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Natural resources conservation service
conservation practice sPECIFICATION

subsurface drain - tubing
material specification

1.  scope

The materials covered by this specification are as referred to by Conservation Practice Standard 606 Subsurface Drainage, and by Conservation Practice Specification 606A Subsurface Drain - Tubing, 15 Inches or Less.

This specification covers all materials currently acceptable for installation as Subsurface Drains and the specifications for use in determination of the physical requirements and testing of all of the approved materials, are listed below:

2.  applicable reference standards

ASTM

SPECIFICATION

D 2314

Homogeneous Bituminized Fiber


Pipe, Testing
D 2417

Laminated-Wall Bituminized


Fiber Perforated Pipe for


Agricultural Land, and General


Drainage
D 2315

Laminated-Wall Bituminized


Fiber Pipe, Physical Testing
D2852

Styrene Rubber (SR) Plastic


Drain Pipe and Fillings
D2729

Polyvinyl Chloride (PVC) Sewer


Pipe and Fittings
D3033

Polyvinyl Chloride (PVC) Pipe
F405

Corrugated Polyethylene Tubing


and Fittings
F667

Large Diameter Corrugated


Polyethylene Tubing and Fittings

Federal

Specifications

SCS-P-1540
Pipe, Bituminized


Fiber (and Fitting)

1/ American Society for Testing and Materials, 1916 Race Street, Philadelphia, Pennsylvania 19103

2/ Superintendent of Documents, U.S. Government Printing Office, Washington, D.C. 20402

3.  Drainage Conduit Perforations

If perforations are needed in smooth wall conduits, they shall be in compliance with ASTM-D-2729.

Perforations in corrugated plastic tubing shall be in compliance with paragraph 5.1.4 and 7.5 of specifications for "Corrugated Polyvinyl Chloride Drainage Tubing."  Slot lengths for 15 in. corrugated plastic tubing should not exceed 1 3/4.

Round perforations greater than 5/16 in. (8mm) in diameter but equal to or less than 3/4 in (19mm) shall be permitted on mineral soils if special requirements on blinding, envelopes, or filters are used.  On organic soils, the fiber contact shall govern the need for these special requirements on larger perforations.

4.  Corrugated Polyethylene Tubing

Special Requirements

Corrugated polyethylene tubing meeting the requirements of ASTM-F-405 or ASTM-F-667 shall also meet the applicable perforation standards of this specification.

The following additional tests shall be performed on corrugated polyethylene tubing according to "Specifications for Corrugated Polyvinyl Chloride Drainage Tubing."

Brittleness (paragraphs 5.6 and 7.10).  A high temperature strength test shall be performed on PE tubing.  The only modification in the test shall be the use of a temperature of 120 degrees +/- 5 degrees F to condition the samples.  There shall be no fracture, cracking, rupture, splitting, or significant indentation of the tubing after the impact.  Indentations shall be considered significant if the depression left by the falling tube creates a restriction of more than 1 inch in nominal inside diameter.

Bending (paragraphs 5.7 and 7.11).  This provision is applicable to continuously extruded tubing.  Tubing molded in lengths that are less than 8 feet need not be submitted to this bending test. 

Polyethylene tubing have a thin white exterior and a black interior that meets the performance tests for ASTM-F-405 and the above mentioned additional test shall be acceptable under this specification:

Reprocessed polyethylene resin

This tentative specification has been prepared in the interest of energy conservation, environ​mental quality and cost control.  It has been develop​ed in an effort to maintain and control the minimum quality of corruga​ted plastic tubing manufactured using reprocessed polyethlene resin.  Tests that shall be performed on resin to be used on corrugated polyethlene tubing made from reprocessed resin are listed below.  The tests also apply to corrugated polyethlene tubing made with a coextruded wall where one or more layers of the polyethlene in the wall are made form reprocessed mater​ial.  All of this product when sold must also meet the performance require​ments of the American Society for Testing and Materials (ASTM) Standard, ASTM F405. 

Material tests and specifications:

Lot size for reprocessing resin must be started ina certifi​cation.  The minimum lost size for preparing reprocessed resin shall be 10,000 pounds.  Repro​cessed resin specifica​tions shall be checked for every 10,000 pound batch within the lost and certified to be within the following material specification limits or minimums: 

1.
Melt Index = 0.2 to 0.5 (per ASTM-D-1238 - Condition "E.")

2.
Flexural Modulus = 178,000 to 204,000 psi (per ASTM-D-790, Method II, 4 point loading, using specimen depth (thickness) of 1/8 inch per Table 2 for L/d = 16 to 1; other specimen dimensions are given in Table 2.)

3.
Minimum Izod = 2.0 (per ASTM-D-256, Method "A", with a specimen thickness of 1/8 inch, compression molder per ASTM  D-1928, procedure "C.")

Product performance tests:

Produce performance tests will be conducted for at least every 10,000 lin. ft. of production run.  The following tests shall be performed and observa​tions recorded:

1.
Cold Brittleness - Tubing specimens (at least three) shall not crack or split when tested according to guide​lines in ASTM-D-244.  A Tup "B" weight​ing 5.5 lb. shall be used, and the height of drop shall be 6.4 ft. (impact force = 35 ft./lb.).  A flat plate specimen holder shall be used.  The specimen shall be conditioned at a temperature of minus 10 degrees F ± 2 degrees F for 1/2 hour and the test conducted within 30 seconds after removal from the conditioned atmosphere.  Failure will be considered as any crack or split that propagates from a corruga​tion root to the adjacent root or from a corrugation crown to an adjacent crown.  Cracks or splits that propagate from perforations will indicate failure if they exceed 1/4 inch in length. 

2.
Cold bend - Select three tubing specimens of sufficient length to be bent half a revolution around a cylind​rical mandrel with a radius of three time the nominal diameter of the tubing.  Condition the specimens at minus 10 degrees F ± 2 degrees F for a minimum of 1/2 hour.  Remove the specimen from the cold chamber, and within 30 seconds bend the specimen by hand 1/2 revolution over the mandrel. Do not exert longitudinal forces on the specimen while bending.  Keep the specimen in this position for 10 minutes and the immediately visua​lly inspect the specimen in the bent posi​tion for splits and cracks. Any detected split or crack will indicate failure.  

3.
Fast Parallel Plate Test - Select three 12-inch long tubing specimens and check the pipe stiffness of the samples using the test machine depicted in the attached drawing, identified as Figure 606-D-1.  The following information will be used in setting up the test machine:

a.
Locate the machine in a relatively clean environment.  High amounts of dirt can cause additional friction and drag the piston. 

b.
The temperature of the room shall be controlled, 70 degrees F ± 2 degrees F. 

c.
The machine is equipped with leveling feet.  It should only be used when stable and level. 

d.
Place the weight holder on the piston and screw into place. 

The test will be run on each specimen after conditioning 70 degrees F +/- 2 degrees F for 1 hour using the follow​ing procedures: 

a.
With all the weights in place, raise or lower the upper plate by turning the handled brass nuts until the pipe sample can be set into place between the plates. 

b.
Place a 12-inch sample of tubing between the plates.  The seams should be parallel to the plate, with the tubing centered. 

c.
Lower the upper plate until it is barely touching the tubing.  (The tubing should still be able to move with slight pressure, yet a small amount of rubbing against the plate is till perceptible.)

d.
Lower the slide ring to preference the starting point of drop. Note what line the top plate aligns with. 

e.
Quickly raise the handled brass nut and allow it to be at least 1-1/2 inch above the piston housing cylinder.  When the nut is first moved, the test has started and with it, the timing of the test. 

If using a stop watch to time the test, start the watch immediately prior to the moving of the nut. Allow the upper plate to drop for two (2) minutes. 

g.
At the end of the two (2) minutes, measure the number of marks the upper plate has moved.  

h.
Each test machine shall be cali​brated and a chart prepared showing pipe stiffness (P.I.I.) vs. marks moved on pipe tester. 

Pipe stiffness (P.I.I.) shall not be less than 35 P.I.I. on any of the three samples. 

If any of the three samples from any of the three tests fail, additional speci​mens from the same 10,000 lin. ft. production run may be taken and the complete process repeated. If any failures occur on the retests, the run will be removed for regrinding and reprocessing prior to future use or disposed of and not used to manufacture corrugated plastic tubing. 

Documentation - Complete records of the tests will be maintained by the manufacturer and made available to purchasers on request.  A certification from the manufacturer will accompany the billing materials furnished each initial purchaser.  The certifi​cation will acknowledge that the corrugated polyethylene tubing was manufactured from reprocessed resin, the date of manufacture, that it complied with the requirement of the Natural Resources Conservation Service-USDA tentative standard for using repro​cessed polyethylene resin for the production of corrugated poly​ethylene tubing, and that the produce meets all performance tests of ASTM-F-405. 

Marking - Corrugated polyethylene tubing complying with this tenta​tive standard, the perfor​mance tests of ASTM-F-405, and the perforation provisions of the Soil Conservation Service-USDA Standard for Subsurface Drains (Code ES-606), if applicable, shall be marked regularly.  Mark​ing intervals may not exceed 10 feet, the marking shall be permanent, it shall include the manufacturer's identifi​cation symbol, and bear the mark "SCS 606-R."

Rating - Each roll or bundle shall bear the day, month, and year of manufacture.

Figure will be supplied.

5.  Corrugated Polyvinyl Chloride

Drainage tubing

1.
Definition

1.1
This specification applies to corrugated polyvinyl chloride drainage tubing and fittings for subsurface drainage where soil support is given to its flexible walls.  It pertains to tubing having a nominal diameter of 3, 4, 5, 6, 8, 10, and 12 inches.

2.
Applicable Publications

2.1
The following publications are applicable to this standard:

2.1.1 American Society for Testing and Materials (ASTM) Standards:

D618
Methods of Conditioning Plastics and

Electrical Insulating Materials.
D883
Definitions of Terms in relation to

plastics.
D1248
Standard Specifications for

Polyethylene Plastic Molding and

Extrusion Materials.
D2122
Testing Methods of Determining

Dimensions of Thermoplastic Pipe and

Fittings.
D2152
Quality of Extruded Polyvinyl Chloride

Pipe by Acetone Immersion
D2412
Method of Test for External Loading

Properties of Plastic Pipe by Parallel

-plate loading.
D2444
Impact Resistance of Termo-plastic Pipe

and Fittings by Means of a Tup (falling

weight).

2.2
The publications current on the date of invitation to tender are valid unless otherwise specified.

3.
Materials

3.1
General -  Compounds used in the manufacture of corrugated PVC drainage tubing and fittings shall have a minimum cell classification conforming with 12344-C in ASTM-D-1784.  The compounds shall also contain an ultra-violet stabilizer that will provide protection against degradation due to sunlight for a minimum of 2 years.

3.1.1
Polyethylene Fitting - Polyethylene fittings may also be used on corrugated PVC tubing.  Compounds used in the manufacture of polyethylene fittings shall conform with the requirements of Grades p-14, p-23, p-33, or p-34 and Class C (unless equivalent ultraviolet protection is uniformly included) according to ASTM-D-1248

3.2
Rework Material - Clean rework material generated from the manufacturer's own tubing production may be blended with the same type of virgin tubing compound used by the same manufacturer, provided that the tubing meets the requirements of this standard.

4.
General Requirements

4.1
Material - The material used in the manufacture of the drainage tubing and fittings shall be resistant to the chemicals normally present in subsoils and groundwater.

4.2
Workmanship and thickness - The tubing and fittings shall be homogeneous throughout and free from visible cracks, holes, foreign inclusions, or other defects.  The tubing wall shall have a thickness at any point in excess of 15 mills and shall be an uniform as commercially practicable to enable the tubing to meet the requirements of this standard.  The tubing shall be round in cross section and corrugated over its entire length.  The corrugations may be of any configuration but shall be uniform.

5.
Detail Requirements

5.1
Dimensions  

5.1.1
Nominal Dimensions - The nominal diameter for tubing description shall be the inside diameter.

5.1.2
Inside Diameter - The tolerance on the specified inside diameter shall be 1.5 percent when measured according to instructions in paragraph 7.3.

5.1.3
Length - The tubing may be sold in any length agreeable to the user.  The length shall not be less than 99 percent of the stated quantity when measured according to instructions in paragraph 7.4

5.1.4
Perforations - If perforations are specified, the water inlet area shall be at least 1.0 in. 22/ft. of tubing length.  The inlets shall be either circular perforations or slots about equally spaced along the length and circumference of the tubing in not less than three rows.  Circular perforations shall not exceed 3/16 inch in diameter, and slots shall not be more than 1/8 inch wide and 1-1/4 inch long for 3, 4, and 5-inch diameter tubing or 1-1/2 for 6 and 8-inch diameter tubing or 1-3/4 inches for 10 and 12 inches diameter tubing and in the middle of the valley so that there is a shoulder on each slot.  Slots and circular perforations shall be cleanly cut.  Perforations shall be measured according to instructions in paragraph 7.5.

5.2
Pipe Stiffness - The tubing shall have the minimum pipe stiffness given in Table 1 when tested according to instructions in paragraph 7.6.  The shall not show evidence of cracking, rupture, or reverse curvature when tested according to instructions in paragraph 7.6.1.  Tubing tested shall contain perforations if applicable.

5.3
Elongation - The tubing shall not elongate more than the specified maximum given in Table 1 when tested according to instructions in paragraph 7.7.  Tubing tested shall contain perforations if applicable.

5.4
Joint Separation Resistance - Joints made with couplings installed according to the manufacturer's instructions shall not separate when tested according to instructions in paragraph 7.8.

5.5
Quality of Extruded PVC - Tubing specimens shall not display flaking or disintegration when tested according to instructions in paragraph 7.9.

5.6
Brittleness - Tubing specimens shall not crack or split when tested according to instructions in paragraph 7.10

5.7
Bending - There shall be no evidence of splitting or cracking when tested according to instructions in paragraph 7.11.

5.8
Straightening - There shall be no evidence of splitting or cracking when tested according to instructions in paragraph 7.12.

6.
Sampling and Retest

6.1
Sampling - Samples of tubing and fittings sufficient to determine conformance with this specification shall be taken at random from stock by the testing agency.  Samples must be representative of the product type under consideration.

6.2
Retest and Rejection - If any test failure occurs, the tubing or fittings shall be retested to establish conformity.  The test shall be repeated on two additional samples from the same lot or shipment.  If either of these two fails, the tubing or fitting does not comply with this specification.

7.
Methods of Test

7.1
Conditioning Test Specimens - Before testing specimen shall be conditioned at 73 degrees F +/- 2 degrees F, unless otherwise specified.

7.2
Test Conditions - Tests shall be conducted in a laboratory atmosphere of 73 degrees F +/- 2 degrees F, unless otherwise specified.

7.3
Inside Diameter - Measure the inside diameter of the tubing with a tapered plug according to guidelines in ASDTM-D-2122.

7.4
Length - Measure tubing with any suitable device accurate to 1-1/4 inch in 10 feet (0.2 percent).  Make all measurements on the tubing while it is resting on a relatively flat surface in a straight line.  No external forces of tension or compression shall be exerted on the tubing.

7.5
Perforations - Measure dimensions of perforations on a straight specimen.  No external forces shall be applied.  Make linear measurements with instruments accurate to 0.01 inch.

7.6
Pipe Stiffness - The tubing specimens shall be tested for pipe stiffness, F/delta Y, as described in ASTM-D-2412, except for the following conditions:  (1) the test specimens shall be 12 +/- 1/8 inch long. (2)  Locate the first specimen in the loading machine with the imaginary line between the two corrugate seams (end view) parallel to the loading plates.  The specimen must lay flat on the plate within 1/8 inch and shall be straightened by hand bending at room temperature to accomplish this.  Use the first location and testing of the other two specimens.  Each specimen shall be tested in only one position.  (3)  The deflection indicator shall be readable and accurate to + 0.001 inch.  (4) The parallel plates must exceed the samples in length.

7.6.1
Deflection - The pipe stiffness test described  in paragraph 7.6 shall be continued until a deflection of 20 percent of the original inside diameter is reached.  Visual examination shall be carried out immediately.  This provision is not required for 10-inch (254 mm) and 12-inch (304 mm) diameter tubing, because very large loads are required to complete the 20 percent deflection and the top of the tubing will tend to cease before maximum deflection is achieved.

7.7
Elongation - A minimum of three test specimens, 5 feet in length, shall be tested for stretch resistance.  Subject each test specimen to a longitudinal stretching force of the magnitude of five times the nominal inside diameter in pounds, excluding tare weight.  The specimens shall be hung vertically, and the test force shall be applied as a dead (hanging) weight to the bottom end of the tube.  The gage length for determining percentage elongation shall be the middle 3 foot part of the specimen.  A tare weight (one times the inside diameter) shall be applied before marking the 3 foot gape length.  The tare weight shall be applied gently and shall be allowed to remain for 3 minutes; the gage length shall then be quickly measured to the nearest 0.125 inch to determine elongation.

Elongation (E) shall be calculated as:

E= (inch of stretch) x 100 percent

36 inches

7.8
Joint Separation Test - The elongation test shall be repeated with a fitting in the center of a 3-foot gage section.  No external reinforcement, such as tape or wire shall be used unless supplied by the manufacturer with the fitting.  Separation shall be considered a failure.

7.9
Quality of Extruded PVC - Sections of tubing shall be tested for quality of extrusion according to guidelines in ASTM-D-2152.

7.10
Brittleness - Tubing specimens shall be tested according to guidelines in ASTM-D-2444.  A tup B weighing 5.5 pounds shall be used, and the height of drop shall be 1.8 feet.  A flat plate specimen holder shall be used.  The specimens shall be conditioned for 24 hours at a temperature of 34 degrees F +/- 2 degrees F, and all tests shall be conducted within 60 seconds after removing the specimen from this atmosphere.

7.11
Bending - Select three tubing specimens of sufficient length to be bent half a revolution around a cylindrical mandrel with a radius of three times the nominal diameter of the tubing.  Condition the specimens at 32 degrees F +/- 2 degrees F for a minimum of 24 hours.  Remove the specimen from the cold chamber, and within 30 seconds bend the specimen by hand on-half revolution over the mandrel.  Do not exert longitudinal forces on the specimen while bending.  Keep the specimen in this position for 20 minutes and then immediately visually inspect the specimen in the bent position for splits and cracks.

7.12
Straightening - Select three tubing specimens of sufficient length to be bent half a revolution around a cylindrical mandrel with a radius of three times the nominal diameter of the tubing.  Bend the specimen by hand one-half revolution over the mandrel and secure it in this position.  Do not exert longitudinal forces on the specimen while bending.  Place the mandrel and the secured specimen in a cold chamber for a minimum of 24 hours at 432 degrees F +/- 2 degrees F.  Within 30 seconds after removing the specimen from the cold chamber, straighten the specimen by hand and visually inspect it for splits or cracks.  Inspect it again for splits and cracks 24 hours later.

8.  Marking

8.1
Marking - Corrugated polyvinyl chloride drainage tubing complying with this specification shall be marked regularly at intervals not exceeding 10 feet with the manufacturer's identification symbol.

8.1.1
Dating - Each roll or bundle shall bear the day, month, and year of manufacture.

8.1.2
Declaration of Compliance - The following statement shall appear on invoices, sales literature, and quotations:  "This tubing complies with all applicable requirements of USDA, Soil Conservation Service, Specifications for Corrugated Polyvinyl Chloride Drainage Tubing, dated October 1980."

9. Report

9.1
The test report shall include the following:

9.1.1
Date or dates of tests (not coded).

9.1.2
Complete identification of product tested, including nomenclature, manufacturer, source and previous history if any.

9.1.3
Description of manufacturer's product marking.

9.1.4
Notation describing any retesting because of previous test failure.

9.1.5
Conditioning method.

9.1.6
Details of sampling.

9.1.7
Data in the report must include test results and weights of each test specimen, as well as averages of such tests and weights.

9.1.8
Description of any failures.

9.1.9
If tubing meets all requirements of this specification, the report shall contain the statement noted in paragraph 8.1.2.

Table 1 Physical test requirements for corrugated polyvinyl chloride drainage tubing (heavy-duty).

Physical Property

Tubing
Specified

Requirements






Stretch resistance
 max.) 5%
Pipe Stiffness at 5%
 deflection (min.)

30 lb./in..2
Pipe stiffness at 10%
 deflection (min.)

25 lb./in..2

6.  variance

Internal coupler

Internal couplers for use with corrugated plastic tubing are now being manufactured by a number of companies.  A review of their impact on flow has been made and is felt to be insignificant.  The American Society for Testing and Material (ASTM) Standard F 449 on the installation of corrugated plastic tubing is not clear on the acceptability of internal couplers.  To clear up any confusion, a variance is granted to the Natural Resources Conservation Service (NRCS) Standard 606, to allow the use of internal couplers.  If any internal couplers are noted that seem to cause excessive flow restriction, please bring it to the attention of the State Conservation Engineer.

Drainage Tubing - 10 and 12 inch Pvc

The specification presently limits tubing diameter to a maximum of 8-inches.  Data has been provided that will allow us to include 10-inch and 12-inch diameter corrugated PVC tubing in these specifications.  When any company's 10-inch and 12-inch corrugated PVC tubing is added to the list of approved projects, it can be accepted.

PE Tubing

A new corrugated polyethylene tubing is now being manufactured, having a thin white exterior and a black interior.  Since the product is predominantly black it meets the performance tests for ASTM F 405 and the special tests for corrugated polyethylene tubing in NRCS Standard 606.  Notify the State Conservation Engineer of any manufacturer who is now producing this product.

Issue date

The above variance were granted by the National Office and issued by California Bulletin 210-0-3 dated.  June 3, 1980
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