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マシンゴ州中規模灌漑計画で建設された 

6 ダムに係る変状・損傷調査結果 
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D(1) Embankment Upstream: Disturbance of
riprap, dam body exposure and erosion, growth
of plants.

D(2) Embankment Downstream: Gully erosion
on the downstream surface. A surface water
flow path (ditch) has been created in the
downstream direction.

D(3) Embankment Downstream:Erosion depth
about 80cm, depression depth 1.8m, width 2.7m,
etc.

D(4) Embankment Downstream: Erosion is also
observed on both sides of the stairway on the
left bank.

D(5) Embankment Downstream:Eroded soil and
sand are flowing to the valve house
slope.(Excavating around the valve house.)

D(6) Crest of Embankment:Disturbance of
riprap, dam body exposure and erosion.

MAGUDU DAM (1)
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D(7) Foot of slope:There are collapses due to
erosion (the height of the collapses are 1.7m
and 1.2m at the largest).

D(8) Foot of slope:In the original riverbed area,
trees are growing but there are no signs of
wetness.

D(9) Foot of slope:In the original riverbed area,
trees are growing but there are no signs of
wetness.

D(10) Foot of slope: In the downstream, a small
stream is observed and connects to the
connecting canal(on the flowbed, reddish brown
and a film is also observed).

D(11) Right side abutment：There is no
disturbance in the abutment. The land is high
mountain. There is farmland on the downstream
side.

D(12) Right side abutment：At the boundary of
the spillway, no disturbance is observed.

MAGUDU DAM (2)
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S(1) Spillway entire:　No significant damage is
observed.

S(2) Spillway Weir:　Surface concrete peeling at
the top of the weir.(L7.5m/t5cm)

S(3) Spillway Weir:　Surface concrete peeling at
the top of the weir.(L7.5m/t5cm)

S(4) Spillway Weir:　Surface concrete peeling at
the downstream of the weir.( h50cm/ t5cm)

S(5) Spillway Retaining wall(Right side):　No
significant damage is observed.

S(6) Spillway Retaining wall(Left side):　No
significant damage is observed.

MAGUDU DAM (3)
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S(7) Spillway Apron:　No significant damage is
observed.

I(1)Intake Inlet:There are no water intake
facilities left.

C(1) Connecting Canal: The large erosion is
observed on the right bank side (embankment
side).
According to the existing photo data, the bank
is eroded by about 70cm every year.

C(2) Connecting Canal: The large erosion is
observed on the right bank side (embankment
side).
According to the existing photo data, the bank
is eroded by about 70cm every year.

C(3) Connecting Canal: The large erosion is
observed on the right bank side (embankment
side).

C(4) Connecting Canal:  The large erosion on
the right bank side (embankment side) extends
beside of the valve house.

MAGUDU DAM (4)

附1-1-8



C(5) Connecting Canal: Erosion is also observed
on the left bank side (downstream). The bridge
has been washed away.

C(6) Connecting Canal: The canal bed has been
eroded and the concrete siphon protection are
exposed.

C(7) Connecting Canal: The erosion on the right
bank side has reached the slope of the valve
house.

C(8) Connecting Canal:

I(1):Inlet: There are no water intake facilities
left.

I(2):Outlet (Valve):Good condition.

MAGUDU DAM (5)
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Night strage body is good condition, but it
has a little sedimentation.

Night strage body is good condition, but it
has a little sedimentation at inlet.

OF(1):Night storage（１） OF(2):Night strage(2)

Situation of sedimentation at inlet. The upstream gate has broken.

OF(3):Night strage(3) OF(4):Night strage(Upstream gate)

The downstream valve is movable and in
good condition. Good condition.

OF(5):Night strage(Outlet valve) OF(6):Night strage(Spillway)

MAGUDU - ON FARM (1)

Sedimentation

Sedimentation
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The Canal is in good condition. But there is no
embankment on the field side in the entire deliver
canal.

There are repaired On farm canal by FAO in
2018.

OF(7):On farm canal(1) OF(8):On farm canal(2)

Good condition. Good condition.

OF(7):Diversion(1) OF(8)Diversion(2)

The back soil is flowing out.
The end of the distribution channel is
blocked by soil embankment.

OF(9):On farm canal(3) OF(10):On farm canal(4)

MAGUDU - ON FARM (2)

附1-1-14
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 d
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ra
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 o
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l c
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ee
s.

In
 a

dd
it

io
n 

to
 th

is
, i

t i
s 

ne
ce

ss
ar

y 
to

or
ga

ni
ze

 r
eg

ul
ar

 m
ai

nt
en

an
ce

 a
nd

m
an

ag
em

en
t s

ys
te

m
s 

su
ch

 a
s 

tr
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 d
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 b
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 c
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 b
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l c
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re
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t d
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 c
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t d
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 f
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 p
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ra
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 f
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, d
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 m
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 m
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 m
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 p
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t p
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 d
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 d
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 b
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 b
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t d
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t d
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re
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t d
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t d
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 C
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t d
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t d
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 c
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 p
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 d
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 c
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 p
re

ve
nt

 th
em

 f
ro

m
 e

nt
er

in
g 

th
e 

ca
na

l.

T
he

 c
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r 

ot
he

r 
st

ru
ct

ur
es

in
 th

e 
su

rr
ou

nd
in

g 
ar

ea
.)
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l.

T
o 

re
du

ce
 f

lo
od

 v
el

oc
it

ie
s 

an
d

pr
ev

en
t e

ro
si

on
, a

n 
at

te
nu

at
io

n
fa

ci
li

ty
 c
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 p
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 d
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t b
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 c
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 o
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 c
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 b
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.

In
st

al
l a

 n
ew

 s
pa

re
 v

al
ve

 o
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 b
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 b
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 b
e 

re
si

st
an

t t
o 

co
rr

os
io

n.
T

o 
ke

ep
 c

on
ti

nu
ou

s 
m

on
it

or
in

g.

M
A

IN
 C

A
N

A
L

M
an

ag
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Disturbance of riprap, dam body exposure and
erosion
Gully erosion under the riprap which is filled by
rocks.

D(2)  Embankment Upstream, Downstream:
Many trees on the edge of the embankment
(This makes it impossible to see and pass
through, especially on the left side.)

D(3) Embankment Downstream:Gully erosion on
the downstream surface.
Downstream flow (ditch) formed by surface
runoff is also observed.(h20cm)

D(4) Crest of Embankment：Disturbance of
riprap.

D(5) Crest of Embankment：Many trees on the
both edges. (This makes it impossible to see
and pass through, especially on the left side.)

D(6) Foot of slope:The downstream side about
15m from the edge is a wetland. The bed turned
reddish brown and a iron bacteria film could be
seen. No flow is observed.

MUSAVEREMA DAM (1)

附1-2-6



D(7) Right side abutment：No significant
damage. Abutment area around edge of crest is
flat.

D(8) Left side abutment：Many trees on and
around embankment surface (higher than FWL)
making it impossible to look out over and pass
through.
Out side of edge is flat.

S(1) Spillway Entire:　No significant damage. S(2) Spillway weir:　Surface peeling and lack of
stones on the top

S(3) Spillway weir:　Surface peeling and lack of
stones on the top

S(4) Spillway weir:　A slight plants on the left
bank side

MUSAVEREMA DAM (2)
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S(5) Spillway retaining wal (right)l:　No
significant damage.

S(6) Spillway retaining wall (left):　No significant
damage.

S(7) Spillway apron：The bed is digged rock. No
significant damage.

S(8) Spillway apron:　The bed is digged rock. No
significant damage.

I(1) Intake Inlet:The winch is still in place, but
the wires are disappeared. There is rusting all
over. The handle on the right bank side is
movable.

I(2) Intake Outet:The valve has movable and
submerged.

MUSAVEREMA DAM (3)
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C(1) Connecting Canal:The collapses in  both
side (those are seen new and being progressing.
There are no private houses or other structures
in the surrounding area.)

C(2) Connecting Canal:The collapses in  both
side (those are seen new and being progressing.
There are no private houses or other structures
in the surrounding area.)

C(3) Connecting Canal: Crossing road across
canal. There are also bridges downstream, but
they are all submerged and impassable during
the rainy season, making it impossible to get to
school.

O(1) Othersl:There is also bridge downstream,
but this is submerged and impassable during the
rainy season, making it impossible to get to
school.

MUSAVEREMA DAM (4)
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No sedimentation and good condition. No sedimentation and good condition.

OF(1):Night storage（１） OF(2):Night storage(2)

The gate has been broken. (B700xH400) The valve have a deficit.

OF(3):Night storage(Inlet gate) OF(4):Night storage(Outlet valve)

Good condition. Good condition.

OF(5):Night strage(Spillway) OF(6):Diversion(1)

MUSAVEREMA- ON FARM (1)
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The on farm canal has been maintained by
farmers committee.

The on farm canal joints have been maintained
by farmers committee.

OF(7):Deliverry canal(1) OF(8)On farm canal(2)

The on farm canal has been maintained by
farmers committee.

The on farm canal has been maintained by
farmers committee.

OF(9):Diversion(2) OF(10):Diversion(3)

The on farm canal has been maintained by
farmers committee.

The end of the on farm canal is free
discharge.

OF(11):On farm canal(3) OF(12):On farm canal(4)

MUSAVEREMA - ON FARM (2)

附1-2-15
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D(1) Embankment Upstream:Dam body
exposure, gully erosion under riprap, and trees.

D(2) Embankment Dam body exposure, gully
erosion under riprap, and trees.

D(3) Embankment Downstream:Below the first
step, there are several sinks (collapsed
embankment material is filled with rock material.
The largest one is about B2.0m.).In the lower
part of it, the soil is exposed in some places.

D(4) Embankment Downstream(left):Seepage at
the downstream slope edge.

D(5) Embankment Downstream(right):Seepage
and slight flow at the downstream slope edge.

D(6) Embankment Downstream:Seepage and
slight flow at the downstream slope edge.
Around here, there are parts where the plants
are different from those around them.

CHINYAMATUMWA DAM (1)
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D(7) Crest of Embankment：Since no significant
damage is observed.

D(8) Foot of slope:It is a wetland. The bed is
turned reddish brown and a film of iron bacteria
can be seen. The flow is slight.

D(9) Right side abutment：No significant
damages are observed. Elevation difference is
small (hill-like terrain) .

D(10) Left side abutment：No significant
damages are observed at the boundary with the
spillway.Elevation difference is small (hill-like
terrain) .
There is farmland in the upstream side.

S(1) Spillway entire:　No significant damages
are observed.

S(2) Spillway weir:　Slight damage on the crest.

CHINYAMATUMWA DAM (2)
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S(3) Spillway weir:　Leakage on the downstream
side

S(4) Spillway apron：Small rocks, a slight plants,
and some water are observed.

S(5) Spillway Retaining walls(right):　No
significant damages are observed.

S(6) Spillway Retaining walls(left):　No
significant damages are observed.

S(7) Spillway canal:　Small rocks, a slight plants,
and some water are observed.

CHINYAMATUMWADAM (3)
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I(1) Intake Inlet:The flap valve at the inflow port
stays open all the time, It has been stolen.

I(2) Intake Outlet:The valve has movable and
submerged.

C(1) Connecting Canal:No significant damages
are observed. A slight leak can be seen, which
seems to have flowed down the back of the
canal.

C(2) Connecting Canal:  Crossing road across
canal

C(3) Connecting Canal: Collapse of both banks
at the end of the spillway canal (right:
L5m,B1.5m,H6m).

C(4) Connecting Canal: Collapse of both banks
at the end of the spillway canal (left:
L4m,B3.5m,H6m).

CHINYAMATUMWA DAM (4)
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Rusted float valve

PS(1):Full view of pump station PS(2):Float valve

Electric pump equipment has been installed by
FAO in 2016. Maximum lift：52.20m, Flow rate:150.1m3/hr

PS(3):Full view of punp PS(4):Name plate of pump

Dustproof / waterproof motor (IP55)
Circuit breaker has been replaced by DoI on
7th July, 2021.

PS(5):Name plat of electric motor PS(6):Switchboard

CHINYAMATUMWA DAM - PUMP STATION(1)
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The Power current is low (55-60A) and
requires about 80A.

PS(7):Operation board PS(8):Power receiving board

 Installed by ZESA. Convert from 11,000V to 415V.

PS(9):Transformer PS(10):Name plate fo transformer

CHINYAMATUMWA DAM - PUMP STATION(2)
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No sedimentation and good condition. No sedimentation and good condition.

OF(1):Night storage（１） OF(2):Night storage(2)

Good condition. Good condition.

OF(3):Night storage（Spillway） OF(4):Night storage(Distribution hole)

Good condition. Good condition of movable gate and divirsion.

OF(5):Night strage (Distribution facility) OF(6):Diversion

CHINYAMATUMWA DAM - ON FARM(1)
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This on farm canal has not been distributed for
more than 5 years and is not maintained. The embankment on the back is flowing out.

OF(7):On farm canal(1) OF(8):On farm canal(2)

The diversion and on farm canal that have been
renovated in the past.

The on farm canal that has been renovated in the
past.

OF(9):On farm canal(3) OF(10):On farm canal(4)

The on farm canal that has been renovated in the
past. The end of the on farm canal is free discharge.

OF(11):On farm canal(5) OF(12):On farm canal(6)

CHINYAMATUMWA DAM - ON FARM(2)
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D(1) Embankment Upstream: Many trees
(making it impossible to see the condition of the
surface) .
Partially disturbed riprap and  exposure of dam
body.

D(2) Embankment Downstream: ditto

D(3) Crest of Embankment：ditto D(4) Foot of slope:Wetness is observed, but
there is no flow.

D(5) Right side abutment：Many trees (making it
impossible to see the condition of the surface) .
No damage is observed at the boundary
between the embankment and the spillway.

D(6) Left side abutment：There is no damage.
The abutment is about 2 m higher than the
crest (like a hill). There is a house in the
downstream.

MASHOKO DAM (1)

附1-4-4



S(1) Spillway over view:　No significant damage. S(2) Spillway crest:　No significant damage.

S(3) Spillway Retaining wall (right):
Efflorescence from cracks (not draining from
drainage holes).

S(4) Spillway Retaining wall (left):
Efflorescence from cracks (not draining from
drainage holes).

S(5) Spillway Apron：A few rocks and cracks are
observed on the bottom.
There is no scouring at the bed.
Low plants in joints.

S(6) Spillway Apron：A few rocks and cracks are
observed on the bottom.
There is no scouring at the bed.
Low plants in joints.

MASHOKO DAM (2)
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S(7) Spillway canal:　The end of thespillway
canal is a gabion works of L4.5m (t50cm).
There is no erosion.
Crossing road across canal.

S(8) Spillway canal:　The end of thespillway
canal is a gabion works of L4.5m (t50cm).
There is no erosion.
Crossing road across canal.

I(1) Intake Inlet: Wire is missing and eqiupment
is dysfunctional.
Rust over all
The left side lever is not functional.

I(2) Intake Outet:The valve is movable and
there is no problem so far.

O(1) Othersl:A bridge downstream of the canal
has been spilled.　The right side is on the rocks.
The left side, which is the flow route of the
connecting canal, has collapsed.

MASHOKO DAM (3)
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D(1) Embankment Upstream:Exposure of dam
body, gully erosion under riprap, and trees.

D(2) Embankment Downstream(right):At the
slope edge, there are flow route and those
eroded the egde. (No flow or wetness.)

D(3) Embankment Downstream(left):At the
slope edge, there are flow route and those
eroded the egde. (No flow or wetness.)

D(4) Embankment Downstream:Riprap is
disturbunce and dam body is exposureed near
the crest, edge, and paths. The stone is not
stable and hard to walk on.

D(5) Embankment Downstream: Riprap is
disturbunce and dam body is exposureed near
the crest, edge, and paths.
Many trees in the left side.

D(6) Embankment Downstream: Gully erosion
under riprap makes downstream ditch which is
filled with rocks. Lower those area, dam body is
exposured but there is no seepage.

MABVUTE DAM (1)

附1-5-5



D(7) Foot of slope: It is a wetland. D(8) Foot of slope: It is a wetland. The bottom
turns reddish brown and a film of iron bacteria
can be seen. The flow is slight.

D(9) Crest of Embankment：No significant
damage is observed.

D(10) Crest of Embankment：Tree in the left
side.

D(11) Right side abutment：No significant
damage is observed. The abutment around the
edge of the crest is flat.

D(12) Left side abutment：No significant damage
is observed between enbankment and spillway.
The abutment is about 1m higher than the
crest, and around there is flat.

MABVUTE DAM (2)

附1-5-6



S(1) Spillway entire:　No significant damage is
observed.

S(2) Spillway weir:　Only slight damage (lack of
stone) is observed on the top of weir.

S(3) Spillway weir:　There is small leakage from
crack on the downstream, no flow can be seen.

S(4) Spillway weir:　Slight plants on the left side
of weir.

S(5) Spillway Apron：No scour is observed, and
small rocks, plants, and open joints can be
observed.

S(6) Spillway Apron：Stones are deposited at
the upstream end.

MABVUTE DAM (3)
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S(7) Spillway Retaining wal(right)l: Efflorescence
is observed.

S(8) Spillway Retaining wall(left)：Efflorescence
is observed. On the left bank side, leakage of
seepage water from the ground (water can be
seen, but there is no flow).

S(9) Spillway canal:　There is a slight leak from
the back of the canal.

S(10) Spillway canal:　Although there is no
gabion, it may be the result of previous gabions
that were washed away because of the rock
material scattered around there.

I(1) Intake Inlet: No significant damage is
observed.

I(2) Intake Outet:The valve has movable and
submerged.

MABVUTE DAM (4)
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C(1) Connecting Cana(right)l:　No significant
damage is observed.

C(2) Connecting Canal(left): Collapses next to
the spillway canal, but those does not seem to
be in progress(L10.0m,B3.0m,H7.0m).

C(3) Connecting Canal: Although the canal is
used as a road to school, children cannot go to
school during the rainy season because of the
flow.

MABVUTE DAM (5)
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D(1) Embankment Upstream: Overall, there is
limited plant growth, but relatively thick
trees are found only near the edge of the
left bank (elevation above FWL at the
babutment). There is almost no collapse of
riprap or exposure of embankment materials.

D(2) Embankment Downstream: Especially
at the lower part of the steps, the
riprap is relatively thin and there is a
lot of plants.

D(3) Embankment Downstream: Erosion under
riprap  makes downstream ditches(filled
with rocks). In the lower part of those
area, fine particles of embankment material
are deposited (there is no seepage) .

D(4) Embankment Downstream: Relatively
thick trees are found only near the edge of
the left bank (elevation above FWL at the
babutment).
Exposed embankment material on walkways.

D(5) Crest of Embankment：Overall, there is
limited plant growth, but relatively thick
trees are found only near the edge of the
left bank (elevation above FWL at the
babutment).

D(6) Foot of slope: It is a wetland and
there is a puddle of water on the
downstream road. The flow is slight. The
water has turned reddish brown and a film
of iron bacteria can be seen.

MUNJANGANJA DAM (1)
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D(7) Right side abutment：No significant
damage is observed. The abutment is
flat.

D(8) Left side abutment：No significant
damage is observed. The abutment is
flat.

S(1) Spillway entire:　No significant
damage is observed. The abutment is
flat.

S(2) Spillway 越流堰:　There are slight
leakages and flows from cracks on the
downstream.

S(3) Spillway retaining wall (right):
There is a crack  less than 1cm width on
the top of the retaining wall.(L12m).

S(4) Spillway  retaining wall (left):
There is a crack  less than 1cm width on
the top of the retaining wall.(L10m).

MUNJANGANJA DAM (2)
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S(5) Spillway apron：No cracks, plants,
or washes are observed.

S(6) Spillway apron：Opening of joints
(up to 3cm, detached joint material),
damage to joints (60cm, 40cm), and small
stoners are observed.

S(7) Spillway canal:　There is seepage
at joints  and the boundary of the
retaining wall (no flow is observed).

S(8) Spillway canal:　The bottom of the
drainage hole at the bottom of the
retaining wall is wet.

MUNJANGANJA DAM (3)

附1-6-8



I(1) Intake Inlet:The building and winch
are located at the crest, but the wires
have disappeared. The handle can be
turned.

I(2) Intake Outet:The handle has been
vanished away.

I(3) Intake Outet:The middle of spindle
had been broken.

I(4) Intake Outet:The valve has been
controlled in good condition.

MUNJANGANJA DAM (4)
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C(1) Connecting Canal:The right side of
the gabions (t50cm) has been washed
away.

C(2) Connecting Canal:The remaining area
is on the rock, but the area that was
washed away is a depression with no rock
visible at the bottom.

C(3) Connecting Canal: The cages are
damaged. It is used as a walkway for
crossing.

C(4) Connecting Canal: Downstream of the
gabions, there is a collapse on the left
side (L1.8m, B1.2m, H3.0m).

O(1) Othersl:No damage is observed at
the entry road downstream of the river.

MUNJANGANJA DAM (5)
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