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Abstract

l. Project Origin and Goal

Current public water supply has been unstable and
groundwater conservation has been insufficient in the area of
Chung Hua and Nan Tou. However, water sources is abundant in
Wu Chi Basin belonging to the main water sources in the central
area of Taiwan; despite low use situation for current water sources,
it is especially a great pity for the loss of enormous residual water
during wet period. Meanwhile, for the sake of solving the currently
insufficient groundwater conservation in the area of Chung Hua and
Nan Tou and providing such area with the water sources of good
quality and stable quantity, " Prelinminary Planning for the Niao Zuei
Tan Weir ; has been carried out for high priority in 2007 and 2008
by Water Resources Planning Institute (WRPI), Water Resources
Agency (WRA), Ministry of Economic Affairs (MOEA), in order to
meet the middle and long term public demand on the target year in
the area of Chung Hua and Nan Tou. Thus, ' Feasibility Planning
(1/2) for the Niao Zuei Tan Artificial Lake —Engineering Feasibility
Planning ; (abbreviated as this project as follows) has been
accomplished for the promotion of water supply case in next phase.
This project is to be carried out in 2 phases, its contents in 2009
mainly includes survey, engineering hydrology and water sources
analysis, seismic risk analysis, land use survey, engineering
planning, etc.; meanwhile, the above-mentioned contents are to be
collected and adopted as the work report in 2009.

Daily water demand for development up to the target year
(.e.2032) in Nan Tou and Chang Hua Area, is to be 22.5 and 42 ten
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thousands CMD, respectively. In addition to 4 ten thousands CMD
water supply from this project in Nan Tou Area, the relavent review
shows at least 18 ten thousands CMD water demand is to be
supplied from this project in Chang Hua Area in order to reduce the
groundwater use and upgrade the National Land Conservation

within this project scope.

ll. General Situation in Project Scope
Intake of Niao Zuei Tan Weir in this project is to be installed at
the site about 5~6 kilometers in the upstream of Wu Chi Bridge,
discharged into the planning off-channel artificial lake for storage at
the river terrace in the south side of the eastern Tsao Tun
Interchange of National 6th Freeway; then delivered to new

treatment plant under construction in the downstream.

lll. Water Sources Analysis of Artificial Lake
(DAnalysis of Ecological Base Stream Flow
In order to maintain the ecological equilibrium, the
biological alive and rest, we keep using 8.18cms. It was
originally from T Prelinminary Planning for the Niao Zuei Tan
Weir ; 2008.
(I Evaluation of Water Supply Potential
I. The daily Flow of Niao Zuei Tan Weir
Hydrological records from 1980 to 2009 are used for
the relating simulation analysis in this project. We tried to
repair the Hydrological records before computer

simulation analysis. The result is shown as the Figure 1.
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y = -0.0001x> + 1.1105x + 0.2185

R? = 0.867

200 400 600 ]00 1,000 1,200 1,400 1, 600
QCian Fong bridge (cms)

Figure 1 The Multiple Regression Analyses
ii. Receiving Water of Niao Zuei Tan Weir

Receiving water of Niao Zuei Tan weir includes
Ecological Base Stream Flow and water used for
irrigation. We chose the bigger between them.

iii. Principles of Computer Simulation Analyses

(i)Daily flows from 1980 to 2009 are used for the relating
simulation analysis.

(ilReceiving water of Niao Zuei Tan weir is the bigger
between Ecological Base Stream Flow and plan
irrigation water.

(ii)Priority
A. Ecological base stream flow

B. Water used for about downstream
C. Niao Zuei Tan artificial lake (public water supply)

(iv)We determine the reservoir capacity is 1,200x10"m?®
at the start.

(V)Think over the evaporation factor. But we leave the
percolation aside in this project.

(vi) Shortage Index = 1.
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iv. Evaluation of Water Supply Potential
Hydrological records from 1980 to 2008 are used for
the relating simulation analysis in this project; after its
completion the artificial lake, then its potential daily water
supply is to be 30x10* m® CMD. And the average annual
water supply for the Niao Zuei Tan artificial lake is to be
0.10950 billion m*/yr with 6.81% deficient water rate.
v. Water Supply Potential of its Increase Demand during Wet
Period
If we increase the potential daily water supply
25%x10* CMD during wet period, i.e. its total amount is up
to 55x10% CMD, the average annual water supply for the
Niaozueitan Artificial Lake is to be 0.15550 billion m®/yr

with 7.18% deficient water rate.

IV. Analysis of existing earthquakes information

Collected from 1900 to June 2009 in this project, seismic
records include several large sclale earthquakes(such as Chi Chi
earthquake in 1999 Jiayi earthquakes in 0Oct.22,1999, and
Hengchun earthquakes in Dec.26,2006).Afterward in collaboration
with active fault map of Taiwan announced by Central Geological
Survey(MOEA), and investigation reports of active fault close to the
project area in recent years, and in accordance with releveant
" Research and Establishment of Technical Guidelines for
Hydraulic Structurs Inspection and Safety Evaluation-Impounding
and Water-Conveying Structures ; 2008,Scale 4 in earthquake

catalog is adopted as minimum value. According active fault map of
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Taiwan of active faults announced by Central Geological
Survey(MOEA), there are 10 active faults within 50 kilometers a
among then nine belong to TYPE | active fault including
Tuntzechiao, Chelungpu, Dajian Mountain, Sanyi, Dajia, Tiezhan
Mountain, Cingshuei, Changhua, Tamopu-Hsuangtung;

Chiuchiungkeng belongs to TYPE [I1 active fault.

V. Safety study and situations simulation of embankment

failure

E zone and D zone of artificial lake are colse to Freeway No.6
and Ailiaoduanceng. Moreover, the highest elevation of the
embankment in zone is E.L.6.4 m and its length is more than a
hundred with width of 10 m. Resulted from fault activity, the
overflow of lake water would cause some influence to Freeway
No.6, and this situation should be simulated and evaluated. At first
we use DAMBRK to calculate the outflow flood hydrograph of E
zone and D zone after dam failure , then use Flo-2D to involve each
factor and simulate the flooded area from it. Furthermore, we
assess the influence to houses, farmlands and Freeway No.6 in the
flooded area. According to the analysis result, the damage of
embankment failure in E zone or D zone is small and damage
potential belongs to extremely slight or none. Additionally, current
irrigation waterway (Shengdongci and Beishinan waterway) are
capable of containing overflow from embankment failure and it can
still drain to river course at flood water level of 100 year and 200

year in Wu Chi.

VI. Planning for Intake Engineering Case
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Intake of Niao Zuei Tan Weir in this project is to be installed at
the site about 0.6 kilometer in the downstream of Cian Fong Bridge,
discharged into the planning off-channel artificial lake for storage at
the river terrace in the south side of the eastern Tsao Tun
Interchange of National 6" Freeway; then delivered to new

treatment plant under construction in the downstream.

VIl Planning Principle of Artificial Lake
Major objectives of the Niao Zuei Tan Artificial Lake include
storage and water supply but supplementary objectives are tourism,
leisure and recreation. Meanwhile, considered factors for integral
planning in lake zone include water sources, development scale &
economic benefit, seepage prevention of artificial lake, landscape &
ecology, maintenance & management and environment nearby, etc.,
the relevant planning principles are shown as follows:
(Water Sources
Water sources of this artificial lake belong to intake from
the runoff in Wu Chi for adjustment and storage in order to
be used for public water use in Chang Hua and Nan Tou
Area. Furthermore, intake sources need stability and
meeting the raw water criterion of water supply.
(INMaximum Development Scale
Due to narrow lake zone and high but low landform in
the east and west, respectively, this planning via maximum
storage is recommended in order to meet the restrictive
conditions, e.g. topographic variation, existing structure and

geology and so on.
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(llHLake Zone Safety

Although embankment slope of this artificial lake has
significant influence on its storage capacity and stability
around the embankment, the characteristic of backfill stuff
also needs to be considered in order to find out the optimal

economic type under no worry about safety.

. Due to Taso Tun Interchane passing through project

scope of this artificial lake and its north side along the
facility of National 6™ Freeway, such freeway-pier safety is
to be avoided during planning for this artificial lake.
Moreover, protection method or buffering separation belt
resulting from the south side of this artificial lake next to
the steep cliff slope needs to be considered for this
planning in order to do no harm on facility and tourist’s

safety in lake zone.

lii. Lake Zone Safety

(i) Although embankment slope of this artificial lake has
significant influence on its storage capacity and
stability around the embankment, the characteristic of
backfill stuff also needs to be considered in order to
find out the optimal economic type under no worry
about safety.

(i) Due to Taso Tun Interchane passing through project
scope of this artificial lake and its north side along the
facility of National 6™ Freeway, such freeway-pier
safety is to be avoided during planning for this artificial

lake. Moreover, protection method or buffering

A-7



separation belt resulting from the south side of this
artificial lake next to the steep cliff slope needs to be
considered for this planning in order to do no harm on
facility and tourist’s safety in lake zone.
Iv. Economical Benefit
In addition to public water use, indirect benefit such
as national land conservation for reduction of
groundwater pumping, earthwork excavation, landscape
and leisure & recreation and so on, is to be included for
the economical benefit of this artificial lake.
v. Seepage Prevention of Artificial Lake
Method of seepage prevention of this artificial lake
is to be considered in order to avoid over seepage
affecting function of adjustment and storage in that the
backfill in the lake zone belongs to the good pervious
gravel formation and unconsolidated alluvium.
vi. Landscape and Ecology
In addition to the basic storage function, function of
this artificial lake includes ecology, landscape and
leisure & recreation, etc. in order to make the optimal
benefit, simultaneously.
vii. Maintenance and Management
Intake and check gate need properly to be installed
in order to control discharge in lake zone of this artificial
lake; meanwhile, the emergency spillway is also to be
constructed for protection on surrounding-embankment

safety.
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viii. Environment Nearby

Integral engineering planning is to cooperate with
the comprehensive-assessment layout of surrounding
traffic, regional irrigation and drainage and current
village colony; their relating functions such as traffic,
irrigation and drainage and current village colony around
its base for planning allocation of artificial lake need
keeping. However, if there’re changes, then it's based on

the minimum influence on the relating function.

VIIl. Environmental Construction
(Phasing and Zoning of Development
Environmental construction is scheduled in accordance
with sequential development of the main engineering of the
artificial lake, which is scheduled in 4 phases: Phase |
covers the 2nd to 4th years, Phase Il covers the 4th to 5th
year, Phase lll covers the 5th to 6th year, and Phase IV
cover the 6th to 7th year of engineering.
(IEstimation of Engineering Funds
The engineering funding of the project is estimated at
87.15 million NTD in 4 phases. Phase | is 11.435 million
NTD, Phase Il is 39.40 million NTD, Phase Il is 16.15
million NTD, and Phase IV is 20.165 million NTD.
(ll)Project Benefits
Based on an estimate of the future recreation
population and the available recreation area of the project,

the annual profit of the recreation project is estimated
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around 5.36 million NTD; the annual benefit of the peripheral
economy is estimated at 26.50 million NTD. The total
recreation profit is estimated at 31.86 million NTD.
Additionally, the main purpose of the Niaozueitan
Artificial Lake is to stablize water demand and groundwater
content; the entire project transforms local infrastructure,
provides employment opportunities, and upgrades land
values. The water body and green landscaping
accomplished by the environmental construction will
integrate peripheral resources and also improve and
increase ecological protection, tourism and ecreation,

education and annotation, as well as cultural preservation.

IX. Land Scope
Under consideration of engineering planning for the weir case
and the relavant possible development scale, we statistical land use
area and ownership and estimated land use exaction and
compensation. This project will levy probably 318.57 hectare and

make up for 7.7 billions.

X. Engineering Cost Estimation and Project Assessment
According to the above-mentioned planning result including
design cost, land use cost and engineering construction cost, etc.,
total cost is estimated as 18.4 billions NTD during approximate
8-year construction. Furthermore, if the interest with 3% annual
interest rate (AIR) is included during construction, then total cost is
up to 21.952 billions NTD.

Annual increase water supply in this project is 0.1095 billion
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cubic meters, annual cost (including interest, compensation fund,
mid-term renewal reservation fund, insurance & tax and annual
operation cost) is about 1.481 billions NTD via 50-year economical
analysis and 3% AIR; operation, elimination. Its annual benefit is
1.378 billions NTD (without benefit for earthwork bid sale); the ratio

of benefit to cost is about 0.93.

Xl.Water Conveyance and Water Purification Plant Planning
(DWater Supply and Demand analysis
() Tsaotun
The needs of Tsaotun is about 5 million cubic meters
per day in 2031 AD. It will been met by the joint use of water
supplied by Niaozueitan Artificial Lake and groundwater in
Tsaotun.
(inChanghua
The needs of Changhua is about 42 million cubic
meters per day in 2031 AD.It will been met by the joint use of
water supplied by Niaozueitan Artificial Lake and
groundwater in Changhua.
(I Joint use of water in Changhua
It supply 26 million cubic meters water per day to
Changhua by Niaozueitan water Purification plant, and 5
million cubic meters water per day by Linnei water
purification plant. The amount of groundwater pumping is
about 11 million cubic meters water per day.The total water
supply a total of approximately 42 million cubic meters per

day to meet the average daily water demand in Changhua.
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The joint use of water in Changhua shown in Figure 2.
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Figure 2 Goal of project in Changhua joint use of water analysis

chart

(1IN The Planning of Niaozueitan Water Purification Plant

To consider the average daily water demand and
potential of the maximum daily water demand of Tsaotun
and Changhua in 2031 AD.The water supply of Niaozueitan
water purification plant needs 60 million cubic meters per
day.

Niaozueitan water purification plant is planned for the
two program site.One is at F zone of Niaozueitan Artificial
Lake,the other is a farmlan at left bank of Wu River.The
preliminary planning location of Niaozueitan Water
Purification Plant shown in Figure 3.This plan proposes to
Option Il is an optimal scheme.To avoid the difficulty of
obtaining land for water purification plant led to delays in the
project of water supply.We proposed program as an
alternative to Option I.
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Figure 3 The preliminary planning location of Water Purification
Plant

(IV)Downstream water supply works
This project contains four new water pipeline, the total
length of approximately 69.3 kilometers, as shown in Table

1.The new pipeline routes shown in Figure 4.
Table 1 The Data Sheet new water pipeline

Pipe Length Diameter
Start End

Name (Km) (mm)
ALine Niaozueitan Gantzlin 17.9 2,400
B Line Changhua City Linnei 25.5| 1,500 ~ 900
C Line Lugang Linnei 219 900
Tsaotun . .

) Niaozueitan Tsaotun 4.0 1,100
Line
Total 69.3 —
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Figure4 The Location of water pipeline to Changhua
(V)Downstream water supply works

The aqueduct project with artificial lakes, Niaozueitan
water Purification plants and downstream water Purification
plants needed water trunk pipelines construction cost
estimates in Table 2, the total project cost of about 11.465
billion NTD.

Table 2 downstream of this project, water project cost estimates

table
. : . Unit Total
No. Engineering content  |Quantity| . i Remarks

Price(Thousand)|Price(Thousand)
1 |Water Purification Plant 1 3,285,000 3,285,000
2 |Waterway 1 353,000 353,000
3 |water pipeline 1 7,827,000 7,827,000
4 |Total(1~3) 11,465,000
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XII. Alternative Plan
For the sake of meeting the problem of water sources and

water supply for the Chang Hua and Nan Tou Area in the future,
although the review of relevant water sources within this project
scope shows the possible alternative plan is desalination of sea
water, its cost is still too high; moreover, although the raw water
cost of this project is about 13.53 NTD/m3 (3% AIR), this project is
still to be feasible due to relative comparison with other domestic

development plan of water resources.
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Hi:fz>ax
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5E P B - = + . ) t B
;rf, 5.000, 5.000] 5.000; 5.000[ 5.000{ 5.000f 5.000] 5.000 5.000; 5.000] 5.000[ 5.000
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4P & BcE

ATPIE AN EFHBET £
% 2.7-1 RlEHEE ;A
2N R
1 kT #L 2R | %
~2 | & | B | 2F
P A K 25 23 BRI A4
'K 4 R 2.63 20
kB 21.67
£o4eL GPS | # 10 8
Wapl & 20 -
Pt b 250 B 131 100
L1 TR R AR 382 300
(Z)RFERAE AT
7 ;lg%fk;‘/%zijﬁff—ﬁﬁ 4 F ko B A okE
ToRZ R ERRI TR > RAP M 2 3R A iR 2 R RS S BT
A5 o AR 2 3R 2 A dFArd 2.7-2~2.7-4 #5537 o
% 2.7-2 P VELAARR AR
GAARR N e s o . .
7T iR AF)Z AL | ERFL | PRAL | KEFL
2% £ DO (mg/L) >6.5 4.6~6.5 | 2.0~4.5 <2.0
4 i+ 2% ¥ BODs (mg/L) <3.0 3.0~4.9 | 5.0~15 >15
%5 F 4 SS (mg/L) <20 20~49 | 50~100 | >100
% § NHs-N (mg/L) <0.5 0.5~0.99 | 1.0~-3.0 >3.0
T 1 3 5 10
P <2.0 2.0~3.0 | 3.1~6.0 >6.0
HP : A %5 DO~ BODs ~ SS 2 NH3-N Bhifcz T 3518
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4 2.7-3 HEB¥ G RWA L

A B
— v 2 i - ~
AR
PH & 6.5-8.5 | 6.0-9.0 | 6.0-9.0 | 6.0-9.0 | 6.0~9.0
% % £ DO(mg/L) >6.5 >5.5 >4.5 >3.0 >2.0
4 7§ £ BODs(mg/l) | <10 | <20 | <40 : :
R PR TR
RxAH SSmoll) <25 | <25 | <40 | <100 |*7 :i’

~ % {% 73 (CFU/100mL) <50 | <5,000 | <10,000 -

% § NH3-N(mg/L) <0.1 <0.3 <0.3 - -
% TP(mg/L) <0.02 | <0.05 - - -

Bﬁﬁ:i%i&—&g\#%d\\ t”l\\b&\‘?\ﬁﬁﬁ\_‘ﬁﬁ; f\;ﬁﬁo
Lé{ﬁ::ﬁ%i/‘:&g\#%7k\—é\l\é_%l\ ﬁé{ﬁ\ﬁé{ﬁﬁfhé{ﬁo
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% 2.7-4 A RORRRFEE(S iuﬁé%a %K)

bi:] 2 B < 1 & e

\ ep de iy o 20,000 (% & i # ¥ ~ ) MPN/100mL &t

ARAM L L 50 (A2 %4 %= i“) CFU/100mL
% % ("4 NH3-N % 1) 1 mg/L
g 25 %(COD 4 7) 25 mg/L
By a (1 TOC £ 1) 4 mg/L
(12 As 4 51) 0.05 mg/L
4(r1 Pb £ 1) 0.05 mg/L
(11 Cd % 71) 0.01 mg/L
(2 Cr 4 51) 0.05 mg/L
A (1 Hg % 7) 0.002 mg/L
Fi(11 Se % 77) 0.05 mg/L
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# 2.7-5 5 iEfH=- KRRl (96 #)

& o 1020 |30 a0 |50 | 60 |70 |8 | 9v [100|1n0 |1 [BESEKEEE RAR
fOARR AR KR

pH 85|82| 82 | 82 |83 | 81 82 | 85| 81 80|82 83 6.0~9.0

2% £ mg/lL 8.8 (102 94 | 91 |79 | 82 77 | 69 | 78 | 80|86 ]| 9.0 >4.5

4Z5 % mg/lLl<1.0|<10| 1.4 | 1.7 | 13 1 1.1 | <1.0 | <1.0 |<1.0|<1.0| <1.0 <4

Fi EH mo/l | 272|113 | 27 |3,790|193 | 2,710 | 366 | 49.7 | 509 | 111 | 160 | 17.6 <40

A 4,500(6,900| 5,900 |15,000/4,800| 330 |11,000| 9,200 | 25,000 4,000/8,700| 1,100 | <10,000 | <20,000

(CFU/100ML)

£ % mglL 0.05(0.08| 0.18 | 0.82 |0.42| 0.1 | 0.09 | 0.05| 0.09 [0.07|0.12| 0.12 <0.3 <1

&84 mglL 0.063 0.621 0.129 0.052 -

tg 258 mg/lL|<4.0|<4.0| 42 | <4.0 |<4.0| 5.2 50 | 43 | <4.0 |<4.0|<4.0| <4.0 <25

&% #a mg/l 1.8 0.52 0.77 0.96 <4

7 (As)mg/L 0.0022 0.0036 0.0017 0.0014 <0.05

4:(Pb)mg/L <0.005 0.0023 <0.005 <0.005 <0.05

7 (Se)mg/L <0.001 <0.001 <0.001 <0.001 <0.05

#.(Crymg/L <0.003 <0.003 <0.003 <0.003 <0.05

4% (Cd)mg/L <0.001 <0.001 <0.001 <0.001 <0.01

A (Hg)mg/L <9x10°® <4.4x10° <8x10° <4x10° <0.002

RPI 3.25(3.25| 15 | 375 |325| 325 |325| 15 | 325 [3.25(|3.25| 1

5 AR PRIFPR|AF) | PR (PR PR PR KGR PR R RFH)

PR|AR|RAR| FAR AR AR PR NRBR| R | AR|FR|XER

LA A B MR G R SR TIRE > RS A AT KRR ETRE
FRKR D Frahy REF 2 REREBRTERIT AR
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% 2.7-6 B MR HREIA (97 &)
W 10 |20 |35 |av |59 |65 |70 |85 |9y |100 |10 |12 |EEEE R T Kok
[ FRE | KRS

pH 7.6 8.8 8.8 85 | 83| 83 8.4 8.4 8.5 8.1 | 83 | 83 6.0~9.0
B3 2 mg/L 9.5 11 10.6 8.2 8 7.8 7.5 8.1 7.6 8.2 7.8 9.5 >4.5
4i+Z23% ¥ mg/l| <1.0 2.6 1.8 14 |<1.0| 1.3 <1.0 1.3 16 | <10 | <10 | 1.3 <4
SGREE mg/L 23.2 55 12.3 | 35.8 | 274 | 235 30 870 49 |[2,510| 438 | 66.8 <40
A 1,700 | 200 | 190 | 1,700 |5,500| 6,500 | 800 (34,000| 5,400 | 1,600 | 4,400 | 7,200 <10,000 <20,000
(CFU/100ML)
% % mgl/L 0.08 | 0.03 | 0.05 | 0.04 [0.08]| 0.05| 0.1 | 0.12 | 0.09 | 0.11 | 0.1 | 0.05 <0.3 <1
Bk mgl/l 0.045 0.121 0.058 0.077 -
tgEZ3% ¥ mg/lL| <4.0 7.5 <40 | <40 |<40| <40 | <40 | 43 | <40 | <40 | <40 | <40 <25
B3 e mo/L 1.62 1.14 1.24 1.03 <4
£ (As)mg/L 0.0019 0.0031 0.0011 0.0014 <0.05
£5(Pb)mg/L <0.003 0.008 0.003 <0.003 <0.05
5 (Se)mg/L <0.001 <0.001 <0.001 <0.001 <0.05
£4(Cr)mg/L <0.05
4% (Cd)mg/L <0.3 <0.3 <0.3 <0.3 <0.01
A& (Hg)mg/L <0.001 <0.001 <0.001 <0.001 <0.002
RPI 15 1 1 15 |3.25| 3.25 1.5 3.25 1.5 3.25 | 3.25 | 2.25
5 AR AA) | A@F) | AF) | FEF) PR P A | AFH)| PR [ REF)| PR | P A | ER

XAANRBFANRPFANRFRFR| FR PR AR | XAR| R | PR | 5%
LA AR G RBE SR TIRE > RRA AEET RIR-RTIRE

T o

A
7 Fla Tk B ik

FRREBELTER TSR
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% 2.7-7

B iEAH K BRI £ (98 #)

5w 10 2 31| 40 5 1 6 1 73 fﬁi;gﬁ %;%;f
pH 8.3 8.7 7.9 8.2 8.7 8.2 6.0~9.0
%% & mglL 9.3 9.9 8.8 7.9 7.9 7.7 >4.5
4i2% % mglL| <1.0 2 1.7 1.2 1.6 <1.0 <4
%% # 4 mg/L 182 6.3 234 374 19 270 <40
é}ﬁ;ﬁjjji 4,900 320 2,100 3,200 250 6,900 <10,000 <20,000
%% mglL 0.06 0.04 0.06 0.06 0.04 0.07 <0.3 <1
¥k mg/L 0.051 -
v#z5 8 mg/ll| <4.0 5.8 5.4 5.4 <4.0 <4.0 <25
B3 s mgl/l 1.42 <4
F (As)mg/L 0.002 <0.05
£-(Pb)mg/L <0.003 <0.05
#i (Se)mg/L <0.001 <0.05
£ (Crymg/L <0.05
4£(Cd)mg/L <0.001 <0.01
& (Hg)mg/L <0.3 <0.002
RPI 3.25 1 3.25 3.25 1 3.25
A AR PR |AMF)ZS % PREAG | PRSR |FW)ESL| P RS S

PR A R E S G ORRE R TR R KRG KRk TR

TR kR

Frahk g R F 2 RRB-KTERIT U




%278 #+F %P REHRRAL2)

B 5 %498 ) U H5(98 ) g | o ok
07.03| 0803] 09.02] 10.01| 07.03] 08.03] 09.02| 10.01| * k& | ‘kiik
poagek | iR
W i
pH 7.7 8.6 7.6 7.8 7.7 8.6 7.6 8.4 | 6.0~9.0
%% € mg/L 7.7 7.8 7.1 6.6 7.7 7.6 7.2 6.6 >4.5
EA A I <1.0 <1.0 <1.0 1.5 <1.0 1.7 1.2 <1.0 <4
mg/L
ARSI 5.8 3.8 10.4 10.1 5.2 9.3 10.2 6.5 <25
mg/L
aREaat i 234 16.2 538 302 268 39.4 592 180 <40
mg/L
£ F mg/L 0.02 0.06 0.06 0.1 0.05 0.02 0.03 0.1 <0.3 <1
B2 mg/L 0.122 | 0.062| 0.111| 0.146| 0.111| 0.083| 0.225| 0.135| <0.05
< B | 3.4x10% | 3.4x10° | 2.2x10% | 3.2x10% | 1.1x10° | 2.9x10° | 8.1x10° | 1.2x10* | <1.0x | <2.0x
CFU/100mL 10* 10*
4 mgl/L ND ND ND ND ND ND ND ND <0.01
4> mgl/L ND ND | 0.007 ND ND ND | 0.014 ND <0.05
£ mgl/L ND ND ND ND | 0.007 ND | 0.011 ND <0.05
& & mg/L ND ND ND ND ND ND ND ND <0.002
# mg/L 0.0031 | 0.0040 | 0.2070 | 0.0023 | 0.0030 | 0.0051 | 0.1000 | 0.0037 <0.05

Rl A AE P SR G RHRE > AR AAQEAY KORIRCKFIRE
2.ND & % 3%78 P Hcie i M m 2 BIiF o
TR KR EESEREAIPT FERL()BERFTR-IAFL 0 kR 98 £ 107
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%278 #+F %P CREHRERAQ22)

R 7 Fn 47 (98 ) ESLE I SRS
07.03| 08.03| 09.02| 10.01| 07.03| 0803| 09.02| 10.01 | & -k# | -kik-k
pACR | FRE
P iR
pH 7.8 8.0 8.7 8.0 7.8 8.0 8.4 8.7 | 6.0~9.0
3§ £ mg/L 7.8 9.0 7.8 7.8 7.0 8.6 6.9 82| >45
ERLIEE I <1.0 <1.0 6.1 6.9 1.5 <1.0 <1.0 <1.0 <4
mg/L
EEEE] ND 5.7 56.6 53.1 13.3 6.1 6.3 6.0 <25
mg/L
ERAL 178 18.5 346 | 2,260 764 | 545 183  44.0 <40
mg/L
% § mg/L ND 0.01 0.03| 0.06| 0.03 0.03| 0.09 ND| <0.3 <1
f#mg/l | 0.098| 0069| 0.057| 0431| 0.119| 0.078| 0.129| 0.072| <0.05
L B | 7.1x10° | 9.0x10° | 5.2x10° | 1.5x10* | 4.9x10° | 2.7x10° | 1.7x10* | 9.1x10° | <L0x10" | <2.0x10°
CFU/100mL
4 mg/L ND ND ND ND ND ND ND ND <0.01
4> mg/L ND ND ND| 0.044| 0.014 ND ND | <0.05 <0.05
4 mg/L ND ND ND| 0.041| 0.016 ND ND ND <0.05
A4 mglL ND ND ND ND ND ND ND ND <0.002
# mg/L | 0.0019 | 0.0008 | 0.0040 | 0.0126 | 0.0960 ND | 0.0014 ND <0.05

Ll A AP AR g KRR > RS AAZES Y RORRCK RS

SN A

2.ND & % 3%3% P Heid i K 2 R o
TR kR L ELHRA 1 BT AU PE-H AL o kR4 98 & 10 7

2-28




%279 #E%»TRTRRE

Bl = DP-96-05 DW-96-06 DW-96-11
5P 07.03 | 08.03 | 09.02 | 10.01 | 07.03 | 08.03 | 09.02 | 10.01 | 07.03 | 08.03 | 09.02 | 10.01
T+ kR4n#EH) | 65 6.8 6.5 6.4 6.4 7.2 7.0 7.2 6.8 7.8 7.6 8.0
<% A E . . ) s . . . . . .
(CFU/lOOmI) 2.9x10 1.9x10 1.1x10 6.2x10 3.1x10 2.5x10 80 95 1.2x10 5.7x10 4.5x10 5.9x10
ELEEE T
(BOD&)(mg/L) <10 | 13 20 | <10 | 30 18 2.1 2.2 49 | 136 | 76 7.8
RFAWSS)(M/L) | 368 | 876 | 560 | 292 31 | 406 | 43 8.6 | 5180 | 8160 | 2,470 | 7,900
% ¥ (NH3-N)(mg/L) | o001 | 003 | 002 | 004 | 032 | 063 | 054 | 088 | 058 | 185 | 005 | 1.81
KR8 A HE A = A A = = B = A A A A
B b DW-97-01 DW-97-03 DW-97-05
P 07.03 | 08.03 | 09.02 | 10.01 | 07.03 | 08.03 | 09.02 | 10.01 | 07.03 | 08.03 | 09.02 | 10.01
3T kR EpPEH) | 69 8.2 7.8 8.3 6.5 6.6 6.5 6.7 6.4 6.5 6.5 6.6
< %R A E . , , . , , . .
(CFU/]_OOmI) 6.7x10 2.5x10 4.1x10 35 5.6x10 6.1x10 <10 1.4x10 4.4x10 3.9x10 <10 25
ERLE- I 4
(BOD)(mglL) 45 | 192 | 104 | 137 | 19 3 35 2.7 12 35 3.2 16
%+ F 1 (SS)
(mg/l_) 3,900 6,200 8,630 24,400 52.9 22.2 38.7 54.8 21 5 2.6 6
% % (NH3-N)(mg/L) | o067 | 233 | 246 | 1.84 | 001 | 003 | 188 | 001 | 004 | 006 | 004 | 0.02
KR8 A HE A A A A = 7 B = = 7 A o
B DW-97-06 DW-97-08 AT 17 T A
7P 07.03 | 08.03 | 09.02 | 10.01 | 07.03 | 08.03 | 09.02 | 10.01 | 07.03 | 08.03 | 09.02 | 10.01
T3 ERfE(PH) | 77 7.6 7.7 7.4 6.4 6.6 6.6 6.9 5.8 6.2 6.0 6.0
A % # E%I 4.1x10° | 5.5x10° 50 15 4.6x10° | 6.9x10° <10 <10 7.1x10% | 25x10? | 7.2x10° | 4.0x10?
(CFU/100ml) ' ‘ ' ‘ ' ‘ ' '
ELE- I 4
(BODs)(mg/L) 2.4 5.7 8.5 14 17 23 1.8 35 | <10 | 21 15 1.8
%+ F 1 (SS)
223 | 234 | 179 | 401 | 161 | 118 | 54 | 758 | <10 | 12 | <10 | <10
(mg/L)
% % (NH3-N)(mg/L) | 196 | 3.9 33 | 064 | 026 | 018 | 016 | 021 | 001 | 004 | ND | 006
KR8 A B A A A = = A o A A & z z
Rk A gR A
7P 07.03 | 08.03 | 09.02 | 10.01
@37 ERdpEpPH) | 59 6.2 6.0 5.9
< Bg 1% "B_:]'%s: . . . .
(CFU/lOOml) 1.1x10 3.3x10 5.4x10 1.0x10
ENLEE T
(BODs)(mg/L) 1.9 20 | <10 | 13
& % F48(SS)
<10 | <10 | <10 | <10
(mg/L)
® ND | 004 | 001 | 002
(NH3-N) (mg/L)
kA A A A A ~

2.ND & 5 3775 P Hcid i Mo 2 R o

S LEAEA R o KR RS A T KKK FIRE

FAKR D EELEERA LT FERF(U2BREP T e-PAHFL > K97 98 £ 10 7
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%2710 #ERIERBLSFSE
3P L1BA)E | A2PO)FE | L1PE)E | 2 ES S B S8
£ ORI F AR
WRIER |22 |G | A2 | gt | A4 | mt | (8 iER | (8 PR
) #)
#(mg/kg) | 71.6| 65.6| 87.2| 59.6| 75.9| 68.7 | 1,000(260) | 2,000(600)
4(mg/kg) | N.D.| N.D.| N.D.| N.D.| N.D.| N.D. 12(2.5) 20(5)
4-(mglkg) | 20.7| 21.3| 26.3| 21.9| 24.4| 225| 1,000(300) | 2,000(500)
sr(mg/kg) | 13.5| 13.7| 18.1| 13.2| 17.2| 14.7| 220(120)| 400(200)
g(mglkg) | 24.1| 233| 28.7| 280 31.3| 28.2 175 250
g (mg/kg) | 17.1| 15.8| 245| 226| 21.5| 23.1 130 200
#(mglkg) | 5.87| 6.11| 8.38| 8.76| 9.24| 10.0 30 60
A (mg/kg) | 0.115 | 0.151 | 0.116 | 0.180 | 0.294 | 0.238 10(2) 20(5)
2= (ng 1.74 0.652 0.287 - 1,000
I=teg/kQ)
TR AR R IR AR T SRk A B8 RS R o H R (QRI R ERB BT

#a 9712

A REBEREALT
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W ﬁﬁr@ 311 tipiliEE » 5 5 & 16.47% ~ &

(2)20.05% ~ i +-(1)16.69% ~ & F 19.65% ~ #* 1:(2)27.13

V’iUﬁﬁﬁ%iéyéaﬁﬁﬁﬁﬂo

%311 ¥ R'GiTrx g i

I

=h 5 LINA ZPEH > ™2 % = L st E K
X % Y Rt (m) | CXE)
1430P004| iFin (1) | gd3n-k41% | 244431.9| 2662574.1| 410 35~98 64
1430P096| #* Li(2) | SiAn-k{]% | 238266.6| 2653632.9| 330| 58~98 41
1430P071| X & | SAsn-k41% | 269847.4| 2675462.7| 1,585 39~98 60
1430P104| & 3%(2) | S A3v-k41% | 252447.5| 2665278.1| 667 72~98 27
1430P105| # ¥ AR W W 250395.6| 2656755.1| 1,210 72~98 27
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%2312 Fa()-p kA TR EF 54
) 97

]
291 28plamor&e9 13p| & &(mm)

PER| amo3&723p | amo52628p |2m96&872 18p [=
HE Srganll 68 % T hadeh FREh F #LEkR BAE| AR
e AE (R FA|RE|ER| FA|E|ER | FA B |ER| FA | B || FAa | #F AT
(mm) | # A | (%) [(mm)| £ 5 | F(%) [(mm)| 5 | 5(%) [(mm)[# 4| 5(%) [(mm) |25 | 5 (%) | (%) | (%)
1 3] 63 894 21| 43| 6.67 2| 22| 12.64 1| 23| 5.97 3] 64| 7.98| 8.44] 0.39
2 14| 59| 837] 25| 39/ 6.05 2| 19| 10.92 1] 20| 5.9 3] 60| 7.48| 7.60/ 0.49
3 24| 54| 7.66 2| 35| 5.43 2| 12| 6.90 3| 20/ 5.19 6/ 54| 6.73] 6.38] 0.55
4 11| 51| 7.23 3] 29/ 4.50 3] 11 6.32 4| 18| 4.68 4| 47| 5.86| 572 0.61
5 4| 36| 5.11 3] 29| 4.50 3] 11| 6.32 6| 17| 4.42 1] 41| 5.11] 5.09] 0.82
6 2| 33 468] 26| 26|/ 4.03 5| 11| 6.32 6| 17| 4.42 8| 38| 4.74] 4.84] 0.96
7 33| 32| 454 22| 26| 4.03 1 9| 5.17 5| 14| 3.64| 15 37| 4.61] 4.40 1.07
8 51| 27| 3.83 7| 25| 3.88 1 8| 4.60 7| 13| 3.38 5| 28| 3.49] 3.83] 1.15
9 59| 26| 3.69 6] 22| 341 8 7] 4.02 2| 13| 3.38 8| 27| 3.371 357/ 1.35
10 71 24| 3.40] 12| 22| 3.41 2 6| 3.45 2| 13| 3.38] 10/ 24| 2.99] 3.33] 1.46
1 2| 24| 3.40 8| 21| 3.26 1 5| 2.87 2| 13| 3.38 5/ 22| 2.74] 3.13] 151
12 14| 23] 3.26] 10/ 21| 326 11 5| 2.87 1] 12| 3.12] 12| 22| 274 3.05 1.88
13 15| 19| 2700 17| 18] 2.79 1 4] 2.30 1] 12| 3.12] 12| 21| 2.62] 2.70| 2.04
14 18| 18| 2.55] 43| 18 2.79 0 4/ 2.30 3] 11 2.86 9] 21| 2.62| 2.62] 2.20
15 10| 18| 2.55 6| 17| 2.64 1 3] 1.72 5| 10, 2.60] 13| 19| 2.37] 2.38 2.62
16 3] 15| 2.43] 21| 15 233 11 3] 1.72] 13] 10/ 2.60] 22| 18| 2.24] 2.20] 3.05
17 8| 15| 2.13] 22| 15 2.33 2 3] 1.72 7| 10, 2.60] 17| 17| 2.12| 2.18| 3.33
18 3] 14| 1.99] 26| 14| 247 3 3] 1.72 4/ 9| 234 21| 16| 2.00] 2.04] 3.83
19 3] 14/ 1.99] 29| 13| 2.02 4 3] 1.72 70 9] 234 11| 15| 1.87] 1.99] 4.84
20 0| 13| 1.84 18| 12| 1.86 7 3] 1.72 6/ 8 208 19/ 15 1.87] 1.88 5.72
21 3] 11 156 10 11 1.71 3 3] 1.72 3] 8 208 27/ 13] 162] 1.74 7.60
22 13| 11| 1.56 7| 10/ 1.55 6 2| 1151 23] 7| 1.82] 38 12| 150 1.51| 8.44
23 0| 10/ 1.42 5/ 10/ 155 11 2| 1.15] 13| 7| 1.82] 47/ 12| 150 1.49] 6.38
24 5| 10| 1.42 8/ 10/ 155 12 2| 1.15 8| 7| 1.82] 28 11| 1.37] 1.46| 5.09
25 1 9 1.28 2 9] 1.40 3 2| 1.15] 18] 7| 1.82] 16/ 11| 1.37] 1.40| 4.40
26 3 9] 1.28 4 9] 1.40 9 2| 1150 20/ 6 156 11 11| 1.37] 1.35 357
27 1 8| 1.13 6 8| 1.24 3 1] 057] 20 6| 156 5/ 10/ 1.25] 1.15| 3.13
28 0 8| 1.13] 39 8| 1.24 3 1 o057l 17/ 6| 156 2| 10| 1.25] 1.15] 2.70
29 0 71 0.99] 35 8| 1.24 1 1] 057 14, 6| 156 6 9| 1.12] 1.10| 2.38
30 9 6| 0.85 8 8| 1.24 0 1 o057l 17/ 6| 156 11 9| 1.12] 1.07| 2.18
31 6 5/ 0.71] 15 8| 1.24 0 1 057l 13| 5 1.30 9 9| 1.12] 0.99] 1.99
32 1 5/ 0.71] 13 7] 1.09 0 1 0.57 6/ 5/ 1.30] 18 9| 1.12] 0.96| 1.74
33 18 4/ 057 7 7] 1.09 0 1 0.57 9] 4 104 21 8| 1.00] 0.85 1.49
34 26 3| 0.43 7 7] 1.09 0 1 0.57 9| 4 1.04 22 8| 1.00] 0.82] 1.40
35 23 3] 0.43 9 7] 1.09 0 1] 057 10 4] 104 41 6| 0.75] 0.77] 1.15
36 27 3] 0.43 8 7] 1.09 1 0| 0.000 10/ 3| 0.78] 24 6/ 0.75] 0.61] 1.10
37 10 3] 0.43] 29 6/ 0.93 4 0| 0.00] 12| 3| 0.78] 15 5| 0.62] 055/ 0.99
38 0 3] 043] 11 6] 093] 22 0| 0.00] 12| 3| 0.78 1 5| 0.62] 0.55| 0.85
39 8 3| 0.43 9 6| 0.93] 19 0| o000l 11| 3| 0.78 4 5| 0.62] 0.55| 0.77
40 19 2| 0.28 4 5/ 0.78 5 0| 0.00 8/ 3 0.78] 60 5| 0.62] 0.49] 055
41 54 2| 0.28] 14 5| 0.78 1 0| 0.00] 13] 2| 0.52] 64 4| 0.50] 0.42| 0.55
42 36 1 0.14 8 5/ 0.78 0 0| 0.000 10/ 2| 052] 54 4/ 0.50] 0.39] 0.42
43 9 1 0.14 15 4| 0.62 0 0| 0.00 71 2| 052] 37 4/ 0.50] 0.36] 0.36
44 15 0| 0.00] 18 4| 0.62 0 0| 0.00 4/ 1| 0.26 9 3| 0.37] 0.25| 0.25
45 24 0| 0.00] 10 3] 047 1 0| 0.00 3] 1] 0.26 4 3| 0.37] 022 0.22
46 63 0| 0.00 5 3] 047 0 0| 0.00 6/ 1/ 0.26 9 2| 0.25] 0.19] 0.19
47 32 0| 0.00 5 2| 0.31 0 0| 0.00 3] 1] 0.26 5 1 0.12] 0.14] 0.14
48 5 0| 0.00 7 2| 0.31 0 0| 0.00 0f 0 0.000 10 1 0.12] 0.09] 0.09
&2+ ]| 705/ 705/ 100] 645| 645/ 100 174/ 174| 100| 385/ 385/ 100|] 802| 802| 100 100/ 100
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250 Q*Ts/Dcn100*T/Ts |Q*Ts/D({100*T/Ts |Q*Ts/Dcms|100*T/Ts |Q*Ts/Dcms |100*T/Ts
0.000 0] 3540 210.000 0.250 | 420.000 0.030 | 625.000
1.140 5[ 3.280] 215.000 0.240 | 425.000 0.030 | 630.000
2.770 10 | 3.050 ] 220.000 0.220 | 430.000 0.030 | 635.000
4.720 15| 2.830]  225.000 0.210 | 435.000 0.030 | 640.000
6.680 20| 2.630|  230.000 0.200 | 440.000 0.030 | 645.000
8.080 25| 2.450| 235.000 0.190 | 445.000 0.020 | 650.000
9.210 30| 2.280| 240.000 0.180 | 450.000 0.020 | 655.000
10.380 35| 2.120| 245.000 0.170 | 455.000 0.020 | 660.000
11.590 40 1.980| 250.000 0.160 | 460.000 0.020 | 665.000
12.790 45| 1.850| 255.000 0.160 | 465.000 0.020 | 670.000
200 r 13.900 50| 1.720|  260.000 0.150 [ 470.000 0.020 | 675.000
14.910 55| 1.610|  265.000 0.140 | 475.000 0.020 | 680.000
15.770 60 | 1.510| 270.000 0.130 [ 480.000 0.020 | 685.000
16.480 65| 1.410| 275.000 0.130 | 485.000 0.020 | 690.000
17.000 70| 1.320]  280.000 0.120 [ 490.000 0.020 | 695.000
17.330 75| 1.240|  285.000 0.110 | 495.000 0.020 | 700.000
17.450 80| 1.160| 290.000 0.110 | 500.000 0.010 | 705.000
17.380 85| 1.090| 295.000 0.100 | 505.000 0.010 | 710.000
17.140 90 | 1.030| 300.000 0.100 | 510.000 0.010 | 715.000
16.730 95| 0.970| 305.000 0.090 | 515.000 0,010 | 720.000
16.190 100 | 0.910] 310.000 0.090 | 520.000 0.010 | 725.000
150 |- 15.540 105 0.850] 315.000 0.080 | 525.000 0.010 | 730.000
14.810 110 0.800| 325.000 0.080 | 530.000 0.010 | 735.000
14.030 115 0.760 | 330.000 0.080 | 535.000 0.010 | 740.000
» 13210 120 | 0.640| 335.000 0.070 | 540.000 0.010 | 745.000
= 12.380 125 0.600| 340.000 0.070 | 545.000 0.010 | 750.000
o 11.560 130 | 0.570| 345.000 0.070 | 550.000 0.010 | 755.000
o 10.750 135 0530 350.000 0.060 | 555.000 0.010 | 760.000
2 9.980 140 | 0.510] 355.000 0.060 | 560.000 0.010 | 765.000
* 9.240 145 0.480] 360.000 0.060 | 565.000 0.010 | 770.000
o 8.540 150 | 0.450 | 365.000 0.050 | 570.000 0.010 | 775.000
7.880 155 | 0.430] 370.000 0.050 [ 575.000 0.010 | 780.000
7.270 160 | 0.400] 375.000 0.050 | 580.000 0.010 | 785.000
100 r 6.700 165 | 0.380| 380.000 0.050 | 585.000 0.010 | 790.000
6.180 175 0.360 | 385.000 0.040 | 590.000 0.010 | 795.000
5700 180 | 0.340| 390.000 0.040 | 595.000 0.010 | 800.000
5.250 185 0.330] 395.000 0.040 | 600.000 0.010 | 805.000
4.850 190 | 0.310| 400.000 0.040 | 605.000 0.010 | 810.000
4,480 195 | 0.290] _ 405.000 0.040 | 610.000 0.000 | 815.000
4.140 200 | 0.280| 410.000 0.030 | 615.000 0.000]| 0.000

3.830 0.260 | 415,000 0.030 | 620.000
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200.0
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0.0

T(hr)] Q(cms)

0 0.000
1 140.395
2 247.165
3 340.661
4 390.192
5 379.590
6 325.357
7 256.303
8 192.903
9 148.256
10 114.069
11 84.905
12 64.001
13 48.816
14 37.632
15 29.404
16 23.297
17 18.865
18 14.011
19 11.377
20 9.062
21 7.536
22 6.100
23 4,922
24 4.079
25 3.461
26 2.842
27 2.264
28 1.818
29 1.577
30 1.377
31 1.137
32 0.901
33 0.675
34 0.675
35 0.450
36 0.450
37 0.450
38 0.225
39 0.225
40 0.225
41 0.225
42 0.225
43 0.225
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% 3.2-2 k Pﬁﬁ.ﬁc"’ =g k&%
) 11 2 I
" K c* - 4 ¢ - K : -
Lk
PR Y 2.778 3.040 2.416 2.778 3.040 2.416 2.778 3.040 2.416
2f#ig | 8180| 8180| 8180| 8180| 8180| 8180| 8180| 8.180| 8.180
T PR
glk;> 8.180 8.180 8.180 8.180 8.180 8.180 8.180 8.180 8.180
N
) 4 5 6 "
ﬁ F v - H ¢ - + = -
Lk
PRV 15.225 14.688 14.630 15.225 14.688 14.630 15.225 14.688 14.630
2f#ig | 8180| 8180| 8180| 8180| 8180| 8180| 8180| 8.180| 8.180
T PR
glk;> 15.225 14.688 14.630 15.225 14.688 14.630 15.225 14.688 14.630
N
, 77 8 7 9
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Lk
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N
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Lk
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%2541 §iEy-$PH 200 # ERPERHL A - FL (ERH)
s Shocklitsch % #c | wmpE | e gsec
d(mm) | B(m) | Q(cms) S ge(cms/m) kg/sec e
55.1 144.9| 575.1| 14,780|0.014137 0.82| 13,985.970| 4,995.901
56 144.9| 405.8| 14,780|0.010541 1.22| 8,990.069| 2,116.741
57 144.9| 394.4| 14,780|0.008860 1.54| 6,873.328| 3,505.966
57.1 144.9| 345.2| 14,780|0.005604 2.83| 3,367.362| 2,228.274
57.3 144.9| 458.2| 14,780|0.003017 6.46| 1,139.088| * |-50,876.596
57.4 144.9| 279.7| 14,780|0.033319 0.26| 52,015.684| = 25,315.777
57.5 144.9| 294.0| 14,780|0.021424 0.47| 26,699.907| # | 18,733.400
57.6 144.9| 318.7| 14,780|0.009697 1.36| 7,966.507| 4,633.480
58 144.9| 478.2| 14,780|0.005664 2.79| 3,333.027| 851.963
59 144.9| 563.9| 14,780|0.004803 3.48| 2,481.064| * -5,901.582
60 144.9| 495.7| 14,780|0.010129 1.29| 8,382.646| * 6,223.066
61 144.9| 677.8| 14,780|0.004519 3.77| 2,159.580| i* -7,136.224
62 144.9| 739.4| 14,780|0.010965 1.16| 9,295.804| = 2,602.577
63 111.5| 439.6| 14,780(0.007973 1.36| 6,693.227| = 515.770
64 111.5| 514.4| 14,780| 0.007611 1.45| 6,177.457| = 2,112.664
65 111.5| 535.2| 14,780|0.005856 2.05| 4,064.793| * -5,955.538
66 111.5| 522.3| 14,780(0.010387 0.96| 10,020.331| 4,470.642
66.1 111.5| 367.9| 14,780(0.007035 1.61| 5,549.689| i+ -1,040.055
66.3 111.5| 354.8| 14,780|0.007852 1.39| 6,589.744| * -907.683
67 111.5| 398.9| 14,780(0.008558 1.24| 7,497.427| & 4,374.172
67.9 111.5| 398.5| 14,780(0.004899 2.61| 3,123.255| = 1,157.587
68.1 111.5| 434.5| 14,780|0.003707 3.78| 1,965.668| #* 481.604
68.9 111.5| 462.7| 14,780(0.003158 4.68| 1,484.064| & 340.802
69.1 111.5| 462.5| 14,780(0.002722 5.70 1,143.262| * -8,657.100
70 107.2| 428.7| 14,780|0.010059 0.96/ 9,800.362| 5,195.623
71 107.2| 445.4| 14,780|0.006196 1.83| 4,604.739| i+ -1,466.276
72 107.2| 440.9| 14,780/0.007388 1.45/ 6,071.015 * -2,964.944
73 107.2| 321.7| 14,780|0.009495 1.04| 9,035.959| 7,077.580
74 107.2| 363.8| 14,780|0.003601 3.78| 1,958.379| #* 1,958.379
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%542 FiEFHEFPE200E ERYIERy N - TE (ERE)

s Shocklitsch % #«< > A
TH kg/sec
dimm) | B(m) | Q(cms) S ge(cms/m)| kglsec | i
55.1 1449 575.1 14,780| 0.014137 0.82 13,985.970| 4,995.901
56 1449 405.8 14,780| 0.010541 1.22 8,990.069| 2,116.741
57 1449 3944 14,780| 0.008860 1.54 6,873.328| # 3,505.966
57.1 1449 345.2 14,780| 0.005604 2.83 3,367.362| 2,228.274
57.3 144.9| 458.2| 14,780 0.003017 6.46 1,139.088| #* |-50,799.064
57.4 144.9| 280.0 14,780| 0.033286 0.26 51,938.152| 7 | 24,046.225
57.5 1449 293.9 14,780 0.022054 0.46 27,891.927 19,919.250
57.6 144.9| 318.7 14,780| 0.009702 1.36 7,972.677| A 4,641.416
58 1449 478.2 14,780| 0.005662 2.79 3,331.261| 849.422
59 1449 563.9 14,780| 0.004804 3.48 2,481.839| -5,900.807
60 1449 495.7 14,780| 0.010129 1.29 8,382.646| 6,223.066
61 1449 677.8 14,780| 0.004519 3.77 2,159.580| ¥ -7,136.224
62 144.9| 739.4 14,780| 0.010965 1.16 9,295.804| 2,602.577
63 111.5| 439.6 14,780| 0.007973 1.36 6,693.227| 515.770
64 111.5| 514.4 14,780| 0.007611 1.45 6,177.457| 2,112.664
65 111.5| 535.2 14,780| 0.005856 2.05 4,064.793| * -5,955.538
66 111.5| 522.3 14,780| 0.010387 0.96 10,020.331| 8,594.017
66.1 111.5| 430.0 14,780| 0.003064 4.87 1,426.314 191.926
66.3 111.5| 430.0 14,780| 0.002819 5.44 1,234.388| -7,787.019
67 111.5| 398.2 14,780| 0.009649 1.06 9,021.407| 6,192.785
67.9 111.5] 399.3 14,780| 0.004606 2.83 2,828.622| 886.979
68.1 111.5| 434.5 14,780 0.003680 3.82 1,941.643| # 465.722
68.9 111.5| 462.7 14,780| 0.003148 4.70 1,475.921 339.012
69.1 111.5| 462.5| 14,780| 0.002714 5.73 1,136.909( #* -8,663.453
70 107.2| 428.7 14,780| 0.010059 0.96 9,800.362| 5,195.623
71 107.2| 445.4 14,780| 0.006196 1.83 4,604.739 * -1,466.276
72 107.2| 440.9 14,780| 0.007388 1.45 6,071.015| ¥ -2,964.944
73 107.2| 321.7 14,780| 0.009495 1.04 9,035.959| 7,077.580
74 107.2| 363.8| 14,780| 0.003601 3.78 1,958.379( 1,958.379
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