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Drainage And Why We

Care

History of Drainage

Introduced to agriculture in the United States in 1838
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- Types of Drainage .

Types of Drainage

* Surface Drainage
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Types of Drainage

* Surface Drainage

° Subsurface Drainage

age pipes

Saturated soil
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Types of Drainage

*  Surface Drainage

*  Subsurface Drainage

- * Secondary Drainage




Why Drainage

Why Drainage

Healthier soil

Reduced soil compaction
Promotes timely field operations
Crop yields

Income variability reduced

Farm income increased
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Why Drainage

® Makes Financial sense

Do You Need Artificial Drainage
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Do You Need Artificial
Drainage
¢  Seams
13
Do You Need Artificial
Drainage
* Seams
* Hard Pans
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Do You Need Artificial
Drainage

®  Seams

° Hard pans

- * Impervious layers
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Do You Need Artificial
Drainage

*  Seams

° Hard pans

- * Impervious layers
°  Low Kstat value

*(Soil Percolation)
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Do You Need Artificial Drainage
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Do You Need Artificial
Drainage

* Seams
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Do You Need Artificial
Drainage

®  Seams

* Hard Pans
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Do You Need Artificial
Drainage

®  Seams
° Hard pans

* Impervious layers
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Do You Need Artificial

Drainage
. °  Foxtail
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Do You Need Artificial
Drainage

*  Foxtail

* Alkaline Soils

Do You Need Artificial
Drainage

*  Foxtail

*  Alkali Soil

. * Sodic Soils
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Do You Need Artificial
Drainage

¢ Soil Reports

Do You Need Artificial Drainage

* Experience
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Implementing Drainage

Soil Water and Drainage

Implementing Drainage

Fleld

Saturation Capacity
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Implementing Drainage

Area of Interest (AOI)

(_Soil Data Explorer

Shopping Cart (Free) )
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Printable Version| Add to Shopping Cart| (2

Search

Sl o

(WY603)

Map Unit
Symbol

11A

1A

47AC

72BC

Map Unit Name

Garland
Emblem
complex, 0 to
3 percent
slopes —
Draft
Garland
Emblem
complex,
somewhat
poorly
drained, 0 to
3 percent
slopes —
Draft

Torchlight
silty clay
loam, 0 to 10
percent
slopes

Draft
Worland
sandy loam,
3to10
percent

Acres
in AOT

731

71

19.5

Big Horn County Area, Wyoming (WY603)
Big Horn County Area, Wyoming

Percent
of AOT

28.7%

0.3%

2.8%

7.7%

Legend

30
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https://websoilsurvey.sc.egov.usda.gov/App/WebSoilSurvey.aspx

31

32

11A—Garland-Emblem complex, 0 to 3 percent slopes —
Draft

Map Unit Setting
National map unit symbol: 539w
Elevation: 3,610 to 5,250 feet
Mean annual precipitation: 5 to 9 inches
Mean annual air temperature: 46 to 50 degrees F
Frost-free period: 130 to 150 days
Farmland classification: Prime farmiand if irigated

Map Unit Composition
Garland and similar soils: 55 percent
Emblem and similar soils: 35 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Garland
Setting
Landform: Stream terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from igneous, metamorphic and
sedimentary rock

Typical profile
Ap - 0to 7 inches: clay loam
Bt-7to 12 inches: clay loam
Bk - 12t0 19 inches: clay loam
C1 - 19 to 23 inches: I
2C2- 23 to 60 inches: extremely gravelly sand

Properties and qualities

Slope: 0 to 3 percent

Depth to restrictive feature: More than 80 inches

Drainage class: Well drained

Capacity of the most limiting layer to transmit water
(Ksat): Moderately high to high (0.60 to 2.00 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum content: 14 percent

Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0
mmhos/cm)

Sodium adsorption ratio, maximum: 3.0

Available water supply, 0 to 60 inches: Low (about 5.6 inches)

2/16/2024
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Implementing
Drainage

Soil Reports and Zone Maps

STUKENHOLTZ LABV.ORATORY, INC.

Addien Avene s, P B
2 TN T

A, IDR10)

Tel: 077544803 Fan- 307 75463

Sase Satuation. X

Potassium (doal3-61 41 M
Galum  (ideal65-20) 529 L
Magnesium (deal 15 25) 354 W
Sogum  (desi<d) 73 H

GROWER SEUTIONS
P BOK 365 Report Mo 104525
POWILL W 8133 Date Recetwd. 10/31/2000
Dute feported_L1//7018
‘SOW YEST DATA Samplel  Sample2 Sample 2
o 8w Grower CROSHY 1ARMS
Sais, mmbas/cm 2 W Samole identity  DXZ3
b & cron MALTBLY  WARDRED WHT
Sodm, mea/1008 FEY Yield Goal e nosy
EC, meq/100g w0 W Acres a7
Excess Uime, % s W Prev Crop T/Acre SUGAR BEETS
Organsc Matter, % mom Manore 1/Acre
Organc N, b/Acre PR Frev Apsted it
Ammonium-N,ppm 48 Wt NECOMMENDATIGNS,Ios Muricats e Units et ATe
Nitrate -, ppm. s 0w Nitragen 160 2
Phosphorus, pm uoow ate 120 100
Potassiuen, pom o v o
Calcium, mea/1008 27 W o o
deagnesiom, mea/100 85 W o o
Sufste -5, pom 3w o o
2z ppn 10t s &
on, ppm W iron o o
Manganese, ppm w M Manganese & o
Coaper, ppm w0 M Copper o o
8oron. opm M Baran o o
Elementat Sulfur 150 200
Gypeum 1000
tme o o

Camements
o Tvess 2 Ao 4 b 40N inhe waes o e ot sta o i

Aetatian of € 0 Sa eiuee
o5 sune. 182450 oum
Sazinemyiand 743 Clyioam
1SSy Lo 3 o
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Implementing
Drainage

Soil Reports and Zone Maps

Simplot

D GROWER SOLUTIONS

Growsr: Crosby Farme

-wSmartfarm

Zone Sample Points

Field: NR

34
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Implementing Drainage

®  Test Holes

35

Implementing Drainage

36
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Implementing Drainage

* Tile Plow

- ® Trencher

* Excavator

37

Implementing Drainage

38
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Implementing Drainage

O

O ©
(a) Paralle!

b

(b) Herringbone

AAREAR

41

Implementing Drainage

Soil Spacing Depth
Texture (ft) (ft)

- Clay 30— 50 3.0-36
Clay Loam 39-69 3.0-36
Average Loam 59-98 3.6-40
Fine Sandy Loam 98 - 120 40-4.6
Sandy Loam 98 — 197 40-50
Peat and Muck 98 — 295 40-50
Irrigated Soils 148 - 590 40-98

42
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Implementing Drainage

* Look at existing drains

- Total: 175 feet

Total: 218 feet

Total: 59 feet

43
GOOD CROPS
Implementing Drainage
A St —
"DRAINS SPACED JUST RIGHT
- GOOD, CROPS__ AREA OF SEVERE —G000 .
~ CROP DAMAGE —
S — — —— —~—
— —
Y. T ———
7_=""DRAINS SPACED TOO FAR APART
[ GROUND " WATER LEVEL 24 MHOURS AFTER RAIN SATURATE
[© = =" GROUND- WATER LEVEL 48 MOURS AFTER RAIN
(oo GROUND=WATER LEVEL IN DRY WEATHER
44
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Implementing Drainage

Soil Water and Drainage

Field Vi
Capacity

Saturation

45

Implementing Drainage

46
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Implementing Drainage

* 4” Double Wall — 29 gpm * 4” Single Wall — 23 gpm
. * 6” Double Wall — 86 gpm * 6” Single Wall — 69 gpm .
* 87 Double Wall — 186 gpm * 87 Single Wall — 149 gpm
* 10” Double Wall —337 gpm * 10” Single Wall —238 gpm
* 12” Double Wall —549 gpm * 127 Single Wall —388 gpm
* 15” Double Wall —996 gpm * 15” Single Wall =598 gpm

47

Implementing Drainage

48
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Implementing Drainage

4 types of drain pipe:
°  Regular slot (4 slits)

. *  Knife cut (4 silts)
°  Solid

*  Muck tile (3/8 hole)

49
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*  Sticks or Maxi Rolls
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Implementing Drainage

® Sticks or Maxi Rolls

* Do not get 100’ rolls

51

Implementing Drainage

Maxi Rolls

° 473,000
* 6”-1,300
° 87-700

O P = TR0
SIS 4=133()
SERERE180)
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Implementing Drainage

Maxi Rolls
° BEWARE

53

Implementing Drainage

Maxi Rolls
° BEWARE
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Implementing Drainage

High velocities can:
Cause sink holes
*  Blow outs

®  Watch for steep to flat grade changes
and overloading of mains!

Max.
Soil Texture Velocity

ft/sec
Sand & sandy loam 3.5
Silt & silt Loam 5.0
Silty clay loam 6.0
Clay & Clay loam 7.0
Course sand or gravel 9.0

Implementing Drainage

High velocities can:
Cause sink holes
°  Blow outs

*  Watch for steep to flat grade changes
and overloading of mains!

2/16/2024
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Implementing Drainage

* Maintain minimum velocity to clean
pipe. (0.5 ft/s — No silt OR 1.4
ft/Sec with silt)

* 2% grade

Implementing Drainage

3* inches 0.08% grade 0.10% grade 0.60% grade 0.81% grade

4*inches 0.05% grade 0.07% grade 0.41% grade 0.55% grade

5*inches 0.04% grade 0.05% grade 0.30% grade 0.41% grade

6*inches 0.03% grade 0.04% grade 0.24% grade 0.32% grade

8-12*inches -— 0.07% grade - -—

12 or more* - 0.05% grade
inches

29



Implementing Drainage

* Wetland Determination

Implementing Drainage

igrowdrainage.org/#/calculators/area-drained

2/16/2024

30


http://www.igrowdrainage.org/#/calculators/area-drained
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Implementing Drainage

* Drainage Calculator by Acreage «

- Prinsco, Inc .

61

Implementing Drainage

° Stay away from trees

*  Willows

- *  Cattails
* Lilacs

62
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https://www.prinsco.com/resources/drainage-calculator-by-acreage/

* 1 foot above water

. * Metal culvert or oil field pipe

* Animal guards

63

Implementing
Drainage

. *  Pump stations

64
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Implementing Drainage

® Mains: Drainage of field 2 inch
but we flood irrigate

Implementing Drainage

Know the depth of restrictive * Sock or no sock
features

Know the kstat

* Imagery

¢ Termination point
Determine pipe depth

Pipe size

Single or double wall
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Installing Drainage

Installing Drainage

° Minimum cover 1 foot

* To avoid heavy truck damage, 3
feet min
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Installing Drainage

° Connections

- * Recommend:
* Wyes

* Internal Connectors

69

Installing Drainage

° Connections

- * Recommended on bigger pipe

70
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Installing Drainage

° Connections
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Installing Drainage

° Connections

72
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Installing Drainage

* Connections

73
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Installing Drainage

Installing Drainage
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Installing Drainage

* Use your head!
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Installing Drainage
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Installing Drainage
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Installing Drainage

Settling Issues
Do NOT pack
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Cost and Payback

Costs and Payback

* Costs:
Q= THee
° Installation (equipment, contractors)
SParts
°  Wyes, Tec’s, couplers, etc.

* Gravel

2/16/2024
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Costs and Payback

Item Cost
10 inch Single Wall Perf Pipe 0
Gravel 2,714
Misc (Fittings, outlet, etc) 300
Excavation 3,000
Labor 1,000
Est. Drain coverage ($90/hour 15 hours) 1,350
Misc Equipment (Loader, etc) 700
[Total 9,064
$/Foot 7.88

Item Cost
10 inch Single Wall Perf Pipe 2,530
Gravel 2,714
Misc (Fittings, outlet, etc) 300
Excavation 3,000
Labor 1,000
Est. Drain coverage ($90/hour 15 hours) 1,350
Misc Equipment (Loader, etc) 700
[Total 11,364
$/Foot 10.08

83

Costs and Payback

* Benefit is from the increased crop

yield compared to an undrained
. field, and cost is from the
drainage system. Percent corn
yield increase can range from 20%
to 80%. Payback period ranges

from 2 to 6 years for corn (Ghane
etal., 2021).

* Sugar beets 1 — 13 tons/acte

* Barley 5 — 25 Bu/acre
* Hay .5 to 1 ton/acre AND 1 extra

year

84
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Costs and Payback

* Once installed, tile drainage takes three

¥ears to fully settle into optimal impact for
the field, where it can }I)_Irovide up to a 30%
increase in yield, says Huff. A 25-year study
conducted by Ohio State University found
similar results, seeing 30% average increase
on corn and soybean %elds, taking a 135
bu/acre farm to a 175 bu/acre farm.

» Every dollar invested in drainage creates a

$1.90 payback when growing corn and at
least $1.20 when growing soybeans, on
average, according to Michael Maierhofer,
market development specialist at ADS.

Fratco Prices

FOB - Factory

4” Double Wall — N/A * 4” Single Wall — $0.43/ft
6” Double Wall — $1.78/ft * 6” Single Wall — $0.87/ft

8” Double Wall — $2.52/ft * 8” Single Wall — $1.42/ft
10” Double Wall —$3.45/ft * 10” Single Wall —$2.39/ft
12” Double Wall —$4.70/ft * 127 Single Wall —$3.30/ft
15” Double Wall —$7.17 /ft * 15” Single Wall —$4.94/ft

2/16/2024
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Costs and Payback

Drainage Does Not Cost. It Pays!

Questions
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