capacity

Firm capacity

Firm energy =znpual

“gutput

Estimated Costs

Dams
Diversion tunnel
Yower Flant
Total

Benefits

1. Flood Control

With dam No. 2 at

Layout No,' 1
180 meters
- 100 cms

6 ki

130 meters

40 cms

7 cms
15,000 kw
S,OQQka

43.8xi06 kwh

With dam No. 2 at
Lgyout No. 1-

20 x 10°
12 x10°
15 x 106

6

47 x 10°

Nith dam No. 2 at
Layout-No, 2

<180 meters
300 cms

4 ki

130 meters:
40 cms

10 cms
20,000 kw

7,000 kw
60x106‘kwh

With dem No, 2 at
Layout No..2

26 x 106

8 x 106
20 x 10
54 x 106'

Since ‘the dam of Layout No, 2 will:sbe built zcros$ Lao Chi,
this reservoir may provide some protection ageinst ‘flood: to the farmers

at Shou-feng,

2. TIrrigation

1,500 hecteres of cultivsted land between Lao Chi and Mu-kua
Chi will be irrigsted by the water from this reservoir. '
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3. Water Power
As detaiied‘under'“Ehginééring Features™.

Transportation Facilities

The proposed dam site can be reached by highway. However, a
bridge has to be built on Mu-kue Chi,
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Lung-chien Reservoir (No, 87).

Generzl Description

The proposed dam site is located on Mu-kuza Chi near Lung-chien
Tsun. It:is 2Bout 3 km upstresm frow Tung-men Intrke. OUne of ‘the two
proposzls is to build a dem 190 neteps gigh“fo create a reservoir with
a total storage cepacity of 146 x 10° M, The other proposrl is to
build a dem with 2 height of 100 meters at zn uprer site. The re-~
sgrvoir so created will have an effective storage capacity of 61.6 x 10
M within a drewdcwn range of 20 meters.

Geology

The valley is of V-shape. The roci at botih sites is grenite and
is good for High dam construction. As the famous Tien-cheng Cliff is
upstream from the proposed sites, the silt problem of this proposed

. peservoir is rather serious and should be seriously considered.

Engineering Feztures

1. Dam
Layout Mo. 1 Layout No, 2

Type Concrete Concrete
Height 190 meters 100 meters
Top width 10 meters 8 meters
Base width 150 meters 75 meters
Length 106 meters 150 meters
Volume of dam 740,000 M 350,000 M

2, Reservoir
Drainage area 142 km2 140 kmg
Reservoir area 2 km2 . 3,08 kmz
Maximum drawdown - 20 meters
Total storzge cazacity 146x106 M3 -
Effective storage - 61.6x106 M3

capacity
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3. Svillway

Layout No. 1 Layout No, 2
Elevztion of crest _700 meters 800 meters
Léngth 80 meters 80 meters
Cepacity’ 2,007 cms 2,000 cms
4, tower rlant
Tunnel 2.0 km 4.7 km
Meximum head 350 meters 450 meters
Minimum fl.w 1) cms 9 cms
Totzl installed 30,000 kw 34,000 kw
calacity
Pif’:?i’;ergy annual 263x10° xuh 208x10° kun
Estimated Construction Cost
5 - 6
Dam NT3250x10 NT$120x10
A
Waterway 15x106 38x1n
" ower house 3’)x106 32x106
Total 280x106 190x106

Benefit
1. Flood Cortrol
T-1s reservoir will reduce the ri.ver flood peax a great deal,
2. Irrigetion

Below Chu~y.ng yower Dlant, there is a quite bi, aree whichk can
be ezsily reclzumed. This new szrez anc some arca alreacy cultivated cen
te sufficiently Zrrigated witli tue water from this reservoir,

=4

3. Water .ower

The _ower .nouses anc tuaeir znstalleti.n capzcaties have teen
descr .ped under "Enrineering Features™. The pro:osed installation ce.e-
city wf the -lant may be incroased a2s ftia= storage capacity of the reser-
viir .s relstively Liz and the ;lant may take peak Ioad as a resking
strtior.

The existing Turg-uen 2nd Ci-ying ower tlents d-wnstresm from
this reservoir will Le greatly benefited as the low water flow will
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be increased from 5.56 cms to 12 cms after this reservoir is built. As
calculated, -the-firm energy outpirt will be increased by 116%. The instal-
lztion capacity of both plants can be increzsed by 7,900 kw and the in-
creased annual firm output will ve about 70 miliion kwh.
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Shan~chizo Reservoir Project (MNo. 88)

General Descrigtion

This croject covers the construction of a 61.5-meter dam on the
Yei Chi, a tributary of Ta-ndn-ao Chi and three power stations
with 2 total xnstelled capecity of 42,000 <w, The water from the re-
servoir to the _ower static s will pass through a series of tunnels with
2 total length of 8,428 meters. The water from the last tailrace goes
to I-lan-cho-shui Chi and will be utilized for irrigation,

Geology

Sandstone and slate are found at the dam site., " The river bed is
composed of gravels of various sizes,

Hydroliogy

The estimated meximum discherge et the dam site is 500 cms and the
mininum is 1.0 ¢ms. Hydrographs of 1935 to 1940 are available.

Bagorneering Peatures

i. Denm
Type Concrete Gravity
Height ~61,5 meters
Top width 3.5 meters
Bese width 55.0 meters
Length 120.0‘me¢e¥s
Concrete volume 111,000 cubic meters

2., Reservoir

Watershed(35,8 sq. ¥m on main river) 45.4 sq. km
Reservoir aréa 1 km
Maximum drawdown. 20 meters
Total storage cepocity 12l7i166 M3
Effective storage capecity 9.4x106m3
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4.

Spillway

Crest elevatidn

Length

Capacity
Power Plant Nos, 1 and 2 only

Tota} maximum available head
Maximum usable flow

Minimum regulated flow

Total installed carpacity
Firm capacity

Firm energy output

Estimafed Construction Cost

Benefit

1.

2,

Chis

Dam HT$70 x 10°
Tunnel 70 x 106
Power plants 60 x 106

Total 200 x 106

Water rower

“815 meters

100 metérs’
460 cms

615 meters
7.0 cms
3.35.cms
36,000 kw
17,000 kw

: 6
149x10 kwh

As estimated by the Taiwan Power Co'., the proposed Lower plants
with such big installed capacities, can take up a peaking load of 36,000
%w and the annual firm enerzy output would be about 149 million kwhi

Irrigation

The .tzilrace water will benefit I0,000'hectareé”Sf farming land
which are now ‘insufficiently irrigated by water of thé' I~lan-cho-shui
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Wu-lzo-keng Reservoir (Ho. 89)

General Descri, tion

Tie Lroposed dam site :S jocated om the upLer We-lao-keny Chi,
ebo.t 1.5 x:lometers above tige railway bridge.

Genlogy

At tiz: dem site, sandstone and shale are found. The river valfey '
+8 in V-shave,

Hydrology

The estimated meximum cischrrge 2t the dam site is 300 cms and
the mininum is 1.6 cms,

Encineering Fectures

1. Dem
Tyre Coacrete Gravity
Heirht 40 meters
Topr w:idth 3 meters
Base width 36 meters

45 meters

Length
3
C 15,000 M

oncrcte volame

2. Reservolr

Drainage area 41,5 km
Reservoir zrea 0.47 xm
Meximum drewdown 26,0 meters
Totzl storage capacity 7.1 x 106 &3
Effective strrage carecity 6.4 x 106 M3

3. Spillway

Crest elevation
Length

Capacity
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St

The estimated cost of this project is NT$6,000,000,
Benefit
After tue completion of this reservoir, the regulated flow
of Wu-lao-ieng Chi will be 5 cms., The water shortage problem of 2,068

hectares of cultiveted land ot the downstream will be solved.

Transportation Facilities

This dam site can be reached by highway and railway.
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Tu-chang Reservoir (No. 90)

General Descri.tion

The proposed dam site is located on the upstrean sf I-lan-cho-shui
Chi near Tu-chang Tsun, I-lan-cho-shui (h. has a rather .broad width,
mostly over 900 meters., At Tu Chang Tsun, the river gorge is relatively
narrow. The bottom width of the proposed Tu-chang qaqjggqgnly?abqug
275 meters. The drainage area zbove the propo8§éd dam site is 260
sguare kilometers and the river bed slope ot the dem site is 1 to 60.

Geology
At the dem site. th# giver has a U-shape section. Rocks are

mainly sendstones, River bed mainly consists of gravels of 5 cm to
10 cm in diemeter,

Hydrology

The estimated maximum discharge at the dam, site is 2,400 cms and
tte minimum discherge is 5 cms.

Eng.neering Features

1. Dam
Tyve Concrete Gravity
Height 166 meters
Bottom ﬁid£h~ 406 meters
oo o .3
- Concrete volume 3,030,000 M

2, Reservdir

Drainage area 260 square kilométers
. 2
Reservoir area 7.8 km
" Maximum drawdown 100 meters
Tqﬁél storage cepacity 525 x 10§ M3
Effective storage capeacity. 465 x 10P1M§'

3. Spillway

Crest elevatior 600 meters
Length 200 meters
Cavacity 2,000 cnms
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4, TPower PFlant

Maxirnium aveilable head 160 meters
Average usable flow 19 cms

Total installed capacity "30,000" ki
Firm, cabacdty 25,000 kw.
Firm energy, annual output 223 x lOé'k“h

Estimated Construction Cost

) L 6
‘Dam: NT$910 x 10
+ 6

Power plant 40 x-10"
Total NT$950 x 106

Renefit
1, Plood Control

‘The total storage capacity >f this reservoir is dbout 525
million cubic meters.which is equal to 90% of the total runoff of the
river basin in an average year. If this reservoir is operated .rfin-
cirally for the regulation of the river flow a flood peak of average
size might be entirely eliminated,

2, Water Power:

As statea. bcforew the firm capacity of the - ‘power vlant-is
25,500 sw. If 'zt 1& a JL_eeuc plant, the installation capacity of the
power lant nmay be rgised to 100,000 kw for 6-hour peaking Furthermore,
if this project We;e rtealized, the capacity of the existing plants - Yuan
Shan and Tien-sung-yei - at the downstream could be rais&d by 140% as the
minimum flow of the “Fiver will pe raised from & cms to 19 cms,

3, Irrigation
After tie e completion. of this reservoir, the irrigation of the
cultivated arees at the,dawnstream w~11 be greatly 1mproved and the

riskt due to shortage of water cen "¢ eliminated t> a great éxtent.

Transportation Facilities

The proposed dam' site can be reached by the -logging railway.
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Yuan-shan Reserwir (No. 91)

Generaly Desceipticn

The proposed dam site is located on I-lan-cho-shui Chi near the
existing Yuan-shan Intake. It is at the downstream of the proposed:
Tu-cheng Dam Site and is a2t a distance of 4 km f rom. Niu=tou Tsun.

This is not a very economical site as the river bed 1s rather wide anc
the river bed slope at 1 to° 70 is rather too steep.

Geology
Rock at the proposed dam site is sand stone and is suitable for

buiiding high dam. The river lhas a U-shape.secticn at the proposed
dam site,

Hydrology

The estimated maximum discharge at the dam site is 4,400 cms
and the minimum is 9,2 cms. Hydrogoaphs of 1937 apd 1938 are available.

Engineering - Features

1. Dam
Type Concréte Gravity
Height 180 meters
Top length 560 meters
Concrete volume .,5,500,0003M3

2. Reservoir

Drainage area 463 kﬁz
Reservoir area 16.7 ka
Maximum drawdown 100 meters
Total storage cayacity 1,450 x 10° M3
Effective storage caracity 1,220 x 106 M3

3. Szillway

Crest elevetion 420 meters
Length 400 meters
Capecity 4,020 cns



4, Power Plant

Maximum available head 180 meters
Average usabie flow 32.5 cnis
"Total.instaiiéa capecity 60,000 kw
Average power | 45,500 kw
Avera§e~annual output 400 x 10§mkwh

Estimated Construction Cost

Dam NT$1,650 x 1_06
Yower Flant 80 x fOé
Jthers 20 x 102
Total NT$1,750 x 10~

Benefits
1; Flood Control

If this reservoir is kept empty, it can sStge the major
portion of any flood flow.

2. Water Power
The benefit for power is detailed under "Engineering Features",
After the completion of this reservoir, the silt problem of the two
existing plants at the downstream can be solved,.
3. Irrigation

Af tzr the completion of this reservoir, more reclaimed land
at the downstream can be properly irrigated.
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.Shuang-lien-pi Reservoir (No. 92)

Generzl Description

Shuang-lien-pi is a pond situated 2t 2 distance of 10 km to the
west of I-lzn City. It is ot rzn =levation of 400 meters above the
sea level., This pond hzs #n outlet to 2 small creek and then to the
sez. This project covers the construction of a dam-at the outlet in. .
order to raise the storage capacity of the natural pond, The drainage
area of the pond is very small. For the purpose of getting more water,
water of Nan-shih Chi haes to be diverted into this reservoir,

Geologx

Rock at the dam site is sandstone, The natural outlet of the
pond has a V-shape section,

Enpineering Fectures

1., Dam
Type Concrete gravity
Height - 40 meters
Length 230 meters
Volume of the dam 40,000 M3

2. Reservoir

| Drainage area 20 kmz

Reservoir area 1 km2
Meximum drewdown 20 meters
Tot=1l storage cepacity 22 x 106 M3
Effective st?rage crpacity 17 x 106 M3

3. Spillweay
Crest elevation 400 meters
Length 60 meters
Cepacity 200 cms

4. Diversion Tunnel
Length 2.7 km
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5. Fower:Flant

Meximun head: 300 meters
Maximum usable flow 4 cms

Tota1 installztion capacity 10,000 kw
Firm capacity 7,000 kw
Annual firm energy -output 60 x 10° kuh

Estimztéd Construction Cost

Dam NT$20 x 10§

Diversion tunnel 6 x 106

fower station 17 x 109

Total NT$43 x 10
Benefits

1. Water Fower
As detriled under "Engineering Features'",
2. Irrigétigq
After the completion of this reservoir, the mengce of shortage

of water for 685 hectares of irrigated land along Wu-shih, Chi. will be
eliminated, “
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GEOGRAPHICAL NAMES

(South & East Taiwan)



South Taiwan
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Chib-shan

* Chi-hsin

Chi-nan

Chi-nan Reservoir
Chi-nan-shan Station
Ching-pu
Ching-pu-tzu-keng
Ching-shui
Chin-huang
Chin-shui-ying
Chi-pei-shua
Chi-shan

Chi-shan Canal
Chi-shui Chi
Chi-ti-liao
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Chi-wei

Cho-kow

Cho-kow Chi
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LOCATION MAP OF RESERVOIR SITE IN SOUTH TAIWAN
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PLAN OF TIEN-LIAO RESERVOIR & IRRIGATED AREA
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Fig 248
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TA-CHO-SHUI CHI BASIN
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