AWSS Liner Documentation

ABOVEGROUND

For Layfield Enviro Liner® materials
This package is supplied with liners intended to be used in Aboveground Synthetically-Lined Wall Storage Systems (AWSS).
This package should be kept on the site where the liner is being used and made available to inspectors as required.
Site Identification
Lease
Site Name
AWSS Tank Identification
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Geomembrane packaging designed for transportation to remote sites.
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INSTALLATION GUIDELINE FOR AWSS OPEN TOP FRAC TANK LINERS
This installation guide describes the logical steps required to install a single lined system.

Step 1 - Delivery and handling of geomembrane liner on site.
•

The prefabricated geomembrane liners are packaged and shipped on an open trailer and supported during
transportation to eliminate external damage.

•

Upon arrival to site, the liner package must be carefully inspected for damage. Any damage or distress to the
outside wrapper of the liner should be investigated and any damage claimed against the carrier.

•

Shipping documents and liner documentation should be secured and set aside for future reference.

•

Verification of fabricated geomembrane panel numbers matching the shipping documents is required and will
be signed off by the installer.

•

Each prefabricated geomembrane liner delivered to the site will have a label and shall clearly state the
manufacturer’s name, product identification, thickness, size and any specific deployment directions.

•

Prior to installation store prefabricated geomembrane liners on a flat, dry, smooth surface, such as clean pallets
or rig mats to prevent damage the material. Ensure that there are not any nails or sharp objects that could
damage the liner

•

Handle the prefabricated geomembrane liner using slings or on pallets to prevent damage

Step 2 - Sub Grade Preparation and Inspection
•

The prepared surface should be uniform, well compacted, and free of sharp rock fragments, large
stones and other deleterious matter such as tree roots, construction debris and metallic objects. The
surface should not have any natural or foreign object that protrudes above the surface of the
subgrade. If the liner base cannot be prepared as described, the use of locally available sand and/or a
suitably thick geotextile cushion material should be utilized to protect the liner from damage.
A subgrade inspection must address:
•
•
•
•

Subgrade stability and bearing capacity
Slope and grade
The adequacy of surface conditions
The requirement for a geotextile cushion

•

For winter installations, snow and ice must be removed so that the subgrade can be
adequately inspected.

•

If the prepared liner base is deemed suitable without the use of a geotextile cushion
material, it is still recommended to use a geotextile as a slip sheet for under the liner to aid
in the deployment of the liner and to prevent any rocks or debris from being extracted
from the sub-surface when the liner is pulled along the base during deployment.

•

A subgrade inspection form is included at the end of this documentation package. This form
should be signed prior to liner installation.
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Step 3 - Deployment of Geomembrane
Once the subgrade is ready for liner deployment, mark the tank perimeter on the ground (or on the geotextile if used).
Leave the wrapper on the panel until it is placed in the proper position for unrolling.
Note the unfolding instructions on the geomembrane panel label. Butterfly folded panels are typically used for this
application and would be rolled across the centre of the tank – then unfolded to the left and right of centre.
The prefabricated panel of geomembrane is placed in the appropriate position on the marked surface.
Unroll across the marked area . The butterfly folded panel is pulled out half at a time. Once the panel is unrolled and unfolded,
adjust the location to fit the tank.
Once the liner is “pulled out” to its full dimensions the geomembrane should now be inspected for any damage. Repair any
Found damage (use of the Enviro Liner Glue Gun is recommended) before proceeding to the next step.

Step 4 – Fold the liner inward away from the marked perimeter to allow the tank wall to be erected. The folded liner should be
well within the marked area.

Step 5 - Installing geomembrane over tank wall:
Once the tank walls are erected, check for any bolts that are protruding, sharp edges, missing hardware and
inspect the inside perimeter of the wall area to make sure no loose objects have been dropped that could damage the
liner. The liner is then ready to be lifted over the walls. Unfold the geomembrane and lift over the walls with a crane or
other suitable lifting device. Appropriate slack is left in the liner to allow for filling and to ensure no tension is put on liner.

Step 6 - Attaching liner to top of the ring wall:
Make sure the rim at the top of the tank does not have any rough or sharp edges that could damage the liner.
Evenly distribute the excess material and attach liner to tank wall around the top with suitable clips or clamping
system. Check that the liner is fit up against the ring wall without bridging or tension.

LINER PERFORMANCE
The Enviro Liner® 1000 series is a specialized lining material that has been developed for the containment of drilling
fluids and chemicals associated with hydraulic fracturing operations. EL 1000 comes with a light grey top skin layer
and a black layer on the bottom.
The grey face helps to identify potential sheet damage and reflects sunlight to reduce wrinkles caused by sheet
thermal expansion and contraction. EL 1000 is available in 30 & 40 mil styles.
It is recommended that no geomembranes with reprocessed resins be used in frac tank applications.
Layfield incorporates stringent QA/QC and packaging procedures in the fabrication process of all its frac tank liners. It is
important that all areas of material handling including transportation & warehousing are properly managed to ensure
the fabricated liner is protected from external damage.
Under no circumstances should a frac tank liner be reused in multiple frac tank containment applications. It is not
economically feasible to move and reinstall a frac tank liner without causing damage to the material rendering it
ineffective.
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DISPOSAL

Used Enviro Liner® can be disposed of at approved
waste management sites.

LINER QUALITY TESTING
There are three levels of testing that go into each Enviro Liner®
geomembrane from Layfield; manufacturing quality control,
fabrication quality control, and field installation testing.
Layfield manufacturing and fabrication have registered quality
management systems that meet the requirements of ISO
9001. These management systems are audited regularly to
maintain compliance.

MANUFACTURING QUALITY CONTROL
The first level of testing is manufacturing quality control. All
geomembrane manufactured by Layfield are tested according
to internationally recognized standards. Layfield’s Enviro
Liner® geomembranes are extruded on modern specialized
geomembrane extrusion equipment.
This equipment has automatic thickness sensing that
continuously monitors the gauge of the material and adjusts
the extrusion conditions to maintain gauge. A sample is taken
across the width of each roll produced and is double-checked
for thickness.
Quality test samples are removed from each lot number and
sent to our in-house lab for testing. Test results are recorded
electronically and are retrievable by lot number (which we call
a docket number). The testing of each lot is reviewed by the
quality department before shipment. Only those materials
that fully meet our specifications are sold as Enviro Liner®
brand products.
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Material Specifications and Test Frequency
For quality control testing, there are six testing frequencies set by Layfield:
1.

once per formulation (tests done during development)

2.

once per roll

3.

once per 20,000 lbs (every 9th roll)

4.

once per truckload (every 45,000 lbs or every 20 rolls)

5.

once per order (dimensional stability is checked once per order)

6.

once per resin lot (once per rail car or 180,000 lbs)

Please refer to the attached QA/QC documentation to identify the Enviro Liner® geomembrane material that was used to
fabricate this frac tank liner For detailed specifications please visit fracliners.com and geomembranes.com

FABRICATION / SHOP QUALITY CONTROL
Liners for use in AWSS (Frac Tanks) will be identified on the sales order at the time of sale. This identification will trigger
additional inspections to suit this application.
Every liner that is fabricated at Layfield is tested according to our shop quality control procedures. All seams are visually
inspected and destructive samples are taken periodically to verify the strength and quality of seams. In addition, qualification
welds are performed to verify the correct operation of each welder prior to production. Qualification welds are prepared at the
beginning of each shift and after any adjustments to equipment.

Destructive Testing
One set of destructive tests (1 shear, 1 peel) are performed on the first and the last seam of every liner and once every fifth seam
(every 1000 lineal feet of seaming) as required. All tests must pass the seam strengths and exhibits a film tear bond. A film tear
bond ensures seam integrity.

Seam Inspections
All AWSS liners will be subject to special visual inspections of all seams. Each seam will be 100% visually inspected and will
have a tag that is signed by the lead hand verifying that this visual inspection has been performed.

Shop QC Report
A certified copy of the shop QC report will be included with each fabricated Enviro Liner® geomembrane for AWSS projects. The
shop QC report will identify the roll goods used to manufacture the liner panel, the seam test results, and the inspections
performed on the finished panel. The original shop QC reports will be retained on file and may be reviewed at the request of
our customer or Government Agency. A copy of the report is included with this booklet.

Packaging / Shipping
Each prefabricated geomembrane liner is wound on a heavy duty core and wrapped in a protective cover material. A properly
packaged liner is required to help prevent any potential damage during shipping and on site handling.
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FIELD INSTALLATION TESTING
The liner requires a liner integrity test prior to service. In order to verify that a liner is ready for service a defined
scope water test should be carried out as follows

Defined Scope Water Test
A defined scope water test uses a small quantity of water to verify that the critical areas of the liner are leak proof.
The critical areas of the liner are the base area and the transition between the base and the walls of the tank. The
lined walls of a tank are not normally subject to the same risk of damage as the base and are much easier to survey
and repair if a leak occurs during filling operations.
Fill the bottom of the completed tank with enough water to cover the liner 6” deep at its highest elevation. Use fresh
water that meets guidelines for surface water discharge for this initial testing. Monitor the system for leakage around
the perimeter for 4 hours. If leakage is detected drain and repair the liner.
We recommend that the initial fill of any AWSS system be done with water that meets surface water discharge
guidelines; however, once the defined scope water test has been passed a tank can be filled with flow back water.
After complete filling detailed monitoring should be done for at least 4 hours.
Daily inspections of the AWSS are recommended while it is in service. The operator should monitor the perimeter of
single-lined tanks daily as per the attached inspection sheet. A sign-off for the defined scope water installation
test and the daily inspections is included within this booklet.

Warranties
The Seller does not warrant the fitness of goods for any particular purpose, but warrants and agrees to manufacture
or supply goods in accordance with the agreed specifications with reasonable skill and without defective
workmanship. Any extended warranty required by the buyer must be negotiated at the time of order. Requests for
extended warranties after the delivery of the product with not be entertained. The Seller reserves the right to
adjust prices to accommodate extended warranty costs. Unless specifically agreed to in writing by the Seller, the
Seller warrants the products sold to be in accordance with the Seller's published specifications at the time of order,
and that it will repair, or replace, at its option, such products that fail to conform with its published specifications,
for a period of twelve (12) months following shipment. The Seller shall in no event be liable for the cost of field
labour or for any costs incurred by the buyer in returning the goods to the Seller. The Seller shall in no event be
liable to the Buyer or any third party for special, incidental, or consequential damages for, resulting from, or in
connection with, any breach of warranty or any loss resulting from the use of the Product by the Buyer. Should the
product prove so defective that repair or replacement is not practical, the Buyer's sole and exclusive remedy shall be
the refund of the purchase price upon its return of the Product to the Seller. Our legal liability is limited to the cost
of the material supplied, and freight, if applicable.
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CERTIFICATE OF ACCEPTANCE OF SOIL SUBGRADE SURFACE
The following items were visually inspected prior to liner deployment:
1.

The prepared surface was found to be uniform, well compacted, and free of sharp rock fragments, large stones
and other deleterious matter such as tree roots, construction debris and metallic objects.
a) The subgrade should be firm and stable (compacted to 95% of maximum dry density)
b) If rocks larger than 3/8” exist on the surface then a suitable non-woven geotextile or sand layer
is recommended as a liner cushion.

2.

The subgrade surface was found to be flat and level and prepared to a uniform finish; the subgrade was free of
abrupt or sharp changes in grade.
a) Layfield recommends that the grade should not be sloped more than 0.5% for AWSS steel tanks.

3.

Vehicular traffic on the completed subgrade should be limited. Marks or ruts left in the subgrade by vehicular
traffic should be repaired as soon as possible.

4.

If snow or ice was present then enough was removed to allow a suitable inspection of the underlying surface
and was cleared from the perimeter area of the wall.
a) Liners can be placed on snow up to 4” thick however the condition of the subgrade must be clearly
determined and an suitable geotextile is recommended.

All the above items were inspected and were found in acceptable condition.

Date
Signature
Name
Title
Company

LINER INSTALLATION WATER TEST
Date
Installed by
Water Test
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LINER INSPECTION CHECKLIST
As per the AER D55 Addendum on AWSS, the
normal storage period should not exceed 90 days.
This daily checklist should be maintained and
made available to an inspector if requested.

Number of Days
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FLOATING COVER & WILDLIFE MITIGATION
Floating cover systems:

Layfield has several options for cost effective floating covers systems. The key function of a cover is to reduce evaporative heat transfer. Please
contact Layfield for details on the various options currently available.

Wildlife Mitigation:
Tanks containing produced or brackish water need to be covered to prevent waterfowl fatalities. Layfield can provide a couple
of solutions to prevent this from happening. Most cost effective and common would be the installation of a simple bird net
above the surface of the water. Layfield can provide a bird net for virtually any above ground water storage system.

\\
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