Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Appalachian
State North Carolina

Discipline Group

Water Management
Engineering

Practice Code/Name

441 - Irrigation System,
Microirrigation

Scenario ID

Scenario Name

Microjet

Scenario Description

A micro-inigation system, utilizing micro-ets to provide irrigation and\or frost protection for an orchard or other specialty crops grown in a grid pattem. The
system is installed with al fittings, control valves, pressure reducing/regulating valves, airacuum release, sand media/screen/disc flters, pressure
gauges, submains, lateral lines, and micro-jet sprayers to deliver water to the trees. This practice applies to systems designed to discharge < 60 gal/hr at
each individual lateral discharge point. Does not include Pump, Power source, Water source (el or resenwir). The typical installation is a permanent,
microjet -irigation system installed on a 60 acre orchard. Typical tree spacing is 20 x 20 feet. Resource Concems: Insuficient Water - Inefficient use of
irrigation water, Degraded Plant Condition - Undesirable plant productivity and health, Water Quality Degradation - Excessive sediment in surface waters,
and Inefficient Energy Use - Equipment and facilties. Associated Practices: 533-Pumping Plant, 449- Irrigation Water Management, 430 - Iigation
Pipeline, 433 - Iigation Flow Measrement, 610 - Salinity & Sodic Soil Management, 434 - Soil Moisture Measurement, 328-Consenation Crop Rotation,
and 590 Nutrient Management.

Before Practice Situation

[An orchard has an inefficient imigation system causing imigation water loss that impacts water quality and water quantity.

After Practice Situation

A micro-spray microirigation system is utilized to provide highly efficient irigation to an orchard. Water applications are reduced and runoff eliminated.
Ofisite water quality is improved, and on site water use is reduced,

Scenario Feature Measure

Acres in System

Scenario Unit

Acre

Scenario Typical Size

60

Cost Summary:

Cost Category Scenario Cost [scenario Cost/Unit
Materials $47,311.21
stallation $1,750.00
Labor $0.00
50.00
Acquisition of Technical Knowledge _[50.00
Foregone Income 50.00
Total 549,061.21
Cost Detaill Select €
Cost Category [Component ID c t Name c t Unit Price ($/unit) Quantity _|Cost Component Justification Quantity Justification
Automatic controller and timer, to turn on
and off the sets for micro irrigation,
Micro Irrigation, control valves and valves. Based on control
Materials 1485 and timers unit, not number of valves controlled. __|Each 1$2,537.00 1 1$2,537.00
Emitters or sprays that are installed above [T A
around for micro or drip iigation oo e
Includes installation and connections to e e i
Micro Irrigation, emitters or the supply and flushing laterals. Tubing plus 10%
Materials 1489 sprays and tubing for the emitters is included in this item. _[Foot $0.14 143748 $20,124.72
Sand or media filter for Micro irrigation
system. Includes filters, plumbing,
connections and automatic controller. Size and number of media tanks
Materials 1482 Micro Irrigation, mediafilter _[Unitis complete and installed. Each $5,280.33 s $15,867.99 based on 8 gpm per acre.
Screen filter for Micro irrigation system
with 100 gpm or greater capacity. Includes
filters, plumbing, connections and
Micro Irrigation, screen filter, > [automatic controller. Unit is complete
Materials 1484 100 gpm and installed. Each $722.00 1 $722.00 Downstream of media filter
40 Ft 1 inch pyc pipe 200
1,480 T 11/2 inch PVC PIPE 160#
Polyviny Cloride (PVC) pressure rated i, s i manfold,sh (50 £ 2 172 e P P 1608
pipe priced by the weight of the pipe manifold. Pipe upstream of the filter 1,080 FT 3 inch PVC PIPE 100#
Pipe, PVC, dia. <18", weight [materials for pipes with diameters less should use payment schedulefor (1,160 FT 4 inch PVC PIPE 100%
Materials 1323 priced than 18" Materials only. Pound 4800 56,672.00 irigation pipeline (Code 430) 1,280 FT 6 inch PVC 50% GASKET
10inch Turbine Irrigation flow meter, with
Flow Meter, with Electronic  [Electronic Index, Rate and Volume,
Materials 1452 Index installed. Materials only. __|Each 1 51,387.50 [You manage what you measure
A chemical injection system will
Chemical Injector Pump, plus chemigation nearly always be required to provide
Micro Irrigation, chemical check valve, injector ports, and for periodic chemical injection to
stallation 1987 injection equipment appurtenances, Installation included Each 1 51,750.00 maintain the system.




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Appalachian
State North Carolina

Discipline Group

Water Management
Engineering

Practice Code/Name

441 - Irrigation System,
Microirrigation

Scenario ID

Scenario Name

spi Drip Irrigation)

Scenario Description

A subsurface drip irrigation system (SDI) with a lateral spacing between 37-59 inches. This buried drip irrigation system utilizes a thinwall
dripperiine or tape with inline emitters at a uniform spacing for the system laterals. The dripperline or tape is normally installed by being plowed in
approx 10-14 inches deep with a chisel shank type plow equipped with tape reels. This type of drip irrigation system utilizes a buried supply
manifold with automated zone control valves and a buried flush manifold with manual flush valves. This permanent micro-irrigation system includes
an automated filter station, flow meter, backflow prevention device, automated control box or timer, the thinwall dipperiine or tape for laterals, both
a supply and a flushing manifold and numerous types of water control valves. This is an all-inclusive system starting with the filter station including
all required system components out to the flush valves. The water supply line from the water source to the filter station is an irigation pipeline
(430) and is not included as part of this system. Resource Concems: Insuficient Water - Inefficient use of irrigation water, Degraded Plant
Condition - Undesirable plant productivity and health, Water Quality Degradation - Excessive sediment in surface waters, and Inefficient Energy
Use - Equipment and facilities. Associated Practices: 533-Pumping Plant, 449- Irrigation Water Management, 430 - Irigation Pipeline, 433 -
Irigation Flow Measrement, 610 - Salinity & Sodic Soil Management, 434 - Soil Moisture Measurement, 328-Consention Crop Rotation, and 590
Nutrient Management

Before Practice Situation

Typical before irigation situation would normally be an existing inefficient surface or sprinkler irrigation system on a cropland or hayland field. The
existing irrigation system would experience poor, non-uniform irrigation applications and significant water losses affecting both water quantity and
water quality

After Practice Situation

A typical practice would be the installation of a subsurface drip irigation system (SDI) on a 60 acre cropland or hayland field. The system lateral
(thinwall dripperline or tape) spacing would 40 inches. This highly efficient SDI (buried) irrigation system  provides irrigation water directly to the
plant root zone eliminating application losses resulting in a very high water application efficiency and properly designed these SDI systems are
capable of very uniform water applications

Typical field size is 60 acres.

Scenario Feature Measure

Acres in System

Scenario Unit

Acre

Scenario Typical Size

60

Cost Summan

Cost Category |Scenario Cost [Scenario Cost/Unit
Materials |11,414.57
529.17
Labor $0.00
$0.00
[Acquisition of Technical Knowledge 50.00
Foregone Income X $0.00
[Total 586,624.05 EI,MS 73
Cost Detail Select Components
Cost Category c D c Name c i Unit Price ($/unit) _|Quantity _[Cost c Justification Quantity Justification
This includes all automatic timers
and control valves including
Automatic controller and timer, to turn on PRV JEE D
zone or block inlets. It doesnt
and off the sets for micro irrigation, include manual valves which are
Micro Irrigation, control valves [installation and valves. Based on control included in 10 % extra length of
Materials 1485 and timers unit, not number of valves controlled. Each $2,537.00 1 $2,537.00 drip tubing.
Sand or media filter for Micro irrigation
system. Includes filters, plumbing,
connections and automatic controller.
Materials 1482 Micro Irrigation, media filter __|Unit is complete and installed. Each $5,280.33 s |$15,867.99
Tubing that is installed underground for PapiEl dmamEmomin
Sub-surface drip irrigation, includes [CHIEEEG e D
included to address all manual
installation, and connections to the supply| e ey ——
Micro Irrigation, buried drip  |and flushing laterals. Tubing has emitters Valves, and tubing waste required
Materials 1487 tubing built in. Includes labor. Foot |s0.07 |s24108 |$57,687.56 by installation techniques.
Screen filter for Micro imrigation system
with 100 gpm or greater capacity. Includes
filters, plumbing, connections and
Micro Irrigation, screen filter, > |automatic controller. Unitis complete
Materials 1484 100 gpm and installed. Each $722.00 1 |$722.00
40 Ft 1inch PVC PIPE 200#
1,480 FT 1 1/2 inch PVC PIPE 160#
Pipe downstream of the filter e 1,680 FT 2 inch PVC PIPE 160#
(ReeRilT IR (AU P (e mainiine, uls o manifold) Tsh |30 FT 2 4/2 inch PVC PIPE 1608
pipe priced by the weight of the pipe manifold. Pipe upstream of the filter |1,080 FT 3 inch PVC PIPE 100#
Pipe, PVC, dia. <18", weight  |materials for pipes with diameters less should use payment schedulefor  |1,160 FT 4 inch PVC PIPE 100t
Materials 1323 priced than 18". Materials only. Pound 5139 4800 irrigation pipeline (Code 430) 1,280 FT 6 inch PVC 504 GASKET
10inch Turbine Irrigation flow meter, with [an 5D system s burled, Aflow
Flow Meter, with Electronic  |Electronic Index, Rate and Volume, meter is needed to verify proper
Materials 1452 Index permanently installed. Materials only. __[Each $1,387.50 1 performance.
A chemical injection system
Chemical Injector Pump, plus chemigation e toraes
Micro Irrigation, chemical check valve, injector ports, and TR prA b e
1987 injection pp 5 included. Each $1,750.00 1 injection to maintain the system.




=TT MeE payTliEnt e =

Materials 1323 priced . Materials only. Pound $1.39 4800 $6,672.00 irrigation pipeline (Code 430) 1,280 FT 6 inch PVC 50# GASKET
10inch Turbine Irrigation flow meter, with G i i A
Flow Meter, with Electronic  |Electronic Index, Rate and Volume, meter is needed to verify proper
Materials 1452 Index permanently installed. Materials only. __[Each $1,387.50 1 $1,387.50 performance.
A chemical injection system
Chemical Injector Pump, plus chemigation willnearly always be required to
Micro Irrigation, chemical check valve, injector ports, and provide for periodic chemical
1987 injection 2pp! b included. Each $1,750.00 1 $1,750.00 injection to maintain the system.




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Appalachian
State North Carolina

Discipline Group

Water Management

Practice Code/Name

441 - Irrigation System,
Microirrigation

Scenario ID

2

Scenario Name

Surface polytubing with
emitters

Scenario Description

A micro-irrigation system, utilizing surface PE tubing (can be placed on trelis or above ground) with emitters to provide irmigation for an orchard,
vinyard, o other specialty crop grown in a grid pattern. The typical system is a permanent system, installed on a 60 acre vineyard on the ground
surface or trellis. The vineyard has a plant spacing of 8 feet x 9 feet. Laterals are spaced 9 feet apart. This system utilizes emitters at each tree or
plant as the water application device. This system typically includes a filter system, PE tubing laterals, PVC manifolds, and submains, valves,
fittings, emitters, etc. This practice applies to systems designed to discharge < 60 alihr at each individual lateral discharge point. Does not
include Pump, Power source, Water source (well or resenoir). Resource Concerns: Insufficient Water - Inefficient use of irigation water, Degraded
Plant Condition - Undesirable plant productivity and health, Water Quality Degradation - Excessive sediment in surface waters, and Inefficient
Energy Use - Equipment and facilities. Associated Practices: 533-Pumping Plant, 449- Irigation Water Management, 430 - Iigation Pipeline,
433 - Inigation Flow Measrement, 610 - Salinity & Sodic Soil 434 - Soil Moisture 328-Consenation Crop Rotation,
and 590 Nutrient Management,

Before Practice Situation

A vineyard has an inefiicient surface fiood irrigation system causing imigation water loss that impacts water quality and water quantity.

After Practice Situation

A surface placed microirigation system is utilized to provide highly efficient irrigation to an vineyard. Wiater applications are reduced and runoff
eliminated. Offsite water quality is improved, and on site water use is reduced.

Scenario Feature Measure

Actes in System

Scenario Unit

Acre

Scenario Typical Size

60

Cost Summary:

Cost Category |Scenario Cost [scenario Cost/unit
Materials 5107,046.49 $1,784.11
istallation $1,750.00 529.17
Labor 0.00 50.00
$0.00 50.00
Acquisition of Technical Knowledge _[$0.00 0.00
Foregone Income 50.00 50.00
[Total $108,796.49 E],su 27
Cost Details: Select Components
Cost Category C |Component Name |Component Unit Price ($/unit) _[Quantity _|cost Quantity Justification
[Automatic controller and timer, to turn on
and off the sets for micro irrigation,
Micro Irrigation, control valves  [installation and valves. Based on control
Materials 1485 and timers unit, not number of valves controlled. __|Each $2,537.00 1 52,537.00
5and or media filter for Micro irrigation
system. Includes filters, plumbing,
connections and automatic controller.
Materials 1482 Micro Irrigation, mediafilter _[Unitis complete and installed. Each $5,289.33 3 515,867.99
Screen filter for Micro irrigation system
with 100 gpm or greater capacity. Includes
filters, plumbing, connections and
Micro Irrigation, screen filter, > [automatic controller. Unitis complete
Materials 1484 100gpm and installed Each $722.00 1 $722.00 Downstream of media filter
40 7t 1 inch pyc pipe 2001
1,480 FT 11/2 inch PVC PIPE 160#
it it i s e v, s i manfold, s (SOFT 2172 nh PV PPE 160K
pipe priced by the weight of the pipe Imanifold. Pipe upstream of the filter [1,080 FT 3 inch PVC PIPE 100#
Pipe, PVC, dia. < 18", weight [materials for pipes with diameters less should use payment schedulefor (1,160 FT 4 inch PVC PIPE 100
Materials 1323 priced than 18". Materials only. Pound $1.39 4800 |$6,672.00 irigation pipeline (Code 430) 1,280 FT 6 inch PVC 504 GASKET
Tubing or Tape is installed above ground
for surface drip irrigation, includes Lateral spacing s 9 feet
installation, and connections to the supply| e C T
Micro Irrigation, surface drip  [and flushing laterals. Tubing has emitters acre divided by lateral spacing
Materials 1488 tubing or tape built in Foot 180,25 319440 579,860.00 plus 10%
10inch Turbine Irrigation flow meter, with
Flow Meter, with Electronic  [Electronic Index, Rate and Volume,
Materials 1452 Index installed. Materials only. __|Fach $1,387.50 1 1$1,387.50 You manage what you measure
A chemical injection system will
Chemical Injector Pump, plus chemigation vt e st
Micro Irrigation, chemical check valve, injector ports, and provide for periodic chemical
stallation 1987 injection equipment appurtenances, included, Each $1,750.00 1 |$1,750.00 injection to maintain the system.




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region [Appalachian
State North Carolina

Discipline Group

Water Management

Practice Code/Name

441 - Irrigation System,
Microirrigation

Scenario ID

4

Scenario Name

Surface Drip Irrigation

Scenario Description

A surface drip micro-imigation system using a thinwal dripperline or tape with inline emitters is installed over 10 acres of rotating vegetable crops
[The system is installed with all fttings, control valves, pressure reducing/regulating valves, airhvacuum release, disk filter, pressure gauges, flow
meter, backflow prevention device, submain, lateral lines, and flush manifold with manual flush valves to deliver water to the plants at or below the
soil infitration rate on a typical 10 acre site. The seasonal drip tape used for the lateral lines are required but not included in cost calculations.
[This is an all-inclusive system starting with the fiter station incluing all required system components out to the flush valves. The water supply line
from the water source to the filter station is an irrigation pipeline (430) and is not included as part of this system. Associated Practices: Irigation
Pipeline (430), Irrigation Water Management (449), Pumping Plant (533)

Before Practice Situation

Typical before irrigation situation would normally be an existing inefficient surface or sprinkler irrigation system on a cropland or hayland field. The
existing irrigation system would experience poor, non-uniform irrigation applications and significant water losses affecting both water quantity and
water quality

After Practice Situation

A typical practice would be the installation of a surface drip irrigation system on a 10 acre rotated vegetable field. The system lateral (thinwall
dripperline or tape) spacing would be as appropriate for the vegetables grown. This highly efficient irrigation system provides irrigation water
directly to the plant root zone eliminating application losses resuiting in a very high water application efficiency and properly designed these
systems are capable of very uniform water applications. Typical field size is 10 acres

Scenario Feature Measure

|Actes in System

Scenario Unit

Acre

Scenario Typical Size

10

Cost Summary:

Cost Category. Scenario Cost [scenario Cost/Unit
Materials $5,939.66 |$593.97

$0.00 50.00
Labor $149.36 514.94

50.00 50.00
[Acquisition of Technical Knowledge _|$0.00 50.00
Foregone Income: $0.00 50.00
Total 56,089.02 5608.90

===

Cost Details:

Select Components

Cost Category Component ID Component Name Component Unit Price ($/unit) Quantity Cost C it Justification |Quantity Justification
Disk filter for Micro irrigation system
Includes filters, plumbing, connections
and automatic controller. Unit is
Materials 1483 Micro Irrigation, disk filter complete and installed. Each 52,290.66 1 1$2,200.66 [Well water source assumed
For small systems, automatic
controls are not typically
installed, however these costs can
be attributed to fittings, valves,
Automatic controller and timer, to turn on [ T B e,
and air release valves therefore,
and off the sets for micro irrigation, ihe use of the companent 1452
Micro Irrigation, control valves [installation and valves. Based on control Flow Meter with Elec Index is
Materials 1485 and timers unit, not number of valves controlled. __[Each 52,537.00 1 $2,537.00 removed.
Use 1/6 of the total, these
quantities were developed for 60
acres, this scen. is 10 acres.
40 Ft 1inch PVC PIPE 200#
1,480 FT 1 1/2 inch PVC PIPE 160#
Pipe downstream of the filter e. 1,680 FT 2 inch PVC PIPE 160#
e e ied m:m\mt, A oty [P ARl T
pipe priced by the weight of the pipe manifold. Pipe upstream of the filter (1,080 FT 3 inch PVC PIPE 100#
Pipe, PVC, dia. <18", weight  [materials for pipes with diameters less should use payment schedule for 1,160 FT 4inch PVC PIPE 100#
Materials 1323 priced than 18". Materials only. Pound  [$1.39 800 $1,112.00 irrigation pipeline (Code 430) 1,280 FT 6 inch PVC 50# GASKET
Labor performed using basic tools such as
powertool, shovels, and other tools that
do not require extensive training. Ex
pipe layer, herder, concrete placement,
Labor 231 General Labor materials spreader, flagger, etc. Hour |$18.67 s $149.36 Installation of pipe and tape
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