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This section includes a guide specification for a Modular Insulated Cover system, commonly used for covering a pond for heat retention.  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 Modular Insulated Cover (MIC).
.1 Modular Insulated Cover modules
.2 Modular Insulated Cover Walkway modules

.3 Modular Insulated Cover Clip Connectors.
.4 Modular Insulated Cover Connecting Cables and anchoring.

.2 Modular Insulated Cover Fabrication

.3 Modular Insulated 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 to receive pond cover.
.2 Section 31 62 13.13 – Cast-in-place concrete piles: preparation of cable anchorage.
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 C578 – Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation
.2 ASTM D638 – Tensile properties of plastics
.3 ASTM D792 – Density of plastics
.4 ASTM D1004 – Tear Strength
.5 ASTM D1603 – Carbon Black Content
.6 ASTM D4437 – Standard Practice for Determining the Integrity of Field Seams Used in Joining Flexible Polymeric Sheet Geomembranes

.7 ASTM D4545 – Standard Practice for Determining the Integrity of Factory Seams Used in Joining Flexible Polymeric Sheet Geomembranes
.8 ASTM D4759 - Standard Practice for Determining the Specification Conformance of Geosynthetics
.9 ASTM D4833 - Standard Test Method for Index Puncture Resistance of Geotextiles, Geomembranes, and Related Products
.10 ASTM D5397 – Standard Test Method for Evaluation of Stress Crack Resistance of Polyolefin Geomembranes Using Notched Constant Tensile Load Test
.11 ASTM D5596 – Standard Test Method for Microscopic Evaluation of the Dispersion of Carbon Black in Polyolefin Geosynthetics
.12 ASTM D5641 – Standard Practice for Geomembrane Seam Evaluation by Vacuum Chamber 
.13 ASTM D5885 – Standard Test Method for Oxidative Induction Time of Polyolefin Geosynthetics by High-Pressure Differential Scanning Calorimetry
.14 ASTM D5994 Standard Test Method for Measuring Core Thickness of Textured Geomembrane
.15 ASTM D6365 – Standard Practice for the Nondestructive Testing of Geomembrane Seams using the Spark Test

.16 ASTM D6392 - Test Method for Determining Integrity on Non-reinforced Geomembrane Seams Produced Using Thermo-Fusion Methods
.17 ASTM D6693 - Determining Tensile Properties of Non-reinforced Polyethylene and Non-reinforced Flexible Polypropylene Geomembranes
1.4 PERFORMANCE REQUIREMENTS
Restrict statements in this article to identify system performance requirements or function criteria - where final design decisions or detailed sizing is performed by Contractor.

.1 Geomembrane casing materials:
.1 Ultraviolet resistant to meet requirements of warranty in 1.9.
.2 Resistant to chemicals or bacteria associated with pond contents 
.2 Modules:  
.1 Provide sufficient insulation to meet design requirements 
.2 Designed so that individual panels can be removed for inspection and repair

.3 Walkway module panels to provide sufficient floatation to support any cover weights and two people (<180> kg <<400>> pounds) in a <10 m2> <<100 ft2>> area

.3 Cover System

.1 Designed and installed to allow change in water levels of up to <300 mm> <<12 inches>>

.2 Connecting clips are designed so that they can be removed and replaced while the cover is in working operation on the liquid surface
1.5 SUBMITTALS
.1 Section 01 33 00:  Submission procedures.
.2 Product Data:

.1 Provide test reports on geomembrane properties and characteristics.
.2 Provide test reports on module fabrication

.3 Provide product data on other materials
.3 Shop Drawings:
.1 Module fabrication

.2 Field layout and module joining arrangement

.3 Anchoring details 
.4 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 Geomembrane Manufacturer:
.1 Registered quality system meeting the ISO 9001:2000 standard

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

.2 Module Fabricator:
.1 Written quality procedures for the construction of MIC modules

.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 DELIVERY, STORAGE, AND PROTECTION
Include this article to identify special requirements that are not described in the comparable Section 01 61 00 section.

.1 Section 01 61 00 - Product Requirements.
.2 Flat stack completed modules on a clean surface.

.3 Ship modules flat

.1 On flatbed trailer provide protection to prevent straps from damaging modules
.2 For van transport protect the edges of modules from damage or folding
.4 Protect fabricated modules from puncture, bending, grease, dirt, and excessive heat during transit and storage on-site. 
.5 Store on a protected surface, on undamaged clean pallets, or on a prepared surface. Secure stored modules against wind damage. 
1.8 ENVIRONMENTAL REQUIREMENTS
Include this article to identify special requirements that are not described in the comparable Section 01 61 00 section.

.1 Section 01 61 00:  Environmental conditions affecting products on site.
.2 Subgrade shall be free of foreign and organic material, sharp objects, or debris of any kind.
.3 Laydown and assembly area to be clear of obstructions with a smooth surface
.4 Pond level must be within design operating levels prior to cover placement.
1.9 WARRANTY
This article extends the warranty period beyond one year.  Extended warranties have a cost associated with them. Warranties for other than weathering of the geomembrane casing material are not available.
.1 Section 01 78 10:  Warranties.
.2 Provide a manufacturer’s pro-rated weathering warranty for geomembrane casing material supplied for this project:

.1 [Twenty(20) year pro-rated warranty for Enviro Liner 6040 casing material] or, [Ten (10)] year pro-rated warranty for HDPE 40 mil casing material]
Part 2 Products
2.1 MANUFACTURERS
.1 The Modular Insulated Cover shall be manufactured, 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 Geomembrane Casing Material:
.1 Geomembrane casing material shall be [Enviro Liner 6040] [HDPE 40] as supplied by Layfield Environmental Systems.
.2 Membrane Density, ASTM D792: [Max 0.939 g/cc] [Min 0.940 g/cc]. 
.3 Tear Resistance ASTM D1004:  < [98] [125] N> << [22] [28] lb>>.
.4 Carbon Black Content ASTM D1603: 2.0% – 3.0% 
.5 Puncture Resistance ASTM D4883:  < [271] [320] N> << [61] [72] lb>>.
.6 Thickness Minimum Average ASTM D5199:  < [1.00] [1.00] mm> << [0.004] [0.004] inches>>.

.7 Notched ESCR ASTM D 5397: [300] [300] Hours
.8 Carbon Black Dispersion ASTM D5596: for 10 different views:
.1 Nine in Categories 1 and 2 with one allowed in Category 3.
.9 Oxidative Induction Time (HP OIT) ASTM D5885: [2000] [400] Minutes
.10 Seam Properties ASTM D6392:

.1 Peel Strength:  <[9.3] [9.0] N/mm> <<[53] [52] lb/in>>.
.11 Tensile Properties ASTM D6693 (or ASTM D638): Machine direction (MD) and cross-machine direction (CD) average values on the basis of five (5) test specimens each direction:

.1 Yield Strength: < [n/a] [15] N/mm> << [n/a] [84] lb/in>>.
.2 Break Strength: < [26] [26] N/mm> << [152] [152] lb/in>>.

.3 Elongation at Break: [800%] [700%]
.2 Geomembrane Casing Material for top of Walkway Modules:

.1 The Geomembrane casing material for the top of the modules shall be textured [Enviro Liner 6040] [HDPE 40] as supplied by Layfield Environmental Systems. Texturing shall be on the top side of each module. The bottom casing material will be as per 2.2.1 above.

.2 Textured surface to be [white]
.3 Tear Resistance ASTM D1004:  < [98] [125] N> << [22] [28] lb>>.
.4 Puncture Resistance ASTM D4883:  < [200] [267] N> << [44] [60] lb>>.

.5 Thickness Minimum Average ASTM D5994:  < [0.95] [0.95] mm> << [0.0037] [0.0037] inches>>.

.6 Tensile Properties ASTM D6693 (or ASTM D638): Machine direction (MD) and cross-machine direction (CD) average values on the basis of five (5) test specimens each direction:

.1 Yield Strength: < [n/a] [15] N/mm> << [n/a] [84] lb/in>>.
.2 Break Strength: < [11] [11] N/mm> << [60] [60] lb/in>>.

.3 Elongation at Break: [250%] [100%]

.3 MIC Clip connectors

.1 Supply a purpose-built, reusable, threaded module connector designed to join modules, and to anchor modules to the support cables

.2 Connectors shall be of a design that allows them to be removed or installed from the top of the modules while the cover is in service. 
.3 MIC connector securely attaches the modules to the support cables  

.4 MIC connectors will be manufactured from a grade of nylon suitably formulated for extended exposure. 
.4 Rigid, Cellular Polystyrene Thermal Insulation material:
.1 The design insulation value will be < [0.88] RSI/25mm > << R [5] >> 

.2 Rigid, cellular polystyrene thermal insulation will meet the requirements of ASTM C578 [Type I] [Type II] [Type III] [Type IV]

.3 Thermal Resistance:
.1 [Type I; <0.65 RSI/25mm> <<R 3.7/inch>>] 

.2 [Type II; <0.70 RSI/25mm> <<R 4.0/inch>>] 

.3 [Type III; <0.74 RSI/25mm> <<R 4.2/inch>>] 
.4 [Type IV; <0.88 RSI/25mm> <<R 5.0/inch>>]


.4 Thickness: [Note; calculate thickness from Design Insulation Value and Thermal Resistance – note that most materials are only available in full inch (25 mm) thicknesses]
.1 [Type I; < [38] mm> << [1.5] inch>>] 

.2 [Type II; < [32] mm> << [1.25] inch>>] 
.3 [Type III; < [30] mm> << [1.2] inch>>] 
.4 [Type IV; < [25] mm> << [1.0] inch>>] 
.5 Compressive Strength:
.1 [Type I; <69 kPa> <<10 psi>>] 

.2 [Type II; <104 kPa> <<15 psi>>] 

.3 [Type III; <138 kPa> <<20 psi >>] 

.4 [Type IV; <173 kPa> <<25 psi>>] 

.6 Water Absorption:

.1 [Type I; less than 6%]

.2 [Type II; less than 4%]

.3 [Type III; less than 2%]

.4 [Type IV; less than 1%]

.7 Walkway Insulation Material

.1 Insulation material for walkway modules will be a minimum of [ <4” Type IV> <<100 mm Type IV>>]
.5 Cover Support Cables
.1 Support cables will be 7x19 stainless steel aircraft cable coated with black [PVC] [Nylon]
.2 Cable size: < [3] [6] [8] mm> << [1/8] [1/4] [5/16] inch>> diameter

.3 Cable strength: < [7.8] [28] [40] kN> << [1,760] [6,400] [9,000] lbs>> 
.6 Cable Anchors
.1 Anchor post design shall be acceptable to the Engineer

.1 Post will consist of a <[1.5]m> <<[5] ft>> length of <[100]mm> <<[4] inch>> Schedule 40 pipe embedded in a <[300] mm> <<[12] inch>> diameter concrete piling <[1]m> <<[3] ft>> deep.
.2 Earth anchors (if used) shall be acceptable to the Engineer
2.3 ACCESSORIES
.1 Extrusion Welding Rod: Compatible with membrane specified in 2.2.1 for repairs.
.2 Cable rigging accessories: Stainless steel compatible with cable specified in 2.2.4
Part 3 Execution
3.1 FABRICATION

.1 All fabrication of modules will be performed in a climate-controlled fabrication facility

.2 Fabrication will follow written fabrication plan and drawings
.1 Modules to be < [12] m> << [40] ft>> long and < [2.4] m> << [8] ft>> wide

.2 Thickness of insulation to be as specified in 2.2.3.4

.3 Modules to be fully welded on all sides to prevent contact between pond contents and thermal insulation.

.4 All straight welds on modules will be made with fusion welding equipment

.5 Module construction

.1 Cut two sheets of geomembrane material to size as per drawings

.1 Record material roll identification for each module

.2 Weld three sides of the module

.1 Qualify welder and personnel before welding as per 3.5.1

.2 Record test data on shop QC reports

.3 Insert rigid, cellular polystyrene thermal insulation

.4 Weld the fourth side of the module

.5 Complete detail welding on module using extrusion welding
.1 Qualify welder and personnel before welding as per 3.5.1

.2 Test all extrusion welds using an appropriate method:
.1 Mechanical Point Stressing ASTM D4545 Method 7.1.4

.2 Spark Testing ASTM D6365

.3 Vacuum Box Testing ASTM D5641

.3 Record test data on shop QC reports

.6 Handle modules carefully to prevent damage
3.2 INSTALLERS
If a high quality installation is required, consider the following paragraph wording.  A significant warranty period requirement would imply a requirement from the manufacturer to have site installation achieved by their own forces or trained subcontractors.

.1 The cover system will be installed by [Layfield Environmental Systems] 
3.3 PREPARATION
Good preparation of the pond surfacing is paramount to achieving a successful installation.  Edit the following as appropriate.

.1 Ensure subgrade is compacted and surface finished to not impair installed membrane.
.2 Subgrade to provide firm, unyielding surface with no sharp changes or abrupt breaks in grade.

.3 Ensure surfaces to be lined are smooth, free of foreign and organic material, sharp objects, or debris of any kind.

.4 Complete cable anchors as per design requirements in 2.2.5

.5 Weather Conditions at Time of Installation: 

.1 Ambient Temperature < [0] degrees C to [40] degrees C> << [32] degrees F to [104] degrees F>>
.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 install membrane during precipitation or in the presence of excessive moisture or when conditions may affect the safety of the installation.
3.4 INSTALLATION
Only include the following paragraph if a manufacturer actually publishes installation instructions - many do not.

.1 Install cover to manufacturer’s written instructions.
.2 Only assembly and attachment of modular casings to be allowed on site. Fabrication of modules on site shall be limited to adjustments for site conditions.  
.3 To facilitate ease of installation and removal, modular casings shall be removable by two workers without the need of any special tools or equipment. 
.4 Personnel Protective equipment

.1 All personnel on or near the pond must wear an approved floatation device

.2 Installer will supply protective equipment that may be required by site conditions
.5 Use equipment or tools so as not to damage cover during handling and placement.
.6 Cover shall be capable of being installed in a wet basin. 
.7 Assembly and Installation

.1 Cover shall be assembled and connected on shore 
.2 Use MIC Clips to connect panels

.3 Connect MIC clips to support cables as modules assembled

.4 Pull completed assembly into position on the basin
.8 Ballast will be placed around the perimeter to prevent uplift by wind. Suitable ballast (such as sand tubes) will be placed to eliminate the risk of wind uplift. 
.9 Secure support cables to cable anchors as soon as possible after installation
3.5 TOLERANCES
.1 Seam Tests:
.1 Module seam qualification welds will be tested to ASTM D6392
.2 Prepare qualification weld samples with the materials, the equipment, and the personnel that will be completing the welding.

.3 Test left and right peel on qualification weld. Both specimens must meet specification. Do not commence welding until qualification weld passes specification.
.4 Peel separation not to exceed 25%.
This article is included to assist in field quality control of work being installed.  The legal affect of this type of article is questionable and will not relieve the design professional of legal responsibility for the work described in this section.

3.6 ADJUSTING AND REPAIR
.1 Adjust cables to account for design level changes
.2 Repairs
.1 Modules may be temporarily repaired while in service using suitable repair tapes

.2 For permanent repairs or if area to be repaired is near the water line then remove the module for repair:
.1 Loosen cables securing module

.2 Remove pins holding module in place

.3 Mark the alignment of the module for ease of reinstallation

.4 Repair module or replace with a new module
.1 Small Holes:  Repair by extrusion welding using a bead of extruded material over hole.  Patch if hole is larger than <12 mm> <<1/2 inch>>.

.2 Larger holes and tears:  Create a patch to extend at least 2” from all sides of the defect. Patches to have rounded corners. Secure patch with extrusion welding.
.3 Test all extrusion welds using an appropriate method:

.1 Mechanical Point Stressing ASTM D4437 Method 7.5

.2 Spark Testing ASTM D6365

.3 Vacuum Box Testing ASTM D5641

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 geomembrane casing manufacturer.
.3 Cover shall be inspected regularly at least [once] per year:
.1 Clean areas to be inspected if required

.2 Inspect and repair any damaged panels

.3 Remove and replace panels that can’t be easily repaired

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

.5 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 Prevent access to pond area by untrained personnel  

.1 Post warning signs

.2 Train operators

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

