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Conservation practice standards are reviewed periodically and updated if needed.  To obtain the current version of this standard, 
contact your Natural Resources Conservation Service State Office or visit the Field Office Technical Guide.  Note: Bold italics is 
information added or changes made to the National Conservation Standard by WV. 

NATURAL RESOURCES CONSERVATION SERVICE 
CONSERVATION PRACTICE STANDARD 

WASTE TRANSFER 
(No.) 

CODE 634

 

DEFINITION 

A system using structures, pipes or conduits installed to convey wastes or waste byproducts from the 
agricultural production site to storage/treatment or application.   

PURPOSE 

To transfer agricultural waste material associated with production, processing, and harvesting to: 

• a storage facility, 

• a treatment facility, 

• a handling or loading area, 

• agricultural land for agronomic application. 

CONDITIONS WHERE PRACTICE APPLIES 

The waste transfer system is included as an element of the agricultural production area, 
storage/treatment facility and/or land application areas of the agricultural operation. The system and 
components are considered an extension of the collection process. 

The practice applies where it is necessary to transfer waste material generated by livestock production or 
agricultural product processing from: 

• the generation site to the application area,  

• the generation site to a storage/treatment facility,  

• the storage/treatment facility to land for agronomic application.   

This practice does not apply to hauling waste material with equipment or vehicles.   

CRITERIA 

General Criteria Applicable to All Purposes 

Permits.  Notify landowner and/or contractor of responsibility to locate all buried utilities in the project 
area, including drainage tile and other structural measures.  The landowner is also required to obtain all 
necessary permits for project installation prior to construction. 

Waste Consistency.  The method selected to transfer waste largely depends on the percent solids 
of the waste product (see Table 1). 

Liquid waste has a typical consistency of less than 3 – 6 % solid material. 

Slurry waste has fluid handling characteristics and requires special pumping equipment.  This 
waste is often associated with confined feeding operations for cattle and swine and typically has a 

http://www.nrcs.usda.gov/about/organization/regions.html
http://www.nrcs.usda.gov/technical/efotg
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3 – 15 % solid content by weight.  Slurry can be applied by using large nozzle guns or standard 
irrigation equipment if properly agitated with fibrous material removed. 

Semi-solid waste has a somewhat firm consistency with an average range of 10 – 22 % solids by 
weight.  Conveying semi-solid manure with long stalk bedding from stanchion, tie stall, or open 
housing is the same as solid manure unless milk parlor waste or other water is added creating a 
slurry. 

Manure/ process waste may be considered solid when solids exceed 20% of the liquid by weight, 
although the percentage can be lower for dairy and beef operations.  Solid manure is as-produced 
manure with a large amount of bedding, usually long stalk straw or hay. 

 

Table 1.  Relative Handing Characteristics 
of Different Livestock Manure based on 
Percent Total Solids (wet basis) from Fig.  
9-1 AWMFH.  
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Descriptive 
Term 

Approximate % solids 
(solids typically adjusted by 

animal type, hay, feed, or 
bedding material) 

Liquid 0-4 0-6 0-5 0-4 

Slurry 3-10 5-15 4-14 2-11 

Semi-Solid 8-17 13-25 11-22 8-19 

Solid >14 >23 >20 >15 

Note:  Overlap of % solids represents 
inconsistency in the descriptive term, 
unpredictability of the material, as well as 
indeterminate material viscosity. 

 

Liquid waste and slurries can be transferred through open channels, pipes, and portable 
conveyance equipment.  Liquid waste shall be screened as necessary to remove fibers, hair, or 
small debris to eliminate potential clogging. 

Piston or air pressure pumps can be used to transfer semi-solids through larger pipes.  
Centrifugal, hollow ram, vacuum, or other pumps are used to transfer liquid or slurry materials. 

Semi-solid and solid waste is often collected manually or with front-end loaders and transferred or 
transported and applied using dump trucks, open/ box manure or flail spreaders. 

Structures.  Structures including concrete pits, tanks, hoppers, manholes, and channels used for waste 
transfer, prefabricated or cast in place, must meet the criteria in NRCS Conservation Practice Standard 
(CPS) Waste Storage Facility (Code 313) for liquid tightness and structural strength, regardless of 
materials used for construction. 

Design all structures, including those that provide a work area around pumps to withstand the design 
static and dynamic loading.  Design structures to withstand earth and hydrostatic loading as specified for 
comparable structural criteria in NRCS CPS Waste Storage Facility (Code 313).   
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In locating structures, utilize existing topography to the greatest extent possible to generate head on 
effluent flow and reduce pumping requirements. 

Investigate the subsurface conditions (i.e., depth to bedrock, soil classification, water table, etc.) when 
locating and designing structures. 

Size reception pits (areas established to temporarily accumulate effluent flow) to contain a minimum 
volume of one full day’s waste production.  Provide additional storage for reception pits receiving 
stormwater runoff to contain the volume of precipitation and runoff from the 25-year, 24-hour storm plus 
any required freeboard and emergency storage.  

Where an intermediate station along a pipeline is needed for transition of direction or lift in elevation, and 
no additional flow will be added to the pipe at that station, size the direction transition station or lift station 
to accommodate the peak flow, taking into account the designed outflow. 

Design floor openings with structures that receive manure from alley scrape collection, with a minimum of 
9 square feet, having one dimension of that opening 4 feet or larger.  Equip floor grate with openings wide 
enough to pass the waste and engineered to support the anticipated live loads. Provide safety features to 
prevent accidental entry to the waste reception pit. 

Construct curbs in conjunction with structures that meet the purpose of this standard and design criteria in 
NRCS CPS Waste Storage Facility (Code 313).  Design curbs to be anchored to withstand working loads.  
Construct curbs of sufficient height to ensure all waste flows into the transfer structure. 

Use the NRCS CPS Roofs and Covers (Code 367) to design covers where needed for structures. 

Pipelines/Conduits-General.  Design transfer pipeline/conduits in accordance with sound engineering 
principles, taking into account the waste material properties, management operations, pipe exposure, 
static and dynamic loads on the pipe, working pressure, transfer system pressure rating, required 
capacity and all applicable design factors.  Pipe pressure rating required may need adjustment based on 
effluent temperatures and consistency.  

Use water tight or sewer grade pipelines and connection devices for waste transfer pipelines.  
Appropriate connection devices shall be installed to prevent contamination of private or public 
water supply distribution systems and ground water.  The type of liquid waste material and total 
solids content will determine the transfer pipe designs to convey the required flow without plugging. 

The minimum pipeline/conduit design capacity from collection facilities to a storage/treatment facility is the 
maximum anticipated peak flow.  

Design the pipeline capacity from the storage/treatment facility to the land application area, to empty the 
facility within the time as outlined in NRCS CPS Nutrient Management (Code 590) or a Comprehensive 
Nutrient Management Plan (CNMP).   

Protect pipes exposed to sunlight from ultraviolet radiation by selecting UV resistant pipe materials or by 
painting the pipe exterior to withstand UV damage throughout the intended life of the pipe. 

Install pipe properly at all locations to accommodate any traffic crossing, farming operations, frost depth, 
subsurface saturation, or bedrock elevations.  Protect pipe from uplift if subjected to hydrostatic forces. 
Separate pipe installed near bedrock with at least 6 inches of bedding. Excavation of bedrock is 
acceptable to provide bedding depth.   

Provide thrust control designed in accordance with National Engineering Handbook (NEH) Part 636, 
Chapter 52 for all buried pressure pipe 4 inches and larger in diameter and all angled fittings and valves. 

Maintain the integrity of a wall or liner at pipe penetrations of waste storage structures, reception tanks, 
and channels.  The section of pipe that penetrates the liner of a waste storage facility wall will have a 
minimum length of 10 feet and will be supported with a cast-in-place concrete restraint.  Provide a 
mechanical joint restraint, concrete thrust block or concrete restraint for all joints within 25 feet of the 
waste storage facility wall (measured along the length of the pipe).  Protect storage structure liners from 
hydrostatic pressures that may be caused by preferential flow paths along installed pipe. 
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If cold weather pipeline operation is planned, design transfer pipe to be: insulated, heated, buried below 
anticipated frost depth, constructed of freeze resistant material, or installed such that it can be drained 
after each use by gravity or compressed air.  

Provide clean-out access for all pipelines transferring waste material to allow for removal of settled solids 
or obstructions.  For transferring waste to storage/treatment facilities, space clean-outs for pipelines at a 
maximum interval of 150 feet along the pipe length, or a maximum interval of 300 feet along the pipe 
length if bi-directional clean-outs are used.  For pipes that are transferring low solid content wastewater to 
cropland for application, incorporate a method to clean plugged pipes into the design. 

Install pipelines with appropriate backflow prevention devices to prevent return siphoning of waste. 

Install air vents and vacuum relief valves where necessary to eliminate air locks, as well as to protect the 
pipe against negative pressures.  

Pipelines-Pressure:  These types of systems utilize a temporary storage and pump to transfer the 
waste.  Mechanical or hydraulic driven plunger (ram) pumps centrifugal or vacuum type slurry 
(agitator) or electric pumps or submersible (waste water) pumps are used to agitate and transfer 
the waste.  These systems are limited by working head and pipeline distances; as well as available 
power sources. 

Select pipe and appurtenance material that meets the design working pressure criteria of the system 
which also includes air and water pressures used to clear the pipe. 

The pipeline working pressure must not exceed 72% of the pipe rating. 

For a pumped system use design velocities between 3 to 6 feet per second.  Limit the waste stream 
velocity to 5 feet per second or less if transfer pipe is not buried or tightly secured. Fluid velocities in a 
buried or secured pipelines may exceed 5 feet per second only if the pipeline is installed without gates or 
valves, and discharges freely to a tank or pond.  

The 3 feet per second lower limit does not apply to a system that is powered by a pump such as a ram 
plunger or piston type pump that operates by pushing semi-solid waste material in a periodic stroke cycle. 

Install appropriate check, flow control, anti-siphon, air/vacuum relief valves/ vents (at all high 
points and end of pipe). 

Install a check valve near the outlet of each pump except where backflow is incorporated into the design.   

Provide a pressure relief valve near the pump(s) to protect the pipe against any pump shut-off head due 
to a blockage (unless the pump shut-off head is less than the working pressure of the transfer system).  

Provide a pressure relief valve or properly sized water hammer arrestor on the pressure side of shut-off 
valves to protect against water hammer due to the sudden closing of a valve.  

Size pressure relief valves to be no smaller than ¼-inch for each inch of the pipe diameter.  Set pressure 
relief valves to open at a pressure no greater than 5 psi above the transfer system working pressure. 

Pumped slurry water systems shall have end of line clean out valves or caps and shall be rinsed 
with clean water after each use. 

Pipeline-Gravity.  In a gravity flow pipe system, a minimum head is required, depending upon the 
consistency of the material.   

Minimum feet of hydraulic head - consistency 

 4 feet - heavily bedded undiluted manure  
 2 feet - slurry or semi-liquid manure  
<1 foot - liquids and 1:1 dilute liquid manure 

For a dilute manure gravity pipeline over 100 feet in length increase minimum feet of head by an 
additional 1% of the transfer pipe length exceeding 100 feet. Ensure that the design flow velocity is at 
least 3 feet per second. 

Minimum diameter of gravity pipe is 24 inches for heavily bedded high solids content manure. 
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Depending on the type of livestock and location of system (adequate head) different gravity 
systems may be used.  Lactating dairy herds with less than average (2 – 3 pounds/day/au) 
bedding are generally suitable for gravity systems. 

The system should have a source of water or waste liquids available to flush the system as 
needed. 

Convey waste into and through the pipeline to minimize ponding in the production area. Design the 
gravity pipe to follow as direct a route as possible.  Horizontal curves or bends in the pipe joints of a 
gravity pipeline require special design considerations except for minor deflections of less than 10 
degrees. 

In a gravity flow design that transfers diluted sand laden manure, account for the process of sand settling 
out of the waste stream. See: CONSIDERATIONS Transfer Operations section below.  The minimum 
gravity pipe flow velocity for dilute manure with sand is 5 feet per second. 

For a pipeline designed to gravity discharge liquid waste from a waste storage or treatment facility, install 
a manually operated in-line valve as close to the storage facility as practical.  If an automatic valve is 
used for a gravity loading or transfer system on the pipeline, the automatic valve will be in addition to the 
manually operated in-line valve. 

Other Conduits.  The minimum design velocity for waste transfer in open ditches and channels is 1.5 
feet per second. 

A reinforced cast-in-place concrete lined ditch or channel for waste transfer will have a minimum concrete 
thickness of 5 inches.     

Concrete used for conduits must be proportioned so that it is plastic enough for thorough consolidation 
and stiff enough to stay in place.  A dense durable product is required.   

Contraction joints in a concrete conduit, if required, must be formed transversely to a depth of about one-
third the thickness of the lining at a uniform spacing in the range of 8 to 15 feet.  Provide steel 
reinforcement or other uniform support to the joint to prevent unequal settlement. 

Pumps.  Use the NRCS CPS Pumping Plant (Code 533) for a waste transfer pump where needed.  

Power Take-Off (PTO) pumps receive power from a mounted or portable power source.  PTO 
pumps operate in vertical or angled positions and are rated by horsepower and capacity for 
pumping.  PTO pumps typically are used for loading and unloading manure and should deliver a 
minimum of 80 hp.  The discharge hose can be used for agitating, loading and/ or transferring 
waste. 

Electric submersible pumps and assemblies installed in a sump, reception pit, or waste storage 
facility shall be compatible with wastewater.  For pumps handling manure transfer, a solids 
settling area is recommended to remove solids and trash prior to pumping.  The pumps sump 
shall be a minimum size of 1.0’ deep x 2.0’ wide x length (depending on storage tank dimensions 
and/ or pump manufacturer recommendations).  The reception pit storage volume is important to 
the performance and cycle time of the pump.  Keep the cycling period to a minimum but not 
longer than one cycle per 12 hour period.  Considerations shall be given to sludge buildup which 
can limit temporary storage capacity.  Wastewater pumps shall be installed with float switches 
and alarm; wired directly into a power circuit. 

Waste water pumps shall be selected and specified based on intake and discharge capacity, total 
head, type of liquid to be transferred and maximum particulate size.  The opening and access area 
to the pumps shall be designed for ease of operation and maintenance. 

Vacuum pump systems operate by collecting waste on the vacuum side of the pump and 
transferring the liquid under pressure.  These pumps are limited by a maximum suction head of 12 
ft. 

Select the pump to transfer the waste material at the system pressure head and volume (rate) required.  
The type of pump will be determined by the consistency of the material and the type of solids.  Use pump 
manufacturer’s recommendations for the installation requirements. 
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Correct the total dynamic head for viscosity and specific gravity of the liquid waste used in pump 
selection.  Reference AWMFH, Chapter 11, Waste Utilization, for increased friction losses caused by 
higher fluid viscosity and Chapter 12, Waste Management Equipment, for pump selection guidance.   

Solid/liquid waste separation.  Use NRCS CPS Waste Separation Facility (Code 632) to design a 
filtration or screening device, settling tank, settling basin, or settling channel to separate a portion of the 
solids from the manure or liquid waste stream, as needed. 

Safety.  Warning signs, ladders, guard rails, shields, fencing, and other devices shall be provided 
to insure safety of humans and livestock.  Fences shall comply with WV conservation practice 
code, Fence Code 382.  Signs shall be posted near hoppers and reception pits describing hazards 
associated with accumulated gases. 

Include ventilation provisions for an enclosed structure.  Provide warning signs as necessary to warn of 
the danger of entry and to reduce the risk of explosion, poisoning, or asphyxiation possible with the waste 
transfer system. 

Include a water-sealed trap and vent or similar devices where necessary to control gases from a pipeline 
entering an enclosed building or reception pit.  

Reducing a reception pit design volume by flood routing the design storm runoff storage may be used 
only when there is dependable back-up power supply for pumps and where no impact to surface water 
can occur, should the reception pit pump fail. 

Prevent tractors and other equipment from slipping into waste collection, storage, or treatment facilities by 
placing barriers on push-off ramps. 

Provide covers or barriers, such as gates, fences, grates, etc., across openings to a manure storage 
structure. 

Identify pipe at risk to being damaged by equipment or livestock by placing fences or markers along the 
pipeline.  

Provide a secure cover or otherwise restrict access to any manually operated in-line valves of a discharge 
pipe from a waste storage structure to prevent unauthorized release of effluent. 

CONSIDERATIONS 

General.  Consider economics (including design life), overall nutrient management system plans, and 
health and safety factors. 

Consider the timing and location of agitation and transfer activities to minimize odor formation and the 
breeding of insects within the material.   

Consider covering and/or minimizing the amount or number of times the material is disturbed to reduce 
the likelihood of air emissions formation and release of particulate matter, volatile organic compounds, 
methane, and ammonia.   

Consider abandonment, relocation, or additional floodproofing for existing reception structures located in 
flood prone areas.  For additional information on floodproofing structures, see “Floodproofing Non-
Residential Structures,” FEMA 102, May 1986, Federal Emergency Management Agency. 

Transfer Operations.  Consider installation of permanent above-ground or buried pipe to replace hoses 
and temporary pipe that is used on a regular basis to transfer waste. 

Consider potential loss of loss of pipe integrity due to internal erosion by the materials being transported 
for a flow velocity exceeding 6 feet per second.  

Consider designing the maximum flow area of a gravity pipe, for a flume system with dilute manure, at 
50% of the pipe depth to maintain the scouring effect of the flow. 

Positive displacement pumps should be considered for liquid waste with total solids exceeding 8%. 
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Consider increasing the total dynamic head up to 30% for pumping manure slurries with 3-8% total solids 
(wet basis). 

Consider the use of a wet sump and agitation pump to reduce solids separation within the gravity 
reception structure. 

Consider pump selection with a low RPM for manure slurries which contain abrasives such as sand. 

Consider a semi-open impeller pump to handle manure slurry with straw, twine, hair and sludge. Pumps 
with cutting knives and re-circulation agitation capacity also reduce plugging. 

Consider installing a clean-out or vent riser within 10 feet of the reception structure on gravity transfer 
systems in order to reduce the risk of air lock in the pipe.  

Consider using pre-manufactured manholes as risers at stations to change direction for needed 
transitions.  

Consider the operating space requirements of loading and unloading of equipment in the vicinity of the 
transfer components. 

When applicable and compatible, consider the dual use of waste transfer pipelines for irrigation water 
delivery.  

Consider installing a locator wire in the trench with transfer pipelines. 

Chemistry of waste material may need consideration for corrosion resistance and water tightness in the 
selection of pipe material and joints.  

Consider the potential for struvite phosphate (magnesium ammonium phosphate), mineral deposition in 
smaller diameter pipes.  Preventative measures may be needed, such as acid washing the pipe to 
prevent deposits. 

Consider the need for additional check valves, clean-outs, vent risers, knife valves, anti-siphon protection, 
vacuum relief valves and open air breaks, as appropriate, on all transfer pipe systems. 

Consider the use of leak detection methods and equipment for monitoring and periodic pressure testing of 
waste transfer systems installed in sensitive areas, having large daily flow volumes, long flow lengths or 
high flow pressures. 

Consider installing a manually operated shut off valve for isolation purposes for gravity discharge pipe 
used for transferring waste from one structure to another. 

Consider posting a warning sign on all risers indicating the transfer system pressure rating.  

For solid waste material only, exported off-farm, consider NRCS CPS Waste Recycling (Code 633). 

PLANS AND SPECIFICATIONS 

Prepare plans and specifications for constructing a waste transfer system that describe the requirements 
for applying this practice to achieve its intended use. 

Construction plans and specifications must include a location map, plan view, profiles, cross sections, 
details and specifications of all structures, etc., to ensure that the project can be properly constructed.  
Refer to WV conservation practice standards: Waste Storage Facility, Code 313, Irrigation 
Pipeline, Code 430, Pumping Plant, Code 533, and Roofs and Covers, Code 367 for additional 
standards and specifications.  At a minimum the following criteria shall be met. 

1. Plans shall show: site location, position and details of all appurtenances, dimensions, 
elevations, structural information, base and sub-base information, cut and fill, pipeline 
profile, pump and pad design, manufacturers criteria, pump cut-off/ on elevations, 
freeboard, normal operating elevation, location, erosion protection plan, setbacks, safety 
features, etc. 

2. Applicable West Virginia engineering standards and specifications will apply to 
components of the system. 
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3. All components for animal waste disposal systems must be developed with assistance 
from an engineer.  

Pipeline construction and installation specifications may be taken from the National Engineering 
Handbook sections listed in the References.  

NRCS acceptance requires pressure testing of a pressure pipe system prior to waste transfer service. 
Include the test protocol and results in the as-built documentation. 

OPERATION AND MAINTENANCE 

Prepare an O&M Plan for review with the landowner or operator responsible for the application of this 
practice.  Provide specific instructions in the O&M Plan for proper operation and maintenance of each 
component of this practice and any detail needed for the level of repairs to maintain the effectiveness 
over the useful life of the practice.   

Evaluate the overall functionality of the waste transfer system for possible malfunctions that could lead to 
a spill or release of waste material.  Address the identified potential failures in the inspection procedures 
of the operation and maintenance plan.  Prepare an emergency response plan to be implemented in the 
event of such a failure. 

For the purpose of land application, adequately agitate liquid or slurry waste material prior to transfer. 

Flush pipelines used for transferring waste material with clean water after use, to reduce the risk of gas 
build up and pipeline explosion. 

Make provisions for removing solids from conveyance conduits such as concrete lined ditches, grates, 
etc., during management operations.  

Describe actions to be taken to minimize flies and other insects during the transfer of handling of 
manure; examples follow. 

• Use waste handling equipment in a safe manner.  Clean after use and keep in good repair. 

• Frequently clean screens, filters, grates, or open boards to facilitate removal of liquid and 
drying of solids and to extend the life of the pumping facility in the solids holding area. 

• Mosquito breeding can be controlled by adding larvicides. 

• Thoroughly agitate slurry waste to facilitate complete unloading of the material. 

• Add required water or re-cycled water to dilute slurry in order to meet liquid guidelines for 
an irrigation system. 

• Spreader tanks should be equipped with flotation tires to reduce soil compaction. 

• Avoid scraping frozen or dry manure into the tank. 

• Sand, gravel, or other abrasive materials should be kept out of the system. 

• Prior to filling the manure tank, add 6 to 12 inches of water to prevent manure from 
adhering to the bottom or sides of the tank. 

• Clean and disinfect personnel equipment after contact with material. 

Use the most current version of WV 634 Waste Transfer Operation and Maintenance Plan. 

Biosecurity.  Handle waste products according to the state veterinarian guidance on biosecurity for 
animal waste material. 

Sanitize equipment leaving the farm as appropriate to prevent the spread of disease. 

REFERENCES 

NRCS National Engineering Handbook, Title 210, Part 651, Agricultural Waste Management Field 
Handbook, Chapter 10, Agricultural Waste Management System Component Design 
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NRCS National Engineering Handbook, Title 210, Part 651, Agricultural Waste Management Field 
Handbook, Chapter 11, Waste Utilization  

NRCS National Engineering Handbook, Title 210, Part 651, Agricultural Waste Management Field 
Handbook, Chapter 12, Waste Management Equipment 

NRCS National Engineering Manual, Title 210, Part 536.20, Design Criteria for Reinforced Concrete 

NRCS National Engineering Handbook Title 210, Part 642, Chapter 2, National Standard Construction 
Specifications   

NRCS National Engineering Handbook Title 210, Part 642, Chapter 3, National Standard Material 
Specifications   

Irrigation Pumping Plants, 210-VI-NEH 15 Chapter 8 (Irrigation Pumping Plants) and Chapter 11 
(Sprinkler Irrigation) 

Sprinkler Irrigation Systems, MidWest Plan Service – 30, 1st edition 1999. 

WV Conservation Practice Standards: 
Nutrient Management, Code 590 
Waste Recycling, Code 633 
Waste Storage Facility, Code 313 
Roofs and Covers, Code 367 
Irrigation Pipeline, Code 430 
Sprinkler System, Code 442 
Lined Waterway or Outlet, Code 468 
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