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t 2 Peak Flow Rate and

  Annual Water Requirement

The fl ow rate potential of a water source should be known or estimated to 
properly assess whether there is suffi  cient fl ow to operate a trickle irrigation 
system. The water source fl ow rate will determine:

• the amount of cropped land that can be irrigated

• the maximum zone size that can be operated at one time

• the total run time of the irrigation system.

The  maximum operating time for one zone should not exceed 12 hours. This 
will allow lateral lines to drain during off  times which will assist in reducing 
algae growth. The total system operating time including all zones should not 
be less than 12 hours and should not exceed 20 hours during peak climatic 
requirements. Upon design completion if the calculated total operating time 
is less than 12 hours the fl ow rates used are higher than they need to be.  

Conversely if the total calculated operating time exceeds 20 hours during 
peak conditions, the area being irrigated may be larger than what can 
realistically be done.  There is a risk that excessive crop stress may 
develop in subsequent seasons.  An allowance must be made for reduced 
emitter fl ows over time.  A reduction in system fl ow rate can be made up 
by increasing the operating time. Initial system designs should take this 
into account and ensure that at least four hours of extra operating time is 
available for subsequent years when crops have matured.  

For systems that are replaced seasonally, such as line source systems on 
perennial crops,  this is not as much of a concern.  For the other system 
types, if a shortage of water requires system operating times to exceed 20 
hours daily during peak conditions a good emitter maintenance program is 
required to ensure emitters are kept clean and operating properly.  Another 
option is to plant a variety of crops that will allow fl exibility in watering 
schedules. 

Make sure that a complete system design is done to assess water 
availability. 

This Chapter provides a methodology of determining  peak system fl ow 
rates and annual water requirements.
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2.1 Determining Peak Flow Rate
An assessment of a water source for trickle irrigation purposes must address the 
peak fl ow that can be delivered, annual water use and the water quality.  Chapter 
12 provides information on water quality. The peak trickle system fl ow rate can 
be approximated by using the information provided in Table 2.1 and Table 2.2.  
The  peak evapotranspiration rate that is expected during the season is converted 
into a fl ow rate per acre irrigated.

ngiseDnoitagirrIelkcirTrof)TE(noitaripsnartopavEkaeP1.2elbaT
noitacoL TEkaeP noitacoL TEkaeP

yad/ni yad/mm yad/ni yad/mm

drofstobbA 51. 8.3 soemereK 92. 4.7
zissagA 51. 8.3 yelsreK 22. 6.5

keerCsixelA 51. 8.3 yellaVeltteK 72. 9.6
gnortsmrA 12. 3.5 yelrebmiK 03. 6.7

tforchsA 03. 6.7 rendaL 31. 3.3
evorGnepsA 12. 3.5 yelgnaL 41. 6.3

ereirraB 02. 1.5 teoolliL 82. 1.7
ekaLsenyaB 52. 4.6 retsiL 12. 3.5

reviRllebpmaC 02. 1.5 nottyL 03. 6.7
stalFlanaC 62. 6.6 awkalaM 91. 8.4

rageltsaC 13. 9.7 ttirreM 62. 6.6
notswaC 23. 1.8 omianaN 91. 8.4

esahC 12. 3.5 lataN 81. 6.4
ellivyrrehC 12. 3.5 lliHhctoN 02. 1.5
kcawillihC 71. 3.4 revilO 62. 6.6

notnilC 32. 8.5 esuoHeliM001 32. 8.5
eladrevolC 41. 6.3 sooyosO 82. 1.7

xomoC 02. 1.5 reviRretsyO 21. 1.3
notserC 81. 6.4 ellivskraP 61. 1.4

keerCnoswaD 81. 6.4 swodaeMttiP 31. 3.3
dlanoD 41. 6.3 inreblAtroP 02. 1.5

ekaLsalguoD 12. 3.5 egroeGecnirP 51. 8.3
nacnuD 61. 1.4 notecnirP 52. 4.6

nosillE 32. 8.5 lenseuQ 62. 6.6
resarFtroF 91. 8.4 muidaR 02. 1.5

eleetStroF 22. 6.5 keerCeksiR 82. 1.7
nhoJ.tStroF 02. 1.5 nothcinaaS 61. 1.4

nedloG 51. 8.3 mrAnomlaS 71. 3.4
skroFdnarG 91. 8.4 srehtimS 51. 8.3

stalFweivdnarG 52. 4.6 neehcamillipS 91. 8.4
eremsarG 22. 6.5 samuS 71. 3.4

dornirG 41. 6.3 dnalremmuS 62. 6.6
notlezaH 91. 8.4 ecarreT 22. 6.5

noxiH 61. 1.4 revuocnaV 81. 6.4
epoH 22. 6.5 foohrednaV 02. 1.5

eremrevnI 32. 8.5 ybnevaV 61. 1.4
hciReoJ 61. 1.4 nonreV 22. 6.5

aruJ 22. 6.5 nihcahlaW 92. 4.7
spoolmaK 82. 1.7 dlowtseW 72. 9.6

anwoleK 42. 1.6 ekaLsmailliW 82. 1.7
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The fl ow rate that is calculated using the method shown in Example 2.1 will 
ensure that the trickle irrigation system can irrigate the entire property daily 
within 20 hours.  Normal operating times will usually be between 14 and 18 
hours.

2.2elbaT ngiseDmetsySelkcirTroftnemeriuqeRwolFkaePagninimreteD

)TE(rotcaFetamilC etaRwolFmetsySelkcirT

yad/ni yad/mm erca/).S.U(mpg

41.0 6.3 5.3

61.0 1.4 0.4

81.0 6.4 5.4

02.0 1.5 0.5

22.0 6.5 5.5

42.0 1.6 0.6

62.0 6.6 5.6

82.0 1.7 0.7

03.0 6.7 5.7

  

  Example 2.1 Peak Flow Rate Requirement – 
     High Density Apple Crop  

   A grower has 15 acres of high density tree fruits in the Kelowna area.  
   What should be the peak trickle irrigation system fl ow requirement?

    From Table 2.1  –  Peak evapotranspiration rate is 0.24 in/day
    From Table 2.2  –  Peak fl ow rate is 6.0 gpm/acre

   Flow rate required for 15 acres is =  15 acres  x  6 gpm (U.S.) / acre
        =  90 U.S. gpm

 Irrigation District/Water Purveyor Supply 
In some regions of the province water is supplied to agriculture through 
irrigation districts or other water purveyors.  Irrigation districts have 
established water delivery rates on a per acre basis that vary depending on the 
soil type and location of the district.  Table 2.3 provides this information for 
irrigation districts located within B.C.’s major agricultural areas.  Some of 
these districts have been incorporated into municipalities in the past few years.  
Table 2.3 uses the historic district names.  If the district has been taken over 
by a municipality the fl ow rates quoted should be checked to ensure that the 
values shown are still valid.
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The fl ow rate from an irrigation district is often regulated by means of a fl ow 
control valve at the district connection.  Delivery fl ow rates are often rounded 
to the nearest 5 gpm to match the nearest valve fl ow control rate.

When designing within an irrigation district the fl ow rates that are established 
cannot be exceeded.  Also ensure that the zone sizes selected match the 
delivery fl ow rate as closely as possible.  This will ensure optimum system 
performance, keep costs down, allow fl exibility for system expansion and 
provide water for other requirements such as crop cooling. 

1 Irrigation districts are listed by historic names.  

3.2elbaT stcirtsiDnoitagirrIsuoiraVrofstnemtollAretaW

tcirtsiD 1
tnemtollAretaW

erca/).S.U(mpg erca/).pmI(mpg

niatnuoMkcalB 7ot5

notswaC 7.7dna6.6

esahC 6

notserCtsaE 5.4

nosillE 5

noskcirE 5.2

sthgieHweivriaF 6.7dna6.6

eromnelG 6dna4

nedelaK 52.6

soemereK 8ot6

weivekaL 6.5

atamaraN 5

noynaChtroN 3

sllaFnaganakO 6

sooyosO 8

amayO 6

dnalhcaeP 6

notcitneP 7dna6,5

anwoleKtsaEhtuoS 5.6dna6,5

sdnaLnaganakOhtuoS
)revilO(

52.8ot57.7

eiriarPs'yraM.tS 5.4

dnalremmuS 6

nonreV 5

knabtseW 5.6ot5

retneCnaganakO-dleifniW 5.6ot5

ekaLsdooW 52.6

lednnyW 54.4
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2.2 Annual Irrigation Requirements
Annual  irrigation requirements must be determined when applying for a 
water licence or  developing a storage facility.  The values that are shown in 
table 2.4 are optimal for the soil conditions shown. Coarser soils are defi ned 
as gravels, sands and sandy loams.  Finer soils are classifi ed as loams, clay 
loams and clays. See Section 3.3 for information on soil texture.

The B.C. Sprinkler Irrigation Manual provides more detailed annual water 
use information taking into account the crop, rooting depth and soil types.  
It is recommended that the process outlined in the B.C. Sprinkler Irrigation 
Manual be used to calculate annual water requirements for licencing pur-
poses.  This will ensure that enough water is allocated to the property for all 
irrigation system types and future cropping patterns.  

Table 2.4 can be used for systems that are using groundwater, storage from 
a reservoir or as a  check on an existing water licence or irrigation district 
allotment.

 

 
  Example 2.2 Annual Water Requirement – 
     High Density Apple Crop

  What is the annual water requirement for a 15 acre high density apple crop 
  in Kelowna on a loam soil?

   From Table 2.4 – a loam is considered to be a fi ner soil, therefore 
   annual use is 20 inches.

   Total water requirement is (15 acres x 20 inches) / 12 in/ft  =  25 ac -ft
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smetsySnoitagirrIelkcirTroftnemeriuqeRretaWlaunnA4.2elbaT

noitacoL
)sehcni(esUlaunnA

noitacoL
)sehcni(esUlaunnA

lioSresraoC lioSreniF lioSresraoC lioSreniF

drofstobbA 21 5 soemereK 23 62

zissagA 6 2 yelsreK 31 8

keerCsixelA 51 9 yellaVeltteK 52 81

gnortsmrA 71 11 yelrebmiK 42 71

tforchsA 53 72 rendaL 11 6

evorGnepsA 81 21 yelgnaL 9 5

ereirraB 81 21 teoolliL 72 02

ekaLsenyaB 32 61 retsiL 22 51

reviRllebpmaC 41 9 nottyL 53 72

stalFlanaC 02 41 awkalaM 21 7

rageltsaC 92 12 ttirreM 92 12

notswaC 53 72 omianaN 41 8

esahC 12 41 lataN 41 8

ellivyrrehC 91 41 lliHhctoN 02 41

kcawillihC 7 5 revilO 43 72

notnilC 42 71 esuoHeliM001 42 71

eladrevolC 01 5 sooyosO 53 82

xomoC 61 11 reviRretsyO 9 4

notserC 22 61 ellivskraP 41 01

keerCnoswaD 7 4 swodaeMttiP 8 4

dlanoD 9 4 inreblAtroP 61 01

ekaLsalguoD 22 61 egroeGecnirP 41 9

nacnuD 21 8 notecnirP 52 02

nosillE 32 71 lenseuQ 31 8

resarFtroF 11 5 muidaR 71 01

eleetStroF 41 8 keerCeksiR 22 51

nhoJ.tStroF 9 5 nothcinaaS 41 01

nedloG 51 11 mrAnomlaS 81 21

skroFdnarG 51 01 srehtimS 21 7

stalFweivdnarG 52 91 neehcamillipS 91 21

eremsarG 81 21 samuS 9 4

dornirG 01 5 dnalremmuS 72 12

notlezaH 3 0 ecarreT 21 8

noxiH 9 3 revuocnaV 51 01

epoH 31 7 foohrednaV 11 5

eremrevnI 42 61 ybnevaV 81 21

hciReoJ 61 01 nonreV 22 61

aruJ 61 01 nihcahlaW 82 02

spoolmaK 23 62 dlowtseW 82 22
anwoleK 62 02 ekaLsmailliW 81 21


