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Importance of water for agriculture

| »Life requires water
| » Livestock
> Plants

»Value of water
>»\What if we don’t have it?

4 »Where do we get our water?
» Precipitation — rain, shnow
» Streams - rivers, lakes, creeks, springs

» Groundwater — wells, dugouts
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What Right do we have to Water

= | » First water licences 1864

| »Water Act — 1909
» Surface water

| >»Water Sustainability Act — 2016
4 »Groundwater

| >First in Time - First in Right (FITFIR)
»Purpose — Irrigation, stock-watering, domestic




Why do we lirigate?

» To grow a productive crop

>

o replenish Soil Moisture

~| | » Soll Is our storage tank for water

1> Sail structure is very important
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Water Storage Capacity
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Available Water Storage Capacity (AWSC)

hes / foot
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Effective Rooting Depth

\\\ L] % of Roots
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Effective Rooting Depth

Shallow Medium Shallow Medium Deep Deep
- 0.45 m (1.5 ft) 0.6 m (2 ft) 0.9 m (3 ft) 1.2 m (4 ft)
- Cabbages Beans Brussels Sprouts Alfalfa
Cauliflowers Beets Cereal Asparagus
Cucumbers Blueberries Clover (red) Blackberries
Lettuce Broccoli Corn (sweet) Corn (field)
Onions Carrots Eggplant Grapes
D Radishes Celery Kiwifruit Loganberries
: Turnips Peas Peppers Raspberries
Grass Potatoes Squash Sugar beets
-/ Conifer Tree Shallow Spinach Saskatoons Tree Fruits (12" x 18)
ﬁl Strawberries Tree Fruits (6" x 12")
Tomatoes

Tree Fruits (3" x 10)

Conifer Tree




How much water can the soil store?

.| » Depends on soll type and tree rooting depth.
E\ > Field Corn = 4.0 ft root depth

| » Sandy loam

& = 1.5 In water / ft
i li\ ; Available Water Storage Capacity (AWSC)
4 = Soil Type Sand Sarfdy oam Loam Clay Or,
| » Total AWSC =4.0x15 ;
;

inches / foot




Shallow Rooted Crop

| » It grass Is grown instead:

| > Grass = 1.5 ft root depth
~| [»Sandy loam = 1.5in water / foot

/> Total AWSC =1.5x15

> =2.251n




Avallablility Coefficient, (AC)

Maximum percentage of the total AWSC that the crop
—| can remove before irrigation should occur again.

| Maximum Percent

Ve Peas

IR Potatoes 35

/\g\\\ Tree Fruits 40

AN Grapes 40

| \‘ti \ Others
o8 oA G Conifer Tree 70
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How much water can be applied
at one time?

| »Maximum Soll Water Deficit Is the amount
| of water that is readily available to the crop.

MSWD = AWSC x AC
%@“‘Q\e
MSWD (Corn) = 6.0 x 0.50
= 3.0 inch

— _ — —_— _— _ —




What If it was shallow rooted crop?

> Maximum Soil Water Deficit:
MSWD (Grass) = 2.25 x 0.50
= 1.3 Inch

g » Same field but need to manage the
Irrigation system differently.




How do we apply this water?

| > Irrigation systems types

Application Rates (AR)

»|s the depth of water applied by the irrigation
system per hour

Application Efficiency (AE)

»|s an indication of the percentage of water applied
by an irrigation system that is actually available to
the crop
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Stationary Gun

AE = 58%
= 0.5-0.75 in/hr












Drip or Trickle
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How is this water consumed?
» Evapotranspiration: (ET)

/)
/2 Solar Radiation
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| Evaporation '
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Evapotranspiration

Peak Evapotranspiration Rates for Various B.C. Locations

MSWD MSWD MSWD

2 in 3in 2 in 3in 2 in 3 in

Location Inid infd Location Inid infd Location Inid infd
IAbbotsford 0.16 0.15 Golden 0.15 0.15 Oliver 0.26 0.24
IAgassiz 0.16 0.15 Grand Forks 0.19 0.19 100 Mile House 0.24 0.23
IAIexis Creek 0.16 0.15 Grandview Flats 0.27 0.25 Osoyoos 0.3 0.28
IArmstang n 22 n 21 Grasmere n 22 n 272 Ovster River ni- 0.12
Ashcroft Mswn 0.16
IAspen Grove 0.13

Barriere

Baynes Lake

Campbell River

Canal Flats

Location

o

Gastlegar

Cawston

Chase Golden

ICherryviIIe 0.17
Chilvack Grand Forks 0.19 0.15
ICIintDn 0.19
Cloverdale - 0.17
[ Grandview Flats 0.25 2
ICreston 0.3
IDawsnn Creek Grasm ereg 0.18
IDouglas Lake 0.2
——= Grindrod 0.22
Ellison 0.29
IFor‘t Fraser 0.2 0.19 Natal 0.19 0.18 Westwold 0.28 0.27
Fort Steele 0.23 0.22 Notch Hill 0.21 0.2 William s Lake 0.29 0.28
‘FDr‘t §t. John 0.19 0.19 Oliver 0.26 0.24
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Irrigation Interval, Il

Irrigation Interval = MSWD / ET

For crops in Grand Forks (et = 0.19 in/day)
> |l (Corn) =3.0/0.19 = 16 days
> |l (Grass) =1.3/0.19 = 7/ days

For crops in Osoyoo0s (ET = 0.3 in/day)
» |l (Deep RD) =3.0/0.3 = 10 days

» Il (Shallow RD) =13/03 = 4 days
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For Drip Systems

||+ For point source trickle systems
| —water requirement is calculated per plant
— US Gallons or Litres per Plant per Day

| For linear tape systems
— water requirement is calculated per row
— US Gallons or Litres per Row per Day

Siany. o s




| ateral Movement of Water in Soll

SAND - water movement

05/ 1| 15 2| 25 3] 35

4

LOAM - water movement

05 1f 15 2[ 25 3] 35|




Plant Water Requirement

0.623XET XS XAXK

Peak evapotranspiration
Soil water storage factor
Area per plant

Crop coefficient factor




Drip Irrigation Design
%&Q\@
| »Tree Fruit Orchard
»Spacing 7.5 x 195
»Area = 112.5°
- »Sandy Loam Soll
>MSWD = 3.0inch

s




Evapotranspiration, ET

MSWD

Location
Golden

Grand Forks

|{Grandview Flats

Grasmere

od

1 Grindr




Soll Water Storage Factor, S

Effective Soil Water Storage Factor

MSWD

Peak ET (in/day)

S Factor

0.3

0.8

0.25

0.75

Co2

2.0inches

Cors

0.3

0.85

0.25

0.8

0.2

0.75

1.0inches

0.3

0.95

0.25

0.9

0.2

0.85




Crop Coefficient Factor, K

Crop Coefficient Factor (K)

- f{\ |
“ Crop Coefficient Approximate Spacing
: \ Apples . Grapes .
‘ Apricots . Blueberries |
Cherries . Blackberries
\ : Peaches : Kiwi Fruit
N Pears ; Logan Berries
*‘\:\L{/\‘:; Plums : Raspberries
\ Strawberries
| fsx/ Tree Fruits - High T .
7 N Density omatoes
| v/ \ Vegetables




Plant Water Requirement

'« Gallons per Plant per Day (G/P/D)

e G/P/D 0623 x ET x S x A x K

0.623x0.19x0.75x112.5x0.9

9.0 USgpd (daily)




Trickle System Design Capacity

TC = G/P/D x L
EXEu
- GPD - gallons per plant per day
o L - leaching factor
 E - application efficiency

 Eu - emission uniformity




Leaching Factor, L

Leaching Factors for Trickle Irri'gation System

Region

Design
Rooting Depth

Leaching Factor

Okanagan,
Kootneys,
Thompson

Less than 2 ft

1.05

Greater than 2 ft

1.10

All

1.00
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Trickle System Design Capacity, TC

 For orchard in Grand Forks

TC = G/P/D x L
E X Eu

90x1.1
0.92 x 0.9

12 USgpd

( adds about 1/3 more water )




Water Storage

» How big does it need to be?
» Total storage for season
» Partial storage with recharge

» Storage = Duty x Field Area
»How many acres




Licenced Water Duty

» Grand Forks
» Creston
» Malakwa

> Invermere

18 Inch
24 Inch
12 Inch

24 Inch




Fleld Size
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Irrigation Water Required

> Storage = Duty x Field Area
| »Duty = 12 inch or 1 foot
»Area = 152 acres
»Storage = 1 x 152 = 152 acre feet
»Dugout 10 feet deep = 15 acres




Dugout Size - Irr

Measure the distance or area of a geometric shape on the ground

e N —

Image.©:2016 RigitalGlobe
2016:Google




Required dugout size

Measure the distance or area of a geometric shape on the ground

T—

cavsSuads Google earth |




Stockwatering Dugout

| Line | Path | Polygon l Circle ] 3Dpath | 3D polygon

Perimeter:

Area:

Measure the distance or area of a geometric shape on the ground

6,158.33 |Feet

[¥] Mouse Navigation




Stock Watering

=2

TABLE 1

EsTIMATED AVERAGE DAILY WATER CONSUMPTION FOR LIVESTOCK
(US GALLONS PER DAY)

TYPE OF ANIMAL DESCRIPTION US GPD TYPE OF ANIMAL DESCRIPTION US GPD

BEEF SWINE (with wash water)
cow with calf * 1,300 b 12 farrowe - finish - 24§ sow
dry cow/mature cow ® 1,300 |k 10 farrow - late wean 501k 8/ sow
calf* 250 1h 3 farrow - eady wean 15 1k 6.5/ sow
feeder — growing ** 400-800 b 6-9 feeder 50-2501b 2/ pig
feeder— finishing ** G00-1,200 b 9-12 weaner 15 -50 1k 0.6/ pig
bull -~ 12 POULTRY

DAIRY broiler per 100 4.2
Milking * (with wash water) hiolstein s roaster/pullet per 100 4.8
dry cow/replacement hiolstein 12 layer per 100 5.5
calf to 550 b 2.5 breeder per 100 2.5

SHEEP AND GOATS turkey - grower per 100 155
eweldos - 25 turkey - heawy per 100 19
milking ewe/doe - 35 OSTRICH - 1.2
feeder lamb/kid -- 2 DEER, LLAMA, ALPACA -~ 2.5

-~ 12 -~ 5]

BISON, HORSE, MULE
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ELK, DONKEY




Livestock Water Storage

»Beef — 100 Cows
»12 US gpd
»100 x 12 = 1200 US gpd

»Dairy — 100 Cows
»36 US gpd
»100 x 36 = 3600 US gpd

»Poultry — 10,000 Layers
»6.5 US gpd / 100 birds
»6.5 x 100 = 650 US gpd




Livestock Water Storage

~||| > Dairy Example
»Annual water use = 3600 USgpd x 365 day/yr

= 1.3 million USG

= 4 acft




Current Dugout - Livestock

-

Polygon | Cirde 30 polygon

Measure the distance or area of a geometric shape on the ground




Soil Method

f

Irrigation Scheduling Methods




U Imigation Management Series
¢ Kansas State Urwarsity

1 Agricultural Experment Station and Cooperative
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Soil Moisture Method

GUIDELINES ADAPTED FROM
Tensiomater Use in imgaton Scheduling

Extension Service




Soll Moisture Study Forage
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Soil Moisture Study Forage

Soil Moisture 2007
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Soll Moisture Study Vegetables
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: Soil Moisture 2013 - Vegetables
08-May-13 08-Jun-13 08-Jul-13 08-Aug-13

oil Moisture Study
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Climatic Irrigation Scheduling

__*» Using weather station data to track Actual
|\ ET.

\

-+ Remember that irrigation systems are
- designed using Peak ET.

' v+ When Actual ET consumes all of the water
~stored in the soil it is time to irrigate.




Online Tools
+

Agricultural Irrigation

SCHEDULING CALCULATOR

Is this your first visit to the calculator? :Nib A"‘“‘""

Landscape Irrigation
Scheduling Calkculator

This Irrigation Scheduling Calculator uses real-time daily
Evapotranspiration (ET) rates determined from climate stations that
Retuming Users are linked to www.Farmwest.com.

However, climate stations in the Province of Quebec are provided by
MDDEP (Environment Quebec) and Environment and Climate Change

I Canada through AgWeather Quebec.
_ For cases where climate stations are not available, the Calculator
m allows users to input local ET data that reflects the climate conditions
at their specific location. Click to Switch!
Forgotten Username/Password m

This tool is funded in part through Growing Forward 2, a federal-provincial-territorial initiative.

Growing Forward 2 g, .‘C%'I{U\'ﬂﬂ\ Canad"I
/—\

ks DL

RLFPIR N

"4‘.' Il‘\ Sroer W] _'."' . Y '.x g



http://ag-calc.irrigationbc.com/

Online Tools
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BC Agriculture
Water Calculator

¢

@ Okanagan Basin
WATER BOARD
FLH P

LTI o S ¥ Por)e A

Place, address or 9-digit PID ” Search ‘ :

AWelcome @Help . Make aDiagram

¢ Irrigation & Livestock X Save Report

About this Application

The BC Agriculture Water Calculator helps agriculture
water users in British Columbia estimate the annual
irrigation or livestock water demand for a farm. Irrigation
water demand estimates are made based on the
geographic location of the farm, as well as its soil type,
crop type and type of irrigation. Livestock water demand
estimates are made for a given number and type of
animals.

vi30 *

Get started with irrigation water demand

Find your property by

searching for an address (above)
OR

zooming in on the map.

a Click your property on the map to select it.

e

Leaflet| ©

Growing Forward 2 :&

of British Columbia, DataBC, GeoBC , data.gov.bc.ca
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http://www.bcagriculturewatercalculator.ca/
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