SALINITY an
TILE DRAINAGE
Concepts and Results
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Outline

e Salinity Processes

e Salinity Risk

e Salinity Mapping
e Tile Drainage and Salinity

— Salinity Reduction
— Tile Water Quality

e Summary and Questions
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Is Salinity A Concern for
Y our Farm?

e salts common in Manitoba soils
Morden District Salinity Risk
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How do Salts Build Up?

e parent material high in
soluble salts

Imperfect drainage
high water tables
cropping

artesian pressure
side hill seeps
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Salinity Risk — External Factors

e Increased
precipitation
e Irrigation
e Impeded surface
R drainage
=7 R . e Increased
TOTRbEh TR avaporation
(e.g. row crops)

J@uyu Agriculture and Agriculture et
Agri-Food Canada Agro-alimentaire Canada al I a a




Salinity and Tile
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Salinity — How Much and Where ?

e 1:20,000 Soils Maps
e Water Table Levels

e EM Mapping
— EM 38
— EM 31
— Veris

e Soils Profiles
— Texture
— Salinity
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1:20000 Soils M aps
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Soil series

Xxxs — salinity
designation

Bulk rating for polygon
Good for highlighting

— soils at risk or already
very saline

— land requiring more
investigation and baseline
characterization

— future monitoring
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The EM38 Meter

e principle of conductivity
e field level indicator

e root zone conductivity
(two depths 2’ and 5)

e salinity, texture,
uniformity, moisture

® needs calibration !
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EM 38/GPS System

e simultaneous position and EM
readings

e 20 km/hr with readings every 2
seconds
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EM38/GPS === (G|S

e GPSfield data-->>PC

e ArcView GIS creates a map
— EM 38 Horizontal (0.75 m)
— EM 38 Vertical (1.5 m)

e Map used to target soil sampling for
verification and calibration

e Map used to quantify salinity by class of
severity and distribution
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Extent and severity
of salinity

More accurate than
1:20000 map

GYVT-NUHS xxxx-xxx5

RBH/xxxx

Hto 0.75m (2.5°) | E——
Vtol5m (5" - i
Infer salinity profile — .
More salt at depth — -
Great tool for future i, . |
monitoring
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Soll Sampling

e Verify and
calibrate EM
readings

e Baseline data

e Types and nature
of salts
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What Will Tile Do ?

e Rid profile of salts —
NOT

e Reduce Root Zone
salinity — POSSIBLE

S g 5 - s < e Impact Environment
B D, ARSI — PERHAPS
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Example — Kroeker MalgpEeiii
EM38H - 1995 to 2000 - to 2.5°

Il i et acis o Canadd
Kroeker Farms: EM38 Survey
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EM38V - 1995 to 2005=06;
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Example — Beaver Creek
EM38 H - 1998 to 2005 - to 2.5°

2512003

I'-I'

EM readings | 1998 Twp 12 -

EJ:::;:“ L ".t'-l-!l Salinity Rating i

n: b =

W 3 Mome ~

2 N
Vioak B




EMS8E V' - 1996 to 200s=Ners;

204 200K

20-1 2067

240 480

Meters
purmmiisEl | Salinity Rating
| Hane
[ | e ok
EM rasdngs {7000
Cont d; J‘.l I.!u-:lllrull-

| Slreig

Saliity elass ks an imerpretation of e EMSE readings. Messings are relitive
waluie and s e dwdie sl n of Jalinity potetital. They o enot sbdeine
s, S0y pe. Soil TEmgeranme and 5l mesDae COTDENT willinnuente Top 10
T e ad|

Canada




Example — SIDC

e Reclaimed 20 acres

e Leaching water -
1 to 1.5 feet per year
for 4 years

e Increase non-saline
from 20% to 80% of
field

e No longer Moderate
or Severe Salinity
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Tile Impact — Water Quality

e Conductivity P ‘K___ »
— Max. 5070 uS/cm (May) ANATAANAL . WW
— Min. 1140 uS/cm (Aug)

e Nitrate-N by

'y
— Max. Conc. 59 ppm (Jul) i
— Min. Conc. 3 ppm (Aug)
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e Water recycled to reservoir !
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Net Impact ?

e Reduced salinity = improved yields, increased
cropping options
e Sustainability considerations
* Improve surface drainage
« Cropping options —increase water use
* Depth and spacing of tiles
* Recycle water

e Timelines ?
* Leaching volume
* Tile spacing
e Net Return ?
e Severity
e Impacts on Environment
* Value land
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QUESTIONS ?




