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Minutes of the Maliana 1 Irrigation System

Workshop for the Project Explanation

January14, 2006
Location : District Administration building

9.30am (Alfredo Soares, MAFF Maliana District Irrigation Officer) gives thanks to Government of
Japan, Government of Timor Leste, District Administrator, M.A.F.F., Irrigation Division, and ALL
farmers.

Introduces the participants of the front table

Mr. Sakai, Pedro, Mr. Tsumura, Vicente, Sub District Administrator

Then Introduces participants; the Chief of villages, Marino’s and WUA leaders

9.39  Opening by Sub District Administrator Domingos Martins

Welcomes All, Explains goals of doing a Basic Design and Plan of Implementation, and explains
there will be responsibilities of the water users. = INPUTS. This will prevent problems during
implementation.

WHO's project is this - YOURS (community) - :. Need to Manage YOURSELF. Workshop here
will describe HOW, but opens the project to ideas and questions from YOU.

944 OPEN
9.45 Background by Vicente (Chief of Div. Irrigation)
Gives respects to ALL

* Notes that this project is very important for the development of Maliana, important to
respect the opportunity that is being given. Support is provided for the project from JICA and Sanyu
Consultants in designing the irrigation system. Project hasn't started yet but the process is in place.

* During Indonesian cccupation, the farmers of Maliana realized the potential of the Maliana
flood plain. Irrigation land is a valuable resource that must be given care.

Explains you are the beneficiaries of a new, big project > so that development stages of the past
such as buildings, and fruit trees need to be removed for this project implementation.

Started understanding the potential of irrigation in Portuguese time, Maliana expanded substantially
in Indonesian time, when the intake gates were built, this allowed the development of Primary
canals. This project will aim to rehabilitate these intake and canals.

Secondary canals were developed in Indonesian time, this project will rehabilitate these.

e JICA aim to “support’ this irrigation project, not just by providing a short term INPUT of
money, providing paid employment, but this is about long term productivity of Maliana.

» The need to construct a meeting house as a goal of this project is because there will
require many decision making processes and problem solving events. The project will require the
contribution of some land for this meeting house and this will need to be clarified during this
meeting.

o We will ALL benefit a lot from this project so we need to understand that there will be
contribution & sacrifices. With this contribution confirmed today the project could then go ahead to
the next stage.

* MAFF Maliana Irrigation currently only has 1 staff, Alfredo and there is a proposed 2™ staff
from Liquisa, who are responsible for such a large resource - so how are we going to maintain
such a large resource? > In Indonesian time, we maintained the system, so can we maintain it
now, | believe so, there will be many problems that we will need to resolve.
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e |f we increase PRODUCTION and increase FOOD Availability = then WHO benefits ->

those whao benefit should maintain the resource = this is YOU, do you want this responsibility, if
so you will need to form an association, such as the associations formed in Indonesian times called
PPPA or what we will call in this project, WUA (Water Users Association).
Why do we need a WUA? Because there are many beneficiaries = if the water flows ALL will
benefit but also ALL need to contribute - so we need ‘representatives of each WUA and a board
to manage these. (President, Vice President, Treasurer, Secretary). The functioning of the irrigation
is important and sustainability will rely on the system being maintained constantly.

e Problem Solving process
Farmer = uses WUA first, = then Board = then Irrigation Division / District Administration =
MAFF > other GoTL Ministry will have representatives at WUA meetings > but this is your
resource, the WUA needs to control.

There is no need to solve problems with arguments and fighting or police > need to sit together
with 1 representative of each household and the WUA can resolve, not MAFF or police first, so we
need a stable working environment.

Big decisions, particularly about the water sharing amounts, will be made at WUA meetings. 1
person will be responsible for actually opening the gates but the decisions / plan and schedule will
be made by all members of the WUA. - so there will need to be COORDINATION between each
of the WUA’s > we will need to improve our capacity to manage the irrigation system and to
coordinate the activities of each WUA. > there will be a need for ‘LEADERS’ who will need to
decide their own ‘Job Descriptions and Responsibilities’

10.13 (Alfredo) Asks for confirmation of - land area, Number of people > outlined the
importance of clarifying ALL the members of the WUA beneficiaries. (participants were shy).
Alfredo reads out ALL group names and asks for a show of hands from the participants who are
representing each group attending this meeting. Alfredo confirms that it will be the DIO
responsibility to provide a current list of group names, numbers and members.

10.21 (Alfredo) Outlines the workshop here is a process of feedback, flexibility, and participation
starts now. No complaints later once the project has started.

e Components of the project
What does rehabilitation mean, difference between construction? Then there is the New area of
construction / lengthening the canal.

e Asks about confirmation of the cropping pattern.

¢ Explains the importance of strengthening the WUA management capacity.

e Qutlines the need to identify all the lengths of canal by group, then WHO is responsible for
the repair, construction and maintenance.

e This is why it is important for accurately identifying All the People / households / areas of
paddy and fields.

e Problem solving /' Decision making = there is a need for protocol = system of allocating
decision-making responsibilities - 1 household - 1 representative in problem solving.

Preparation of Non-Physical (or soft) component of the project, which will include training and
monitoring. Will need to form a Board of WUA, including a President, Vice President, Treasurer,
and Secretary. A manual of regulations will be prepared.

* Wil need to have an election = so we need candidates for leaders of WUA groups and
the Board of representatives = needs to be a democratic process, including photos of the
candidates and an election date for choosing the best people.
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There will be prcblems and benefits with a change to the current irrigation system - it will mean a
change in cropping pattern.

e Alfredo asks the Question Question: ‘during the Construction phase it will be the dry
season — Can you tell us if are you are willing to receive this project and do the necessary work
required to complete the construction?’ Crowd replies “We will work and receive the project”.
Feedback from Chief of Odomau village { Salomau ) “ NO group or Nobody in the community will
complain or make problems”

Alfredo talks about increasing the volume of water intake from 1 m3 to 1.37m3s. Need to know
when is the best time for construction, and when is timing of maintenance procedures, this will
allow us for earlier cropping seasons.

Question: (Jose de Jesus, Lahomean) “What happens if there is not enough water to reach the
end users of the canal system, particularly if we intend to extend the system to new areas? Why is
one system longer than the other

Q: (Manuel, ) “in Portuguese times we, at the end of the canal system, had rice paddies and
irrigated cropping, then after the occupation until now, there was no water = now we can only
grow rain-fed maize and root crops because the irrigation water does not come down the canals >
there is not enough water. So if you want us, at the end of the canals, to contribute to this project
what happens if we don't get enough water = what will be our return on investment? Why should
we contribute before we get any result? How will we survive in the meantime? There are no roads
at the proposed extension of the canals, what to do about this?

Q: (Estavoa Lopez, Namduras) "regarding the New Construction of Ramaskora and Ritabou
canals; how can we expand if the irrigation water comes from the same one source as now, how do
you know there will be enough water? Also, the 2 areas are not the same size! Will water be
shared equally between the 2 canals 50% Ramaskora, 50% Ritabou? Will this mean 1 system gets
more per hectare on average? With the new extension there will be even more demand for water
- will there be enough? And will there be enough water for irrigation all year round?

Q: (Salomoa Da Cruz, Chief Odomau) Gives thanks to all, “what is the target of the 2 secondary
canals now = how will we be dividing the water ‘within’ the WUA areas? Who decides WHO gets
water from the tertiary canals, with the new project will more people or hectares be demanding
more water. Who makes the new tertiary canals?

Q: (Martinho de Alamau, Chief Lahomean) there is a lot of water that can be used from the river,
we don't use 100% of what goes into the canal already, so if we propose that the intake increases
to 1.37m%s can we still guarantee that the water will reach all the identified beneficiaries. Also,
there needs to be a plan to use different amounts of water in different seasons because we don’t
just grow rice all year round but other crops with different water requirements. The contribution
from the community farmers needs to take into account not all farmers use the same amount of
water because they grow different crops at different times of the year.

The current cropping pattern in his area is December planting rice — March harvest, April plant
another different crop, and August can grow another type of crop. (In line with the Cropping pattern
outlined in the workshop notes, however rice has a much more ‘fixed cropping pattern whereas
crops and vegetables are more flexible). At present, the cropping pattern is dependant on rainfall,
however with the intake and irrigation system operating, more flexibility and possibly earlier
cropping will be possible.

Response: (Mr. Tsumura) the rehabilitation and construction of new intake, sediment basin and
rising of the weir height will increase the flow amount of water into the system. Importantly it will be

A8-13



the maintenance and cleaning of the system that will decide if all beneficiaries receive the water
allocation planned. The design will be engineered to meet all targeted beneficiaries water allocation.
(Alfredo) it will be the responsibility of the WUA to make decisions and plans on how the water will
be allocated so that all proposed beneficiaries receive what is proposed in this project. Decisions
need to be based on numbers of farmers and the area they are irrigating. This is why it is important
to confirm this data at this stage of the project. Training in this decision making will be provided in
the Soft Component of the project. There will need fo be strict regulations on how the secondary
canals are used to distribute the water so that all requirements are met. These regulations will be
compiled into a manual and decided upon by the WUA, Board and MAFF.
11.43am (Vicente Guterres, MAFF Irrigation Division) Vicente outlines the obligations of MAFF
/IWMD's from the workshop notes. Importantly, the list of beneficiaries and areas of irrigation are
currently being clarified and Alfredo will provide the information to Mr. Tsumura.
Vicente emphasized that there needs to be a process for problem solving and agreed a system
such as that below needs to be documented:
Problem - Farmer - presents problem to WUA in a group meeting

-> Group resolve the problem, if not....................

-> Group leader resolves the problem, if not.............

- Group leader takes the problem to the Board President,

Vice President, they resolve problem, if not....
-> Board takes the problem to District Irrigation Officer
And D.Administrator, resolve problem, if not...

-> Ministry, MAFF, Internal Affairs
Vicente says arguing and fighting and the need for police will not be required in this process.
It is important that the Function of the WUA is established immediately, and then the processes
and regulations need to be followed. MAFF will assist in establishing the WUA groups operating
procedures and monitor the WUA activities. The WUA needs its own structure to be maintained
with their own regulations on how the water will be allocated within the individual WUA group.
MAFF obligations will be to inform the WUA about the timing of Operations and Maintenance of the
canals. You the farmers use the water, you will benefit, so...It is the responsibility of the WUA to
collect the water fees for O/M. Vicente mentions some of the problems of the Manatutu Irrigation
System and says the WUA needs to be strong and follow the regulations that the WUA decides.
Vicente outlines the costs of O/M and how MAFF will subsidize fees for first 5 years by 70%, then
next 5 years for 30%, after this the WUA will be fully responsible for costs of O/M. GoTL needs
participation and contribution if the nation is to develop, so MAFF will support the WUA groups but
must realize that in the future your responsibility will increase. This is your project. The MAFF will
be focusing on many areas of agriculture, not just irrigation, so those fortunate enough to be able to
irrigate should take most responsibility.
12.02 Vicente outlines the responsibilities of the beneficiaries according to the workshop notes.
States that water is free, but the facilities to distribute water are not. The tertiary canals go directly
to YOUR padi, so YOU will need to build and control them. The proposal does not include tertiary
canals. You will need to contribute the land for canals and the meeting room facilities. Your
participation is in building Your canals.
Outlines that After construction the WUA will be making many decisions, like payments to Board,
funds for O/M (how much, how to pay) and cleaning of silt and grass from the canals. Qutlines
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election process to elect WUA leaders, this needs to happen in March. Process will be democratic,
including photos of candidates and the reasons for them to be leader. All beneficiaries need to vote.

Q: (Alberto Fernandes, Raifun) “The farmers are clear on their obligations and will need further
socialization as the process of the project implementation begins. Can you clarify when the project
will start? Will Government help in the election process?

Alberto also says please do not compare other places and projects to Maliana, as they believe that
can guarantee success of this project, the community is ready to make contribution and
participation. Maliana conditions are well understood by the farmers, this will lead to success and
there is no need to bring other people from other areas to do the work in this project.

R: (Mr. Sakai©) says in his experience that it will take at least a year before the Government of
Japan and Government of Timor L. sign any agreements and then a detailed survey, architectural
design and concise implementation plan will be developed. This would suggest the project will not
start construction phase for 2 years. However, the first step is forming the WUA groups and
strengthening the capacity of these to manage the irrigation. If this process happens rapidly and
smoothly, with positive feedback from the WUA farmer groups, then maybe the process can be a
little faster. Government of Japan will need some evidence that the WUA are formed and operating
first.

(Mr. Sakai) he said that he is not the right person who will make the decision on this project.
Because he is just an advisor for TL government, so he is on TL side. He is not sure about when
the project starts to implement. The process is the government of Japan will make internal
agreement first, which will take time about 1-2 years, and then they make agreement with
government of Timor Leste. However, the farmers of Maliana | have show that they are committed
to contribute to the sustainability of the irrigation system that will be rehabilitated and constructed
by establishing an association that will manage the irrigation system.

Q: (Mr. Tsumura) There are estimated O/M costs provided in the workshop notes, do you fully
understand that MAFF will only be subsidizing 70% for first 5 years, 30% for next 5 years then no
more subsidy. This means that that you will need to collect a water fee, so how will you do this in
the WUA and how much are you willing to pay? The project is planned to begin the physical
construction phase of the project at the beginning of 2008.

R: (All) We understand the costs involved in O/M!

We will be very happy to contribute to the project and will be grateful for the increase in food
production, however, if increased yields and quality are improved and there is still not a good
market (price, amounts demanded, imported rice, storage infrastructure), then how will the farmers
be able to pay any fees.

Q: Currently, the price for unmilled padi is 12¢/kg, which apparently doesn’t support the cost of
production = this problem needs to be solved. Could pay $1 - $2 but if there is no prices or
demand for our product then how can we pay. We have the positive interest in the project, we want
to contribute, we also want to increase our yields but WHO will buy our product, the government
needs to buy and give a good price (requesting $1/kg). Don't want to talk politics but the
Indonesian system that guaranteed that our product is purchased and at a fixed good price made
farming possible. Request the Government also assist with improving the quality of our milled rice
so that we can compete with the imported rice.

12.52 R: (Vicente) Answers the question with another question ‘if the irrigation is operating and
some areas need repair and maintenance, WHO will pay for this if the users do not pay”. Provides
some encouragement and outlines there will much more benefits for the whole community from this
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project, not just for rice growers. Your contribution will begin with the formation of the WUA. We
need direction, to show the 2 Governments that we are ready to start the project. Then MAFF and
WUA can work together to make the decision quicker.

About the price of rice, MAFF cannot control the price of imports and this is what sets the price of
the local rice.

Q: (Mr. Tsumura) Repeats his initial direct question “How much can you pay for WUA fee?" asks
that we discuss this after lunch.

1.00pm (Alfredo) Outlines the importance of forming the WUA, using the democratic election
process to find group leaders, which needs to start now so we can clarify Group name, leader,
beneficiaries/ members and areas.

2.00 (Chiefs talking) Q: How and when are we going to have an election, based around what
groups, what are the criteria to be a group (area, like 30 hectares, or by number of houses/people,
water requirement????

Some confusion around this upcoming election.

AW.UA is What?

R: WUA is:

Has a name

Represents an area / and a group of people farming that area.

Represents a group of water users.

Represents the primary group of people to solve problems
Aim is to determine how much water is required for this group (m?s)

Decided by area and cropping pattern (crop water requirements)

The decisions then allow for a strategy / regulation to be formulated for water allocation -
so all WUA will submit a plan for their water use requirements for each WUA - then all WUA
leaders and Board make decisions and a plan for the water use for the whole system > then a
timetable for m3 volumes and times for water allocation to each WUA can be formulated.

Q: (Mr. Tsumura) Repeats his initial direct question "How much can you pay for WUA fee?”

Name $/Ha/year
Chefe Alberto Fernandes $1
(even more based on election promises)
Chefe Martinho $0.50
Chefe Salomao da Cruz $5.00

(because he knows in the dry season if he has
irrigation he will be able to grow cash crops and
increase his income).

Chefe Estevao Lopez $0
(Because he hasn't seen any water yet, not pay
until he gets a financial return)

Martinho de Alamau, Chief Lahomean Can even pay $10, but everyone's cropping
reason is different (food or cash) and income is
not the same. Suggest fee increases as
production and profits increase (like 5% of
profit)
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Mr. Vicente explained to beneficiaries one example of another WUA namely; Caraulun irrigation
scheme, that MAFF is planning to collect 16US$/ha per year for water use.

R: The result of the village Chiefs' discussions is that they expressed US$5/ha for initial stage until
profits from farming increase.

R: (Alfredo) Insists that if you want to increase $ from your land, and get irrigation, then you will
need to contribute to the maintenance.

R: (Subdistrict Admin Sr Domingos) “He is confident that the design will provide ALL targeted
beneficiaries with water, because of the potential volume of water that can be taken from the river.
There will be a large workload managing the O/M of the system. Are the farmers ready to do the
maintenance and pay for the materials?

It is important that we receive the complete and accurate number of beneficiaries / WUA members,
and we need to know that ALL in the WUA are interested in the project. If all members are
recorded then the water user's fee can be distributed among all so that each is a small fee. Need
accurate numbers, data clarity.

The basic design is ready, the plan is ready - are you farmers??

Q: Some farmers may get to plant crops X 2 per year, whilst others only grow one, so if we all pay
the same fee this does not seem fair = suggest that the fee be based on the number and area of
crops grown e.g.; $5 for 2 crops, $2.50 for 1 crop. What about people who are in the irrigation area
but do not use irrigation, do they have to pay for something they do not use?

If a section of the canals is broken and needs repair we need to discuss WHO will repair and WHO
pays.

R: (Vicente) “we understand that people have limited cash. We need to make decisions now, who
is responsible for O/M. The proposal is in design phase and is not yet fixed; YOU must make
decisions, go to workshops and learn the process of participation.

The capacity of the river has been determined and now we need accurate data about numbers of
people in the WUA and the area of the beneficiaries. Then we can calculate the correct
maintenance costs and the water user’s fee. Also we can start to plan the irrigation water schedule
for allocation.

Vicente respects the people of Maliana and is confident that they will come up with a positive
response to the responsibilities presented to the new WUA members. There will be responsibilities
to utilize the funds wisely and accountability is important.

Q: (elderly farmer) “I have 2 hectare of land but because of labor and cash constraints can only use
1 hectare, what will be my water use fee.

R: (Vicente) This period of the design process is where the WUA must make decisions on how
contributions to O/M are collected. Need to resolve, and now is the time to use the WUA process
and the regulations YOU set, to decide payment. You will not need, arguing, MAFF or police.

Q: Understand that the community uses the canal, and understand the need to make contributions,
but still there are some people who CAN get access to irrigation but chose not to use irrigation, Do
they pay?

R: (Vicente) “whoever uses irrigation water must pay for the water, other small water use members
will have to be determined by the WUA and the regulations they make on how much water and its
cost.”

Q: Some people will have a problem paying money, are there alternative methods of payment.

R: (Alfredo) “You can pay in rice or other goods, the WUA needs to make the decisions on how
and the value of these products.
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Q: (Mr. Tsumura) “There needs to be a President, Vice president, Secretary and Treasurer
appointed and a decision made on if these appointments will be volunteers or will there be some
form of payment (in cash, water or food).

R: (Chefe Salomao) These positions will be very hard work, and will need strong decision makers.
He believes that the Government should play these roles at the beginning of the project. MAFF,
Chefe of village and the WUA leaders need to make decisions on who and how much, particularly
utilizing the district and sub-district Government officials.

R: (Alfredo) To make decisions on how to pay and how much these positions (and other
expenses), we need to begin with strengthening the capacity of the WUA groups and the leaders.
An outline of the training that will be provided to the WUA was discussed from the workshop notes.

(Alfredo) Summary of tasks and responsibilities

WUA formed

Board Members (4) chosen.

Survey of beneficiaries numbers, areas, water needs,

Cropping pattern detailed

Water we have, then we needs a detailed plan on how to manage it. Begin the process of
setting regulations.

Determine how we will collect the water user fee and its management.

After construction obligations

Manual of regulations for operations and maintenance - workshop to assist

Outline of the Schedule of Project Implementation
The Base Design study is near completion
Now we need the WUA groups formed and trained
Then a M.O.U. between Governments can be drawn up.
Then within next 2 years implementation can begin.

(Sub district Administrator Domingos) This workshop had simple objectives to determine if
members of the WUA are positive about implementing this project and if they understand the
responsibilities and contributions. There are over 1000 beneficiaries that need to know about these
responsibilities.

This project will utilize all of MAFF divisions, not just the Irrigation Division. The benefits of the
project will flow on to all community farmers.

Gives thanks fo all participants and hopes to see you all soon. The take home message from this
workshop is that the community positively wants this project to go ahead and they are willing to
contribute to its success.

3.00pm Workshop closed

AB-18



List of Participants

No Name Organization
1 Yuki Kuraoka Jica Timor Leste
2 Martinho Bili Mau Chefe suco Lalonca
3 Jasino Araujo Soares Com.ESQ. Maliana
4 Antonio Marques Suco Raifun
5 Arcanjo R. Tilman Dist. Development Officer Bobonaro
6 Juvenal C Soares MAFP / Central
7 Manuel S. Barreto Agriculture
8 Estavao Lopes Agriculture
9 Natalino Araujo Agriculture
10 Matheus Mau Agriculture
11 Alberto A. Fernandes Chief Village Raifun
12 Ponciano de Fatima Village Council,
13 Paulo Afonso Agriculture
14 Filomeno G.M. Youth Representative/ Radio Community. Maliana
15 Domingos Monis Chief sub-village
16 Domingos Lopes Agriculture
17 Tome Vicenti Representative Ritabou
18 Cristavao F. Chief Sub-village Saunleu
19 Manuel Lopes Agriculture
20 Jose de Jesus Agriculture
21 Antonio Santa Cruz Village Chief
22 Faustino R. Bere Focal Point Meio Ambiente
23 Maria do Carmo V.Moreiro Cabinet S.FR. IV
24 Alipio Moniz Community Development Officer Sub-district Maliana
25 Salomao Da Cruz Chief Village Odomau
26 Juvinal Salvador Agriculture
27 Joaquim M. Aldeia Maganotu
28 Antonio Aldeia Ritabou
29 Manuel Henrique Agriculture
30 Luis de Oliveira Agriculture
31 Duarte Lelo ASC. Bobonaro
32 Rui Mamuel Lasi Irrigation Division MAFF
33 Celestino Henrique Irrigation Division MAFF
34 Fernando Dos Santos Ritabou / Samelau
35 Domingos Martins Administrator Sub-district Maliana
36 Vicente H. Guterres Chief Irrigation National Office
37 Kazumitsu Tsumura Sanyu Consultants
33 Pedro Laurentino da Silva Independent Consultant/ Translator
39 Shinobu SAKAI Advisor to MAFF
40 Robin Jong ARO Unit JICA
41 Alcino Mauleto Group leader
42 Chris Walsh World Vision Food Security Officer
43 Julio Goncalves World Vision
44 Moizes Pereira Group leader Manama
45 Juvenal Salvador Odamau
46 Alfredo Soares Maliana
47 Joao justinho Holsa
48 Dinis A Holsa
49 Domingos M Holsa
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19 |8 (No.8) — 0+ 345| 75 |L:7.0mxH:0.3m x 3B% ZIEHE

20 |##% T (No.3) BRi-5 0+ 902 - AH: 1.5mx W: LIm EEE

21 | REUFEE (No.7) — 0+ 980] — |W:0.6m=xL:3.5m (Bif#0 [Zm#I0

22 |EE (Nod) - 1+ 020| 723 [L:1.5mxH:0.3mx 2B LHEHE.

23 |#ZET (No4) BRi-6 1+ 025 — | 4H: 1.7m x W: 1.0m 2EHE. EEICRER
24 |10~ ME(No.8) - 1+ 040 — {W:27mxL:4.0m MERFI A, AR

25 |RE (No.9) - 1+ 060 —  (W:25mxL:3.0m SHEERIE. 15505

26 |KH (No.10) - 1+ 070] — |W:25mxL:30m ZREEIN. HENFA

27 [ (No.s) — 1+ 080] AR |L:1.2mx H: 0.3mx 1B¥ EEEE

28 |300Y-baRiE HE(No. 11) - 1+ 085] — |W:23mxL:29m BERFIE. BMAEH

29 [AEERAANAL THE L (No.D) - 1+ 100] —  |#45mmSteel Pipe L: 3.0m BERRFIAL

30 | ABHGHIE (No.12) — 1+ 105 —  |W:1.5mxL:2.0m EEHIA.

31 |#EET (Nos) BRi-7 1+ 170]  — | AH:1.5mx W:0.95m S FE,

32 [ REHERS (No.13) - 1+ 185 —  [W:15mxL:2.0m @0,

33 [ABBEE (No.14) — 1+ 195 —  [FLAR4A xL:3.0m AEHIE,

34 [3/9)-HiB(No.15) — 1+ 210 —  |W:23mxL:3.3m e N

35 | ABURER (No.16) - 1+ 225 —  |RA3# xL:3.0m EEHE A, LFAAS Z150mm x 3.0m
36 BT )-MNo.1T) — 1+ 255 —  |W:28mxL:2.0m RHEHE.

37 | RBUFIEH (No.18) — 1+ 285 —  |W:l3mxL:2.5m EEEH.

38 | ABUEEHE (No19) - 1+ 200 — |W:10mxL:25m ZRfEHE,

39 AR (No.20) - 1+ 310 —  [HA24 xL:3.0m L.

40 |ARBBER (No.2DD — 1+ 325 —  |(W:20mxL:25m. FLAI34& |REEIA.

41 |ARHEEE (No.22) - 1+ 340] —  W:12mxL:20m. K10 |SEHI,

42 |[EIERAS THE — 1+ 350 —  |#&25mm§teel Pipe L: 3.0m BEERFIA.

43 {8 (No.6) — 1+ 360 A& |L:22mxH 0.3mx 2B L EEE

44 [ABIERE (No.23) — 1+ 370 —  |[MASAxL:25m EEEIH,

45 |5 K L (No.8) — 1+ 380 ZEfE|3KKEE W:0.55m x H: 0.9m(1)| S W kAE.

46 8% (No.7) — 1+ 398| A |L:12mxH: 03mx 1B L EE

47 |#E£ 1 (No.s) BRi 8 1+ 400 — | AH:0.55m x W: 1.0m A=A,

48 |FHEHEQIYI-INo.24) BRi-$ 1+ 405 — |W:60mxL:3.5m SEBE,

49 |20 ME(No.25) — 1+ 485 —  [w:24mxL:3.0m BEfIm. BATHA

50 [AREBEE (No.26) — 1+ 535 —  [FLA3A xL: 2.0m 2,

51 [#%38 (No.8) — 1+ 550| & |L:1.8mxH:0.3mx 1B¥ R

52 |ARBIEE (No27) - 1+ 553 —  [AAKIA xL:2.0m ZREEN.

53 | ABIBERIAE (No28) - 1+ 570 — W: 1.0mx L: 2.0m. 2EEIA,

54 [3/9)-ME(No.29) — 1+ 590 —  |W:25mxL:2.5m HEERPIE . MAWA

55 | (No9) — 1+ 593 4R |l 1.2mxH: 0.23m x 1B¢ R

56 |AHEEME (No.30) — 1+ 600 —  [FuK3A xL:2.0m A,

57 |¥EH (No.10) - 1+ 620 K |L:1.3mxH: 0.35mx 1B EEAE.

58 [ABIBHEE (No3D) — 1+ 630 —  |W:1.0mxL:2.0m EHER,

50 |[#%%ET. (No.7) BRi9 1+ 660 — | AH:0.9m x W: 0.6m MR,

60 |[ARBUERHE (No32) - 1+ 670 —  [W.1.0mxL:20m. FLASE [EEHEHIM.

61 (HEKFA 1L (No.I) - 1+ 680 {if |BE100mm/S1 THRR EWAAE.

62 [ABEEE (No.33) — 1+ 673 —  |W:10mxL:2.0m, Hi38 WA,

63 [ABUFHNE (No34) — 1+ 700 —  [W:1BmxL:2.0m KEE REEIE,

64 |#eiE (No.11) - 1+ 705| A |L:1.5mxH:0.35mx 18 T RIE,

65 [Be# (No.12) - 1+ 720 AjE |L:1.0mxH:0.3mx 15 SIHEEE.

66 [AKEELDE (No.D) - 1+ 730 —  |W:26mxL:2.6mxH:2.lm ZEHEIT,

67 1129~ ME(No.35) — 1+ 7400 — |W:50m=xL:29m. -ib#fE, |BERAIA. orARIA

68 |[ABE 1LOFE (No.2) - 1+ 750 - W:4.8mx L:4.5mx H: 2.im RIRE I,

69 |#H (No.13) - 1+ 760 Aif L 1.3mx H: 0.3mx 18 ETFAE.
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= W& WaEHS | W A [REMNE 4 JL il #
70 | ARIEER (No.35) — 1+ 765 — (W 0ImD A x L:2.0mx 68 [2HEH&IA,

71 | RBUBERE (No.36) — 1+ 780 — [AK2KxL:20m AR,

72 | ARUEERE (No.3T) - 1+ 790 —  [PLK9A xL: 2.0m 2N,

73 | ARBBEH (No.38) - 1+ 840 - |w:20mxL:20m, FLK16A |AmiEIA.

74 | ARG (No.39) — 1+ 80| — |W:12mxL:2.0m, &7 AT BN

75 | ARBURER (No.40) — 1+ 870 —  [FLK14 xL: 2.0m ZFEIN,

76 338  (No.14) - 1+ 885| 7 |L:1.0mxH:0.3mx 15 FREE.

77 [3700-M(No.41) — 1+ 900 —  (W:30mxL:25m BEGRFIA. AR,
78 [3i (No.15) = 1+ 905| A% |L:12mxH:02mx 1§ .

79 [ARBHHIE (No42) — ] + 920 —  |W:08mxL:1.5m. EWEIN, #seFuRLA
80 (¥l (No.l16) - 1+ 9500 AR |L:20mxH:03mx 1B EHEHE.

81 [2279-MHENo.43) — 1+ 955 —  |W:22mxL:2.1Im BERRFUM., — e,
82 |ABDREE (Nodd) — 1+ 970  —  |W:1.2mxL:2.0m. #5548 AW,

83 |5k L (No.9) BRi-10 1+ 999 Aiff |3KKER W: 0.5m x H: 0.4m T E,

84 |EHHENT I (No.1) BRi-I0 | 2+ 006] — |W:08mxL:0.6m HEZRRIA.

85 [JEREHAMF C(No.1) BRi-I0 | 2+ 012]| — |W:08mxH 06mxL:7.5m [BEERFIA. HoisE,
86 |5/KT (No.10} BRi-10 | 2+ 020| A [350KkEW:03mxH 055m [, 228K W:075m x H: 0.65m
87 |AKBUEERE (No4Ss) — 2+ 0500  — |W:02mOAR x Li2.5m x 38X REHIA,

88 | ABERE (No.46) - 2+ 070 — |W:10mxL:2.5m. EcAlER

89 | ARKEEEN (Nod?) — 2+ 085 —  |W:0.3mODH x L:2.5m x 1§ SWEHIH,

90 |#&ZET (No.g) BRi-11 | 2+ 121 — | AH:1.5m x W: 0.8m SEEE.

91 | ARIRIEE (No4s) — 2+ 2000 — |W:1.5mxL:2.0m. 58 2mEl,

92 |#iH (No.17) = 2+ 201 AF |L:1.0mxH:02mx 25 EEHIE,

93 | ABUREE (No.dR) — 2+ 215 — PR L25mx 3% 2mEEln,

94 | ARBIAREHE (No49) — 2+ 230 - [ L25mx4f ZEEIA.

95 |ii#H (No.18) - 2+ 231 B L 10mxH 02mx 15 S,

96 [ABIAHEE (No.50) — 2+ 300 —  |W:2.5mxL:2.0m, EEEIN,

97 |#H£ L (No.9) BRi-12 | 2+ 319] — | AH:05mxW:0.9m P HME,

98 |k (No.19) - 2+ 370| A |L:1.2m x H: 0.35m x 28% ZREIE,

99 | ARDEEE (NosD — 2+ 375 —  |W:2.5mxL:2.5m. PEEIA.

100 | ARBBEH (No.52) — 2+ 390] —  [FLAL25mx3% 2EEA.

101 |#EAE. No.53) — 2+ 400 —  |W:2.0mxL:2.0m, EE&RIO,

102 |#EH  (No.20) - 2+ 410] AE [l 1.3mxH:0.25mx 1B¥ LEEE.

103 [3E48 (No.21) — 2+ 450 AE |L:0.8mx H: 0.15m x 1B¥ RHEHIE.

104 {HE (No.22) — 2+ 465 EF L 13mxH 0.25mx 1B ElHEN

105 |ARRAEE (No.S4) — 2+ 466 — LA L25mx 1A 2EEH.

106 |58 (No.23) - 2+ 4750 AR L 1.0mxH: 0.25m x 1B EHEHE.

107 |#&£1. (No.10) BRi-13 | 2+ 480 —  |4H: 1.3mx W: 0.8m e

108 [#eHH  (No.24) - 2+ 560| ZopE |l 1.0mx H:0.25m x 15 EEHE.

109 [ARRBEER (No.55) - 2+ 565 —  |W:2.0m x L:2.0m, WA,

110 [ARBLHE (No.56) — 2+ 590 — MR L:2.0mx 28X kAN

111 |#FEL (No.ll) BRi-14 | 2+ 600 —  |AH:1.3mx W:0.6m S EHE,

112 |76 (No.25) — 2+ 650 7ot |l 1.4mx H: 03mx 1B EEMEE.

113 [RBUEIHIE (No.57) — 2+ 655 — | L25mx 68 PHEHER,

114 [RBUEEH (No.58) — 2+ 685 - |# L:2.5m x 5§ SHRIH.

115 |[A%AEE (No59) — 2+ 700 —  [FHAL25mx3A SWHEID,

116 %G (No.60) — 2+ 15 —  |W:2.0mxL:2.0m, EWEIE.

17 |#E#T (No.12) BRi-15 | 2+ 725 — | 4H:0.4m x W: 0.8m ZERE.

118 |17)-ME(No.61) — 2+ 765 —  |W:3.0mxL:2.0m B FIA. SRTH. BamiE.
119 [#EZE 1 (No.13) BRi-15a | 2+ 770 - | 4H:0.3m x W: 0.8m L.

120 [AREARNE (No.62) - 2+ 800 — [AML20mx34 LN,

121 [#8  (No.26) - 2+ 810 A% |L:1.0mxH:0.2mx 1Bt TR,

122 397 ME(No.63) — 2+ 820 —  |w:1.5mxL:30m BERFIA. S5k,
123 |5 L (No.11) BRi-16 | 2+ 831| ZEE 3K W 025mxH: 0.75m  |EmickE. 22k/KH W:0.8m x H: 0.9m
124 |64 (No.27) — 2+ 870 ZErE |L:2.7mx H: 0.3m x 2B% REEE,

125 |TEHHNT L(No.2) BRi-17 | 2+ 880 ~ |W:12mxH: 0.6 xL: 4.5m (FMEimEE.

126 1437k I© (No.12) BRi-17 | 2+ 890| /il [3:K/KES W:0.45mx H: 0.85m  [& B, 2% /KE W:0.5m x H: 1.0m
127 |%#ET (No.i4) BRi-17 | 2+ 892 — ! AH:1.3mx W:05m W,

128 | KERERE (No.64) — 2+ 925 —  |W:2.0mxL:2.0m ZEEIT,

129 |ARBIBEEHK (No.65) — 2+ 940 - W: 1.0mx L: 2.0m. $R5¥ AEEIE.

130 |#2£ [0 (No.15) - 2+ 955 — | 4H: 1.0m x W:0.55m AN

131 [KEURGE M (No.66) — 2+ 975 —  |W:25mxL:20m, AK17E |RiEiEI.

132 |250)-MENo.67) — 3+ 070 — |W:25mxL:3.3m BERFIA. BoaiE,
133 | ARG (No.68) - 3+ 105 —  |W:25mxL:20m, FLAISA | EEHEA.

134 | AR (No.69) — 3+ 155 — W:10mxL:20m. 48 ZEHEIA.

135 |#5Z L (No.16) - 3+ 2000 — [ AH:0.95m x W:0.55m i,

136 | ABEE (No.70) — 3+ 340 — [W:08mxL:20m, ILK4EK [LEHIP.

137 [AREEE (No7DD - 3+.360) —  [FHAAL20mx2A RN,

138 [ABUEEH (No.72) — 3+ 385 ~  |W:12mxL:2.0m. #6#K IR,

139 [ AHIBRE (No.73) — 3+ 400]  —  [W:1.8mxL:2.0m. H{7#C EAEAlER

140 | ABUIETH (No.74) - 3+ 455 - [BHAL 2.0mx UK 2HEEIA.
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5 B A EES | B 3 |REME H JT i %

141 | AESBEE (No.75) - 3+ 510 —  [W:20mxL:20m, FLKILE |EWEIO.

142 [ABSEEE (No.76) — 3+ 565 — W:20mxL:2.0m. FEI4A | EREIT,

143 [REBEE (No.77) - 3+ 575 -  [ALAL30mx 14 AmEEA.

144 | ABBEF (No.78) — 3+ 620 —  |AAL LSmx 24 REHIA,

145 [HEZKIRA 1. (No.2) - 3+ 685| A |W:06mxH: 0.6 xL:5.0m ARy 7 AFER, BN - o
146 | RBIFERE (No.79) - 3+ 735 —  |W:235mxL:2.0m, fLKl4A&  [2HEHEIA,

147 [ARBSEE (No.80) - 3+ 750 —  |W:20mxL:20m. FLK12AK  [SRHIA,

148 |53 K T (No.13) — 3+ 760 iR |3SCKES Wo0.4m x H: 0.65m | 2SR, 207KEE W 1.0m x H: 0.6m

149 [ARIEH (No.8D — 3+ 780 —  |W:20mxL:25m, dLK14E  [REHI.

150 [HEABAT (No.3) - 3+ 805| & [W:06mxH: 0.7xL:50m WA 7 ZHR, BN T B
151 [ABEHHE (No.82) - 3+ 815 —  |W:35mxL:2.5m. FK204  |2EEIA.

152 |57 11 (No.14) - 3+ 830 AiFt |3%7KEE W:0.3m x H: 0.8m .

153 [ARBUEERE (No.83) - 3+ 845 —  |W:20mxL:1.5m. FLKI8A |2EEIH.

154 |ARBEEE (No.s4) - 3+ 895 —  |[W:25mxL:i20m. uK144 | SEEIH,

155 |73/KT (No.15) - 3+ 905| AR [3KKEE W:05mxH: 0.2m HaEk.

156 | ABHHIG (No.8s) — 3+ 945 —  |W:25mxL:2.0m. JuLKI24 | EWEIN.

157 |HEKiRATL (Nod) - 3+ 980 EE |W:06mxH:04xL:50m AR Y 7 ZFae, MR 1 R
158 |77K.L (No.16) — 4+ 060 A |3KAKEE W:025mxH:0.7m | RE#E. 2KKHE W:0.3mx H: 0.7m

1539 | ABUERHE (No.86) - 4+ 130 —  [ALAL20mx2%& A,

160 |57k 17 (No.17) — 4+ 145 i |3&KEE W 0.25m x H: 0.8m EEME, 24kE W: 0.3m x H: 0.8m

161 |ABUEEH (No.87) — 4+ 170 — [k L 20mx2% 2EEIA,

162 |73/ T (No.18) - 4+ 260| AR |3KKEE W 0.5mx H: 0.2m(E) |#FE, 2 KEE W 0.6m x H: 0.3m

163 |37k 1 (No.19) — 4+ 205| AR |35UKEE W 03mx H: 0.2m(h) |#8%, 2RAKE W 0.6m x H: 0.3m

164 [ABAER (No.88) = 4+ 295 — | (180.3m) x L: 2.5m x 1H EEIE,

165 {57k 1T (No.20) — 4+ 365| Aifg |3KKEE Wi 03mx H: 0.2m(t) |#HEE, 2%KEE W 0.6m x H: 0.3m

166 | ARIAEH (No.89) — 4+ 385 —  |W:20m=xL:15m. LKA |REHIA.

167 |ARBUERER (No.90) - 4+ 420 —  |w:2.5mxL:2.0m. ZHEHEIA.

168 | 37K 1 (Ne.21) — 4+ 470 AHE |3BRAKE W 04mx H: 03m(L) [#E&, 28K W:0.6m x H: 0.3m

169 | ARG (No.91) — 4+ 510 — 4R (#80.3m) x L: 2.5m x 1% EEEE.

170 | ABIAEH (No.92) — 4+ 530 — B (480.5m) x L: 2.5m x 1§ ZHEEIH,

171 | ABBEE (No.93) — 4+ 565 — | (80.3m) x L: 2.0m x 1% LEHIN,

172 [T (No.22) - 4+ 580 A [BRKE W 05mxH: 02mit) |[#iE. 2KKEE W:0.6mx H: 0.3m

173 |57k T (No.23) - 4+ 650 Aifg [3AKEE W 03mxH: 0.2m(t) |[F3&, 2K/KK W:0.6mx H: 0.3m

174 [2KT (No.24) — 4+ 7751 A |3XOKEE W 05mxH: 0.2m(d) |Hi&. 28K W 0.6m x H: 0.3m

175 {53k T. (No.25) - 4+ 835| ZEBE |3AW: 1.0mxH:06mxL:4.5m |FAR v 7 ZEak, HEEN T . o
176 |HEKIRA L (No.5) 4+ 8751 ER

177 |JEBEHANT T(No.3) 5+ 145

178 |7 KL (No.26) - 5+ 250] R
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AP OFRIGE (0.04%)
A ARBIFE : 0.1~40mm
1,900 m* (100.0 %)

—_—

HER R (R EO 20%)
FHRBITE  1~40mm
380 m* (20 %)

_—

O
1) BkFoFmwE (0.04%) ¥
2,700m’ x 750ha/1,050ha = 1,929m’

Bk DA RIS &
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1,520 m’ (80 %)

=
2 Bk HE O PRt
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i
¥% —_—
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KEETHTF
FRBIFE 1 0.1~0.3mm
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MBS E T HRA TSR

[E 5 HE
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——— e -
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210m* x 100ha/150ha = 140m’ = ﬂﬁ%ﬁa ?&, %(;'4’“"’
=
2 Bk HE 0D LT
§ XHBKIEE : 0.5mm~
o 70 m* (53 %)
_E‘ —_—
=
« RO IR
k%) FARIFE © 0.3~0.4mm
g’% omd(1 %)
2 —
KEETHTF
FHRBIEE : 0.1~0.3mm
10m® (6 %)

B A8-8-1

ZHICETHRALEBAIER

A8-35

EEERCHTHRALHL




2) TS —rs17

AKFOiRITE (0.04%)
THEKIFE : 0.1~40mm

HERP R (FRRY RO 80%)
HRKIFE . 1~40mm

ATV 2,700 m® (100.0 %) 2,160 m’ (80 %)
—P —b
a
) AAKPORE (004%) ¥ B L1 A iR B

TERIFE © 0.1~ 1mm
540 m?® (20 %)

(1.07m%s x 30 H +0.50m%s x 90 H)
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BB OmE (0.04%)
HHKFE  0.1~40mm
2,300 m® (100.0 %)

HWE (R0 30%)
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—__-, »
a
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140 m® (6 %)

HAMICE T EHFAA LI

HBEL YA T

AR OifiE (0.01%)
B : 0.1~25mm

ERE (FHao s50%)
T ERBIFE © 0.4~25mm

Zasn 180 m® (100.0 %) 90 m® (50 %)
——, ~'——>
i
) AR ORDE (0.01%) © ok L,ifﬁi)\fﬁﬁ’}‘%
lad g ) TR ~
210m® x 130ha/150ha = 182m’ = ﬂgﬁéio{i}é (()51) %(;'mm
g
2 Bk D PR
g Xt SR ¢ 0.5mm~
e 80m® (93 %)
¥ —_—— -
&
0 BRI
k% FERRIE  0.3~0.4mm
o om’ (1 %)
W —
KAETHT
HFRBIFE © 0.1~0.3mm
10 m* (6 %)

RHICHE T DRALHBAILER
A8-8-3 HEL & A TLIMHEICHISDRALMBAL

AB-37



8-9 BEFE. t¥MELUVERRET OR

8-9. 1 EEBD=RE
Bt B HE ok E B A X

3.20 ., 1.00 . 430 10.00
= ¥ _EL. 25440
2
= /s L0
<
= o
N _EL. 249 00
[ 5 @
s = &
- Ql\_&\_ ey
10,00

(1) BREOCTRLIO

@D FTHRI o

FEEZBHRTAETKICED FTRAKZERBESNSE®RERH S0, BEETRAICTS
O aHRBELT. FHRAKOERZHIET S, 2B, FTHRI7QDOESIR. TBKEEE THR
FHEE P207) 2L D, FR2DOLDIZEHET 5,

THIO ER. 791 (Blighh oXEDKRD B,

1,=06-C,D, =06x4x 540 =557m
ZZi. L PR 7/aroEE (m)
D, : /O Tk EENSEEEXRIGE TOESE (m)
D, = EL254.40 m-EL 249.00 m = 540 m
C : 771DFK. (WE) C=4
o T.BERERZEMAL. LMHOTHI /O > EAOLE T, BEFERO TR 02 &3,

100m &9 5,

@ BEBROKFAE

NAETOBEOREDIZIE, TFEABmCERBEOEHICHOBEROEE (JU—T0D
FE X, creeplength) ZHEMRTHIENVEITRSD, BRTREBEREIL. © 751 (Bligh) @
HiE, B @ L—2 (Lane) OAHED_DDHFETRDOIEDHNRKEWVWEZIRS (BHEH L&
HiE p192 &),

2B, ETHROBRKMZEIR, Z2ERAATTRAKEZ0ELTKkD S, £/-. BEIEE
BT A THRIT O TFHREOA Y 712130 0 — T R—IL2RET S, WHHT. BERE
IR TFHRmOA Yy FA 7R RAFRZNWHED LT 5,

A8-38



@ SBEREOKRT
iy 724 (Bligh) DHE

S = C-dH=4%x540=21.60m = 27.20m
ZZiZ, S EFROEBmMICH o TH-2B2ERE (m)
$§=370+150x2+1.00x2+ 18.50=27.20m
C : 7TI1OFK. (WE Cc=4
AH . ENROBARKA A, AH=540m

iiy L—2 (Lane) OFik

L=C:dH=25%x540=1350m < 1487 m
ZZW. L : BADERSEKE (m). L= 2 0,+1/3-3 0,
L=(3.70+150x2+1.00x2)+1/3x18.50 = 1487 m
C . L—DEARDEZ) TR
(EAEBESAEEGRNA) =25
AH . EFROBRKKIIZE, 4H=540m

PLEDOER, THRI7OCE : 10mid@ERE2MEL. 2 ThD,
@ FTHRIFAVE
TR 7O EIZ, BEHAONS L AZETARALIDRD S GEY TRHELLE P27 BH).,
t = 43 (4dH-Hp/(7v -1
ZZiz. ot BRSO 0V EE (m)
AH : EFHROBERKMNE., AH=540m
H : BFHEXTORBKDOELEKAE (m)
v o EFROAIIOCOMEIOHLE, v=235t/m’
43 . BRE

2R BERE
L=370+150x2+100x2+1850=27.20m

AMIJAETORERE :
La=370+150x2+1.00x2+850=17.20m
A MR ETOREKOEIKH -
Hi=LyLx JH=17.20/2720x540=341m
TI7nVE ;.
t = 4/3-(AH-Hp/(1 -1
=4/3x(540-341)/(235-1)=197m

WHT, AIEOLT OV EZEZEWHEEGDET, t=210m &9 5,

AB8-39



(2) BEREOERL
® EXIE

T B TKIZ & D IR IAHE X N B RIS 5 b, (M FiRp T 7
L MK TERET 5, iab, #K ORI, BKERE TRAEE P259) KLY,
TRk >izatmT 5,

ERILER. 7714 (Blighh DXL DKD S,
L=Lg-la
Lg=067-CHa-gq *f =067x4x +540x1122 - 1.0=20.86 m
Ik, L : BRIOEZ (m)
Lg : T7O0COEI L EERIOESLEZEDEHEETO2E (m)
H, : @KEOTRAIOKMEIVEEETOESE (n)
H, = EL. 254.40m ~ WL. 249.00m = 5.40m

q  BREHOKBOEAIEYZ 0 OFE. q=11.22 mYsec/m
f EAEEOREE. f=10

L =20.86-10.00 = 10.86m
o T, BIEEFOEETEIX 120m (=47 x @ 3.00m) &7 5,
@ #EK7Ovo
EERTOy 2, WAKICEFIL, ZELTWARENHS, | BHOERTOy 7 OEBEOHE
HARTEAD (B/KATHY LRFHLE p259 i)

W >377-A-V72g =377x1.35x525/42x9.8) = 7.16 ti/f#
ZZWZ. W ERTovso1BoEERE fE)
A FRDVEZET BHEM (m*/E)
A =0.50x 2.70 = 1.35 m*/fid
Vo RARRT O ZICEHRT HROIE,. V=5.25m/sec
g . BEHOMEE, g=98m/sec’

- T, ROy 2k, HEBHB+FEIT Oy 10§ :270mx £X :270mx &3 :1.0m (H
& 875t &9 5,

A840



8-9.2 WM ORE
(1) xMHDIES

D AR: (] 2.0m%sec) OEKIZHBNWT, THHAOFEBA 04m/sec BEE 5L D17,
THHOEEIIRDISIZHRET S, 2B, HEE05m 7 FAD &, A NOFZKEDS 0.9m
&b,

THHIES : B = IR : 2.0mYsec/ (i ¢ 0.4m/sec x 7K : 0.9m)
= 5.6m

HE->T. B 3m. ES15mOFy — k2 T+idn 2R 5,
(2) TEbrtERTED

Rttt AE N
300 6.00 8.40 10.00
ZWL. 254.40

12530060, 9 KA 2
2530000 ;| Y_EL 2529

ool

540

T

5%) 1 go

2.80

0

— N _EL.249.00

10.00

@ TRMKIERESM

MEFER (FAR) © Qu=2.00msec

VWb B ORI - dpax = 40 mm

TAT R HE M )G (HE L) I,=1/100. GETFH) Iy=1/60
T AR E n =0.020

@ LrbetHitdnm A

YKEDOE, MK, FEKEELDHREARE (dmpx = 40 mm) 1T HY— R &
BIICED 79 aTEBLLDITHRET S,

RS © V.= J20xdmax = +/20x0.04 = 0.89 m/sec
BRAKE: h.=V.S/g=089"/98=0.08m
FRARAED : L= (0.020x0.89/0.08%* =0.00919 = 1/ 109

> T, LM AECE NIRFIR SRR &9 5,

TR AIED =1, =1/60

A4l



(3 TR IO
@ TBHOTHIIAVE

TWHOBRTKRICE D FRMERERERE NS EBRENRDH S0, THH FRAZT 02 28
BLT. THRAKROERBZHILT S, 28, FRIOCOESIT. [BRKEHEE TR HAE P207]
IZED, FTROLDIZEHET 5,

TRr7or&id. 771 (Blighh ORXLDRD S,
L=09+CyD, =09x4x 540 =837m

ZZiZ. L o FRIZuZoEE (m)
D, : 702 FiRiiEENMNSS —~ FRIFEFTOBE (m)
D, =EL 25440 m-EL249.00 m = 540 m
C : 7I10REK. (W) c=4

WoT. REMEREHRRT SO, TUMHEO PRI ECRIZ, 100m &7 5,
@ TwHORERER
1) BEGIE

NAELTON DDz, EFEMACIRAMABEOERICR DRBREROEE (V)70
&, creep length) ZHERT 2 2 EMBEIINRD, BRTRERBEREIL. © 771 (Bligh) ©
FHik, B @ L— (Lane) OAHEDZDDHIETROMEONKENEEZRND (FHE TR
HYE P 192 BHD). |

BB, LTFHROBAKMNERDZ. EE2ERAATTIRAKEZ0ELTRDS, £ir, BEHER
I DD FRI O FRED Ny bt 2 1i30-7 +-V & BB 5, - T, BEREICIET
Dy A T7IRRRAFEEWHDET S,

2) REBEROMRE
i) 774 (Blighh DAk

S=ZC* dH=4x540=2160m = 2640 m
ZZiZ, S EFOEBEIZHE - TH- 2RERE (m)
S=1.00+190+150x2+1.00x2+18.50=26.40m
C : TI1OFKK (W) Cc=4
AdH : ETFROBRKKAZE, JH=540m

iiy L—> (Lane) DA%

L=C-*4H=25x540=1350m = 14.07m
ZZiZ. L BEADOERBRKRE (m). L= % 0,+1/3-3 0,
L=(1.00+190+150x2+1.00x2)+1/3x 18.50 = 14.07 m

A8H42



C L= OERDET—TERE.
(L EEAFEA) C=25
AH @ EFHEOBRAKMZE, JH=540m

PAFOfFER, FTHRI7O0VE  10m idWXAHmREL. ©L2TH 5,
@ TMHOTHIIOVE
TRIZ7OCEER, BEHONT CACETAALDKD S (B LEREHLYE P207 BR),

t = 43+ (AH-Hp/(7v -1
T2t C BEEo T U EE (m)
AH © EFROBAKMZE, AdH=540m
H;, : #BithAFE TOREKDOBLEAKIE (m)
r o EFBIRI IO COMBIORE. 7=235t/m
4/3 1 RER
o RIRHERE:
L=100+190+150x2+1.00x2+ 18.50 =26.40 m

o AMRITORERE :
LA=1.00+190+150x2+1.00x2+850=1640m

o AMKETORBEKDAKKE :
H¢=La/Lx AH=16.40/26.40 x 540 = 3.35m

s T/VE:
t = 43 (JH-Hp/(v -1
=4/3x(540-3.35)/(235-1)=2.02m

o T, AaOT 7O EIE, t=210m & T 5,
(4) Tt EERT
D THHOEKRIE

TR O FAICK O FHREIRIIFRE I NS EHRENRSH D720, LM FFEAT T 0 228 m
LTERIZRETS, B, BRITOEX L. (BEASHEE LRSHELE P259) 2k, T
DX DIZEHET B,

EKLTEIX. 7751 (Blighh ORKDRKRDD,
L =LB -la

Ly=067 CJHa+q - f =067x4x +540x1997 x1.5=41.75m
ZZiZ., L . EBERIOEZE (m)

Ly : T7OOESabtERTORILZEDRKELO2E (m)
H, : KO FREDOKEIVEEETORT (n)

AB43



H, = EL. 254.40m — WL. 249.00m = 5.40m
q o BREHEKEOBAIEYSZ 0 OFE. q=19.97 m¥/sec/m
f o AEMEDORER, f=15

L =4175-1490=26.85m

fE- T, tWOHEEDOERTEIZ, 270m (=9%] x @ 3.00m) &T 5,
@ THHOEXRIAVY

EETOw 73, WAKICERL., ZEELTOLARENRHS, | @OEFRTOVIDEED
HBZIIXRRKTHA S (B/KEHEE LREELE P259 £H)

W >3.77A-V¥2g =3.77x1.35x525%2x9.8) = 7.16 ti/f#
ZZiT, W EkT7ovsZ0 1 EOEER (f/fd)
A WAMERETHHEE (m¥E)
A=0.50x 2.70 = 1.35 m*{&
VRN Oy ZICERT BEFORE,. V=1525m/sec
g ENHOMEE. g-=9.8m/sec

W-oT, EBEREOw 213, HBIb+F 7007 i@ :270mx £ :2.70mx &
X :1.00m (EE : 875t/ &7 5,

A8-44



8-9. 3 BUKIESE RO LAk A
*U7F | BUKEEER

17.10 4.40
(HE ) (L#m)
T —; J
Y _EL. 25730 _/iﬁl.zsmo
—e
N_Y_FL. 256.80 nZg 7 HWL. 256.70 7 HWL. 256.7
o — e — N
o
A <
¥ _EL. 254.40 o
o)
Y _EL|2§2.90
17.10 J 3.00 3.00
060 080 0.60

EHE UL AL & HWL. 256.70m & RET 5,

(1) BEEHE
7&K % . hw = HWL. 256.70m -EL.254.40m = 2.30m
E K B O Aw = 16.90 x 2.30 = 38.87m’
i E . Vw=189.7/38.87 = 4.88m/sec

B P /K 58 : Hvw=4.88/(2x9.8) = 1.22m
I -7K 88 : H=230+1.22=3.52m
i & Q=170x17.10 x 3.52%* = 192 .0m*/sec

(2) @M (225 U—+ED

7K % : hs = HWL. 256.70m - EL.252.90m = 3.80m

M K E FE: As=3.00x3.80x 2 = 22.80m’

e i Ps=(3.00+3.80x 2) x 2=21.20m

% % : Rs=22.80/21.20 = 1.075m

HOE & £ : n,=0.020

K &) B Is=1/100

i Vs = 1/0.020 x 1.075% x (1/100)°° = 5.25m/sec
i 21 Qs=22.80x5.25=119.8m%sec

A E M B Q=1920+119.8=311.8m¥sec = 310 m’/sec

P> T. BUKIEXREZOE ERAEKAIE, HWL, 256.70m &/25.

A845



8-10 7kBEER/K T DFRET

8-10. 1 KBSt L UIKBRLIHE
(1) KamEEtRd

1) ERFHHUKE : Q = 1.37 m¥sec

2) ERETBURLL NWL. 25430 m
3) ERFEUKOME: W=150x2+0.60=360m
4) HUKOES : EL. 253.60 m

5) ERRUKEIGSUKHSH

BWRKBHBE (STA.0 + 030)
2.20

O.E45 211 0.045
\ V WL, 25395 ;
— s 0.1
S|
— w l
<
Y EL. 253.40

0‘14) 2.00 J.l)

s

FHEIZKE : h=055m

WK : A=1/2x(200+211)x0.55 = 1.13 m’®
i3 P=200+055x2=311m

BE R=1.13/3.11=0.364 m

HERE : n=0020

MEMTLIBL © 1=1/400

FE V =1/0.020 x 0.364*" x (1/400)"* = 1.27 m/sec
e Q=1.13x127 = 1.44 m*/sec > EHERE : Q= 1.37 m’/sec
(2) #ERAE
Bk I E & OKF thHE# K
V WL, 254,295

Vv WL. 254.263
V_WL. 254.163

V_WL.254.149 V_WL.253.942

£ T WL254081 _wy gs4q7g TV WL.254.090  WL.254089 [V WL.25395

60

V_EL. 253.55 EL. 25349 Y _ _ S EL 29349 _ __ _______ V EL 25340 V EL.253.40
YV _EL.252.90 EL 25290 V| EL. 252.8
4.50 1.00 21.30 . 2.00 10.50 l}.S 3.50 .00
{ 1 - ‘ '
47.30

A8-46



8-10. 2 JkEEEE
(1) MAICKBKAET

A be=fe+ VvV, /2g+(V,’/2g- Vs’ /2g)
ZZIK. dhe @ RAZLDZKNMETFE (m)
fe D WMARRRERER G E). fe=020

A D MABOWHE (m/sec)
Vo 1 WARIDWIE. Vo=0m/sec
g . BHOIMEE. g=9.80 m/sec’

4 he=0005m E{RET D,

FAZDKE : h; = NWL. 254.30 — 0.005 — EL. 252.90 = 1.395 m
BRAODE : B, =150x2+0.60=360m
RAZOEKERE : A =3.60x1.395=5022m’

FABD TR V,=1.37/5.022 = 0.27 m/sec

4 he =02x027"/(2x9.80)+ {0.27°/(2x9.80) - 0>/ (2 x 9.80)}
=0.001 + 0.004 = 0.005m

M- T, WMABOAKA = NWL. 254.30 — 0.005 = WL. 254.295 m & 7325,
2) BRIk BKEHET

A he=fc* Vy'/2g+(V3/2g-V*/2g)
ZZIZ, A he @ BRIZEDKMETE (m)

fc s BRIk AEERRK
V, . B#EBRBORE (m/sec)
V, ;o BREBATOFE. V,=0.27 m/sec

A he=0019m EIRET S,

EZE @ DKEE h, = WL. 254.295 — 0.019 — EL. 253.60 = 0.676 m
WA OONE : B;=1.50x2+0.60=3.60m
ERi@im s DE/KER © A, = 3.60 x 0.676 = 2.434 m*

ER B E DO V, =1.37/2.434 = 0.56 m/sec

ERICL 2B . A/A =2434/5022=048 X1, fc=044

4 he =044x0.56%/(2x9.80) + {0.56°/(2x9.80) —0.272/ (2 x 9.80)}
= 0.007 + 0.016 — 0.004 = 0.019 m

W T, BrER#EOK{L =WL. 254.295 -0.019 = WL. 254276 m &* 755,

ABAT



() EF7 —ICKBKAET

A hp=Q*/2gx (1/ {C*+ By* (hy- Ahp)’} -1/(By” * hy?)]
22, dhp: EF—IZXDARMETE (m)
Q © FREMRE. Q=137 m/sec
C D E7-ICLHEEER (HBLD). C=092
B; . E7 —@ilaEOiE. B;=150x2=3.00m

A hp=0013m ERET 5,

E7 @ EOKE h; = WL. 254.276 — 0.013 — EL. 253.60 = 0.663 m
E7 —iBi#E O B;=150x2=3.00m
E7—RiB&OB/KERE : As=1.50x0.663 x 2 = 1.989 m’

E7 —@iB%OR®E Vs =1.37/1.989 = 0.69 m/sec

4 hp=137"/(2x9.80)x [1/ {0.92°x 3.00” x (0.676 — 0.013)’} -1/(3.60" x 0.676"))
=0.013m

W T, E7—BBEDKAL = WL. 254.276 - 0.013 = WL. 254.263 m & 7525,
{4) RO U—2ICkBKGET

A hr=fr+ V3/2g+ (Vi2/2g— Vit / 2g)
TZWZ. dhr 2 AZU—IZEBKETE (m)

fr s A=K BHEESRK. fr= B -sin 6 - (/b)Y
fr=2.34xsin76° x (1.6/18.4* =0.09

Ve 2 AZV)—i@EdEOFESE (m/sec)

Vi 1 AZU—EEETORE. Vi = 0.69 m/sec

B D A7) N—OBRERE (AF). B =234

0 DAY= N—DHERA, 0 =76°

t C A= N—DJEE, t=1.6mm

b D A2 =2 N—OHODOFRIE,. b =284 mm

A4 hr=0002m ERET S,

A7) — DKL hs = WL. 254.263 — 0.002 - EL. 253.60 = 0.661 m
A7) — 2 DIF B,=150x2=3.00m

A7) — BRI OBEKERE : A= 1.50x0.661 x 2 = 1.983 m’

A7) — @O : P, =(1.50+0.661 x2)x2=5.644 m

2 1)— BBk ORE R, =1.983/5.644=0.351 m

A7) — @i OFE V,=1.37/1.983 = 0.69 m/sec

A7) — 2 RiEBOBAKER 1 = (0.015 x 0.69/0.351%*)? = 0.000433

A br =0.09x069/(2x9.80)+ {0.69/(2x9.80) — 0.69%/ (2 x 9.80)}
= 0.002 + 0.024 — 0.024 = 0.002 m

BL, TIOREBIZKXOKMEFIEIREL/EDS7H. 4 hr=0.100m % KA,

HEHT, A2V —iEiBEDOKL = WL. 254263 -0.100 = WL. 254.163 m & 725,

AB48



(6) EKODEERCK DHKAGET

A by =120 +Is)x Ly + (Vs' /28— V4’ / 2g)
T2, Ahy 2 BUKOOBRBIZEBKMETE (m)

I o BUKO RO EK AR,
| : BUKO P E TOMEM, 1L,=450m
Vs : BUKOFHBTORE (m/sec)

A hy=0014m EKET S,

HOK O FismDAKE hs = WL. 254.163 - 0.014 — EL. 253.60 = 0.549 m
BokO FRm s - Bs=150x2=3.00m

B/KO T s O KEE As=150x0.549 x 2 = 1.647 m®

Bk O T s O Ps=(1.50 +0.549x 2) x 2 = 5.196 m
kO b i DEEER Rs=1.647/5.196 =0.317 m

K O R i O ik Vs = 1.37/ 1.647 = 0.83 m/sec

Bk O F Fidm O BK AR - Is = (0.015 x 0.83/0.317%*)* = 0.000717

A hy = 1/2 x (0.000433 + 0.000717) x 4.50 + {0.832/(2 x 9.80) — 0.69%/ (2 x 9.80)}
= 0.003 + 0.035 - 0.024 = 0.014 m

HE-T. KO FHREEOKI = WL. 254.163 - 0.014 = WL. 254.149 m & 7525,
(6) BhAS U (CkBKGHET

A hy=1, " Vs’/2g +Vs/2g
ZZIiZ, 4h 2 EDDIZEBAMETE (mn)

f, D HDIC K AHEREE. =10
Ve . HPKEEFRRTOME (m/sec)

4 h,=0068m ERET 5.

A 7K B TR um D KT - hg = WL. 254.149 - 0.068 — EL. 253.55 = 0.531 m
B A LimshDng - Bs=3.20m

HUAH KRS B D@AKERE © Ag=3.20x0.531 = 1.699 m’

B KB bR i D30 Ps=320+0.531x2=4262m

B ASF K BE L 5 i OD PR Re = 1.699/4.262=0.399 m

HRASY 7K B b i i D 0 Ve =1.37/1.699 = 0.81 m/sec

BT /KEE BRSO BIKAED @ L = (0.015 x 0.81/0.399%%)? = 0.000503

Ah, =10x0.83*/(2x9.80)+0.81°/(2x9.80)}
=0.035 + 0.033 = 0.068 m

- T, BEUATKEE B DKL = WL, 254.149 - 0.068 = WL. 254081 m 725,

A8-49



(7} Ef{tKIBROEERIC L HKAET

A bhp=12(s+1)xLe+ (V/ /28 - V' / 2g)
ZZIZ. 4 hp @ BUTKEBROERICEZAMETE (m)
L o ERA KRR T iR OO Bh /K A)EC.
Lg s BRI T E COREE. Le=21.30m
V; o EUAKES TR T ORRE (m/sec)

4 hp=0003m ERET S,

B KRS T i D 7Kg h; = WL. 254.081 + 0.003 — EL. 253.49 = 0.588 m
BN KBS T iR DI - B;=3.20m

A KBE FifiumoD @k msE : A, =3.20x0.588 = 1.882 m’

Hf K T ism ol P;=3.20+0.588 x 2 =4.376 m

HRAS KB N D 2RI R, =1.882/4.376 = 0.430 m

AT /KER N ism D - V,=1.37/1.882 = 0.73 m/sec

TR EE FiRig D EIRAED T, = (0.015 x 0.73 / 0.430°°) = 0.000369

A hy = 1/2x(0.000503 + 0.000369) x 21.30 + {0.73%/ (2 x 9.80) - 0.81%/ (2 x 9.80)}
=0.009 + 0.027 -0.033 =0.003 m

W T, HUT/KEE MmO AKAL = WL. 254.081 -0.003 = WL. 254.078 m & 72 5,
(8) L tBRABICEITDKAET

Ah =120+ xL;+(1-f)x (Vg /2g -V, /2g)
2. Ah o WA BTSKMETE ()

Ig o L b e D Bh K AR
L, C IR B E T OB, L, =2.00m
f, C WMrETRIZ K BIEAREK. =050

Vs o TeRbih LR T OME (m/sec)

4 h=-0012m ERET S,

rb . ERE DAKEE hg = WL. 254.078 + 0.012 — EL. 253.49 = 0.600 m
IR i b 5 OWE - Bs = 8.00m

TERS B e OB K F R Ag = 8.00 x 0.600 = 4.800 m’
PLAbih B O8I Ps = 8.00 +0.600 x 2 = 9.200 m

YeEb it b R s DR Rs = 4.800/9.200 = 0.522 m
PRS- i D Vg = 1.37/4.800 = 0.29 m/sec

TLED I b i D B K AL Is = (0.020 x 0.29 / 0.522%*)? = 0.000080

A by =1/2x(0.000369 + 0.000080) x 2.00 + (1-0.50) x {0.29%/(2 x 9.80) - 0.73%/ (2 x 9.80)}
=0.000 + 0.50 x (0.004 - 0.027) = -0.012 m

PE- T, b LREG DKAL = WL. 254.078 + 0.012 = WL. 254.090 m & 735,
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(9) ERRICHITBKAET

A hg=1/2(Ig+ L) x Lg + (Vo2 / 25 — V&* / 2g)
ZZIZ. 4 hg o EWHIZBTSKEETE (m)

Iy D OIEHb AR T O Bk AR,
Lg C R T EE COMEEE, Ly=13.00m
Vo @ IEH BRI TOWRE (mv/sec)

A hg=0001m E{RET B,
TLRb L T RGO KR
VLRSI R Wi s D g
PERG LR 5 s O B /K A
TLAS I B D
PRGN it D PRI
TLRDHL R 5 0D R
LRI T vk D BIK A RS

hy = WL. 254.090 -0.001 — EL. 253.45 = 0.639 m
By =8.00m

Ao=8.00x0639=5112m’

Py =800 +0.639x2=9278m

Ro =5.112/9.278 =0.551 m

Vo =1.37/5.112 = 0.27 m/sec

Iz = (0.020 x 0.27 / 0.551*)* = 0.000065

4 hy = 1/2 x (0.000080 + 0.000065) x 13.00 + {0.27° /(2 x 9.80) — 0.297/ (2 x 9.80)}
=0.001 + 0.004 - 0.004) = -0.001 m

7€ T, IEHHTFIRRDAKRL = WL. 254.090 -0.001 = WL. 254.089 m &755,

(10) skEEEUKS — MRABBICEF BKAET

A hg=(1+£)x (Vie /28~ Vo' /2g) + 1/2 (Ig + Ig) X Lo
ZZIT. 4 hy @ KESHUKS — MRABIC BT 2 KE TR (m)
f, : KEEAY— FRARIZET2BERE (B, f,-050
Vi o KBEEUKS— MR TOWE (m/sec)

Lo . 73'—]“1:

4 hy=0.147Tm EIRET 5.
7 — MR TR DK -
T — bR R IR ObE
g — MR TSRO K AR
7 — hER N RO
F— bR R RIm OB
o' — MR T iR D FRIE
7 — MR R FRIm O BK AR -

s £ TOMEE, Ly=350m

hyp = WL. 254.089 -0.147 — EL. 253.40 = 0.542 m
Bio=1.80m

Ao = 1.80x0.542 = 0.976 m*
Pio=1.80+0.542x2=2.884 m

Ry = 0.976/2.884 =0.339m

Vio=1.37/0.976 = 1.40 m/sec

1o = (0.015 x 1.40/0.339%%)* = 0.001873

Ahy =(1+050)x {1.40%/(2x9.80)-0.27°/(2x9.80)} + 1/2 x (0.000065 + 0.001873) x 3.50
= 1.50 x (0.100 — 0.004) + 0.003 = 0.147 m

o T, — M FREED KA = WL. 254.089 -0.147 = WL. 253.942 m
= R R O KBS RS = WL. 253.942 —0.542 = 253400 m & 73 5,

A8-51



0 32223 8ICHBITHKUET

A hi=(1-£)x(Vie' /28~ Vs /2g) + 1/2(Lig + 1}) x Lo
T A 0 b PaiIBILKVETE (m)

f; D b ITa T BITHEERE LX), £=020
Vi BEEAKBRGETORE, Vi =1.27 mfsec

Ly @ b2y ParEkE. Lip=200m

Iy, SEAKREETOEKEAE. 1), =0.002500

Ah =(1.0-02)x {1.27*/(2x9.80) - 1.40* / (2 x 9.80)} + 1/2 x (0.001873 + 0.002500) x 2.00

= 0.80 x (0.082-0.100) + 0.004= -0.010 m

B> T, AKBEEUKS — MO & & i AKRIESPBHE A S/ 580K D12, 4 hy= -0.008m

ET5 L&,
PR 7K IR G s DIKAL = WL. 253.942 + 0.008 = WL. 253.950 m

EHE KR B R DK R EE R = WL. 253.950 — 0.550 = 253.400 m & 735,
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EGE EFIEE EXGES
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(2BD75%) ! -
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: DR, WHEHE
W h—» 1 -
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