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Abstract: Wate r extract ion at M e e w a t h u r a Intake has become difficult or imposs ib le w i t h o u t the 
assistance of submersible p u m p s dur ing the dry seasons since the river water level d rops below the 
bo t tom level of the lowest open ing of the Intake. A n e w intake is also p lanned to be located on the left 
bank a r o u n d 300 m d o w n s t r e a m of M e e w a t h u r a Intake to extract an addi t iona l 32,000 m 3 / d a y to 
expand Kandy South Water Supply Scheme. In order to ensure a total of 41,000 m 3 / d a y from a n e w 
intake and from the existing intake, it is envisaged that a weir across the Mahawel i is required to raise 
the river wa te r level d u r i n g the dry weather and to extract silt free water . The analysis also shows that 
weir construction is a better proposal compared to other me thods available. 

Construct ion of such weir across Mahawel i Ganga wou ld cause flood level rise in the ups t r eam and 
c h a n g e t h e r ive r b e d a n d r ive r b a n k g e o m e t r y in the a rea s u r r o u n d i n g the we i r , p a r t i c u l a r l y 
downs t r eam of weir . To investigate these effects bo th Mathematical (MIKE 11) and Physical model 
s tudies were conducted . Mathemat ical Model was used to opt imize weir d imens ion and to predict 
water level rise d u e to weir construction. Physical Model was used to opt imize wei r and intake layout, 
to inves t iga te r iver bed scour ing a n d b a n k eros ion pa t te rn , a n d to d e t e r m i n e e ros ion pro tec t ion 
measures . The s tudy concludes that model ing techniques could be appl ied very effectively for such 
and similar s tudies. 

Key W o r d s : L o w F l o w Wei r , M a t h e m a t i c a l M o d e l , Phys ica l M o d e l , F lood Level Rise, L a y o u t 
optimization, Sediment Transport . 

1. I n t r o d u c t i o n 

The water intake and t rea tment plant located at 
M e e w a t h u r a , P e r a d e n i y a is u s e d to ex t r ac t 
water from Mahawel i Ganga and supply to the 
Pe raden iya Univers i ty after t r ea tment . Wate r 
extract ion at M e e w a t h u r a In take has b e c o m e 
difficult or impossible wi thou t the assistance of 
s u b m e r s i b l e p u m p s d u r i n g the d r y s e a s o n s 
s ince t h e r i ve r w a t e r level d r o p s b e l o w the 
bot tom level of the lowest open ing of the Intake. 
It has been identified that construction of a weir 
across the river is a feasible solution to raise the 
water level. This work will be incoiporated into 
the augmenta t ion p r o g r a m of the Kandy Water 
S u p p l y S c h e m e w h i c h e n v i s a g e s t h e 
cons t ruc t ion of a n e w in take and a t r ea tmen t 
p l a n t at M e e w a t h u r a , a n d e x p a n s i o n of t h e 
existing distr ibution system. 

The A u g m e n t a t i o n P lan for the K a n d y Sou th 
W a t e r S u p p l y S c h e m e e n v i s a g e s t h e 
c o n s t r u c t i o n of a n e w T r e a t m e n t P l a n t a t 
M e e w a t u r a c lose to the e x i s t i n g U n i v e r s i t y 
t reatment plant , and a n e w intake for extraction 
of r a w wate r from the Mahawel i . The existing 
in t ake for t h e U n i v e r s i t y t r e a t m e n t p l a n t is 
about 300 m u p s t r e a m of the t rea tment plant . 

This is a we l l - type in take on the left b a n k of 
M a h a w e l i R ive r w i t h o p e n i n g s at d i f fe ren t 
l e v e l s a n d is of c a p a c i t y 9,000 m 3 / d a y . 
Extraction from this intake at present is difficult 
du r ing low discharges of the river, as the intake 
openings are above the r iver wa te r level. This 
p h e n o m e n o n has been more p ronounced after 
the construction of the Kotmale Reservoir d u e to 
l o w e r i n g of the r i v e r b e d by excess ive s a n d 
m i n i n g or increased eros ion even t h o u g h the 
average dry weather flow has increased. 

The new intake (refer Figure 1 for location) is to 
be l o c a t e d o n t h e left b a n k to e x t r a c t a n 
addit ional 32,000 m 3 / d a y . In order to ensure a 
total of 41,000 m 3 / d a y from a n e w intake and 
from the existing intake, it is envisaged that a 
weir across the Mahawel i is requi red to raise the 
river water level d u r i n g the dry weather . Water 
availability is not a p rob lem as the dry weather 
f low in M a h a w e l i is m u c h h i g h e r t h a n t h e 
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requirement of both intakes, which is less than 
0.5 m 3 / s . 

Extraction of silt free water is also essential since 
siltation is a common problem in many intakes 
located in this region. Sarasavia Uyana Intake 
loca t ed in t h e d o w n s t r e a m at M e e w a t h u r a 
intake is a lready facing lot of difficulties d u e to 
siltation and sheet pile a r r angemen t similar to 
weir is used at Ge tembe Intake to extract silt free 
water. 

Few o ther op t ions ava i lab le for ext ract ion of 
41,000 m 3 / d du r ing d ry seasons are: 

1. Extraction from ups t ream point 

W a t e r c a n b e e x t r a c t e d a t a n u p s t r e a m 
location where water level is high enough to 
extract silt free wa te r and p u m p e d from an 
In take on b a n k to ex i s t ing a n d p r o p o s e d 
Treatment plant. This opt ion wou ld require 
a pipeline of about 7 k m and possibly a low 
weir. This has not been considered, d u e to 
higher capital cost, p rob lems associated wi th 
land acquis i t ion for p ipe l ine , secur i ty a n d 
maintenance of pipel ine d u r i n g operat ions , 
a v a i l a b i l i t y of l a n d for n e w fac i l i t ies a t 
present location. 

2. P u m p i n g water us ing submersible p u m p s 

Submersible p u m p s could be used to extract 
water d u r i n g low flow per iods . It involves 
addit ional electricity cost for existing intake. 
In case of p r o p o s e d in take w h i c h is to be 
located at the edge of the bank will need to 
be lowered below the low water level and an 
approach canal to will need be excavated in 

Figure 1: Location Map 

the river to divert the water into the intake 
du r ing low flow per iod . This canal will be 
silted and desilt ing will be necessary dur ing 
operat ion. In addi t ion , provis ion has to be 
m a d e to ensure that silt is water not enter ing 
to the intake dur ing high flows. This option 
involves high opera t ing costs for p u m p s and 
diff icult ies in m a i n t a i n i n g silt free w a t e r 
entering into intake. 

3. Release of a d d i t i o n a l f low from K o t m a l e 
Reservoir 

Addi t iona l d i scharge r equ i r ed to raise the 
w a t e r level to faci l i ta te w a t e r e x t r a c t i o n 
d u r i n g l o w f low c a n b e r e l e a s e d f rom 
Kotamle Reservoir . D u e to b road w i d t h of 
river the discharge required for this pu rpose 
is a r o u n d 7 5 m 3 / s . T h i s o p t i o n is n o t 
considered as there is no guarantee that such 
a m o u n t of w a t e r c a n b e r e l e a s e d f rom 
Kotmale Reservoir du r ing dry season w h e n 
water level in the reservoir also could be low 
in such periods. 

A m o n g t h e s e o p t i o n s c o n s t r u c t i o n of w e i r 
across Mahawel i Ganga was selected as the best 
op t ion since it e n s u r e s ex t rac t ion of silt free 
water and is less costly w h e n cons ider ing the 
construction, maintenance and operat ing costs. 
In add i t ion , it does not d i s t u r b the on go ing 
operat ing system of University Intake. 

2. Methodology 

2.1 Hydrologica l Analys is 

For the pu rpose of Hydrological Analysis River 
Flow at Preadeniya , Water Level at Ge tambe , 
Inflow at Kotmale, and Inflow at Polagolla were 
collected from var ious organizat ions and were 
subjected to data screening using both statistical 
and conventional me thods . The corrected data 
were used to de te rmine flow characteristics and 
Flood flows at Peradeniya, 

2.1.1 Flow Characteristics at Peradeniya 

The availability of daily average flow du r ing a 
year was identified by plot t ing Flow Durat ion 
C u r v e u s i n g t h e f low d a t a r e c o r d e d a t 
Peradeniya Gaug ing Station (Figure 2). From the 
flow diagram it was interpreted that only 10% of 
t ime in a year r iver flow falls be low 20 m 3 / s 
while a round 90% of t ime in a year river flow 
falls below 155 m 3 / s . In another w o r d s only 10% 
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of a time in a year the river flow could exceed 
155 mVs while around 90% of time in a year the 
river flow could exceed 20 m3/s. 

FLOW DURATION CURVE • PERADENIYA DISCHARGE 
(From 1986/B7 to 1997.981 
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Figure 2: Flow Duration Curve at Peradeniya 

2.1.2 Extreme Value Analysis 

Annua l daily m a x i m u m values were extracted 
from the records of daily average flows (after 
the cor rec t ion) at P e r a d e n i y a col lected from 
Irrigation Depar tment for the period of 25 years. 
These va lues w e r e then subjected to different 
d is t r ibut ion pa t t e rns in o rder to find the best 
d i s t r i b u t i o n t h a t r e p r e s e n t s t h e r e c u r r e n c e 
interval of flood events more accurately. From 
the plots of the distr ibutions it was found that 
Log Normal Distribution fits the data better than 
other two distr ibution pat terns . Figure 3 shows 
t h e p lo t of d i s t r i b u t i o n a n d T a b l e 1 s h o w s 
predict ion of flood events respectively. 

ANNUAL DAILY MAXIMUM AND LOG-NORMAL DISTRIBUTION 
Station Peradeniya, Period 1974-1998 
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Figure 3: Log-Normal Distribution for 
Annual Flow at Peradeniya 

Table 1: Flood Peaks using Log-Normal Distribution 

Return Period 

(yr) 2 5 10 25 50 100 

Return Period 
(yr) 2 5 10 25 50 100 

2.2 H y d r o d y n a m i c M o d e l i n g 

H y d r o d y n a m i c m o d e l i n g w e r e c a r r i e d o u t 
us ing MIKE 11 model software to opt imize the 
location and d imens ion of the weir, to s tudy the 
impact of the weir on flood level, to p rov ide the 
b o u n d a r y condit ions and other data to calibrate 
the physical mode l , a n d to p r o v i d e per t inen t 
h y d r a u l i c c h a r a c t e r i s t i c s for t h e s e d i m e n t 
t ransport s tudies. 

2.2.1 Hydrodynamic Modeling Approach 

The reach of M a h a w e l i G a n g a s t a r t ing from 
Ni lamba Oya confluence point to Ge tambe was 
schematized using river cross sections and the 
s tructures that cross the river and constrain to 
r i v e r f low ( P e r a d e n i y a R o a d a n d R a i l w a y 
Bridges for example) . The total reach of r iver 
schematized was a round 11.5 km (Figure 4). 

Figure 4: Mahaweli Ganga Network in MIKE 11 
(Nilamba Oya to Getambe) 

The ups t ream bounda ry of River Ne twork was 
defined as discharge b o u n d a r y at Ni lamba Oya 
conf luence po in t wh i l e the d o w n s t r e a m of it 
w a s d e f i n e d a s w a t e r l e v e l b o u n d a r y a t 
G e t a m b e In take . For d i scha rge b o u n d a r y the 
hour ly flow recorded at Peradeniya station for 
the period start ing from January 2005 to March 
2005 w a s u s e d af ter m o d i f y i n g it to u s e at 
Ni lamba Oya confluence point . 

The model was calibrated us ing the water levels 
recorded at Meewathura Intake by compar ing it 
wi th the water levels of the model es t imated at 
the s a m e loca t ion . In the m o d e l ca l ib ra t ion , 
a t t e n t i o n w a s s p e c i a l l y p a i d o n l o w f low 
calibration since it is necessary to decide the top 
level of the weir and to predict the possibility of 
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extracting water at Meewa thu ra Intake th rough 
its lowest open ing du r ing the dry periods. 

2.2.2 Model Applications 

The calibrated model was used to de termine the 
weir crest level that ensures undis tu rbed water 
extraction at Meewathura Intake and to predict 
the water levels for different flood events before 
and after incorporat ing a weir at the proposed 
location. Model results for different applications 
are described in Section 3. 

2.3 Physical Model Study 

The purpose of the physical model s tudy was to 
d e t e r m i n e t h e s e d i m e n t a t i o n a n d e r o s i o n 
pat terns in the river bed, to r ecommend design 
changes where necessary and to investigate and 
op t imize the funct ioning of the wa te r intakes 
a n d the f l u s h i n g fac i l i t i es . An u n d i s t o r t e d 
physical mode l cover ing a d i s tance of 400 m 
u p s t r e a m a n d 4 0 0 m d o w n s t r e a m cf t h e 
proposed weir was constructed to a scale of 1: 
40 to investigate the above. 

Figure 5: A view on physical model from doivnstream 

2.3.1 Physical Modeling Approach 

T h e b o u n d a r y c o n d i t i o n s r e q u i r e d for t h e 
p h y s i c a l m o d e l w e r e o b t a i n e d f r o m t h e 
mathematical model (MIKE11) as water surface 
elevations d o w n s t r e a m of the p roposed weir for 
90% of t i m e a v a i l a b l e f low, 10% of t i m e 
avai lable flow in a year a n d t w o year r e tu rn 
p e r i o d of f low (20, 155 a n d 635 m 3 / s 
respectively). 

T h e m o d e l w a s c a l i b r a t e d for t h e e x i s t i n g 
condit ions since it w a s necessary to mainta in a 
h igh accuracy in o r d e r to r e d u c e the scal ing 
effects. The calibration was done by compar ing 

o b s e r v e d w a t e r leve ls a n d ve loc i t i e s in the 
physical model wi th that of the mathemat ica l 
model . 

2.3.2 Model Applications 

Fixed bed model was used to test the hydraul ic 
aspects of the conceptual layout of the proposed 
weir a n d to sugges t i m p r o v e m e n t s based on 
v e l o c i t y m e a s u r e m e n t s a n d f low p a t t e r n 
inves t igat ions w h e r e a s a m o v a b l e bed mode l 
w a s u s e d to i n v e s t i g a t e s i l t a t ion a n d s c o u r 
pat terns that results from construction of weir at 
proposed location. Physical model s tudy results 
are presented in Section 3. 

2.4 Sediment Transport 

The objective of the Morphological s tudy was to 
obtain the estimates of sediment t ranspor t rate 
in the r ive r r each of M a h a w e l i G a n g a f rom 
Ni lamba Oya confluence point to Ge tambe and 
to predict the ups t ream bed level change wi th 
t ime due to construction of weir at Meewathura . 
From Field measurements and investigations it 
w?s noted that the bed slope in the d o w n s t r e a m 
par t of Mahawel i G a n g a (from N i l a m b a O y a 
confluence point to Getambe) is mild and the 
bed level in this river reach has e roded a round 
0.5 - 1.0 m in last 25 years. The river bed of large 
pebbles or a rocky river bed is visible in many 
locations at this reach. 

2.4.1 Sediment Transport Rate 

Bed Load Transport Rate 

Based on sand samples collected from the field 
D 5 0 =5.1mm was selected as a mean diameter of 
bed m a t e r i a l for b e d l o a d t r a n s p o r t 
c o m p u t a t i o n . The s t a n d a r d soil classification 
categorizes D 5 0 =5 .1mm as Gravel and Parker 
(1979) h a d f o u n d a r e l a t i o n for the g r a v e l 
transport , which takes the form; 

qb=U.2^RgD50 D„(r'f 1 -

where; 

g 

T * 
c 

R 

= Bed load t ransport ( m 3 / m / s ) 
= Grav i t y acce le ra t ion (m 2 / s )x*= Sh ie lds 

n u m b e r = H*S/(R'D50) 

= Critical shields n u m b e r 

• (p» -Pw)/ Pw; 
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where; 
H = Water Height (m), S -Water Slope, 
D s o = Material Diameter (m) 
p s - Density of bed material and 
p w - Density of water 

This formula was used to compute the average 
monthly and annual bed load transport rate 
using the daily average discharge time series at 
Peradeniya Gauging Station. 

Wash Load Transport Rate 

Information on suspended sediment transport 
in the project area is g i v e n in the report 
'Sediment Transport in the Mahaweli Ganga' 
(Reference 12). In that report a relationship 
between the suspended sediment transport and 
water discharge at Peradeniya is derived based 
on the measurements carried out between 1971 
and 1975. The relation given was; 

Q =1 .19*10" 3 *Q 1 8 8 

where; 

Qs = Suspended Sediment Rate (kg/ s) and Q w = 
Water Discharge (m 3 / s ) 

The above relationship was used to estimate the 
s u s p e n d e d s e d i m e n t transport rate at 
Peradeniya. 

WATER LEVELS ALONG MAHAWELI RIVER FOR DIFFERENT FLOOD EVENTS 
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Figure 6: Water Level Profile for Different Floods 

3. Results and Discussions 
3.1 H y d r o d y n a m i c M o d e l i n g 

3.1.1 Flood Level Estimation 

The calibrated MIKE 11 H D module was fed 
with different flood events and run to predict 
water level profile along the Mahaweli Ganga 
(from Nilamba Oya confluence to Getambe). 
Figure 6 shows the water level profile predicted 
for different flood events. 

3.1.2 Weir with different top levels 

The influence of weir crest level was checked by 
considering range of levels starting from +464.0 
m MSL to +465.0 m MSL for the low flow of 5 
m 3 / s . Results (Table 2) indicate that when the 
weir crest level is kept at +464.5 m MSL the 
water level at Meewathura Intake is around 
+464.727 m MSL, which is about 1.5 m above 
from the bot tom level of l owes t open ing of 
Meewathura Intake. Water level at +464.727 m 
MSL at M e e w a t h u r a Intake is sufficient to 
extract the 9,000 m 3 / d from it. H e n c e it is 
recommended to adopt the crest level of the 
weir at 464.5 m MSL. 

Table 2: Water Level for Different Weir Crest Level 

Weir Top Level Water Level at 
(m MSL) Meewathura Intake 

464.0 464.220 
464.5 464.727 
465.0 465.233 

3.1.3 Flood Level Rise due to Weir 

A weir that has width equal to the width of the 
river (~75 m) was considered downstream of the 
Meewathura Intake (about 250 m downstream). 
The top level of the weir was kept at +464.5 m 
MSL and for the inflow and outflow losses at the 
weir entrance, the default head loss factors 
defined in MIKE 11 Hydrodynamic model was 
accepted initially and later altered based on the 
physical model results. The water level rises at 
different locations due to construction of weir 
for the different flood events are presented in 
Table 3. 

Table 3 shows that the water level rise upstream 
of weir reduces for higher return period floods 
and water level rise reduces further upstream of 
the weir. The effect of the weir is not felt at 
Nilamba Oya confluence point which is about 6 
km from the weir. The reduction in flood level 
rise upstream of weir for higher return period 
floods is due to more submergence of weir for 
h igher f loods . The h ighes t water leve l rise 
estimated upstream of weir for 2 year return 
period of flood is only 3 cm and it is lower for 
higher floods. Hence it is concluded that the 
we ir at crest l eve l of 464.5 m MSL has no 
adverse impact on the upstream flood levels. 
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Table 3: Water Level Rise due to Weir - Flood Events 

Distance 
From Weir (mj 

55 220 900 2,429 3,941 6,255 

Flood Event Water Level Rise due to Weir (m) 

2yr 
(635m3/s) 0.03 0.03 0.03 0.03 0.02 0.01 
5yr 
(994m3/ s) 0.02 0.02 0.02 0.02 0.01 0.01 
lOyr 
(1162m3/s) 0.02 0.02 0.02 0.01 0.01 0.01 
25yr 
(1449m3/s) 0.02 0.02 | 0.02 0.01 0.01 0.01 
50yr 
(l,672m 3/s) 0.02 

I 
0.02 | 0.02 0.01 0.01 0.01 

lOOyr 
(l /901m 3/s) 0.02 0.02 0.01 0.01 0.01 0.01 

3.2 Physical Mode l ing 

3.2.1 Fixed Bed Tests 

In the model layout, weir wi th its appur t enan t 
c o m p o n e n t s s u c h as i n t a k e c h a n n e l , s t i l l ing 
basin a n d b a n k pro tec t ion wal ls were p laced 
and tested for r iver f lows of 2 0 m 3 / s , 1 5 5 m 3 / s 
and 635m 3 / s . Followings were the observations. 

• The selected location of the weir, which is 272 
m d o w n s t r e a m of the existing Meewa thu ra 
Intake, is suitable and it does not change the 
river flow pattern significantly. 

In general , the effect of the weir is evident 
d u r i n g l ow f low c o n d i t i o n s . As the f low 
increases the s t ructures are submerged . 

• T h e l e n g t h of w e i r a n d c r e s t l eve l a r e 
satisfactory. The m a x i m u m wate r level rise 
observed in the physical model was 2 cm for 
2-year flood. The wate r level for the low flow 
(20 m 3 / s ) can be raised to 464.99 m MSL at 
the existing intake. The wate r level at 464.99 
m MSL at Meewa thu ra Intake is sufficient to 
extract 9,000 m 3 / d . 

• N o eddies at the entrance of intake channel 
due to natural and artificial protection. 

• E i t h e r s i d e of t h e r i v e r b a n k h a d to be 
protected, and shaped to have smooth flow 
at the weir. 

Required modifications were m a d e to the layout 
of t h e w e i r a n d i n t a k e c h a n n e l to i m p r o v e 
hydraul ic performance. 

3.2.2 Mobile Bed Tests 

For the mobile bed tests, the river reach 160 m 
ups t ream and 160 m d o w n s t r e a m from the weir 
axis was selected and filled w i th fine sand to 
represent the r iver bed mater ia l . The selected 
river reach was then formed to the existing bed 
pattern. Dur ing the tests sand was cont inuously 
fed at the ups t ream so as to ensure a constant 
supply and the t ranspor ted sand was collected 
at downs t r eam end to be reused. 

Fol lowing modif ica t ions w e r e d o n e based on 
observations dur ing mobile bed tests. 

• Stilling Basin 

Optimized parameters are as follows. 

(a) The level of stilling basin (top) at 461.0 
m MSL. 

(b) The length of stilling basin is 4 m. 

(c) The d o w n s t r e a m l ip level at 461.8 m 
MSL. 

(d) T h e l e n g t h of b e d p r o t e c t i o n 
downs t r eam of the stilling basin is 5m. 

• Sediment Movement at the Entrance of 
Intake Channel 

Ent ry of fine s a n d or silt in to the i n t a k e 
c h a n n e l d u r i n g h i g h e r d i s c h a r g e s can be 
prevented by closing the intake channel gate 
since it wou ld reduces flow velocity in the 
channel and thus any sed iment enter ing the 
c h a n n e l w o u l d i m m e d i a t e l y se t t l e on the 
channel floor, w h i c h is 0.5m be low in take 
level. In addit ion, the a l ignment of the intake 
wall was modified by extending the left bank 
wal l to p r e v e n t s a n d e n t e r i n g the i n t a k e 
channel. 

• Sediment Entry into the Intake 

The t e n d e n c y of s e d i m e n t d e p o s i t i n g a t 
water inlet chamber du r ing flood discharges 
can be ove rcome by cover ing w a t e r inlet 
chamber. 

• Sediment Flushing from Intake Channel 

Sediment deposi ted in the intake channel can 
be flushed out by keeping the flushing gate 
open for about 35 min in the proto type . The 
flushing is most effective w h e n the tail wa te r 
is low dur ing low flow condit ions. 

• Bank and Bed Erosion 

S i g n i f i c a n t e r o s i o n w a s o b s e r v e d 
downs t r eam of the of intake channel durjrvg 
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the f l u s h i n g o p e r a t i o n . E ros ion w a s a lso 
noted a long the left and right banks a round 
a n d d o w n s t r e a m of the we i r d u r i n g h igh 
flows. Extent of bank and bed protection and 
a rmour size (d 5 0 =~30 cm ) were changed to 
opt imize the protection works . 

Figure 7: Final Layout of Weir and Intake 

H 5m 

Figure 8: Weir - Sectional View 

3.3 Sediment Transport 

3.3.1 Sediment Transport Rate 

This formula was used to compute the average 
m o n t h l y a n d a n n u a l bed load t r a n s p o r t ra te 
using the daily average discharge t ime series at 
P e r a d e n i y a G a u g i n g S t a t i o n . T a b l e 4 
summar izes the results. 

From Tables 4 it was es t imated that the annual 
total sed iment t r anspor t is a r o u n d 282,140 m 3 

for the catchment including Kotmale Reservoir 
(Area = 1,141 km 2 ) . Accordingly, the sediment 
yield at Peradeniya is a round 247 m 3 / y e a r per 
s q u a r e k i l o m e t e r s of c a t c h m e n t i n c l u d i n g 
Kotmale Reservoir . It shou ld be noted that in 
phase 1 of the report 'Nat ional Sand Study for 
Sri Lanka (1992)' p repa red by Delft Hydraul ic 
where it is stated that the value of 330 m 3 / k m 2 / 
year had been r e c o m m e n d e d by U N D P / F A O 
(1969) and Nedeco (1979) for reservoirs on the 
m a i n b r a n c h e s of t h e M a h a w e l i G a n g a . 
Therefore, one can expect lower sediment yield 
d o w n s t ream of reservoir once the reservoir is 
placed since it will r educe sed iment t ranspor t 
considerably. 

3.3.2 Sediment Deposition 

The sediment deposi t ion behind the weir wou ld 
reduce the reservoir or p o n d capacity wi th time. 
This i n f o r m a t i o n is p a r t i c u l a r l y r e q u i r e d to 
predict possible desilt ing per iods and the effects 
on the intake s t ructures . The desil t ing per iods 
were est imated based on Brune (1953) formula 
(Table 5). 

4. Conclusion 

The conceptual designs of weir across Mahawel i 
G a n g a a n d i n t a k e p r o p o s e d at M e e w a t h u r a 
w e r e d e v e l o p e d b a s e d o n t h e r e s u l t s a n d 
observations of the Field Investigations and the 
Mathemat ica l and Physical m o d e l i n g s tudies . 
The proposed layout of weir and intake ensures 
silt free water extraction, negligible flood level 
rise, p roper river bed and river bank protection 
while keeping overall cost low. 

Table 4: Transport Rate (1997 to 1998) 

Month Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Total 
Suspended 
Load, m 3 

Bed Load, m 3 

17116 
15842 

25372 
21327 

6863 
6143 

3456 
2965 

1531 
877 

1047 
667 

1811 
1625 

5866 
5606 

21927 
20688 

29917 
22928 

18720 
17026 

16956 
14478 

151968 
130172 

Table 5: Silting Period - Normal 

Level At 
(m MSL) 

Storage (m3) 
Behind Weir 

Annual River 
Inflow (MCM) 

(Reservoir Capacity)/ 
(Annual River Inflow) 

Trap 
Efficiency 

Time to 
Silt Up (yr) 

462.5 93,556 2,066 0.00005 ~5 % 6.5 
463.5 312,976 2,066 0.00015 ~5 % 22.2 
464.5 667,112 2,066 0.00032 ~5 % 47.3 
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