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Installation Guidelines Manual 
 

Before utilizing this document as an installation tool, Installer should download the latest version of the 
Installation Guidelines Manual from the website at www.watershedgeo.com. 

 

 

 

 

 
 
 
ClosureTurf, HydroTurf, VersaCap and HydroBinder products are U.S. registered trademarks that designate products by Watershed Geosynthetics, LLC. These 
products are the subjects of issued U.S. and foreign patents and/or pending U.S. and foreign patent applications. 
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1.0 Introduction 

ClosureTurf® is a patented, 3-component system* that serves as the final cover system on landfills. The 3 
components of this unique system are: 

Component 1 - An Agru Super Gripnet® LLDPE (or HDPE) geomembrane liner, or other liner approved for 
use by WatershedGeo. 

Component 2 - An Engineered Turf 

Component 3 - A sand infill (and/or alternatively, Hydrobinder®) 

*A Watershed Geosynthetics® patented (patent no. 8,585,322) gas collection system is a separate component to 
be utilized on sites that produce gas emissions. Pressure Relief Valves are provided at one per acre of ClosureTurf® 
on landfills where gas emissions are expected. 

1.1 Purpose and Scope 

The ClosureTurf® Installation Guidelines document has been prepared to provide the Engineer / Contractor / 
Installer general guidance to the proper installation of the ClosureTurf® System. This document should be used in 
conjunction with the ClosureTurf® CSI (Construction Standards Institute) Specifications for the proper installation 
of the product. 

This manual is meant as a guideline only. Watershed Geosynthetics LLC cannot anticipate the many ways this 
product may be applied either in design or installation. Varying site conditions will require close coordination 
between the engineer and the installer to account for site conditions and adjust accordingly. When required by 
state and/or local regulations, a licensed professional engineer or architect will be required. 

2.0 Definitions 

Whenever the terms listed below are used, the intent and meaning will be interpreted as indicated. 

Acclimation 

Physiological/thermal adjustment. Required in the geomembrane deployment process. 
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ArmorFill® 

ArmorFill® is a proprietary product used to bind the sand infill component of the ClosureTurf® System. 

ASTM  

ASTM International, known until 2001 as the American Society for Testing and Materials, is an 
international standards organization that develops and publishes voluntary consensus technical 
standards for a wide range of materials, products, systems, and services. 

ClosureTurf® 

A patented 4 component system consisting of a Watershed Geosynthetics specific Gas Management 
System (if applicable), a Structured Geomembrane (LLDPE or HDPE), an Engineered Turf, and a specific 
grade of sand infill (or alternatively a HydroBinder®). 

Construction Quality Assurance (CQA) 

Construction Quality Assurance includes but is not limited to observations and documentation of 
materials and workmanship necessary to show that a particular project is being constructed according to 
site-specific specifications and within regulatory guidelines.   

Construction Quality Assurance (CQA) Personnel 

Construction Quality Assurance (CQA) personnel are representatives of the Professional of Record (POR) 
who work under direct supervision of the POR.  The CQA personnel are responsible for quality assurance 
monitoring, applicable conformance sampling and performing onsite tests and observations.  

Construction Quality Assurance Professional of Record (POR) 

The POR is an authorized representative of the Owner and has overall responsibility for CQA efforts and 
to confirm the project was constructed in general accordance with site-specific specifications approved 
by the regulatory authority and contract documents.  The POR must be licensed as a Professional 
Engineer in the State the project is located and experienced in geosynthetics.  

Construction Quality Control (CQC) Personnel 

CQC Personnel are representatives of the Geosynthetics Installer who work under direct supervision of 
the Geosynthetics Installer. The Geosynthetics Installers’ CQC Personnel are responsible for construction 
quality control, applicable conformance sampling and performing onsite tests and observations.  

Contract Documents 

Written, printed, or electronic matter that provides information or evidence that serves as an official 
record and are issued by the owner or operator.  The documents include bidding requirements that 
include but are not limited to, contract forms, contract conditions, contract specifications, CQA plan, 
contract drawings, addenda, and contract modifications. 

 

 



v. 21126 

 
Page 5 

 
  

Contract Specifications 

The requirements which are to be followed in the construction of the ClosureTurf® System. The standard 
specifications, supplemental specifications, special provisions, and all written or printed agreements and 
instructions that pertain to the method and manner of performing the work. 

Contractor 

One that agrees to furnish materials or perform services at a specified price, especially for construction 
work. 

Design Engineer 

An individual licensed to practice as a Professional Engineer or a Professional Service Firm that is 
responsible for the preparation of the project construction drawings and specifications.   

Earthwork 

A general engineering term relating to the relocation and utilization of soil during the process of 
construction. 

Engineered Turf 

A component of the ClosureTurf® System. A synthetic structured material consisting of one or more 
geotextiles tufted with polyethylene yarns that resemble grass blades. 

Final Cover System Evaluation Report (FCSER) 

Upon substantial completion of closure activities, the POR is responsible for the documentation of 
construction activities relating to the project, and any other inspections or verifications required by the 
regulatory authority. The FCSER will be signed and stamped by the POR and include documentation 
necessary for certification closure. 

Fish Mouth 

A semi-conical opening of the seam that is formed by an edge wrinkle in one sheet of the geomembrane 
component. 

Geomembrane 

A synthetic lining material that is a component of the ClosureTurf® System. Used as the primary barrier 
to infiltration and exfiltration of covered materials.  

GSI 

Geosynthetic Institute 
475 Kedron Avenue 
Folsom, PA 19033-1208 USA 
TEL (610) 522-8440 
FAX (610) 522-8441 

  



v. 21126 

 
Page 6 

 
  

HydroTurf® 

A patented 3 component system consisting of a Structured Geomembrane Liner, a specialized 
Engineered Turf, and HydroBinder® infill material. 

HydroBinder® 

A proprietary pozzolanic infill utilized where higher surface water velocities may occur as well as in 
anchor trenches where specified.  

Geosynthetics Contractor / Installer 

The entity responsible for geosynthetic installation. 

Independent Testing Laboratory 

An organization, person, or company that tests products and materials, etc. according to agreed 
requirements. The entity shall be independent of ownership or control by the Owner or any party to the 
construction of the final cover or the manufacturer of the final cover products used. The entity shall also 
have proper legal authority where required to issue opinions and document the results of tests 
requested by the Owner. 

Installation Supervisor 

The person on-site who works for the Geosynthetics Installer and is in charge of the Geosynthetics 
Personnel and following the site specifications for the installation of the geosynthetics. 

Manufacturing Quality Control (MQC) 

A planned system of inspection and verification to ensure the quality of the final product. 

Nonconformance 

A deficiency in characteristics, documentation, or procedures that render the quality of an item or 
activity unacceptable or indeterminate.  Examples of non-conformances include, but are not limited to, 
physical defects, test failures, and inadequate documentation. 

Operator 

The entity in control and responsible for the facility. 

Owner 

The entity that owns facility and land. 

Owner’s or Operators Representative 

An official representative of the Owner or Operator responsible for planning, organizing, and controlling 
construction activities. 
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Panel 

A general reference to a unit area of either the Structured Geomembrane (LLDPE or HDPE), or the 
Engineered Turf component of the ClosureTurf® System. 

Quality Assurance 

A planned and systematic pattern of procedures and documentation to ensure that items of work or 
services meet the requirements of the contract documents.   

Quality Control 

These actions provide a means to measure and regulate the characteristics of an item or service to 
comply with the requirements of the contract documents.   

Relief Valve 

A mechanical device used specifically to relieve gas buildup pressure underneath the ClosureTurf® 
system.   

Representative Sample 

(With respect to geomembrane destructive testing) - A random specimen of either the Structured 
Geomembrane (LLDPE or HDPE) or the Engineered Turf component consisting of 1 or more cut pieces 
(commonly referred to as coupons) from the same rectangular portion of material, oriented along a 
seam that is removed for field or laboratory testing purposes. 

Ripple 

Smaller in nature than a wrinkle. A result of thermal/or manufacturing that cannot be folded over. 

Snapping    

A manual method to an open-ended seam to remove tenting as a result of the welding of the 
geomembrane seams.  

Spike  

A systematic design for interface friction located on the bottom of the Super Gripnet®. 

Specimen 

(With respect to geomembrane destructive testing) - A specimen is the individual test strip (sometimes 
called coupon) from a sample location.  A sample location can consist of many specimens.  

Studs 

A systematic design for drainage located on the top side of the Super Gripnet®. 

Surficial Collection Foot 

A manufactured device utilized specifically for collection of gas beneath the Super Gripnet®. 
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Surficial Strip 

A strip of Super Gripnet® used for gas conveyance below the ClosureTurf® system. 

Tenting 

A vertical ridge that is caused by wedge welding geomembrane. 

Trampolining/Bridging 

Loss of intimate contact between the membrane and subgrade due to improper loading at geometry 
grade breaks. 

Wrinkle 

A portion of the geomembrane that does not lay relatively flat and is not a result of subgrade irregularity 
and which can be folded over. 

3.0 Subgrade Preparation 
Prior to ClosureTurf® system installation, the subgrade (e.g., protective cover soil) will be inspected.  Observe the 
following: 

 The protective cover soil is substantially free of surface irregularities and protrusions. 
 The protective cover soil surface does not contain stones or other objects that could damage any of the 

ClosureTurf® components.   
 The surface will be substantially smooth and free of foreign and organic material, sharp objects, particles 

or other deleterious material.  
 Maximum particle size (e.g. rocks) will be specified by the by the design and contract specifications.  
 The anchor trench dimensions have been checked, and the trenches are free of sharp objects and other 

deleterious material. 
 Construction stakes and hubs have been removed and the resultant holes have been backfilled.   
 The geosynthetics contractor, POR or his representative, and the permittee or his representatives have 

certified in writing that the surface on which the ClosureTurf® System will be installed is acceptable. 
 Final grades on the slopes as well as benches dimensions and grades conform to the design grades.  
 Survey shots and as-built drawings will be carefully reviewed and evaluated to verify the surface grades 

will drain as intended in the design drawings.  

4.0 Installation – Surficial Gas Management System  

4.1 Minimum Requirements 

The gas management plan will include at a minimum, the use of provided ClosureTurf® Pressure Relief Valves, 
(See Figure 3) to meet the specific needs of the intended site. The minimum required gas emission venting 
devices will be installed at a rate of at least one vent per acre of installed ClosureTurf®  (See Figure 1). 
Watershed Geosynthetics LLC supplies the minimum number of Pressure Relief Valves with delivery of the 
ClosureTurf® product. 
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The valves must be installed on sites that produce gas to validate any warranties. Design Engineer will be 
responsible for designing the correct amount of Pressure Relief Valves as well as any other design elements 
required for the site.  

Pressure Relief Valves are designed to convey approx. 50 SCFM (Standard Cubic Feet Per Minute) under 1 inch 
of water column. Design Engineer will be responsible for designing the correct amount of Pressure Relief 
Valves required for the site. 

4.2 Surficial Collection Design (Where Applicable) 

While it should be noted that not all projects will incorporate a surficial collection design, the ClosureTurf® 
system serves as an effective tool for control of fugitive emissions and can be incorporated into a conventional 
gas collection system or in some cases as a standalone gas collection and control system. A ClosureTurf® 
surficial collection design will incorporate the use of surficial collection strips (See Figure 1) that provide high 
flow capacity (See Figure 2) and a larger radius of influence. The system design will also incorporate the 
surficial collection foot (See Figure 4) that serves as a wellhead base, geomembrane interface and gas 
conveyance path from the strips to the collection wellhead (not provided).  

4.2.1 Surficial Strips (Where Applicable) 

Surficial strips are to be placed prior to the placement of geomembrane. Surficial Strips may consist of 
SuperGripnet®, single sided geocomposite or other geosynthetic products that will allow for the proper 
flow of gas without causing ballooning. The placement of the strips will be determined by the design 
engineer and included in the gas management plan.  
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Figure 1: Typical Surficial Collection Strip Placement 

 

Figure 2: Effective Cross Sectional Area: Surficial Strips 
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4.2.2 ClosureTurf® Pressure Relief Valve 

The Pressure Relief Valve is a mandatory component of the ClosureTurf® System. The primary purpose of 
this component is to provide for necessary release of pressure in the event the gas collection system 
malfunctions. The number of Pressure Relief Valves required will be determined by the POR and installed 
during construction of the ClosureTurf® System.     

 

    
Figure 3: ClosureTurf® Pressure Relief Valve (Patent Pending) 

 

4.2.3 ClosureTurf® Collection Foot 

This device is designed to be the interface between the surficial collection strips, the geomembrane and 
a gas collection wellhead (not provided). The unit allows vacuum to flow in from beneath the 
geomembrane and from the surficial collection strips to create a larger radius of influence for gas 
collection. Placement will be determined by the gas collection system design. 

When a GCCS system is not required, Passive Gas Vents may be utilized in lieu of the Pressure Relief 
Valves. The number of Passive Gas Vents required will be determined by the POR and installed during 
construction of the ClosureTurf® System.    (Internal valves need to be removed when utilized as Passive 
Gas Vents 
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Figure 4: ClosureTurf® Surficial Collection Foot Connection to GCCS System 

4.2.4 ClosureTurf® Passive Gas Vent 

 

Figure 5: Passive Gas Vent 
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5.0 Installation - Geomembrane Liner 

Installation of the Geomembrane Liner must be completed by a geosynthetics contractor approved by Watershed 
Geosynthetics. Qualification requirements for geosynthetics personnel are shown in Watershed Geo Installation 
Specification 01 73 19. Each component of the ClosureTurf® system will require specific testing and submittals 
before, during and after installation of the component. For information concerning submittals, see contract 
specifications. It is the responsibility of the contractor to ensure that each prior component installation has been 
approved by the POR before continuing with installation of the next ClosureTurf® component.  

5.1 Delivery – Geomembrane Liner 

Upon delivery of the geomembrane, observe that: 

 The geomembrane is delivered in rolls and not folded. Any evidence of folding or other shipping damage 
is cause for rejection of the material. 

 Equipment used to unload and store the rolls or pallets does not damage the geomembrane component. 
 The geomembrane is stored in an acceptable location in accordance with the specifications and stacked 

no more than three to five rolls high dependent on available equipment, safety, and site specific 
requirements.   

 The geomembrane component is protected from puncture, dirt, grease, water, moisture, mud, 
mechanical abrasions, excessive heat, or other damage. 

 Manufacturing documentation required by the specifications has been received and reviewed for 
compliance with the technical specifications. This documentation will be included in the FCSER. 

 The geosynthetics receipt log form has been completed for materials received. 
 Geomembrane component that is damaged or has been rejected due to improper manufacturer 

documentation will be removed from the site or stored at a location separate from the accepted 
geomembrane component.  

5.2 Installation - Panel Deployment and Field Seaming 

ClosureTurf® installation requires some additional care and techniques beyond those of the typical 
geomembrane installation. General panel deployment techniques as well as special techniques are listed 
below. All Watershed Geo approved installers and contractors will notify Watershed Geo prior to 
installing the geomembrane and afford the opportunity to be present at the initial startup to support 
the approved installer program. 

    General 

 Observe that the geomembrane component is placed in direct and uniform contact with underlying 
protective cover soil or subgrade soil.  

 Observe the sheet surface as it is deployed and record panel defects and repair of the defects (e.g. 
panel rejected, patch installed, etc.) on the repair sheet.  Repairs must be made in accordance with 
the contract specifications and located on a repair drawing. 

 Observe that support equipment is not allowed on the geomembrane component during handling 
(See Section 5.4). 

 Observe that the subgrade beneath the geomembrane component has not deteriorated since 
previous acceptance. 
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 Observe that there are no stones, construction debris, soil clogs or other deleterious items on the 
subgrade that could cause damage to the geomembrane component. 

 The geomembrane component will not be deployed during inclement weather conditions as defined 
in the site-specific specifications.  

 Observe that people working on the geomembrane component do not smoke, wear boots/shoes that 
could damage the ClosureTurf® system components or engage in activities that could damage the 
ClosureTurf® system components. 

 Observe that the method used to deploy the sheet reduces wrinkles but does not cause bridging and 
that the sheets are anchored to prevent lifting or movement by the wind (geosynthetics contractor 
is responsible for any damage to or from windblown geomembrane).  

 Observe that horizontal or cross seams on the side slopes are staggered so that long horizontal seams 
across the slope are not produced.  

 The POR shall be responsible for approving the integrity of horizontal seams. 

Acclimation and Adjustments 

 The geomembrane component requires acclimation to ambient temperature after being deployed 
and before seaming operations begin. 

 Acclimation time is dependent on the current weather conditions. 
 By allowing the panels to acclimate, excessive wrinkling can be avoided. 
 Final panel adjustments can be completed after the panel has properly acclimated to ambient 

temperature. 
 After the panel has acclimated and before seaming operations begin, wrinkles will be worked toward 

the toe of slope. Either manpower or equipment may be utilized for working out excess material. 
 Reduce seam bridging by placing sand bags along concave areas. Wedge welded seams in concave 

geometry locations (e.g. benches, grade breaks) will have sufficient sand bags to mitigate bridging of 
the geomembrane regardless of ambient temperature. Sand bags will be replaced following 
installation of the turf component.  Sand bags will remain in place as necessary after placement of 
sand infill. 

Wedge Welding 

 After proper acclimation and final adjustments/wrinkle removal, wedge welding may proceed. 
 Wedge welding machines are a low-profile machine with a vertical height (wedge height) not to 

exceed 3 inches, measured from flat surface to top of heating wedge.  
 Wedge welding will be completed in accordance with the contract specifications. 
 Sandbags will be applied as the wedge welding progresses to reduce tenting. 
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Snapping 

 As a result of wedge welding, “ridges” or “tenting” of the seams may occur. A process called 
“snapping” must be employed to remove the excess slack caused by the welding process. 

 Normally, this technique requires several people lined up along the open seam at the edge of the 
geomembrane and applying clamps to the edge. The panel is then “snapped” into position and when 
applied properly, the excess slack is removed. Best results are obtained when similar tension is applied 
by each person such that additional wrinkles are not created. 

 The snapping technique will be applied while the welding seam is still warm.  
 Seam snapping must be applied regardless of any visual observation. 
 Previously applied sandbags along the wedge welded seam will reduce rebound tenting. 

 

5.3 Anchor Trench Backfill 

ClosureTurf® only relies on the anchor trenches to serve as a termination point. Top anchor trenches 
should be backfilled as quickly as practical after Engineered Turf Component is installed (prior to sand infill 
placement).  

Vertical anchor trenches as well as anchor trenches along the toe will not be backfilled until sand infill of 
the engineered turf is in place, unless previously approved by the POR.   Anchor trench dimensions will be 
shown in the drawings. Temporary loading will be maintained until anchor trenches are backfilled. 

Backfilling or sand bag loading the bottom and side anchor trenches should be considered and applied 
when cool temperatures are anticipated to assist with creep reduction. 

When HDPE material is utilized, additional anchoring methods may be required to reduce wrinkling due 
to the overnight contraction of the material. Contraction of the HDPE material may be site 
specific/seasonal and should be discussed onsite to develop an effective method to alleviate potential 
issues.  

5.4 Equipment on ClosureTurf® Geomembrane 

Construction equipment on the ClosureTurf® geomembrane component will be limited to reduce the 
potential for geosynthetics damage.  Observe/provide the following: 

 Use power source generators capable of providing constant voltage to all required equipment under 
combined-line load. 

 Secondary containment to catch spilled fuel under equipment where applicable. 
 No equipment with tire or track ground contact pressure exceeding 5 psi will be allowed on the 

partially constructed ClosureTurf® system until after the completed installation of the sand infill 
component. 

 ClosureTurf deployment or installation equipment only is allowed. Regular, non-installation traffic is 
not permitted.  

 No equipment will be left running and unattended over the constructed geomembrane component.  
 Equipment operators shall check for sharp edges, embedded rocks, or other foreign materials stuck 

into or protruding from tires prior to operating equipment on the geomembrane component.  
 Path driven on geomembrane component will be as straight as possible with no sharp turns, sudden 

stops or quick starts. 
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5.5 Wrinkles 
Wrinkles occur during the geomembrane installation due to changes in geomembrane temperatures and 
deployment methods. The wrinkles may interfere with the installation of the engineered turf layer as well 
as the final appearance of the ClosureTurf® system. Observe that: 

 Snapping procedures are followed. 

 Wrinkles are repaired if they can be folded over as defined the morning after the seam is developed 
and the liner is in a cool state.  

6.0 Installation – Engineered Turf 
Qualification requirements for the personnel who install the Engineered Turf component are shown in 
Watershed Geo Installation Specification 01 73 19. 

6.1 Delivery – Engineered Turf 

Box trucks will deliver 27 rolls per truck.  Rolls will be strapped in groups of 9 allowing equipment (i.e. 
pick-up truck, skid steer) to pull the grouped rolls to the front of the truck.  Rolls can be pulled directly to 
the ground or carpet stingers can move the rolls to a designated area.   Observe the following: 

Observe the following: 

 The engineered turf is wrapped in rolls with protective covering. 
 The rolls are not stacked more than 3 high.  
 The rolls are not damaged during unloading. 
 Protect the engineered turf from mud, soil, dirt, dust, debris, cutting, or impact forces. 
 Stacking/staging methods will be utilized that will not create creases within the engineered turf. 
 Each roll must be marked or tagged with proper identification. 
 Rolls that have been rejected due to damage are be removed from the site or stored at a location separate 

from accepted rolls, designated by the Owner/Operator. 
 Rolls that do not have proper manufacturer’s documentation will be stored at a separate location until 

documentation has been received and approved.  

6.2 Installation – Engineered Turf - Surface Preparation 

Prior to installation of Engineered Turf, observe the following: 

 ClosureTurf® geomembrane has been installed in accordance with the contract specifications. 
 The geomembrane installation documentation has been completed and approved by the POR for areas 

were the Engineered Turf is to be installed. 
 The supporting surface (i.e., the geomembrane) does not contain stones, debris, membrane grindings or 

large scraps left over from the installation process that could damage or impede surface water flow 
through the Engineered Turf. 
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6.2.1 Installation – Engineered Turf – Deployment & Field Seaming 

During deployment of Engineered Turf, observe the following: 

 Observe the turf as it is deployed.  
 Verify that equipment used does not damage the turf or underlying geomembrane by handling, 

trafficking, leakage of hydrocarbons, or by other means. 
 Verify that during deployment, the Engineered Turf filaments point upslope. 
 Verify that the turf is anchored to prevent movement by the wind (the contractor is responsible for 

any damage resulting to or from windblown Engineered Turf). 
 Verify that the turf remains free of contaminants such as soil, grease, fuel, etc. 
 Observe that the turf is laid substantially smooth and substantially free of tension, stress, folds, 

wrinkles, or creases. 
 Observe the deployment of the sewn seam panel process to insure proper flipping to expose the turf 

surface up after seaming operations. After the first panel of the project is deployed, deployment will 
be done on the adjacent turf panel to avoid damage.  

 Horizontal cross seam/panel extension on slopes will be offset a minimum of five feet in the direction 
perpendicular to the seam (i.e., no adjacent cross seams on slopes).  

 At least one complete panel shall separate any horizontal cross seam/panel extension. 
 Horizontal cross seam connection will be performed prior to the vertical production seaming. 
 Once the horizontal cross seam/panel extension is completed on a sewn seam, the excess seam 

overlap on the bottom of the weld or seam shall be cut off.  

  6.2.1.1 Installation – Engineered Turf – Fusion Seaming Method 
 Engineered Turf fusion seaming device will be a DemTech VM20/4/A fusion welder only. 
 Fusion seams require an approx. 4 inches of overlap. 
 Fusion seaming welds will be in in the direction of upslope towards downslope when the tufts 

are pointing upslope. 
 Frayed or loose geotextile strands will be cut off or removed. 
 Prior to starting the production fusion seaming, trial seams must be performed as outlined in 

Section 6.2.1.2 below. 
 Demonstrate the preparation methods and equipment utilized for removal of the salvage from 

the outside edge of the rolls of turf (i.e. trimming & cutting devices). 
 Electrical trimming and cutting devices will be utilized for salvage trimming.  
 Box blades and knives will not be utilized for salvage trimming.  
 Demonstrate and control the fraying of geotextile strands when performing the removal of 

salvage.  
 Any damage that occurs due to production seaming will be repaired as outlined in WG 

Installation Guidance Documents. 
 Any defects, including but not limited to over-melted fusion seams incapable of holding sand 

infill will be repaired as outlined in 7.2.2. 

6.2.1.2 Installation – Engineered Turf – Fusion Seaming Method Trial Seam 
Requirements 

 
1. Prior to turf component welding, CQA personnel shall observe and document the following: 
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a. Turf welding apparatus are tested;  
b. at daily start-up; and 
c. immediately after any break; or  
d. anytime the machine is turned off for more than 30 minutes.  

2. Procedures:   
a. The turf trial weld will be completed under conditions like the panels that will be welded 

including but not limited to turf fiber orientation.  
b. If at any time, the CQA Personnel believe that an operator or fusion welding apparatus is not 
functioning properly, a Field Trial Seam Test must be performed.  
c.    Any dispute concerning proper installation techniques, or the proper function of fusion 
welding equipment will be resolved by the OWNER’S REPRESENTATIVE. 
d. The trial weld must be allowed to cool to ambient temperature before seam testing. 

3.  Trial Sample Test Results: 
a.   Trial weld samples must comply with “VISUAL PASSING CRITERIA” Visual passing criteria is 
verified when a manual peel/pull test is performed, and the top turf panel tufts transfer to the 
bottom turf panel. The transfer of approx. 75% of the tufts constitutes a passing trial weld.   

4. Field Seam Test Failure: 
a. Less than approx.75% of the top turf panel tufts do not transfer to the bottom turf panel.      

5.   Additional Trial Sample Testing Requirements:  
a. Two consecutive trial welds meet the visual passing criteria. 

6.  The trial weld sample must be a minimum of 3 feet long and 12 inches wide, with the seam centered 
lengthwise. 

7.  If a welding apparatus exceeds 5 hours in the second half of the day, another trial seam must be 
performed. 

8. CQA documentation of trial seam procedures will include the following: 
a.   The names of the seaming personnel; 
b.   The name of the fusion seaming technician; 
c.   the welding apparatus number, time, date; 
d.   ambient air temperature; and 
e.   welding apparatus temperature & speed setting. 

6.2.1.3 Installation – Engineered Turf – Sewn Seam Method  

 A single stitch prayer type seam is constructed using an American Newlong sewing machine or 
equivalent. 

 The thread will be Polyester or equivalent.  
 Sewing will occur between the 1st and 2nd row of tufts from the edge.  
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6.2.2  Installation – Engineered Turf Repairs and Tie-In Procedures 

When Repairs and Tie-Ins to Engineered Turf occur, observe the following: 

 Tie-In’s to Engineered Turf will be completed by using a fusion seam.  
 Seaming equipment for Engineered Turf will be a DemTech VM 20/4/A welder. 
 Tie-in seams may optionally utilize a Varimat V2. 
 A hand-held heat gun should be used in smaller/concentrated areas only.     

6.2.3 Installation – Equipment on Engineered Turf  

No equipment will be allowed on slopes exceeding 15% until Sand Infill is in place. On slopes less than 
15%, such as top decks, ATV type vehicles will be allowed prior to infill placement if the rubber tire or 
track ground contact pressure is less than 5 psi. Post construction (full specified sand infill thickness) 
ground contact pressure on slopes greater than 15% should be limited on the ClosureTurf® system to less 
than 35 psi. On slope less than 15% allowable tire/track ground contact pressures will be limited to less 
than 85 psi. Allowable tire/track ground contact pressures may be increased with the written approval of 
the engineer.  
 
In all phases of construction, equipment used on the ClosureTurf® product will not be allowed to change 
speed or direction in a manner that could displace or damage the ClosureTurf® system. Higher traffic areas 
will require sand to be placed at the full height of the turf blades. Regularly trafficked areas will be 
designed and approved by the engineer. 
 
It should be noted that the above-recommended load limits assume that the subgrade, which is not part 
of the ClosureTurf system, is adequate to support the anticipated vehicle loading without creating rutting 
or bearing capacity issues.  
 

7.0 Installation – Sand Infill 

This component of the ClosureTurf® system is a specialized mixture of sand infill that is placed between the tufts 
of the Engineered Turf component.  

Observe that the following general requirements regarding Sand Infill are met: 

 Sand Infill will be in accordance with Watershed Geo® Sand Infill Specification 31 05 16.  
 Areas that are to receive sand infill must be inspected and accepted by the POR or CQA Personnel before 

placement of sand infill takes place. 
 

7.1 Submittals and Testing – Sand Infill 

See contract specifications for Sand Infill MQC Submittals and submittal/testing requirements regarding the Sand 
Infill.  
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7.2 Installation – Sand Infill Deployment 

Observe that the following installation guidelines regarding the Sand Infill: 

 Sand infill thickness will be verified at a minimum frequency of 20 measurements per acre of final cover 
installed. 

 The sand infill layer will be placed to a ½ inch minimum thickness. 
 The sand infill will be worked into Engineered Turf as infill between the synthetic yarn blades.   
 No equipment will be allowed on slopes exceeding 15% until the sand infill is in place.  
 Air Blown Conveyance Systems and/or High Speed Conveyor Belt Systems are the preferred method to 

spread and place the sand infill.  
 Contractor shall explain in detail in the pre-construction meeting the method of sand infill deployment to 

be used.  
 The sand infill deployment method will be approved prior to installation of the sand infill.  
 For slopes 3H: 1V or steeper the sand infill will be placed using an Air Blown Conveyance System and/or 

High Speed Conveyor Belt System method that demonstrates achievable results.  
 The sand infill placement will be done in front of the deployment equipment to improve the bearing 

capacity of the previously installed ClosureTurf® components. 
 Sand Infill brushing must utilize a light weight low center of gravity machine capable of accessing slopes 

and achieving proper brushing techniques without prior written approvals. 
 Bushing sand infill must be performed before any rain event. 
 Sand infill placement cannot occur with snow or ice on the Engineered Turf component.   
 Verify that underlying geosynthetics installations are not damaged during placement operations.  Mark 

damaged geosynthetics and verify that damage is repaired. 
 Verify no geotextiles are exposed once the sand infill is complete. 

The method for measuring the Sand Infill thickness will be performed utilizing a turf infill depth tool or digital 
caliper with depth rod capabilities, or a POR approved alternate measuring device.  
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7.3 ClosureTurf® with Rock Rip Rap Infill for Ditches 
When ClosureTurf ® is installed in ditches and rock rip rap infill is placed in lieu of sand infill, it creates a 
ditch lining armor that will allow high flow velocities to convey without damage or maintenance to the 
liner system. See Figure 5.  

                

Figure 5: Typical ClosureTurf® with Rip Rap Ditch Section 

7.3.1 Installation – Alternate Infill - HydroBinder® for Downslope Channels 

HydroBinder® is typically delivered to the jobsite on pallets in either 3000# bulk bags (1 per pallet) or 80# 
bags (42 per pallet).  It is delivered on a flatbed with 16 pallets (typical) per truckload. 

Verify the following regarding installation of HydroBinder® Infill: 

 The HydroBinder® infill layer may be placed using any appropriate equipment capable of completing 
the work while meeting loading requirements specified herein. 

 Manual hand spreading is acceptable when equipment isn't practical.  
 Contractor / Installer will explain in detail in the pre-construction meeting t h e  m e t h o d  o f  

HydroBinder® i n f i l l  d e p l o y m e n t .   
 Contractor / Installer will provide training, safety equipment and documentation to be in compliance 

with any Occupational Safety and Health Administration (OSHA) standards related to respirable 
crystalline silica in the workplace. 

 Installation of HydroBinder® infill will only be performed by a Watershed Geosynthetics’ licensed and 
approved infill installer. 

 The HydroBinder® will be installed into the turf while it is in a dry state.  
 Prior to placing the HydroBinder®, the engineered turf will be dry.   
 If the turf is wet from rain or dew, the installer shall wait until it is dry.   
 The installer may attempt to speed up the drying process by using a blower (i.e., leaf blower, industrial 

blower, etc.).   
 The HydroBinder® will be worked into the tufts so the tufts are in an upright position.   
 The HydroBinder® infill layer will be placed to a ¾ inch minimum thickness not to exceed 1 inch thick. 
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 Reduce trapped tufts as much as practical. 
 Do not backfill anchor trenches until turf has been installed with HydroBinder® infill unless approved 

by the POR.  
 The hydration process must occur the day of the HydroBinder® infill placement.  
 The desired HydroBinder® infill thickness will be achieved prior to the hydration process.  
 The cemented infill is hydrated thoroughly however care must be taken to avoid displacement of the 

non-hydrated infill.   
 The objective is to soak the area to start the hydration process but not to inundate with water beyond 

saturation.   
 Once hydration is completed as described, backfill and compaction of the vertical anchor trenches 

should take place. 
 The infill is to be placed / spread using a manual drop spreader, top-dresser and/or drop spreader 

attached to low ground pressure equipment with adequate dust control. 
 If weep holes are required for draining the internal drainage layer through the engineered turf, 

remove the HydroBinder® in the areas of the weep holes prior to hydration or block the weep hole 
locations prior to infilling.  Blocks may consist of pipe, dowels, etc.  Weep holes are typically ½ to ¾-
in diameter and are located at the toe of slope on 2-ft centers.   

7.3.2 Installation – Brushing in the HydroBinder® Infill 
The HydroBinder® infill will need to be worked into the tufted fibers of the engineered turf such that the 
turf fibers are in an upright position. This can be achieved as follows: 

 The infill will be worked into the tuft fibers so the tuft fibers are in an upright position with the infill 
at a measurable ¾ inch minimum depth. This is achieved with common mechanical turf broom, power 
broom, shop broom, yard rakes, or greens groomer rakes. 

 Brushing should be performed in all four directions starting with the direction against the lay of the 
fibers.  Multiple passes may be required.  

 Trapped turf fibers will not remain with Binder left floating on turf fibers. 
 The HydroBinder® may need to be placed in 2 to 3 lifts with brushing in between lifts to effectively 

work the material into the tufts and achieve fibers that are upright. 
 The engineered turf will be visually inspected to confirm that the turf fibers are upright and that there 

are no trapped fibers.  
 Thickness measurements of the HydroBinder® infill will be taken using a turf infill depth tool or digital 

caliper with depth rod or equivalent device.   
 Measurements will be taken at a minimum frequency of 10 measurements per 1,000 sf (for smaller 

projects) or 20 per acre (for larger projects) of installed area.  
 The desired HydroBinder® infill thickness will be achieved prior to the hydration process.  

ClosureTurf with HydroBinder contains a unique drainage system where some water will drain on the 
Super Gripnet® liner. This water may build up and cause the Engineered Turf and HydroBinder® infill to 
lift. This is not normally an issue to the overall performance of the product. However, the geomembrane 
must be allowed to drain at all times. If surface water flows are pinched off by various construction 
techniques such as placing rip rap check dams in channels, the Turf and HydroBinder® will lift as needed 
until the pressure can be alleviated.  

7.3.3 Installation – Hydration of the HydroBinder® Infill 
The HydroBinder® infill will be hydrated in place as follows: 
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 The hydration process will occur on the same day as the HydroBinder® infill placement.  
 Hydrate the infill thoroughly without causing displacement of the product. This may require another 

pass after waiting momentarily to allow the initial water application to soak in. 
 Estimated application rate is approx. 0.12 to 0.20 gallons per square foot of area depending on site 

specific conditions. Application rate will be adjusted accordingly to provide adequate hydration as 
defined in this guidance. 

 Verification of adequate hydration will be made 10 to 14 hours after the initial hydration. Additional 
hydration will be completed if necessary. 

 The installer shall not overhydrate the infill so that water begins to runoff and cause loss of cement 
infill during the process.   

 Visual verification can be performed that the HydroBinder® infill has been fully hydrated, and not over 
hydrated.   

 Visually observe that the top of the HydroBinder® has a wet sheen (denoting saturation) but that 
water is not ponding on top.   

 Excavate (with finger or small tool) into the HydroBinder® at a rate of 1 probe per 100 sq. ft. on smaller 
jobs and 20 per acre on large jobs to confirm full hydration of the section has been achieved. 

 An additional method to check saturation is to tap the surface a few minutes after saturation. Water 
should be brought up and pool at the surface. 

 To improve curing, the hydrated area may be covered with plastic sheeting.   
 If freezing temperatures are expected, the hydrated area should be covered with burlap and / or 

plastic sheeting.  
 The HydroBinder® infill will harden within 24 hours following hydration. 
 The 28-day compressive strength is tested by the HydroBinder® manufacturer before shipping. 
 If the HydroBinder® should harden to the touch within 24 hours. 
 Personnel access on the HydroBinder® infilled surface will be prohibited for 24-hr following the 

hydration of the HydroBinder®. 
 Once hydration is completed and the HydroBinder® has set up, backfill and compaction of the anchor 

trenches may be performed. 

7.3.4 Installation – Cold Weather Placement and Curing of the HydroBinder® 
Cold weather placement and curing techniques for HydroBinder® shall be consistent with industry 
standard techniques used for concrete and cement products.  The following guidelines are suggested: 

 Follow the procedures in American Concrete Institute (ACI) 306 – Guide to Cold Weather Concreting. 
 ACI 306 defines cold weather as three consecutive days of the following: 

- Average daily temperature falls below 40 deg F; or  
- The air temperature does not rise above 50 deg F for more than half of a day in one 2-hour period. 

 At the time of HydroBinder® placement, the subgrade and surface of the engineered turf will be at a 
temperature of at least 36 deg F and rising.  

 Ensure that frost or frozen surfaces are thawed with no standing water.  
 If the temperature can fall below 32 °F within 24 hours of application, heated tarps and/or insulated 

blankets are required to maintain the temperature above 55 deg F for at least 7 days. 
 If heated tarps begin to dry out the HydroBinder®, water may need to be added to keep it moist.  

 
The project design engineer and/or resident engineer shall provide technical specifications and guidance 
for cold weather concreting based upon project specific details (i.e., geographical location, weather, and 
time of year), and the engineer shall review and approve all proposed installation methods.  
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7.3.5 Installation – Alternate Infill – Sand Infill with ArmorFill® 

Verify the following regarding installation of ArmorFill® Infill: 

 Installation of ArmorFill® will be completed by or managed by an infill installer certified by Watershed 
Geosynthetics. 

 Apply ArmorFill® under dry weather conditions and when precipitation is not expected for at least 72 
hours after installation. 

 Apply ArmorFill® on a previously installed ClosureTurf® system that is free of leaves and other material 
that may inhibit the penetration of the ArmorFill® into the sand component. 

 Apply ArmorFill® only after approval of the finished ClosureTurf® product installation. 
 Verify ArmorFill® and water mix ratio by logging volume mixed of each component. 
 Verify that ArmorFill® has saturated the sand by inserting a probe and displacing a 1 square inch area 

of sand for inspection. 
 Check saturation randomly at a rate of 20 probes per acre. 
 Verify proper application rate by marking a known area and applying the proper volume to that area.  
 Adjust delivery rate to match the delivery volume per area. 
 Mix in a hydraulic conveyance system such as a water truck or portable tank. 
 Utilize a small agitation pump to mix and recirculate the ArmorFill® within the tank to impede 

separation. 
 Reduce the number of equipment set-ups required and take care with the application hose so as 

previously applied ArmorFill® is not displaced by dragging of the hose. 
 Spray product evenly. 
 Do not apply ArmorFill® in inclement weather or in freezing temperatures. 
 At the completion of ArmorFill® placement activities, clean the equipment thoroughly and purge the 

tank and hoses of the product. 
 All waste product will be disposed of in accordance to site regulations 
 Avoid unnecessary foot traffic on the applied product for 24 hours. 
 No vehicle traffic is allowed on the applied product for 7 calendar days.  

7.4 Installation – Coverage - ArmorFill® 
 

Please contact Watershed Geo regarding ArmorFill and site specific conditions. 

7.4.1 Installation – Coverage - HydroBinder® 

 


