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The p ra ct ic e  o f  the a rt o f  d ra in a g e  is  p ro ­
bably as o ld  as the a f t  o f  a g r icu ltu r e . . "Drainage" 
in th is  con text may r e fe r  t o  the p h y s ica l network 
o f  streams and su rface  water ways in  an area , by 
which water i s  being .ca rried  away. The sa fe  d i s ­
posa l o f  ra in  ..water frdni'an .agricu ltu ra l- land main­
ta in s  th e  le v e l  o f  f e r t i l i t y  and the s o i l  m oisture 
sta tu s w ith in  a su ita b le  range, fo r . crop  p rod u ction . 
Inadequate drainage leads t o  W ater. logging... problems
and a p o o r ly  planned drainage, system may reduce the 
p ro d u ct iv ity  o f  the land by erod ing top. s o i l  la y er  
and forming g u l l i e s .

A proper .plfainage system o f  a land w i l l  
remove water w ithout causing any damage t o  the s o i l  
a t d e s ira b le  r a te . T h ere fore , drainage should be 
designed by tak ing fo llo w in g  fa c to r s  in to  con sid era ­
t io n  which a f f e c t  the rate  o f  rem oval, •

1. S o il  c o n d it io n .
i i .  Land s lope  (len gth  a id .p ercen ta ge ) . :

111. R a in fa ll  (amount and in te n s ity )  ■ 
iv .  V egeta tion .

- 1 *

The design  o f  dra ins should in d ica te  shape, 
dim ension, roughness and g ra d ie n t . The drainage 
network fo r  upland com prises o f  fou r  types: o f  sur­
fa ce  d ra in s . .* ^  '

%

a . Storm water d ra in .
b . F ie ld  dra in
c .  Grass Water way.
d . In te rcep tin g  drain  or

D ivertin g  d ra in .

The layou t showing the va riou s  typ es  o f  
d ra in s ,roa d s , l o t s  and the c ro ss  se c t io n  o f  d ra in s 
are shown in  F i g . l .  These d i f fe r e n t  types o f  d ra in s  
and th e ir  lo ca t io n s  can be shown in  the B locking Out 
Plan o f  the proposed farm settlem en t. But d e t a i l  
design s should be prepared fo r  each lo c a t io n  on the 
b a s is  o f  m icro topograph ic in form ation .
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Design o f  Storm Water D rain.

Storm water d ra in  d iv e r ts  ru n o ff water which 
would oth er wise flow  down from higher ground on the 
arab le  land in  which dry  farming a c t i v i t i e s  and the 
settlem en t take p la c e . The step  by step  procedure 
f o r  the storm water dra in  i s  d escrib ed  below .

1. Determine the ex ten t o f  land from which the 
ra in  water flow s t o  the concerned p o in t  o f  the storm 
water drain..

In t h is  determ in ation , ex ten ts  should be 
rep orted  se p era te ly  w ith  re sp e ct  t o  the e x is t in g  
v e g e ta t io n .

2. Four types o f  v eg e ta tion  are id e n t i f ie d  and 
d i f f e r e n t  va lu es fo r  ru n o ff c o e f f i c i e n t  o f  each type 
o f  v e g e ta tio n  are suggested as fo l lo w s  : ,

Type o f  v e g e ta t io n . Runoffi. ■ ■ /
c o e f f i c i e n t  (C) Area.

• Matured ju n g le  (M) 0 .2  ' Am

i i . Interm ediate ju n g le  (I ) 0 .25 Ai
i i i . Shrub ju n g le  (S) 0.27 As

iv . C u ltiva ted  lands (C) 0 .3 Ac

An average value fo r  C can be ca lcu la te d
as fo l lo w s  : ...

0 .2  Am + 0 .25  Ai + 0 .27  As + 0 .3  Ac C= _________________ _________________________
T o ta l e x te n t .

3.. Estim ate the ra te  o f  ru n o ff by using R ational
Formula.

Q *  c I A Where Q = Rate o f  ru n o ff  in  cusec
C = Runoff c o e f f i c i e n t
I = R a in fa ll  i n t e n s i t y  

in  in ch es/hour
A = Area in  a cre s .

In case  o f  Anuradhapura D is t r i c t ,  maximum 
r a in fa l l  in te n s ity  f o r  10 year return  period  has 
been used as 4 in ch e s /h o u r .
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4 . Gradient o f  the channel should not exceed
1.0% .as to  prevent any scouring a c t io n . Higher 
grad ien ts can be reduced below th is  le v e l  by p la c in g  
drop s tru ctu res .

Table -  1. D ischarge values fo r  storm water
drains in  cusec per fo o t  width o f  channel.

Depth
f t .

1 .0 0.66 0 .5 0  0 .40  0 .33 0 .2 5  
Percent grad ien t o f  channel

O. 20 0.17

0 .25 0 .7 0 .6 O. 5 0 .4 0 .4 0 .3 0 .3 0 .3

0 .5 0 2 .2 1 .8 1.6 1 .4 1.3 1.1 1 .0 0 .9
.0 .7 5 4.3 3 .5 3 .0 2.7 2.5 2 .2 2 .0 1.8
1 .00 5.6 4 .8 ' 4 .3 3 .9 3 .4 3 .0 2.8

1.25 8 .0 7 .0 .6 .3 5.7 5 .0 4 .4 4 .0

1 .50 9 .5 8 .5 7 .7 6 .7 6 .0 5 .5

1.75 1 1 .0 1 0 .0 8 .6 7 .7 7 .0
2 .00

1

13.0 1 1 .0 10 .0 9 .0

2.25
1

1 3 .0 12 .0 11 .0

2 .50 16 ,0 14 .0 1 3 .0

2.75 1 6 .0 1 5 .0

3 .00 18 .0

i

S e le ct  depth and width, q f  , the d ra in  in  such 
a manner so th at the depth would not exceed 20% o f  the 
w idth. By using Table -  1 the dim ension can be 
determined fo r  a channel w ith p a ra b o lic  c r o s s  s e c t io n .

L im itation  o f  the depth a ls o  w i l l  c a l l  fo r  
change in  the g rad ien t by using drop s tru ctu re s .

Once the dim entions a t  each o u t le t  are c a l ­
cu la te d , drop stru ctu res  have to  be f ix e d  a t le a s t
3 .meters away from the p o in t  o f  con d u ction . Gradual 
change in  dimension from one o u t le t  to  the other i s  
more smart than sudden d is t o r t io n .
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N ote: In these c a lc u la t io n s , maximum perm isstab le
v e lo c i t y  was assumed as 1.5 m /sec. or 4 .5  f t / s e c .  
and channel fa c to r  was taken a cco rd in g ly .

= v /S  Where X -  channel fa c to r
V -  v e lo c i t y

1 in  S -  g ra d ien t o f  the channel. 

Design c f  Grass Water Ways;

. Grass water way i s  the common drain  or a 
c o l l e c t o r  d ra in  o f  ru n o ff  water flow in g  from f i e l d  
la t e r a ls .  The water d iv erted  from storm water drains 
i s  a ls o  c a r r ie d  by grass water ways. In t h is  case  
s o i l  i s  excavated t o  form a shallow  dished dra in  and 
the excavated s o i l  i s  e ith e r  ca rted  away o r  used t o  
form lew banks on e ith e r  s id e .

In a d d it io n  t o  the ru n o ff  water coming from 
storm water d ra in , p a r c e ls  o f  c u lt iv a te d  land w i l l  
co n tr ib u te  water a t  d i f f e r e n t  p o in ts . T h ere fore , 
dim ension o f  the grass  water way may go on changing
as i t  moves down- 'wards.

F ollow in g  va lu es have been f ix e d  t o  design  
grass  water ways fo r  upland farms in  Anuradhapura 
D is t r i c t .

Maximum in te n s ity  o f  ra in fa ll, w ith a ten  y e a r . 
retu rn  p er iod  ~ 4 " /h o u r .

Catchment c o e f f i c i e n t  «  0 .3
Maximum p erm iss ia b le  v e lo c i t y  o f  the

flow  -  6 f t . / . s e c .
Roughness c o e f f i c i e n t  -  0.035

Using R ation a l Formula,
Q = C I A

C = 0 .3  and I = 4 "/h ou r 
Q = 1 .2  A cu se c .

This means th a t an a d d it io n  o f  one acre  land 
may co n tr ib u te  a d d it io n a l 1 .2  cusec t o  the d ra in .
The width and the depth o f  channel may be d e te r ­
mined by using Table 2. I t  i s  d e s ira b le  t o  keep 
the depth below  20% o f  the top  w idth .
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F ie ld  L a tera ls :

F ie ld  drain- or f i e l d  la t e r a l  i s  a lign ed  ju s t  
above the con servation  bund to  c 'o l le c t  water flow ­
ing downward from the f i e l d  and moves at a grad ien t 
o f  0 .4  -  0 .5  toward the grass water way. P arabolic  
shape o f  small dra in  i s  d e s ira b le  to  serve the pur­
pose . A -general range o f  dimension can be given  
fo r  these la te r a ls  as mentioned below .

l

Top width = 1 .5  -  2 .0  f t .
Depth = 4 - 6  inches

The drain  should be fr e e  o f  c u lt iv a t io n  and . 
th ick  growth o f  weed i s  u n d esirab le .

Table -  2:
/ W l  I***1

I

Discharge values f o r  Grass Water Ways in  
cusec per fo o t ,  width o f  channel..______

Depth o f  
flow  

f t .
1.0% 0.66% 0.5% 

Percent s lope

l

0.4% 0.33% 0.25%

0.25 0 .2 0 .2 0 .2 0 .1 0 .1 0 .1

0 .5 0 0 .7 0 .6 0 .5 0 .4 0 .4 0 .3

0.75 1 .4 >!■ 9 1 .0 0 .9 0 .8 0 .7

1 .00 2.2 1.8 1 .6 1 .4 1 .3 1 .1

1.25 3 .1 2.5 2.2 2 .0 1 .8 1.6

-1.50 4 .3 3 .5 3 .0 2.7. 2 .5 2.2

1.75 5 .5 4 .5 3 .9 3 .5 3 .2 12.8

2 .00 6 .8 5 .6 4.8 4 .3 3 .9 3 .4
2 ,50 ' 10 .0 8 .0 7'.0 6 .3 5 .7 5 .0
3 .00 1 2 .0 11 .0 9 .5 8 .5 7 .7 6 .7

In tercep tin g  Drains (D ivertin g  Drains
This drain  i s  used t o  in te rce p t  ru n o ff water 

flow ing along grass water ways and d iv e r t  out s id e  
the paddy f i e l d .  Design procedure i s  s im ila r  to  
the storm water d ra in . 1
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Spot h eigh ts may be requ ired  t o  produce a survey 
l in e  a long the t e r i t o r y  o f  upland and paddy area 
most probably  -p a r a l le l  t o  the ir r ig a t io n  main 
supply channel-; L ongitud inal s e c t io n  o f  the in te r ­
cep tin g  drain  has t o  be designed oh the b a s is  o f  
t h is  survey. "

«
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Fi g . LAYOUT o f  d r a in a g e  s y s t e m  a n d

CROSS SECTIONS Or DRAINS

i'-o"
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