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run-off obtained by gauging discharge of watercourses in 
the watershed ; the soil, firmness and permeability ; 
presence of timber, brush or vegetation ; rainfall and 
evaporation; availability of means of construction, 
whether dredge, dry land excavators, ditching plows, 
teams or manual labor.

In deciding upon the grade it has been noted that as 
low as .02 per cent, has been used with success. This is 
on account of head acquired through rapidity of run-off. 
This is in turn due to absence of timber and brush and a 
sharp slope of drainage.district to the drain or drains. In 
the case of one drain with above conditions it has several 
times become filled with fine particles of summer fallow 
but the first rush of water cleaned it out as thoroughly 
as if the grade of the drain had been many times as steep 
and therefore there would be no advantage in this par
ticular case in having a greater fall. The average condi- 

in the province calls for about .05 per cent, and this
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^nomize in outlet construction by saving yardage cos 
a°d paying compensation to the landowners. b
method entails a direct valuation of property and also
effect which the drain will have (or has ha ) may t 
*ar to the owners and for these two reasons ad P 
‘s almost sure to occur. Therefore, to avoi .
c.ulty, particular attention should be paid to ae 
don of the drain.

The amount of main ditching on — ■ ;iv
also the number of laterals to be constructe is P 
dePendent upon the amount of wet or ta,de‘i lal, ibi it 
Watershed ; also the slope to the outlet and the fe^Uty 

connecting such lands. If there are numer »
separated from the main body of water or much land to 
de benefited by connections to the main ram ^

engineer should consider the extent of .minor work and 

Whether this can be done to best advantage y of
factor or by the land owners. Owing o laterals
knowledge of handling the construction o rin loca, 
y the residents and frequent difficulty erallv

abor to attend to this minor ditching work, 1 B , con. 
’Mvisable to have all laterals -dug as par reason
factor’s work. There is one drawback to this y 
|dat the laterals frequently have to be ug a 
-on of the main drain and this means delay for the con 

'(actor and possibly a higher yardage Pnce locai
therefore, full information as to class an • necessary 
abor as compared to regular contract wor *

.. x>fore deciding the extent of ditching. 0{
À Another difficulty occurs at places v er grades, 
.is ,V;iter in a watershed is interfered with by t;mes of

!'? many cases these grades have been built * times ^ 
‘gb water and culverts have been p uce .g that
ell as being omitted where required. incurred by

j*n extra cost in drain crossings of railways 1 right-
aving to put these improvements on c . t
f »ay. iS doing this work ,h<= dramage 

0 expense in paying for something tion work.
should have done in their °rWna}°°^]vjay company 

1 ls nearly always difficult to assess Work be-
!° ^at they will pay their proper share <*“*”,**
Cause of lack of definite information reg ^
!Jatters as maintenance-of-way cos ^ ^ Jrawback

berefore, the presence of a railway g company
development of drainage tbTaring a

aPpreciate the value of the work an • r-v,mating the 
sbare of the construction cost as we as , attitude
W°rk around their right-of-way. I he rig 

the railway company in each case s ou 
Ve&tigated before finally deciding on e 
grade.
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Drainage and Road Work at Canora, Saskatchewan.

has been used most frequently with the size of drains so
far constructed.

In considering the cross-section area of drain and also 
size of culverts', it is not at all safe to apply fprmulæ de
rived from a knowledge of conditions elsewhere to arrive 
at the amount of water that will be delivered to the drain 
from a known watershed area in a given time. By doing 
this it is altogether likely that the engineer will have the 
capacity too small, as the early run-off is generally much 
faster than in the drainage areas from which the standard 
formulae were obtained. At present we have not enough 
data to adjust the formulae to suit conditions in this pro
vince and must therefore rely largely upon information 
obtained by measuring the discharge of watercourses in 
the locality and the size of the drain can be computed by 
a comparison of the respective watersheds. _

The above-named points will be important in deciding 
the details of the plans and profiles, and it is then neces
sary for the engineer to make up an assessment to cover
the cost of the work. , „ , ,

The assessment is an apportionment of cost based
of the land
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, Another factor to be noted is the pel mea _rf0|ath,n 

.°lh In the case of some bodies of wa er j ditching 
*S ^ry rapid and by noting this the .‘^eH L uncon- 

p^uired may be reduced. If the wa t^e same or
v^ted sloughs (that is, on the sur ace)^ assumed

hether such ditching is necessary. erai rule of
The above points, along wlt 1 ’’"’will largely help 

aking all laterals “pay for themselves, . and de-
*? decide the length of the drains. The capac y 

kn of the drains, also of the culverts 
'‘'A, is usually the most difficult to -- decided by 

along with the grade to be usee are
e following : Size of the drainag < rapidity oftopography of the area ; information as to rap y

a 1*^1
bet<
ssaty ,É J 
da<,, 
doï'y
nade
vel1 V
id be' ,,
y^V

upon the benefit received- by the owners 
drained. The method employed is very similar to the 
Ontario regulations, the main difference being that in 
Ontario the engineer usually bases his assessment on 
amount of benefit to be done, together with individual 
estimates of the cost for doing separate sections. That 
• a parCel which is near the outlet on which there are too 
acres of wet land which might be easily drained, would be 
‘ ssed considerably less than the same area further 
awav and more difficult to drain. It has been customarv 
. assessments in this province to regard direct benefit
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