WISCONSIN CONSTRUCTION SPECIFICATION
205. Ethylene Propylene Diene Terpolymer (EPDM) Geomembrane Lining
1. SCOPE

The work shall consist of furnishing, transporting, and placing an ethylene propylene diene
terpolymer (EPDM) geomembrane liner to the elevations, grades and cross sections as shown on the
drawings or as staked in the field.

2. MATERIALS

The EPDM liner shall have a nominal thickness as specified on the drawings and be specifically
manufactured to be suitable for use in exposed and buried conditions. The liner shall conform to the
material properties in Table 1 or 2.

Vents and pipe boots shall be compatible with the liner, as recommended by the liner manufacturer.

The liner shall be manufactured from virgin polymers and other compounding materials. Regrind,
reworked, or trim materials shall be from the same manufacturer and the same formulation as the
liner. Recycled materials shall not be allowed. The liner shall be uniform in color, thickness, and

surface texture. The liner shall be resistant to fungal or bacterial attack and free of cuts, abrasions,
holes, blisters, contaminants, and other imperfections.

3. SHIPPING AND STORAGE

The geomembrane liner shall be shipped to the job site in a manner not to damage the material. The
material shall be stored to be protected from puncture, dirt, grease, water, moisture, mechanical
abrasion, excessive heat, or other damage. The material shall be stored on a smooth surface (not
wooden pallets) and not stacked more than two rolls high.

All liner material shall be free of damage or defect. Damaged liner material shall be repaired or
replaced. 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.

4. SUBGRADE PREPARATION

The area to be lined shall be drained and allowed to dry until the surface is firm. The surface must
support people and equipment that must travel over it during installation of the liner. All cut and fill
slopes shall be constructed in accordance with the drawings. Required subgrade fill shall be placed in
accordance with Wisconsin Construction Specification 204, Earthfill For Waste Storage Facilities.

The foundation area shall be smooth and free of projections that can damage the liner. Stumps and
roots shall be removed. Rocks (larger than 3/8" and all fractured rocks), hard clods, and other such
material shall be removed, rolled with a smooth-wheeled vibratory roller, or covered with a
compacted cushion of fine soil. A non-woven geotextile cushion may be used in ponds that are not a
component of a waste management system. Surface deformations from equipment tracks or footprint
indentations shall not exceed 1 inch. Standing water, mud, and snow shall be removed prior to liner
placement.

An anchor trench for the liner shall be excavated and backfilled in accordance with the drawings.
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The trench corners shall be slightly rounded to prevent sharp bends in the liner.
5. PLACEMENT

The placement of the liner shall be performed by, or under the direction of, an experienced Contractor
or Installer. The installation shall comply with the manufacturer’s procedures and specifications. A
quality assurance inspector (as defined in section 11) shall observe seaming operations.

The liner material shall be deployed using methods approved by the liner manufacturer. The method
chosen to deploy the panels shall not cause scratches or crimps in the liner and shall not damage the
supporting soil.

The liner shall not be deployed during fog, precipitation, high humidity, condensation, in the presence
of excessive winds, or when sheet temperatures are less than 32°F or greater than 122°F.

The liner shall be loosely spread over the foundation with sufficient slack to accommodate thermal
expansion and contraction expected during construction. Sufficient slack shall be provided near all
points of solid anchorage (welds to embedment strips fixed in concrete and pipe penetrations, etc.) to
accommodate thermal expansion and contraction expected prior to final acceptance of the work. Any
damage due to inadequate slack in the liner shall be the responsibility of the installer and shall be
repaired.

Each panel shall be laid out and positioned to keep the number and length of the liner field joints to a
minimum and consistent with proper methods of installation. The method used to place the panels
shall minimize wrinkles especially along field seams. Wrinkles shall not exceed 6 inches in height or
“fold over.”

Field seams shall be oriented down, not across the slope. No horizontal field seams are allowed on
the side slopes or within 5 feet of the toe or crest of a side slope. Sharp corners shall be avoided. On
the floor of a facility, up slope panel overlaps shall shingle down slope. Horizontal and T-shaped
seams shall not be placed on slopes. All T-seams or seams where three or more panels come together
shall include a minimum 24-inch diameter patch centered over the seam intersection and installed in
accordance with this specification. No base T-shaped seam shall be closer than 5 feet to the toe of the
side slope. Seams shall be aligned with the least possible number of wrinkles or "fishmouths.” All
fishmouths shall be cut out and the area repaired by patching.

Adequate loading (e.g., sand bags or similar items that will not damage the liner) shall be placed to
prevent relocation of the compensating wrinkles or uplift of the liner by wind.

The top edge of the liner shall be placed in the anchor trench and anchored with compacted backfill.
Compact the backfill by wheel rolling with light rubber-tired equipment or a manually directed power
tamper.

Construction equipment contact shall not be allowed to operate directly on the liner except for all
terrain vehicles that produce ground pressure less than 5 pounds per square inch. Portable generators
may be positioned on the lined area provided that the liner is protected by an adequate cushion of
geotextile or an additional layer of liner material. The installer shall not refuel generators or other
equipment that uses petroleum products while the equipment is located on the liner. Equipment shall
be maintained such that no petroleum products come into contact with the liner.

No equipment or tools shall damage the liner by handling, traffic, or by other means. Personnel
working on the liner shall not smoke, wear damaging shoes, or engage in other activities that could
damage the liner. Use of metal tools shall be kept to a minimum.
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6. SEAMING

Seams shall be joined using double-faced inseam tape or a cover strip in accordance with procedures
recommended by the liner manufacturer.

Seaming shall not be performed when the ambient sheet temperature is below zero degrees Fahrenheit
or above 120 degrees Fahrenheit.

Seaming shall extend to the outside edge of the liner to be placed in the anchor trenches. Seaming
shall not be conducted in the presence of moisture, dust, dirt, standing water, or soft subgrade.

All panels must be installed without tension and without wrinkles, overlapping by at least 4 inches.
All field seams on slopes must be parallel to the slope with no horizontal field seams allowed.

Inseam tape — A primer shall be applied to both panels by a scrub pad or other approved method
recommended by the manufacturer. The primer shall cover the entire seam overlap. As soon as the
primer has flashed, install the tape on the bottom sheet, remove tape backing, lap the top sheet over
the tape, and roll with sufficient pressure to provide adequate contact between the panels.

Cover strip — A primer shall be applied to both panels by a scrub pad or other approved method
recommended by the manufacturer. The top sheet shall be lapped over the bottom sheet and rolled to
provide contact between the panels. Additional primer shall be applied to cover the entire seam
overlap. As soon as the primer has flashed, install the cover strip and roll it with sufficient pressure to
provide adequate contact between the cover strip and the panels.

7. SEAM TESTING

A. Non-Destructive Testing

All field seams must be non-destructively tested using the air lance (ASTM D4437) method over
their full length. Seam testing shall be performed as the work progresses.

The air lance method uses a jet of exit pressure of 50 psi directed through a 3/16 inch diameter
orifice. The jet of air is directed at the upper overlap edge of the seam to detect unbonded areas.
When an unbonded area is located, air passes through the area and inflates the overlap.

B. Destructive Testing

Field seam sample locations shall be selected by the quality assurance inspector. Samples shall be
cut at a minimum of one sample for each 500 feet of total field seam length for destructive
testing. Samples are to be cured 24 hours prior to testing. All destructive seam samples shall be
tested in shear and peel modes in accordance with the ASTM specification shown in Table 1 or 2.
Test seams shall meet the requirements shown in Table 1 or 2.

Repair holes in liner resulting from destructive seam sampling immediately and vacuum test in
accordance with procedures described in this specification.

8. APPURTENANCES

A. Gas Vents or Vent Pipes shall be installed in accordance with the drawings to provide adequate
venting for the liner system.
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B. Pipe Boots for all pipes shall be fabricated in the field from the same liner material as shown on
the drawings. Pipe boots shall be clamped to the pipe as shown on the drawings to provide a
leak-free attachment.
9. REPAIRS

All defective liner and seams shall be repaired and non-destructively tested prior to completion of the
installation.

A. Tears, Punctures, Material Defects

All tears, punctures, or material defects in the liner shall be repaired by installation of a patch over
the defective area. Surfaces of the liner to be patched shall be cleaned no more than 15 minutes
prior to the repair. All patches shall be made of the same liner material and extend a minimum of 6
inches beyond the edges of the defect area. Patches shall have rounded corners and shall be seamed
to the liner.

B. Seam Repair

All failed seams shall be repaired by installing a cap strip over the entire length of the failed
seam. The cap strip shall be of the same liner material and shall extend beyond the failed seam a
minimum of 6 inches in all directions.

10. PLACEMENT OF CONCRETE OR GROUT PILLOWS

Placement of concrete pads and ramps shall be in accordance with the drawings and shall conform to
Wisconsin Construction Specification 4.

A. Concrete Joined to the Geomembrane Liner

CONCRETE PADS, RAMPS AND APPURTENANCES SHALL BE CONSTRUCTED PRIOR
TO PLACING THE LINER.

Stainless steel batten strips joining the liner to the concrete shall be installed as shown on the
drawings.

B. Concrete or Grout Pillows Placed Over the Geomembrane Liner

Concrete or grout pillow pads, ramps, and appurtenances shall be constructed in a manner that
does not puncture the liner and does not jeopardize the integrity or performance of the
geomembrane liner in any way.

A sacrificial layer of the EPDM liner material followed by a 12-ounce non-woven geotextile will
be placed under any concrete.

The Contractor shall submit shop drawings, which include all details necessary to ensure
compliance with this specification, to the Engineer at least five business days prior to the
anticipated date of concrete construction. Concrete or grout pillow construction shall not occur
until the Contractor obtains written approval of the shop drawings from the Engineer.
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11.

12.

CONSTRUCTION QUALITY ASSURANCE

A quality assurance plan for the installation of the geomembrane liner and all appurtenances shall be
submitted to the Engineer for approval at least five business days prior to installation.

All geomembrane liner placement, field seaming, seam testing, and repair, as well as concrete
construction shall be completed under the continuous observation of a quality assurance inspector
under the direction of a Professional Engineer registered in Wisconsin. The quality assurance
inspector shall not be an employee of the Contractor, owner, or geomembrane supplier.

A construction quality assurance report shall be prepared and submitted to the owner, cost sharing
agency, and/or permitting agencies as appropriate. The report shall include, at a minimum:

¢ A panel layout diagram showing the location of panels and the field seam numbering system
used.

o Documentation that the entire length of all field seams has been non-destructively tested by air
lance testing.

e Documentation that all seams that did not initially pass the non-destructive test have been
repaired and that the repair has passed a non-destructive test.

o Documentation that the destructive seam samples have been taken at the required frequency, have
been tested in accordance with the appropriate ASTM, and have met the project requirements.

o Documentation that seams have been repaired where destructive seam sample testing has
indicated that seams did not initially meet project requirements.

e Documentation that the entire surface of the liner has been observed and that all blemishes,
punctures, fishmouths, and other irregularities that could jeopardize the performance of the liner
have been marked and acceptably repaired.

BASIS OF ACCEPTANCE

The acceptability of the geomembrane liner shall be determined by inspections to check compliance
with all the provisions of this specification, with respect to the drawings, markings, the appurtenances,
and the minimum installation requirements.

The installer shall certify that the installation complies with the requirements of this specification. A
written guarantee shall be furnished that protects the owner against defective workmanship for a
minimum of two years.
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Table 1

Requirements for Non-Reinforced EPDM Liner

Requirements*
Property Test Method Nominal Thickness
45 mil 60 mil
Tensile properties ASTM D412
break stress, Ib/in? 1200 1200
break elongation, % 300 300
Tear resistance, Ib ASTM D1004 12 15
Puncture resistance, Ib ASTM D4833 30 40
Brittleness temperature, °F ASTM D2136 < -49 < -49
Seam properties ASTM D7272
shear strength, Ib/in 35 35
peel strength, Ib/in 8 8

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

method.
Table 2
Requirements for Reinforced EPDM Liner
Requirements*
Property Test Methods Nominal Thickness
45 mil

Tensile break strength, Ib ASTM D751 190
Tear resistance, Ib ASTM D5884 130
Puncture resistance, Ib ASTM D4833 60
Brittleness temperature, °F ASTM D2136 <-49
Seam properties

shear strength, 1b/in ASTM D7272 35

peel strength, Ib/in*** ASTM D7272 8

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