Layfield Guide Specification
Section 33 47 16.13.06

Nov 2007
REVOC EVAPORATION/ALGAE CONTROL COVER

Layfield Environmental Systems
Page 1

This section includes a guide specification for a Evaporation/Algae Control Floating Cover system, commonly used for covering a water storage pond.  This section includes performance, proprietary, and descriptive type specifications; edit to avoid conflicting requirements.
Choose only one of any item indicated with multiple brackets [ ] or edit single items in brackets [ ]. 

Metric values are shown < > while US values are shown << >>
Part 1 General 
1.1 SECTION INCLUDES
In this article, select the components that are intended to be part of the content of this section and will not be included in other sections.  Keep the statements brief and concise.

.1 Evaporation/Algae Control Cover
.1 Cover Fabrication

.2 Cover Installation
1.2 RELATED SECTIONS
In this article, indicate those sections that inter-rely on this section.  This short listing should include those subjects or products that affect this section directly.

.1 Section 31 22 16 – Fine Grading: Preparation of slopes and anchor trench to receive pond cover.
1.3 REFERENCES
List reference standards that are included within the text of this section.  Edit the following as required to parallel any reference standards statements within this section.
.1 ASTM D638 – Tensile properties of plastics
.2 ASTM D751 – Standard Test Methods for Coated Fabrics

.3 ASTM D1004 – Tear Strength
.4 ASTM D1790 – Test Method for Brittleness Temperature of Plastic Sheeting by Impact

.5 ASTM D2136 - Standard Test Method for Coated Fabrics – Low Temperature Bend Test
.6 ASTM D4437 – Standard Practice for Determining the Integrity of Field Seams Used in Joining Flexible Polymeric Sheet Geomembranes

.7 ASTM D4533 – Standard Test Method for Trapezoid Tearing Strength of Geotextiles

.8 ASTM D4545 – Standard Practice for Determining the Integrity of Factory Seams Used in Joining Flexible Polymeric Sheet Geomembranes
.9 ASTM D4759 - Standard Practice for Determining the Specification Conformance of Geosynthetics
.10 ASTM D4833 - Standard Test Method for Index Puncture Resistance of Geotextiles, Geomembranes, and Related Products
.11 ASTM D5199 – Standard Test Method for Measuring the Nominal Thickness of Geotextiles and Geomembranes
.12 ASTM D5641 – Standard Practice for Geomembrane Seam Evaluation by Vacuum Chamber 
.13 ASTM D6365 – Standard Practice for the Nondestructive Testing of Geomembrane Seams using the Spark Test

.14 ASTM D6392 - Test Method for Determining Integrity on Non-reinforced Geomembrane Seams Produced Using Thermo-Fusion Methods
1.4 PERFORMANCE REQUIREMENTS
Restrict statements in this article to identify system performance requirements or functional criteria - where final design decisions or detailed sizing is performed by Contractor.

.1 Cover Material:
.1 Ultraviolet resistant to meet requirements of warranty in 1.9.
.2 Resistant to chemicals or bacteria associated with pond contents 
.2 Cover System

.1 Designed to allow changes in water levels of up to [<1 m> <<3 ft>>]
.2 Designed to move collected surface water under the cover
1.5 SUBMITTALS
.1 Section 01 33 00:  Submission procedures.
.2 Product Data:

.1 Provide test reports on cover material properties and characteristics.
.3 Shop Drawings:
.1 Cover layout

.2 Anchoring details 
.3 Hatches and site-specific appurtenances
1.6 QUALITY ASSURANCE
This article includes statements that require quality applicable to the whole section.  If it is desirable or required for a manufacturer of a product to be ISO 9000/2000 registered, include such statement below.

.1 Cover Material Manufacturer:
.1 Registered quality system meeting the ISO 9001:2000 standard

.2 Minimum five (5) years experience in geomembrane manufacture.

.2 Fabricator:
.1 Written quality procedures for the construction of covers
.2 Minimum five (5) years experience in floating cover fabrication
.3 Installer:

.1 Written quality procedure for the installation of floating covers

.2 Minimum five (5) years experience installing floating covers
1.7 WARRANTY
This article extends the warranty period beyond one year.  Extended warranties may have a cost associated with them. Warranties for other than weathering of the cover materials are not available.
.1 Section 01 78 10:  Warranties.
.2 Provide manufacturer’s weathering warranty for cover materials supplied for this project:

.1 [Twenty (20) year pro-rated warranty for Enviro Liner 6030 material] or, 
[Fifteen  (15) year pro-rated warranty for Enviro Liner 8030 material]
Part 2 Products
2.1 MANUFACTURERS
.1 The Cover shall be fabricated, and installed by [Layfield Environmental Systems]
.2 Substitutions: [Refer to Section 01 62 00.] [Not permitted.]
Edit the following descriptive specifications to identify project requirements.

2.2 MATERIALS
.1 Evap/Algae Cover material:
.1 Cover material shall be [Enviro Liner 6030] [Enviro Liner 8030] as supplied by Layfield Environmental Systems.
.2 Thickness Nominal ASTM D5199:  < [0.75] [0.75] mm> << [0.030] [0.030] inches>>.
.3 Puncture Resistance ASTM D4833: <[213] [270] N> <<[48] [60] lbs>>
.4 Tear Resistance 
.1 [Enviro Liner 6030 ASTM D1004: < 71 N> <<16 lbs>>]

.2 [Enviro Liner 8030 ASTM D4533: <440 N> <<100 lbs>>]
.5 Low Temp Resistance
.1 [Enviro Liner 6030 ASTM D1790: < -70 C > << -94 F >>]

.2 [Enviro Liner 8030 ASTM D4533: < -40 C > << -40 F >>]
.6 Tensile Strength:
.1 [Enviro Liner 6030 ASTM D638: < 20.1 N/mm > <<115 ppi >>]

.2 [Enviro Liner 8030 ASTM D751: <1000 N> <<225 lbs>>]
.7 Shop Seam Strengths ASTM D6392:

.1 Shear Strength:  < [8.8] [14.1] N/mm> << [50] [81] ppi>>.
.2 Peel Strength: < [7.9] [3.5] N/mm> << [45] [20] ppi>>.
.8 Field Seam Strengths ASTM D6392:

.1 Shear Strength:  < [7.9] [11.7] N/mm> << [67] [67] ppi>>.
.2 Peel Strength: < [7.0] [3.5] N/mm> << [40] [20] ppi>>.

2.3 FABRICATION

.1 Set Up

.1 Carefully transfer rolls of geomembrane from storage to unwinding rack. 

.2 The floor or table must be clean, dry, and free of foreign objects that could damage the liner.

.3 Pull panels to specified length, after double-checking dimensions on the work order.

.4 Ensure seaming equipment is in good repair and functioning properly. Ensure equipment is adjusted to the material.

.5 Follow documented welding procedures.

.2 Qualification Seam

.1 A qualification seam will be run prior to any fabrication. 
.2 The qualification seam must be run using the same material and equipment that will be used for fabrication.

.3 Machine conditions and operator used for fabrication must be the same as those used for the qualification weld.

.4 Qualification seam must be tested in shear and peel and meet the specified requirements for the material as stated in the materials section.

.5 A qualification seam must be rerun whenever the operator is changed, the equipment adjusted, shift changed, or if the equipment is idle for more than 2 hours.

.3 Fabrication Seams

.1 Fabrication seams must meet the specified requirements in peel and shear for the material.

.2 Fabrication seams will be destructively tested in shear and peel according to ASTM D6392.

.1 Test one specimen each in peel and shear on the first and last welded panel, and, 

.2 Test one specimen each in peel and shear for every <300 lineal meters> <<1000 lineal feet>> of welding 

.3 A record of the seam test results is maintained on the Shop QC report.

.4 The seaming process must be constantly supervised by the equipment operator. 100 % of the fabrication seams must be visually inspected during seaming.

.4 Protection from Damage

.1 Protect completed panels from damage

.2 Handle carefully to avoid damaging the liner

.5 Packaging
.1 Each panel will be accordion folded in one direction, and rolled or folded in the other direction. 

.2 Wrap completed panels in a weather resistant, opaque cover material. 

.3 Hold wrapper securely in place using UV resistant tape or other secure method.

.4 Label the packaged liner to clearly show:

.1 Material type

.2 Dimensions

.3 Stock code

.4 Sales order number

.5 QC number

.6 Panel number

.7 Unfolding and deployment directions

2.4 DELIVERY STORAGE AND PROTECTION
.1 Shipping

.1 Completed panels will be placed on clean, serviceable pallets, free from exposed nails or other obstructions. 

.2 A layer of geomembrane, geotextile, or wood will be placed on all pallets to protect the panel from damage.

.3 Secure panels to the pallet using metal or plastic bands. Use a layer of geomembrane between the packaged liner and the band to prevent damage to the liner as the band is tightened. 

.4 The packaged liner must not extend beyond the outer edges of the pallet. Use larger pallets or a layer of plywood to extend the pallet edges to match the liner. 

.5 Carefully handle and place on the truck to avoid damage to the liner.

.6 [Do not stack panels] [Panels may be stacked not more that two high]. 

.2 Delivery

.1 All panels will be inspected for damage on delivery.

.2 Use suitable unloading equipment to handle panels. Do not drag, slide, or drop panels during unloading. 

.3 Place panels in a prepared area away from soft ground, standing water, or other deleterious surfaces.

.4 Replace any pallets that may become damaged during shipping or handling.

.5 Store liner panels in a secure area protected from extremes of heat or cold.

.6 Protect panels from damage prior to use. 

2.5 ACCESSORIES
.1 Extrusion Welding Rod: Compatible with membrane for repairs.
.2 Rainwater removal pumps/systems
Part 3 Execution
3.1 INSTALLERS
.1 The cover system will be installed by [Layfield Environmental Systems] or 
[an installer trained by Layfield Environmental Systems]
3.2 PREPARATION
Good preparation of the pond surfacing is paramount to achieving a successful installation.  Edit the following as appropriate.

.1 Evaporation covers are typically placed on ponds filled with water. In order to successfully place a cover on a full pond there are a number of preparation requirements

.2 The cover anchorage shall be constructed prior to commencement of cover placement

.3 The water level in the pond will be within its operating range prior to floating the cover over the pond
.4 A suitable laydown area will be cleared next to the pond for staging materials. This laydown area needs to be large enough to layout panels and weld them together.
.5 Ensure surfaces in the pond and in the laydown area are smooth, free of foreign and organic material, sharp objects, or debris of any kind.

3.3 ENVIRONMENTAL REQUIREMENTS

.1 Weather Conditions at Time of Installation: 

.1 Liner installation can proceed in any temperature where it can be demonstrated by qualification weld that welding criteria can be met 
.2 Do not install in the presence of winds above < [20] kph> << [12] mph>> or in weather conditions that may be detrimental to function of the cover. 
.3 Do not weld membrane during precipitation or in the presence of excessive moisture or when conditions may affect the safety of the installation.
3.4 INSTALLATION
.1 Installation of the cover shall be performed in a logical sequence according to the approved shop drawings for the project.
.2 Complete a site safety review
.3 Ensure personnel working on the cover do not use damaging footwear.
.4 Ballast used to prevent uplift by wind must not damage the geomembrane.  A continuous load is recommended along the edges of panels to eliminate the risk of wind uplift.
.5 Layout and assembly

.1 Layout cover in staging area according to the shop drawings

.2 Prepare qualification seams in preparation for welding

.3 Weld the cover panels together and test all seams

.4 Install leading edge float to the cover and rig pull harness

.5 Fit hatches, fittings, and other required devices to the cover

.6 Complete assembly and inspect completed cover

.6 Cover Deployment

.1 Ensure anchor trench is complete and ready for installation

.2 Check that pond liquid level is within required operating levels

.3 Attach ropes/cables to pull harness on the cover

.4 Float cover over pond

.5 Adjust cover to operating level

.6 Secure cover in anchor trench and backfill immediately

.7 Adjust cover to site conditions

.8 Place ballast weights

.9 Install rainwater collection system

.7 Qualification Seams

.1 A qualification seam will be run prior to any field seams. 
.2 A qualification seam is made with separate pieces of geomembrane using the same material and equipment that will be used for production welding.

.3 Machine conditions and operator used for welding must be the same as those used for the qualification weld.

.4 Qualification seam must be tested in shear and peel, and meet the specified requirements for the material as stated in the materials section.

.5 A qualification seam must be rerun whenever the operator is changed, the equipment adjusted, or at least every 4 hours.

.8 Field Seams

.1 Field seams will be sampled for testing in a way that does not compromise the installed liner

.2 One sample to be tested for every <150m> <<500 ft>> of field seam

.3 Test samples are to be removed from the ends of seams, from the anchor trench, or other location that does not introduce a defect into the liner. 

.4 Samples to be approximately <100 mm> <<4 inches>> long to permit testing of one shear and two peel specimens as outlined in the tolerances section.

.5 Test samples immediately after seaming
.6 Record date, location and pass/fail description
.7 Field seams must meet the specified requirements in peel and shear for the material. Repair failed seams according to the repair section.

.8 A written record will be maintained for all field seam tests.

.9 All completed field seams will be 100% non-destructively tested using an air lance test (ASTM D4437 method 7.2).

3.5 TOLERANCES
.1 Seam Tests:
.1 Follow the procedure in ASTM D6392
.2 Test three specimens per sampling point, one in shear and two in peel. 

.1 All specimens to meet seam strength requirements listed in the materials section. 
.3 Procedures for Destructive Test Failure:
.1 Cut out seam and re-weld; or,
.2 Retrace welding path to <3 m> <<10 feet>> from location of failed test.  Take sample for additional test. If passed - cap strip or extrusion weld between failed location and original failed location. 
3.6 REPAIR
.1 Inspect seams and non-seam areas for defects, holes, blisters, undispersed raw materials.
.2 Identify any sign of foreign matter contamination.
.3 Repair all through-thickness defects.
.4 Defective Seams:  Cap strip or replace.

.5 Small Holes:  Repair by extrusion welding using a bead of extruded material over hole.  Patch if hole is larger than <6 mm> <<1/4 inch>>.

.6 Tears:  Patch and seal around sharp ends of tears on slope or stressed area prior to patching.

.7 Repair blisters, large cuts and undispersed raw materials with patch.

.8 Secure Patches by Extrusion Welding or Hot Air Welding:

.1 Extrusion welding.
.1 Clean area to be patched.

.2 Tack patch in place with hot air welding or with double sided tape.

.3 Prepare patch area by roughening with a wire brush.

.4 Extrude all the way around patch. 

.5 More than one extrusion bead can be laid side-by-side on Enviro Liner 6000 materials. A maximum of three extrusion beads can be laid side-by side on Enviro Liner 6000. 
.2 Hot Air Welding

.1 Hand hot air welding is permitted for patching Enviro Liner. 

.2 Clean area to be patched. 

.3 Hand weld the patch with a hot air gun and suitable roller. 
.9 Patches: Round or oval, of same geomembrane.  Extend minimum <75 mm> <<3 inches>> beyond the edge of the defect.
.10 Verification of Repairs:  All repairs to be non-destructively tested using

.1 Air Lance Test, ASTM D4437 Method 7.2

.2 Vacuum Box Test ASTM D5641

.11 Redo failed repairs and re-test.  
.12 Keep records of all repairs and the results of repair testing.
3.7 OPERATIONS AND MAINTENANCE
.1 Section 01 74 00 Cleaning
.2 Cleaning solutions or solvents shall not be used unless product is approved by the floating cover manufacturer.
.3 Cover shall be inspected regularly at least [once] per year:

.1 Clean areas to be inspected if required

.2 Inspect entire surface of the cover

.3 Repair any defects found on cover

.4 Inspect and repair pumps or rainwater management devices

.5 Inspect, tighten, and replace damaged hardware or cables

.6 Inspect and repair any damage to hatches or other related cover fittings

.4 A safety plan shall be prepared for all work performed on the cover to include at a minimum:

.1 A completed hazard assessment for all work on floating cover

.2 Water rescue equipment (harness and safety ropes, life preservers, boat)

.3 Personal protective equipment (life jacket, tethered knife, whistle)
3.8 PROTECTION OF FINISHED WORK
.1 Section 01 45 00:  Protecting installed work.
.2 Limit access to the covered pond by fencing or other suitable means

.3 Lock all pond cover hatches

.4 Prevent access to pond area by untrained personnel  

.1 Post warning signs

.2 Train operators

.5 Limit level changes to within design parameters
END OF SECTION

