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Abstract

Keyword : 1. Reservoir 2. River 3. Water quality monitoring

purpose

As Southern Region Water Resources Branch Water Resources
Agency of the Ministry of Economic Affairs, WRA, MOEA, (hereafter
called, SRWRO”), aims at understanding the water quality status of the
five bodies of water under its jurisdiction, i.e., Tsengwen Reservoir,
Mutan Reservoir, Akongtien Reservoir, Kaoping River Weir, and
Chiahsien Weir, and the changes in water quality, and the evidence
between the water-quality parameters and environmental factors,
through water assessment analysis plan with statistical ingredient

analysis, to generate the basis for its reservoir management.

Execution method

The sample content and testing items of this research include the
monthly regular sampling and testing of the 45 samples from 39
locations across Tsengwen Reservoir, Mutan Reservoir, Akongtien
Reservoir, Kaoping River Weir, and Chiahsien Weir. In addition to the
general water quality testing, this research aims to carry out quarterly
water-body stench odor intensity analysis, quarterly algae count
testing analysis, quarterly algae toxin-level testing analysis, quarterly
agricultural chemical analysis, and half-yearly reservoir fish testing,
annual reservoir-base mud quality testing, half-yearly radioactive
substance testing, and quarterly Agongchan Reservoir waterway
ecological study analysis.

As this research has carried out monthly routine sampling and

testing analysis from January to December 2023, and submitted
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monthly testing reports, while carrying out testing and study of
selected items with designated frequency, it has completed the
water-quality sampling work of January to December by the end of

2023.

Implementation results

Tsengwen Reservoir (15 Testing Stations)
Single-ltem Water-Quality Analysis

The pH value of the Category-B water quality compliance rate was
100%, floating solid rate was 77.8%, oxygen dissolution rate was 98.8%,
Biological requirement for Oxygen rate was 96.5%, ammonia-helium
rate was 100%, total phosphor rate was 90.1%, manganese rate was

90.6% and the coliform rate was 98.2%.

River Pollution Indicator

The RPI at the catchment area of Tsengwen Reservoir was
averaging 1. So overall, the water quality was at the rating of slightly
unpolluted.

The River Pollution Index (RPI) in the Tsengwen Reservoir
watershed has an average value of 1.57. From January to December,
the majority of months are classified as not (or slightly) polluted.
However, in April, the Tsengwen Wuhao Bridge experienced a moderate
level of pollution. This was attributed to a low water volume resulting
from pipeline operations in the preceding days, leading to a higher
concentration of suspended solids. The pollution level then stabilized

in the subsequent months.
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In the early months of this year (January to February), the RPI was
influenced by riverbank slope rectification projects, resulting in mild to
moderate pollution levels. From observations between the years 2021
and 2023, it is evident that river rainfall is the primary influencing

factor on water quality.

Entropic Indicator

The CTSI was between 42.1 and 60.4 (rating of Mesotrophic to
Entropic), with mostly of rating of Entropic.

The Chlorophyll-a index was between 1.4 and 8.6 ¢ g/L. (rating of

Oligotrophic to Entropic)

Algae Analysis: The overall algae count was between 1900 and 8940 per
mL, with the dominant algae for the first, second, and third quarters

being Blue-Green Algae, the fourth quarter being Green Algae.

Algae Toxin Analysis: All measured values were compliant with WHO

Standard Limit of 1.0 pg/L.

Stench Odor Analysis: Beside the second and fourth season of 2-MIB
were 42.9 and 25.75 ng/L. The 2-MIB and Geosmin values measured
were compliant with Japanese standard of 2-MIB< 20ng/L ~ Geosmin <

10ng/L.

Fish Species Study:
The result of the first half of the year study was of the seven

Abs-3



recorded biodiversity index was 1.76, evenness index was 0.90, lack of
species richness, which was no dominant species.

The result of the second half of the year study was of the seven
recorded biodiversity index was 1.47, evenness index was 0.82, lack of

species richness, which was no dominant species.

Agricultural Chemical Analysis: All the measured values were below the

lower limit of detection.

Monitoring and Measurement of the radioactive level of the Indigenous

Water:

All the monitored and measured results were compliant with the
“Permitted Radioactive Level of Commercial Products” and “Limitations
on the Radioactive Content in Drinking Water” Standards of Atomic

Energy Council of Executive Yuan.

Base Mud Monitoring and Measurement Results:

For the current year, the sediment in the Tsengwen Reservoir does
not meet the quality standards for certain parameters. The measured
values for the heavy metal nickel are 44.0, 43.5, and 41.5 mg/kg,
exceeding the lower limit. Similarly, the measured values for the heavy
metal arsenic are 13.3 and 12.5 mg/kg, surpassing the lower limit.
However, all other parameters meet the lower limit values for sediment

guality standards.
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Spatial Trend Analysis:
From January to December of the year 112, statistical data for
various water quality parameters in the Tsengwen Reservoir watershed

were analyzed. The discussion and analysis are as follows:

1. Water Temperature : In the watershed from Dabang Bridge to
the Caolan Creek Bridge, entering the reservoir area, the water
temperature increased from an average of 18.5 degrees to 27.2 degrees

Celsius.

2. pH : The pH ranged between 7.1 and 8.7, indicating a stable

condition.

3. Turbidity and Suspended Solids: The highest values for turbidity
and suspended solids were observed in the Danaei Valley. Upstream of
the outlet station, there was temporary sedimentation, potentially
leading to elevated levels of turbidity and suspended solids. However,
it had a minimal impact on the water quality for the East Outlet water

intake.

4.Chlorophyll-a:Chlorophyll-a values were lower in the river
section due to the short hydraulic residence time. Upon entering the
reservoir area where water flow is slower, chlorophyll-a values

increased.

5. Dissolved Oxygen :The average dissolved oxygen concentration
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was 8.1, maintaining a level above 6.5, indicating excellent water

quality.

6. Coliform Bacteria : The highest coliform bacteria values were
recorded at the outlet station, likely influenced by low recent rainfall,

leading to stagnant water and higher measurements.

7. Ammonia Nitrogen : The average concentration of ammonia
nitrogen was below 0.3 mg/L, which is lower than the Class B water

guality standard.

8. Total Phosphorus : The average total phosphorus concentration
was 0.028 mg/L, below the Class B water quality standard of 0.05 mg/L.
Overall, the water quality in the Tsengwen Reservoir watershed

during this period appears to be generally good, with a few
considerations for turbidity and suspended solids in specific locations
and increased chlorophyll-a values within the reservoir area.
Mann-Kendall Trend Test:

The Mann-Kendall test shows a statistically significant upward
trend in CTSI values over the specified period. The p-value is very small
(0.000000051292), indicating strong evidence against the null
hypothesis of no trend. The positive slope (0.0093) further suggests an
increasing trend in the CTSI values for the Tsengwen Reservoir from

104 to 112.

Summarizing the water quality characteristics of the Tsengwen

Reservoir, in terms of individual water quality indicators during the
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first three quarters of this year, all data have consistently maintained a
stable and good condition. Despite the absence of rainfall from January
to July, water quality remained good and non-eutrophic. In August and
September, consecutive typhoons Kano and Sura occurred with average
daily rainfall below 200 millimeters, failing to reach heavy rainfall
levels. The elevation of the reservoir's water level had a relatively
minor impact on water quality. Regarding spatial trend analysis, no

abnormal extreme values were observed.

The results of the Mann-Kendall trend test indicate an upward trend in
the Composite Trophic State Index (CTSI), suggesting a need for
ongoing monitoring. The outcomes of principal component analysis
reveal that the primary influencing factor is often related to soil

erosion factors.

In conclusion, the water quality in the Tsengwen Reservoir has
demonstrated stability and excellence in the short term. However, the
upward trend in CTSI suggests the necessity of continuous observation.
Additionally, the primary component analysis emphasizes the

importance of factors associated with soil erosion.
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Mutan Reservoir (6 Testing Stations)

Single-ltem Water-Quality Analysis

The pH value of the Category-A water quality compliance rate was
95.2 %, floating solid rate was 82.5%, oxygen dissolution rate was
82.5%, Biological requirement for Oxygen rate was 93.7%,
ammonia-helium rate was 98.4%, total phosphor rate was 20.6%,

manganese rate was 61.9%, and the coliform rate was 41.3%.

River Pollution Indicator:

The RPI at the catchment area of Mutan Reservoir was averaging 1.2.

Entropic Indicator:

The CTSI was between 42.2 and 5.8, averaging 47.4, with mostly of

rating of Entropic.

The Chlorophyll-a index was between 1.1 and 32.4 ¢ g/L. (rating of

Oligotrophic to Entropic)

Algae Analysis: The overall algae count was between 3560 and 9300 per

mL.

Algae Toxin Analysis: All measured values were compliant with WHO

Standard Limit of 1.0 pg/L.

Stench Odor Analysis: The 2-MIB and Geosmin values measured were

compliant with Japanese standard of 2-MIB< 20ng/L ~ Geosmin <
10ng/L.

Fish Species Study:

The result of the first half of the year study was of the seven
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recorded biodiversity index was 0.96, evenness index was 0.87, lack of
species richness, which was no dominant species.

The result of the second half of the year study was of the seven
recorded biodiversity index was 0.73, evenness index was 0.66, lack of

species richness, which was no dominant species.

Agricultural Chemical Analysis: All the measured values were

below the lower limit of detection.

Monitoring and Measurement of the radioactive level of the Indigenous

Water:

All the monitored and measured results were compliant with the
“Permitted Radioactive Level of Commercial Products” and “Limitations
on the Radioactive Content in Drinking Water” Standards of Atomic

Energy Council of Executive Yuan.

Base Mud Monitoring and Measurement Results:

For the current year, there are parameters in the sediment of the
Mudan Reservoir that do not meet the quality standards. Specifically,
the measurements for the heavy metal nickel are 35.2, 38.3, and 40.4
mg/kg, exceeding the lower limit. The measurement for the heavy
metal arsenic is 12.2 mg/kg, while all other parameters meet the lower

limit values for sediment quality standards.

Spatial Trend Analysis:

Discussing and analyzing the data for the Mudan Reservoir
watershed , the watershed is divided into the Mudan Creek basin and
the Rurong Creek basin. Here are the key findings for various water

quality parameters:
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Water Temperature:

The average water temperature in the water bodies is 24.6 degrees

Celsius.

pH:

pH values range from 7.8 to 8.86, with an average of 7.17.

Turbidity and Suspended Solids:

Measurements for turbidity and suspended solids remain stable.

Chlorophyll-a:

Chlorophyll-a values are consistently stable.

Dissolved Oxygen:

Dissolved oxygen levels within the reservoir remain above 6.5,
indicating excellent water quality. However, the area near Bridge No. 2
at the intersection shows slightly lower dissolved oxygen levels due to

human activities.

Coliform Bacteria:

Coliform bacteria levels are highest near the Xinbao Bridge,

influenced by the presence of villages and human activities.

Ammonia Nitrogen:

The average ammonia nitrogen value is 0.047 mg/L, which is below

the standard of 0.1 mg/L for Class A terrestrial surface water.

Total Phosphorus:
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Total phosphorus is a commonly exceeded parameter, with an
average value of 0.038 mg/L, exceeding the standard of 0.02 mg/L for

Class A terrestrial surface water.

Summarizing the water quality characteristics of the Mudan
Reservoir, in terms of individual water quality indicators during the
first three quarters of this year, all data maintain a consistently good
and stable condition. The Mudan Reservoir is classified under Class A
terrestrial surface water quality standards. In terms of spatial trend
analysis, common factors that exceed the standards include total
phosphorus (Class A standard: <0.02 mg/L, Class B standard: <0.05
mg/L) and coliform bacteria (Class A standard: <50 CFU/100mL, Class B
standard: <5000 CFU/100mL).
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Akongtien Reservoir (6 Testing Stations)

The pH value of the Category-B water quality compliance rate was
100%, floating solid rate was 46.3%, oxygen dissolution rate was 90.7%,
Biological requirement for Oxygen rate was 63.0%, ammonia-helium
rate was 98.1%, total phosphor rate was 51.9%, manganese rate was

74.1%, and the coliform rate was 75.9%.

Water Quality Indicators insider the Reservoir:

River Pollution Indicator:

The RPI at the catchment area of Akongtien Reservoir was averaging

2.21.

Entropic Indicator (For a detailed definition, please see 2.2)

The CTSI was between 46.8 and 72.8, averaging 62.1.

The Chlorophyll-a index was between 2.3 and 94.9 ¢ g/L. (rating of

Oligotrophic to Entropic)

Algae Analysis:

The overall algae count was between 1840 and 53940 per mL, with

the dominant algae being Blue-Green Algae and Green Algae.

Algae Toxin Analysis: All measured values were compliant with WHO

Standard Limit of 1.0 pg/L.

Stench Odor Analysis: The 2-MIB and Geosmin values measured

were compliant with Japanese standard of 2-MIB< 20ng/L ~ Geosmin <

10ng/L.

Fish Species Study:
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The result of the first half of the year study was of the seven
recorded biodiversity index was 1.08, evenness index was 0.78, lack of

species richness, which was no dominant species.

The result of the second half of the year study was of the seven
recorded biodiversity index was 1.21, evenness index was 0.88, lack of

species richness, which was no dominant species.

Agricultural Chemical Analysis:

All the measured values were below the lower limit of detection.

Monitoring and Measurement of the radioactive level of the Indigenous

Water:

All the monitored and measured results were compliant with the
“Permitted Radioactive Level of Commercial Products” and “Limitations
on the Radioactive Content in Drinking Water” Standards of Atomic

Energy Council of Executive Yuan.

Discussing and analyzing the data for the water temperature, pH,
turbidity, suspended solids, chlorophyll-a, dissolved oxygen, coliform
bacteria, ammonia nitrogen, and total phosphorus in the Agongdian
Reservoir watershed from January to December 112, the watershed is
divided into the Wanglai Creek basin and the Dazhong Creek basin.

Here are the key findings:

1. Water Temperature:

The average water temperature in the water bodies is 25.9 degrees
Celsius.

2. pH:
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pH values range from 7.13 to 8.9.
3.Turbidity and Suspended Solids:
Elevated turbidity and suspended solids values are observed at the
Yanmei Weir and the Bailing Box Culvert.
4. Chlorophyll-a:
Chlorophyll-a levels show a contrasting pattern with suspended solids,
with some points showing higher values due to stagnant water
conditions.
5.Dissolved Oxygen:
Lower dissolved oxygen levels are observed at the Xinxing Bridge,
indicating poorer water quality. Other locations maintain averages
above 6.5.
6.Coliform Bacteria:
Higher coliform bacteria levels are observed at the Xinxing Bridge,
Yanmei Weir, and Bailing Box Culvert, suggesting the presence of
wastewater from human activities.
7.Ammonia Nitrogen:

The average ammonia nitrogen value is 0.086 mg/L, which is below
the standard of 0.3 mg/L for Class B terrestrial surface water.
8. Total Phosphorus:
The average total phosphorus value is 0.197, exceeding the standard of
0.05 mg/L for Class B terrestrial surface water, primarily due to human
activities.
In summary, the water quality in the Agongdian Reservoir watershed
exhibits various characteristics, with some points indicating potential
human-related impacts, particularly in terms of dissolved oxygen,
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coliform bacteria, ammonia nitrogen, and total phosphorus levels.

Summarizing the water quality characteristics of the Agongdian
Reservoir, in terms of individual water quality indicators during the
first three quarters of this year, all data maintain a consistently good
and stable condition. The Agongdian Reservoir is classified under Class
B terrestrial surface water quality standards. In terms of spatial trend
analysis, common factors that exceed the standards include total
phosphorus, biochemical oxygen demand, coliform bacteria, and
suspended solids. The Agongdian Reservoir watershed, being
predominantly composed of mudstone, features exposed,
vegetation-free areas, resulting in the collection of sediment-laden

water in the reservoir.

The Mann-Kendall trend test results indicate no significant trend in
the Composite Trophic State Index (CTSI). Meanwhile, the results of
principal component analysis reveal that the primary influencing factor
is often related to soil erosion, with manganese, turbidity, suspended
solids, and transparency being key factors associated with

sediment-laden water.

In summary, the water quality in the Agongdian Reservoir
demonstrates stability and adherence to Class B terrestrial surface
water quality standards. The common exceedances in certain factors
are attributed to the nature of the watershed, characterized by a
prevalence of mudstone and limited vegetation cover, leading to

sediment-related water quality concerns.
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Kaoping River Weir (7 Testing Stations)

Single-ltem Water-Quality Analysis

The pH value of the Category-B water quality compliance rate was
100%, floating solid rate was 38.5%, oxygen dissolution rate was 95.4%,
Biological requirement for Oxygen rate was 75.4%, ammonia-helium
rate was 89.2%, total phosphor rate was 30.8%, manganese

rate was 30.8%, and the coliform rate was 49.2%.

River Pollution Indicator (For a detailed definition, please see 2.2)

The RPI at the eastern exit and the discharge area of Kaoping River
Weir was between 1 and 5 (rating of Slightly Unpolluted
to Intermediately Polluted), as the floating solid rate increased due to
water discharge at the discharge area, in addition to rainfall, which
rendered the RPI to go from slightly unpolluted to lightly and
intermediately polluted, but with slightly unpolluted accounting for
most of the occurrence, averaging 2.21, so overall, the water

quality was at the rating of slightly unpolluted.

Algae Analysis: The overall algae count was between 1000 and 10130

per mL, with the dominant algae being Blue-Green Algae.

Algae Toxin Analysis: All measured values were compliant with WHO

Standard Limit of 1.0 pg/L.

Stench Odor Analysis: The 2-MIB and Geosmin values measured were

compliant with Japanese standard of 2-MIB< 20ng/L ~ Geosmin <

10ng/L)

Agricultural Chemical Analysis: All the measured values were below the

lower limit of detection.

Monitoring and Measurement of the radioactive level of the Indigenous
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Water:

All the monitored and measured results were compliant with the
“Permitted Radioactive Level of Commercial Products” and “Limitations
on the Radioactive Content in Drinking Water” Standards of Atomic

Energy Council of Executive Yuan.

Discussing and analyzing the data for water temperature, pH, turbidity,
suspended solids, dissolved oxygen, coliform bacteria, ammonia
nitrogen, and total phosphorus in the Kaoping River Weir Basin from
January to December 112, the Kaoping River Basin is divided into the
Laonong Creek basin, the Nanzih Xianxi basin, and the Ailiao Creek

basin. Here are the key findings:

1. Water Temperature: The average water temperature in the water

bodies is 23.9 degrees Celsius.

2. pH: pH values range from 7.03 to 8.41.

3. Turbidity and Suspended Solids: Turbidity and suspended solids

values at various stations are similar.

4.Dissolved Oxygen:Lower dissolved oxygen levels are observed at the

Xingtianli station.

5.Total Phosphorus, Coliform Bacteria, and Ammonia Nitrogen:Higher
values of total phosphorus, coliform bacteria, and ammonia nitrogen
are observed at the Xingtianli station, indicating the presence of

wastewater from human activities.

In summary, the water quality in the Kaoping River Weir Basin
demonstrates various characteristics, with some stations showing
potential impacts from human-related activities, particularly in terms
of dissolved oxygen, total phosphorus, coliform bacteria, and ammonia

nitrogen levels at the Xingtianli station.
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Summarizing the water quality characteristics of the Kaoping River
Weir, in terms of individual water quality indicators during the first
three quarters of this year, all data maintain a consistently good and
stable condition. The Kaoping River Weir is classified under Class B
terrestrial surface water quality standards. The watershed of the
Kaoping River Weir is extensive and complex. In terms of spatial trend
analysis, common factors that exceed the standards include suspended

solids, total phosphorus, manganese, and coliform bacteria.

The results of principal component analysis reveal that the primary
influencing factor is often related to soil erosion, with manganese,
turbidity, suspended solids, and transparency being key factors

associated with sediment-laden water.
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Chiahsien Weir (4 Testing Stations)

Single-ltem Water-Quality Analysis

The pH value of the Category-A water quality compliance rate was
100%, floating solid rate was 100%, oxygen dissolution rate was 100%,
Biological requirement for Oxygen rate was 100%, ammonia-helium
rate was 100%, total phosphor rate was 100%, manganese rate was

100%, and the coliform rate was 35.0%.

River Pollution Indicator (For a detailed definition, please see 2.2)

The RPI at the eastern exit and the discharge area of Chiahsien

Weir was 1.

Algae Analysis: The overall algae count was between 160 and 1760 per

mL, with the dominant algae being Blue-Green Algae.

Algae Toxin Analysis: All measured values were compliant with WHO

Standard Limit of 1.0 pg/L.

Stench Odor Analysis: The 2-MIB and Geosmin values measured were

compliant with Japanese standard of 2-MIB < 20ng/L ~ Geosmin <

10ng/L.

Agricultural Chemical Analysis:

All the measured values were below the lower limit of detection.

Monitoring and Measurement of the radioactive level of the Indigenous

Water:

All the monitored and measured results were compliant with the
“Permitted Radioactive Level of Commercial Products” and “Limitations
on the Radioactive Content in Drinking Water” Standards of Atomic

Energy Council of Executive Yuan.
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Summarizing the water quality characteristics of the Jiaxian Weir,
in terms of individual water quality indicators during the first three
quarters of this year, all data maintain a consistently excellent
condition. The Jiaxian Weir is classified under Class A terrestrial
surface water quality standards. The water quality at the Jiaxian Weir
has remained excellent throughout the years. In terms of spatial trend
analysis, the common factor exceeding standards is coliform bacteria,
with an average value of 665 CFU/100mL. (Class A standard: <50
CFU/100mL, Class B standard: <5000 CFU/100mL).

The results of principal component analysis indicate that the
primary influencing factor is often related to soil erosion, with
manganese, turbidity, suspended solids, and transparency being key

factors associated with sediment-laden water.
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2 £ 0.4 140 0.4 0.0 0.02 0.050 0.07 1256
il KBEAKEBELYLSEE > U TSR ARB/ERNARE | 275
2HBETEEEERISNABARAG S FHREOD KB KEZ R
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KR & E A& (wal)

A LEIZ WAl MR 7677923 MEBRFEERER - ¥ mT A
FE WQl F341EhH 885 BERER -

7T 75 % 35 4% (RPI1)

TN A RIEAE RPLEA 1 BRI T L E% - 28 RPI 354 1.75
Bk (B) %5 % %@ -

RBARERY R BB H

R R R B MR H A 16071760 MA/mL B BEAME 13
FEREGR B 2F4%R F AR RAETE -
REREER  HREESERAERBEALAAK(WHO)ERFAKLRLR
14 1.0ug/L -

F vk 2-MIB #2 Geosmin Bl > ¥ &4 8 K2 X 4% £ (2-MIB<20ng/L ~

Geosmin < 10ng/L) «
RBEAZH

B B A R EE R A AR A R AR TR -
BH R RS

BAEHEANLENLEEECSAAHEREFHREES  HoiEsmea
i 2] " & A 7K‘1’3i%1‘ri/3\?£]z&%q%g‘gJ 3 %0 o

J& R AR B A

AFEFALVEB TR BRI R RFKARE R -
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7.6 ~ AR H

1.

HREmETEXRBREREHNEE LB~ RIFKRE RSB ERAMR X210
RBERABEARE (RBIRERIES) ) MEBETAAHED @ RABEMNKE KF T2
KRG G MTFEIZH 79 A RMAKE KRR BZb A LHEFERTRREE
BB ER TSITP)E S A5 E 558 HEKRBF KO AHRSHELETa ER
TSI(chl-a)# 39.2 # % % 45.4 -
= RIEEEAIBRK D 0 KE M EE AR BOD - AR A X > FEZHFENEIIKE
TEHBAKE  BEFRAKEFFRERARE BRI AAEG L EREM O ER
RBLEFRRKEECEEM  fEAABAKET LS RHETH -
FRFEEKEERT S UAKRERB HE AT TR L RBATZFERELRE K
P BBRARTANFEMBER T E—FHRARBERTHKRKEZIHE -
LEBETAAEARCTSDEERS AHER " LBV AF —BERTF
BEBEEREAMN EFNTFREEEIMNT > A BRMEABY F - B EEEHY
Bl tk(pattern) K AL > B ELF a AIABRKER - B LEWRIR T A EE MK
FARERERAE 0 FER G BABRMAE - oy THERAKEEKREKRLE
FRFFCRD LR RDE KRG REZ ER > ¥ BT EA5sME M XTI » ABERK
ég °
bRy BB K E S AL 0w RNERE 2R R FILBIE o SRR 0 EIRT R LT
NRzRFEREMZ AN RRZ ERREEEFERF THEBEREEE T
B BATAREEE > BRI R EH R KK E X EHR ARG ERE o 7 AR
IR EFKE ENRTHAF LR REZHERLE -
CRFALEMNCEMT S HE S TRTOURET > GELEKENEKE
Z AR (BRI Fo K E R A RRAEAE  EABRBEERRREGREZ 5 -
=G BTIRA B FE M BRI RER X LR TR RaFdeg
REBRTCHBELK  ARZRAMWEEAE 0 RTFINAGFEAER -
A RAERE PRI REFRAS RGN RS RAZXEEAEL Kivik
RBABITRA S Fob > TR TR LEMRS RIS RIEGEHE -
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9. AMMABAREFNAACLAAHKEAXAREREHVEALFHR EFNALERS
IR et REAE — R BP BRI AR AR B

10, BT 5 KB Rl =R 3bA & T KA B itk XA K E AL T T 3R TR AR
B BE AL LA Ay B siE LR o

1. 4B EFTTARIBIABABTHELEMBE RERLEELEFET VY
BRAKED  BRELBBBEBREELE -
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