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Certified test results'shall be submitted to and approved by the Superintendant at least 14
days prior to geonet delivery to site. The Contractor shall submit a list which indicates
date of production, plant location, resin batch number, manufacturing line number and
identification number and square meter of each geonet roll. Rolls shall be listed in the
order of production with the status of the roll (rejected or approved for shipment). All
rolls shall be included in the list whether or not approved for shipment.

6.2.2.Resin

Resin used in the manufacture of geosynthetics shall be first quality, compounded high
density polyethylene resin (HDPE) manufactured specifically for the purpose of producing
HDPE. The type of HDPE resin to be used shall be reported to the Superintendant. There
shall be no intermixing with other resin types. Reclaimed polymer shall not be added to
the resin. The manufacturer may recycle edge trim from the roll being produced. Edge
trim shall be returned immediately to the process but shall not exceed 2% of the total resin
required. Edge trim which has been stored or sourced from other manufacturing lines shall
not be recycled.

HDPE resin shall meet the requirements as listed in Table 6.4.

Table 6.4 - Resin Physical Properties

Density’ ASTM D-1505 g/cm? 0.932 to 0.945
(HDPE)

Melt Flow | ASTM D-1238 g/10 min <1.0

Index Condition E

! Base resin density without carbon black added

The manufacturer shall sample and test for the properties listed in Table 6.4 per batch of
resin. The manufacturer shall sample and test each shipment to ensure that product purity
was maintained during shipment. Certified test results shall be submitted to and approved
by the Superintendant at least 14 days prior to shipping the geonet to the site.

6.2.3. Role identification

Géonet shall be supplied in rolls of a minimum width of 4.5 metres with no longitudinal
joints in the width. As a minimum, each roll shall be labelled as follows:

a) roll number;

b) name of Manufacturer;

¢) batch number of raw material;
d) date of manufacture;

e) material thickness;

f) roll length and area;
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origin
g) product type and grade; and

h) reference to manufacturer's quality assurance report.

6.2.4. Geonet Samples

The Contractor shall submit for approval by the Superintendant samples of geonet material
prior to the start of construction. The Contractor shall submit one-piece, minimum of 380
mm long, taken across the full width of roll of each type and weight of geonet. Label
each with brand name and furnish documentation of lot and roll number from which each
sample was obtained '

The Contractor shall submit 1.5 m length of seam, 305 mm wide with seam along the
center, for each type and weight of geonet. The samples shall be numbered and dated.
Contractor shall also provide 1 sample.of the plastic fasteners.

6.2.5. Manufacture’s Certification

The Contractor shall submit, to the Superintendant for approval, written Manufacturer's
Certification that the liner material:

e conforms to the material requirements of this Specification;

e is similar to and of the same formulation as that for which certification is
submitted; and

ehas been demonstrated by actual usage to be satisfactory for the intended
application.

Manufacturer's certification shall include the minimum average roll values for material to
be furnished on this project. The Contractor shall obtain the Superintendant’s approval of
the geonet and all other materials to be used, prior to shipment to the site. The
Contractor will not be allowed to unload or store on site, any material that is delivered
prior to obtaining such approval. Hold Point 2

6.3. Geonet Warranty

6.3.1. Material Warranty

The geonet manufacturer shall furnish a written liner warranty for a period of 20 years.
The warranty shall be against manufacturing defects or workmanship and against
deterioration due to ozone, ultraviolet light rays, and/or other normal weather aging. The
warranty shall be limited to replacement of material only.

6.3.2. Installer Warranty

The Installer shall guarantee the geonet installation against defects in the installation and
workmanship for 1 year commencing with the date of final acceptance.

6.4. Drain Pipe

The Contractor shall provide all 100 mm plastic drain pipe for gravity underdrains and all
appurtenances, complete and in place, in accordance with the Drawings and this
Specification. Pipe may include corrugated and/or solid wall pipe HDPE or PVC pipe.
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Perforations shall be smooth clean and free of plastic debris. The drainage pipe material
physical properties shall comply with Table 6.4.

Table 6.4 - Drainage Pipe Physical Properties

Diameter- AS2439.1 83<@<87
inside

Diariicter - | 224391 Lo 99<@<102 104 mm

outside

Pipe £52433.1 KN/m/m | >400 >1000

Stiffness
Deflection @
5%

Pipe ] KN/m/m | >300 >800

Stiffness
Deflection @
5%

Perforation - Mm 12-14 10-15
length

Perforation - Mm 1.2-1.4 1-1.5
width

Coil Lengths M 50 100

6.4.1. Drain Pipe Samples

The Contractor shall submit samples of the pipe and flexible coupling proposed for
approval by the Superintendant (Hold Point 2). The samples shall be clearly marked to
show the manufacture’s name and product identification and shall be submitted with the
manufacture’s technical data and installation instructions.

6.5. Riser Pipe

The Contractor shall provide 500 mm HDPE or approved equivalent pipe for the riser pipe.
The bottom of the riser pipe located in the sump shall be perforated. Perforations shall be
smooth clean and free of plastic debris. Perforations shall be no greater than 8 mm in
diameter and shall be spaced 360 degrees circumferentially around the diameter of the
pipe at 90 degree intervals. Perforations shall be at 100 mm centers measured
longitudinally along the pipe.
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7. Drawing

The Contractor shall prepare shop drawings geonet panel layout, allocating a logical
sequence of numbers to panels and joints, laying diagrams of pipes, joints, bends, special
fittings, slot size and distribution, and piping appurtenances. Three copies shall be
submitted to the Superintendant as part of the overall procedure for approval. (refer to
Hold Point 1)

The panel layout shall minimise the number of panels and the length of joints. Joints shall
be oriented parallel to the batter slopes not across the batter slope wherever practical. No
horizontal joint shall be located within 1.5m of a batter toe line. Horizontal joints shall be
staggered across each width of roll. The panel layout may be varied in the field from that
shown on the drawings only with the approval of the Superintendant.

In addition to the panel layout drawing and in accordance with the Construction
Procedure, refer to Section 5.2, the following should be included:

relevant experience of geonet installer;

typical installation rates (m2/day) for both cell floor and side slopes; and

the name of the independent laboratory that is proposed for the carrying out of the testing
required to verify the product properties.

8. Surfaces for Geonet

8.1. Surface Preparation

The Contractor shall ensure that the underlying secondary liner has been installed per
Specification Q-LNG01-20-TS-0002 and had the necessary quality control testing performed
prior to installation of geonet. Hold Point 3 and Witness Point

9. LDRS Installation

9.1. Drain Pipe Installation

9.1.1.General

Drain pipe shall be bedded in Drain Material as shown on the Drawings and as specified in
Specification Q-LNG01-20-TS-0002. The Drain Material shall be placed upon a layer of 270
g/m? geotextile fabric to separate the drain material from the secondary geomembrane
liner and geonet. Hold Point 4

All joints of the geotextile fabric shall be lapped a minimum of 40 cm and sewn together.
The geotextile fabric shall be placed in the excavated trench and wrapped around the
perimeter of the drain material sufficient to totally enclose the drain material as to
prevent damage to the secondary geomembrane and the geonet.

9.1.2. Laying of Pipe

Installation of piping shall conform to AS 5065, AS 2033, and AS 2439.1 where applicable.
Pipe sections shall be smoothly jointed to form smooth flow line. Immediately before
placing each section of pipe in final position for jointing, the bedding shall be checked for
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firmness and uniformity of slope. The pipe shall not be deflected vertically or horizontally
in excess of printed recommendations of the manufacturer.

Jointing of pipe may be performed by the use of fittings (in the case of PVC) or fusion
welding (HDPE) pipe.

Adequate backfill shall be deposited on pipe work to prevent floating of the pipe work.
Any pipe work that has floated shall be removed from the trench, cleaned, and re-installed
in an acceptable manner. No pipe work shall be laid when, in the opinion of the
Superintendant, the trench conditions or weather are unsuitable.

9.1.3. Handling

Cutting and machining of the pipe shall be accomplished in accordance with the pipe
manufacturer's standard procedures. Pipe shall not be cut with any method that may
fracture the pipe or will produce ragged, uneven edges.

Foreign matter or dirt shall be removed from the interior of the pipe before lowering into
position in the trench. Pipe shall be kept clean during and after laying. Openings in the

pipeline shall be closed with watertight expandable type sewer plugs or PVC test plugs at
the end of each day's operation or whenever the pipe openings are left unattended. The

use of burlap, wood, or other similar temporary plugs will not be permitted.

9.1.4. Jointing

The Contractor shall connect the pipe and pipe fittings using the manufacturer’s
recommended accessories and procedures, completed pipe shall be continuous and free
from debris or backfill materials within the pipe.

9.2. Geonet Installation

Rolls of geonet shall be handled and securely stored to prevent damage prior to.
installation. Each roll shall be unrolled in a controlled manner directly into the final
position. The method of unrolling shall not cause scratches or crimps in the material, nor
shall it damage the underlying liner. (refer to Hold Point 1)

The geonet shall be installed in the direction of the slope and in the intended direction of
flow unless otherwise specified by the Superintendent.

Temporary loading such as sand bags or tyres shall be placed on the geonet to prevent
wind damage during and after installation. It should be noted that this temporary loading
should be of a suitable construction to prevent damage to the geonet.

All personnel working on the geonet surface shall wear soft-soled shoes, and shall notv
engage in any activity which may damage the liner.

9.2.1. Jointing

Each component of the geonet will be secured or seamed to like component at overlaps.
The Contractor shall provide a complete description of the processes to be used, and shall
identify the equipment proposed for accomplishing the jointing. (refer to Hold Point 1)

The Contractor shall nominate the Project Joint Supervisor before commencing work and
shall demonstrate that the Supervisor has a proven background in installation of geonet
systems and materials similar to those specified. All personnel employed in jointing shall
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be competent and experienced in the use of the equipment. The Contractor shall
ultimately be responsible for ensuring the quality assurance programme is followed. The
Superintendant shall be notified to be able to inspect the installation in accordance with
the requirements of Section 16.

Geonet side seams shall be overlapped a minimum of 100 mm. Side seam fastener spacing
shall be a maximum of 1.5 m. In anchor trenches, fastener spacing shall be a maximum of
305 mm.

Adjoining geonet rolls (end to end) across the roll width should be shingled down in the
direction of the slope, with the geonet portion of the top overlapping the geonet portion
of the bottom geonet a minimum of 305 mm across the roll width.

The geonet rolls shall be tied together with plastic fasteners. The fasteners shall be a
contrasting colour from the geonet. Metallic fasteners will not be allowed.

9.2.2. Anchorage

Anchor trenches shall be excavated in accordance with the details on the construction
drawings and shall be kept well drained to avoid softening during rain periods and
maintained so as to not dry, desiccate and crack. Trenches shall be filled in early morning
when the liner is at maximum contraction. Filling shall be carried out in a planned, logical
sequence to avoid overstressing of the geonet.

10. Inspections, Testing, and Repair

All areas found to be defective shall be repaired at the expense of the Contractor. The
Superintendant shall be notified of defective areas prior to the repair taking place. Hold
Point 5 and Witness Points

The Contractor shall ensure a plan is marked up showing the locations of repairs made and
the type of repair made. The marked up drawing shall be handed to the Superintendant at
completion and agreed with the Contractor.

10.1. Visual Inspections

The entire surface of every sheet of geonet material shall be inspected by the Contractor
during placing to identify any tears, abrasions, indentations, cracks, thin areas, or other
defects.

Any defects such as holes, tears, blisters, lamination, undispersed raw materials or visible
non-uniformity or contamination by foreign matter which in the opinion of the
Superintendant is detrimental to the long service life required of the geonet, shall be
grounds for rejection of the membrane liner material. Witness Point

Any imperfections and faults identified in the manufacturers roll defect reports shall be
located and repaired in accordance with manufacturer’s recommendations and to the
satisfaction of the Superintendant. All repairs shall be at the expense of the Contractor.

Where additional faults are found, the Superintendant reserves the right to reject the roll.
The Contractor shall replace any rejected rolls and repair any defects to the
Superintendant's satisfaction at the Contractor’s expense.
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Surveys shall be conducted of the top and bottom of the LDRS sump, and drain pipe to
ensure elevations and grades are in conformance with Design Drawings.

10.2. Records

Full records of geonet and drainage pipe inspection shall be submitted progressively to the
Superintendant as the work proceeds. Final completion will not be certified until all
records have been submitted. Records shall include the following:

°. Contractor’s panel layout drawing showing panel humbers and joint numbers, to be
marked up progressively with the roll number used for each panel;

° manufacturer's roll production test reports for all rolls used in the work

o As-built drawing indicating elevations of LDRS sump and drain pipes before and

after installation.

11. Cleaning Up

On completion of the work on site, the Contractor shall clean up and leave the whole area
ready for use by following Contractors to the satisfaction of the Superintendant.

12. Acceptance Criteria

The Superintendant shall release the work as being complete upon the following but not
limited to, and in line with the manufacturer’s recommendations: Hold Point 6

o Checks on application and final finish; for the installation of geonet and drainage
pipe has been completed and signed off

o Repairs to defects have been completed;

° Site has been left Clean with no litter; and

° All required documentation has been provided to the Superintendant.

Any work that does not comply shall result in a Nonconformance.
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