521A – Pond Sealing or Lining, Flexible Membrane



Specification
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USDA Natural ResourceS Conservation Service

Conservation Practice Specification 

ARIZONA

POND SEALING OR LINING

Flexible Membrane

(no.)

CODE NO. 521A

1. scope

The work shall consist of all preparation, excavation, backfill and furnishing, installing, testing, and documenting materials as required to construct the pond sealing or lining.

2. general requirements

A.
Preparation

The area to be lined shall be drained and allowed to dry until the surface is firm and can support men and equipment that must travel over it during lining installation.

All banks and fills in the area to be lined must be sloped no steeper than 1:1 for exposed linings and 2 ½ horizontal to 1 vertical for buried linings, and must conform to the slopes and elevations as shown in the construction drawings.
The subgrade area for flexible membrane linings (liner) shall be graded smooth and free of projections and sharp objects  that can damage the lining. Stumps and roots shall be removed. Rocks, hard clods and other such material shall be removed.
The subgrade shall be rolled so as to provide a smooth surface, or covered with a cushion of fine soil. The supporting surface slopes and foundation that will accept the liner shall be stable and free from deviations of more than 3 inches.

If needed, an effective soil sterilant shall be applied to the subgrade at the rate recommended by the manufacturer.

An anchor trench shall be excavated completely around the exterior area to be lined at the planned elevation of the top of the lining. The trench shall have a minimum depth of 12 inches, a minimum width of 12 inches and shall be set back at least 24 inches from the inside edge of the berm. The trench shall be excavated to the lines, grade, and dimensions shown on the drawings.
B.
Installation

Installation of the flexible membrane shall be in accordance with the manufacturer’s recommendations.

The temperature range for membrane installation is 50°F to 105°F.

Placement of the geotextile or soil padding and drains, if required, shall be completed prior to placement of the liner.  A cushion or padding shall be placed beneath the liner if the subgrade particles contain sharp angular stones that could damage the liner or particles greater than 3/8-inch for geomembrane liners and ½-inch for geosynthetic clay liners (GCL).  The padding or cushion may be an 8-ounce or greater non-woven geotextile or a soil meeting the particle size and shape requirements of the cover soil.  The geotextile or soil padding shall be placed as shown on the drawings and to the full extent of the liner.
The liner shall be loosely spread over the subgrade using a spreader bar or by other placement method recommended by the liner manufacturer. All liners shall have approximately 5% slack for thermal expansion and contraction or as recommended by the liner manufacturer.  Any fold-overs or wrinkles shall be smoothed out and will not be permitted to remain.

All field splices or seaming procedures shall be made according to the manufacturer’s recommended technique, using materials furnished for the purpose. Seaming shall extend to the outside edge of the liner to be placed in the anchor trenches.  The joints shall be watertight and capable of maintaining their integrity throughout the expected life of the lining.  The liner shall be placed parallel to the direction of maximum slope.  Upslope panels will overlap downslope for drainage.

Any opening in the liner for vents, pipes, or other fixtures shall be attached and sealed in accordance with the manufacturer’s recommendation.

At least 26 inches of the top of the lining (or manufacturer’s recommendation, whichever is greater) shall be placed in the anchor trench and anchored with compacted backfill as shown below.
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PVC and GCL liners shall be covered with a minimum of 12 inches of cover soil.  Other liners shall be either exposed or buried with cover soil to the specified depth without damage to the liner.  Soil material to be used as a protective cover shall not have large clods, sharp or angular rocks, sticks and other objects that can puncture the lining.  Maximum allowable particle size of soil cover material shall be 3/8-in for geomembrane liners and ½-inch for geosynthetic clay liners without cushion or soil padding.  Maximum size for any rock incorporated into the soil material shall be 2-inches.  

Any damage to the liner shall be patched in accordance with the manufacturer’s recommendations.

C.
Materials

All lining material shall be free of damage or defect. Each package delivered to the job site shall bear the name of the material, the manufacturer’s name or symbol, the quantity therein, and the thickness or weight of the material.

The liner materials shall be manufactured from virgin polymers and other compounding materials and meet the requirements indicated in Tables 1 through 5, as appropriate.  The liners shall be manufactured to be suitable for exposed or buried conditions as appropriate for use.

The owner shall obtain written certification from the liner manufacturer that the material is suitable for the intended use, that the expected service life of the material exceeds the O&M period, and a data sheet with the physical properties of the liner.    A copy of this certification and data sheet shall be submitted to NRCS for filing.
	Minimum Criteria for Membranes

	Type
	Limiting Parameter

	
	Wastewater
	Clear Water

	HDPE
	40 mil 
	30 mil

	LLDPE
	40 mil 
	30 mil

	PVC
	30 mil 
	30 mil

	GCL
	0.75 lb./sq ft (bentonite)

	EPDM
	45 mil 

	PP

(Reinforced)

(Unreinforced)
	36 mil

40 mil
	30 mil

30 mil

	RPE
	NR
	24 mil


1 mil = 1/1000 of an inch
HDPE – High Density Polyethylene Geomembrane
LLDPE – Linear Low Density Polyethylene Geomembrane
PVC – Polyvinyl Chloride Geomembrane
GCL – Geosynthetic Clay Liner

EPDM – Synthetic Rubber Geomembrane
PP – Polypropylene Geomembrane
RPE – Reinforced Polyethylene Geomembrane
NR – Not Recommended

TABLE 1

Requirements for Smooth and Textured HPDE liner

	Property
	
	Requirements* 

	
	Test Method
	30 mil
	40 mil
	60 mil

	
	
	Smooth
	Textured
	Smooth
	Textured
	Smooth
	Textured

	Density, g/cc
	ASTM D 1505
	0.94
	0.94
	0.94
	0.94
	0.94
	0.94

	Tensile properties

Yield stress, lb/in

Break stress, lb/in

Yield elongation, %

Break elongation, %
	ASTM D 638

(Type IV at 2 in/min)
	63

114

12

700
	63

45

12

100
	84

152

12

700
	84

60

12

100
	126

228

12

700
	126

90

12

100

	Tear resistance, lb
	ASTM D 1004
	21
	21
	28
	28
	42
	42

	Puncture resistance, lb
	ASTM D 4833
	54
	45
	72
	60
	108
	90

	Carbon black content, %
	ASTM D 1603
	2-3
	2-3
	2-3
	2-3
	2-3
	2-3

	Carbon black dispersion
	ASTM D 5596
	Cat 1-2
	Cat 1-2
	Cat 1-2
	Cat 1-2
	Cat 1-2
	Cat 1-2

	Seam properties

Shear strength, lb/in

Peel strength, lb/in**
	ASTM D 6392
	60

39/FTB
	60

39/FTB
	80

52/FTB
	80

52/FTB
	120

78/FTB
	120

78/FTB


*    All values, unless otherwise specified, are minimum average roll values as reported for the test method.

**   Film tear bond: A failure of one of the bonded sheets by tearing prior to complete separation in the bonded area.

TABLE 2

Requirements for Smooth and Textured LLDPE liner

	Property
	
	Requirements*

	
	Test Method
	30 mil
	40 mil
	60 mil

	
	
	Smooth
	Textured
	Smooth
	Textured
	Smooth
	Textured

	Density, g/cc
	ASTM D 1505
	0.915
	0.915
	0.915
	0.915
	0.915
	0.915

	Tensile properties

Break stress, lb/in

Break elongation, %
	ASTM D 638

(Type IV at 2 in/min)
	114

800
	60

350
	150

800
	80

350
	228

800
	120

350

	Tear resistance, lb
	ASTM D 1004
	16
	17
	22
	22
	33
	33

	Puncture resistance, lb
	ASTM D 4833
	42
	33
	56
	44
	84
	66

	Carbon black content, %
	ASTM D 1603
	2-3
	2-3
	2-3
	2-3
	2-3
	2-3

	Carbon black dispersion
	ASTM D 5596
	Cat 1-2
	Cat 1-2
	Cat 1-2
	Cat 1-2
	Cat 1-2
	Cat 1-2

	Seam properties

Shear strength, lb/in

Peel strength, lb/in**

Shear strength, lb/in

Peel strength, lb/in**
	ASTM D 6392

ASTM D 4437 

(1” wide at 2 in/min)
	44

37/FTB

N/A

N/A
	N/A

N/A

40

33/FTB
	58

50/FTB

N/A

N/A
	N/A

N/A

53

44/FTB
	90

75/FTB

N/A

N/A
	N/A

N/A

79

66/FTB


*    All values, unless otherwise specified, are minimum average roll values as reported for each test method.

**   Film tear bond: A failure of one of the bonded sheets by tearing prior to complete separation in the bonded area.
TABLE 3

Requirements for Nonreinforced and Reinforced EPDM liner

	Property
	
	Requirements* 

	
	Test Method
	45 mil
	60 mil

	
	
	Nonreinforced
	Reinforced
	Nonreinforced
	Reinforced

	Specific gravity
	ASTM D 792
	1.1
	1.1
	1.1
	-

	Tensile properties

Break stress, lb/in

Break elongation, %

Tensile properties
	ASTM D 882

(Type IV at 20 in/min)

ASTM D 751

Method A
	50

400

N/A
	N/A

N/A

125
	50

400

N/A
	-

-

-

	Tear resistance, lb
	ASTM D 1004

ASTM D 5884

Method B
	9

N/A
	N/A

130
	11

N/A
	-

-

	Puncture resistance, lb
	ASTM D 4833

FTMS 101C

Method 2031
	35

N/A
	N/A

45
	60

N/A
	-

-

	Low temperature

Brittleness, 0F
	ASTM D 1790
	<-45
	<-45
	<-45
	-

	Ply adhesion, lb/in
	ASTM D 413

Machine Method
	N/A
	7
	N/A
	-

	Seam properties

Shear strength, lb/in**

Peel strength, lb/in***

Shear strength, lb/in**

Peel strength, lb/in***
	ASTM D 413/D 4437

NSF modified 20 in/min strain rate

ASTM D 751 

ASTM D 413
	35

14

N/A

N/A
	N/A

N/A

35

14
	35

14

N/A

N/A
	-

-

-

-


*    All values, unless otherwise specified, are minimum average roll values as reported for the test method.

**   At 200% strain

*** Cohesive Bond Mode
TABLE 4

Requirements for PVC liner

	Property
	
	Requirements* 

	
	Test Method
	Nominal thickness

	
	
	30 mil
	40 mil

	Specific gravity
	ASTM D 792
	1.2
	1.2

	Tensile properties

Break strength, lb/in

elongation at break, %
	ASTM D 882

(MD and XD)
	73

350
	97

400

	Tear resistance, lb
	ASTM D 1004
	8.5
	10.5

	Low temperature brittleness, 0C
	ASTM D 1790
	<-29
	<-29

	Dimensional stability, % (maximum)
	ASTM D 1204
	3
	3

	Hydrostatic resistance, lb/in2
	ASTM D 751

Method A
	100
	120



	Seam properties

Shear strength, lb/in

Peel strength, lb/in
	ASTM D 6392/D 6214/D 4437 **
	58

15
	77

15


*
All values, unless otherwise specified, are minimum average roll values as reported for the test method.

MD
Machine direction

XD 
Cross-machine direction

**   
ASTM D 6392 shall be used for thermally welded seams.  D 6214 for chemically welded seams, and D 4437 for all other types.

TABLE 5

Requirements for Unreinforced and Reinforced PP liner

	Property
	
	Requirements* 

	
	Test Method
	Nominal thickness

	
	
	30 mil
	36 mil
	40 mil
	45 mil
	60 mil

	
	
	Unreinforced
	Reinforced
	Unreinforced
	Reinforced
	Unreinforced

	Specific gravity
	ASTM D 792
	0.90
	0.90
	0.90
	0.90
	0.90

	Tensile properties

Break stress, lb/in

Break elongation, %

Tensile properties
	ASTM D 638

(Type IV at 20 in/min)

ASTM D 751

Method A
	60

600

N/A
	N/A

N/A

225
	72

600

N/A
	N/A

N/A

225
	130

600

N/A

	Tear resistance, lb

	ASTM D 1004

ASTM D 5884

Method B
	9

N/A
	N/A

55
	11

N/A
	N/A

75
	16

N/A

	Puncture resistance, lb
	ASTM D 4833

FTMS 101C

Method 2031
	28

N/A


	N/A

200
	35

N/A
	N/A

250
	65

N/A

	Ply adhesion, lb/in
	ASTM D 413

Machine Method
	N/A
	20
	N/A
	20
	N/A

	Carbon black content, %
	ASTM D 1603
	2-4
	2-4
	2-4
	2-4
	2-4

	Carbon black dispersion
	ASTM D 5596
	Cat 1-2
	Cat 1-2
	Cat 1-2
	Cat 1-2
	Cat 1-2

	Low temperature brittleness, 0C
	ASTM D 1790

ASTM D 2136
	<-40

N/A
	N/A

<-40
	<-40

N/A
	N/A

<-40
	<-40

N/A

	Seam properties

Shear strength, lb/in

Peel strength, lb/in

Shear strength, lb/in

Peel strength, lb/in **
	ASTM D6392/
D 6214/D 4437 **

ASTM D 751

ASTM D 413
	35

20/FTB

N/A

N/A
	N/A

N/A

160

20/FTB
	45

30/FTB

N/A

N/A
	N/A

N/A

200

20/FTB
	55

40/FTB

N/A

N/A


*
All values, unless otherwise specified, are minimum average roll values as reported for the test method.

**
Film tear bond: A failure of one of the bonded sheets by tearing prior to complete separation in the bonded area.

D.
QUALITY CONTROL TESTING 

During liner installation, the contractor shall perform quality control tests.  The frequency and type of testing shall be in accordance with the manufacturer's recommendations and at other times at the request of the inspector.  All splices, seams, joints and repairs shall be checked during and after installation by use of the testing methods recommended by the manufacturer.  All defective liner areas and failed seams shall be repaired and retested.
Final inspection of the liner installation shall include checking for its functional integrity.  Upon completion of liner installation, the contractor shall provide a letter stating that the liner material was installed according to the plans and specifications and the manufacturer's recommendations. 
3. Construction Operations

Construction operations shall be done in such a manner that erosion and air and water pollution are minimized and held within legal limits.  The owner, operator, contractor, or other persons will conduct all work and operations in accordance with proper safety codes for the type of construction being performed with due regards to safety of all persons and property.
The completed job shall be workmanlike and present a good appearance.

4. Special Requirements

Installation shall be in accordance with the following drawings, specifications and special requirements.  NO CHANGES ARE TO BE MADE IN THE DRAWINGS OR SPECIFICATIONS WITHOUT PRIOR APPROVAL OF NRCS.

Other Requirements


5. Required Attachments

 FORMCHECKBOX 
  Construction Drawings to include at a minimum the following requirements: project location; standard drawing if available, and drawing of pond layout, section views and details of pond liner and appurtenances, where appropriate.

 FORMCHECKBOX 
  Practice specifications

 FORMCHECKBOX 
  O&M Plan

6. Other Attachments 

 FORMCHECKBOX 
  Associated Practice Specifications
     
 FORMCHECKBOX 
  Water Quality Considerations

 FORMCHECKBOX 
  Other      
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