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SECTION 24010
MONITORING WELL ABANDONMENT
PART 1- GENERAL
1.1 SUMMARY

A. This Section includes the abandonment of monitoring wells identified for decommissioning on the
project drawings.

1.2 QUALITY ASSURANCE
A. Reference Standards:
1. The latest edition of the following standards, as referenced, shall be applicable. New York State
Department of Environmental Conservation’s (NYSDEC’s) Policy “CP-43: Groundwater Monitoring
Well Decommissioning Policy.”

1.3 WELL LOCATIONS

A. All existing monitoring wells to be abandoned have been identified on the Contract Drawings (Sheet
1, Sheet 5, and Sheet 6).

1.4 WELL INFORMATION

A. A table that summarizes the well data for each well to be abandoned can be found at the end of this
specification.

1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING
A. Delivery and Storage:

1. Store products and materials at locations where unnecessary handling is avoided and where they will
not interfere with the Owner's operations, construction operations or public travel.

2. Cover all grouting materials to protect the materials from hydration by precipitation.

1.6 QUALITY ASSURANCE
A. Registration:
1. All work shall be completed by a well drilling contractor registered in the State of New York, who shall
comply with all applicable rules, regulations, and guidelines published by the State of New York regarding
performance of the work.

B. Utilities for Construction:

1. Unless otherwise provided for, the Contractor shall furnish his own source of electricity, fuel, and
potable water required to perform the work, and shall bear the costs of these services.

C. Protection of Property:

1. The Contractor shall properly protect all surface and subsurface structures and surrounding areas from
damage which may result from the methods employed in performing the work. The Contractor shall be
responsible for any damages to such structures resulting from his operations. Damaged property shall be
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repaired or replaced to a condition which is equal to that which existed prior to damage. The Engineer and
the Owner shall have the right to approve these restoration measures.

2. The Contractor shall clear all underground utilities within the proposed work areas by calling Dig Safely
New York, municipal authorities, and public utilities of record prior to commencing all work.

D. Health and Safety:

1. Prior to mobilization to the site, the drilling contractor will be responsible for providing a copy of a
project specific Health and Safety Plan (HASP) to the Engineer. A copy of the the HASP will be kept on
file at Engineer’s office for reference. The contractor will also be responsible for meeting the minimum
requirements put forth by the Contract Documents. All on-site personnel must have completed the
necessary 40-hour HAZWOPER training.

2. The Contractor shall comply with all applicable laws and regulations governing the furnishing and use
of safeguards, safety devices, and protection of equipment. The Contractor shall take any necessary
precautions to protect the life and health of employees and the public in performance of the work.

PART 2 -PRODUCTS

2.1 MATERIALS
A. Bentonite-Cement Grout:
1. Bentonite-cement grout shall consist of Type | Portland cement (refer to ASTM Standard C150), finely
ground sodium-bentonite type clay, and potable water. The mixture shall consist of one 94 pound bag of
Type 1 Portland cement, 3.9 pounds of bentonite clay powder, and 7.8 gallons of potable water.
B. Bentonite Seal:
1. A one-foot thick bentonite seal consisting of 1/4-inch diameter sodium-bentonite chips hydrated with
potable water shall be placed at the top of the bentonite-cement grout column. The seal shall be no less
than three (3) inches below the existing site grade.

PART 3-EXECUTION

3.1 WELL ABANDONEMENT

A. General Requirements:

1. All abandoned wells must be fully sealed in a manner appropriate for site specific geologic conditions to
prevent contaminant migration through the borehole.

2. The Contractor shall maintain a complete and accurate record of the well abandonment operation. For
each well abandoned, the Contractor shall complete a Well Decommissioning Record (Figure 3 of
NYSDEC’s Groundwater Monitoring Well Decommissioning Policy) The information to be recorded shall
include the well ID, the depth of the well and riser diameter, the name of the driller and drilling company,
the date of the decommissioning, type of plugging material used, the volume of materials used, the interval
grouted, and the method of placing the plugging material into each well. All records shall be submitted to
the Engineer within five (5) business days after the well abandonment is complete.

3. All work shall be completed under the direction of the Engineer’s on-Site representative.
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B. Plugging Procedures:

1. The bentonite-cement grout mixture shall be placed in the well by pumping the mixture down a tremie
pipe of a least one-inch inside diameter which has been placed to the bottom of the well to avoid
segregation or dilution of the sealing materials. The slurry shall be applied in one continuous operation
until the well is filled to within at least three feet of the ground surface elevation. The tremie pipe shall be
submerged in the grout during grout placement. Equipment used for pumping the grout shall be of the
diaphragm, piston, gear, or helical type. The Contractor shall be responsible for determining the amount of
grout required to plug each well.

2. The contractor shall allow the grout mixture to settle a minimum of two hours prior to placing the
bentonite seal or backfill soils on the grout. Additional grout, if necessary, should be added to the well
borehole to raise the grout level to within at least one foot of the ground surface elevation.

3. A one-foot thick bentonite seal consisting of 1/4-inch diameter sodium-bentonite chips hydrated with
potable water shall be placed at the top of the bentonite-cement grout to provide a secondary seal.

C. Removal of Well Materials:

1. The concrete surface seal and protective steel casings around monitoring wells shall be removed only
after the initial grouting of the well is completed.

2. The top 5-feet of PVC well riser shall be removed to by unthreading the PVC joints, cutting the riser
pipe, or lifting the riser pipe upward using a cable hoist system or similar tool.

3. All PVC well riser, screen, and protective casings shall be placed beneath the capping system.
C. Decontamination:

1. All down-hole equipment will be thoroughly decontaminated on-site prior to abandoning each well with
a high-pressure steam cleaner.

D. Site Restoration:

1. The Contractor shall restore the site to a condition that reasonably approaches the original condition of
the property prior to the start of work. After all well boreholes are sealed, the work area shall be graded to
conform to the existing ground contours.

2. Upon completion of the work, the Contractor shall remove from the premises, all materials, debris,
tools, and machinery used to complete the work. Plugging materials, grease, or other materials, which have
accumulated on the work site premises shall be removed. The contractor shall dispose of all excess
materials, the well protective casings, and PVC well pipe off-site in accordance with all local, State, and
Federal regulations.
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Well ID

Well Diameter (Inches)

Well Depth (Feet)

South Landfill

MW-1S 2% 25
MW-1SD 2 50
MW-2S 2* 25
MW-2SD 2 76
MW-3S 2* 24.5
MW-3SD 2 81
North Landfill

MW-1 2% 20
MW-2 2* 20
MW-3 2 15
MW-4A 2 14
MW-4B 2 38
MW-5 2 53.5
MW-7 2 64
MW-8A 2 15
MW-8B 2 43
MW-9A 2 14
MW-9B 2 68
MW-10 2 14
MW-12A 2 15
MW-12B 2 64
MW-13 2 14
MW-14 2 14
OW-2 2 12
OW-3 2 12
OowW-4 2 12
Total Depth All Wells 803

* Assumed 2” diameter based on incomplete log information

END OF SECTION
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SECTION 31050
GEOTEXTILES

PART 1- GENERAL

1.1 SUMMARY

A. This Section includes the installation of separation/stabilization fabric as shown on the Contract

Drawings and as specified herein.

1.2 QUALITY ASSURANCE

A.

1.

The latest edition of the following standards, as referenced herein, shall be applicable.

American Society for Testing and Materials (ASTM).

1.3 SUBMITTALS

A

1.

Product Data:

Submit Manufacturer's material specifications, product literature and installation instructions.

1.4 DELIVERY, STORAGE, AND HANDLING

A

1.

Delivery:

Deliver sufficient materials to the site to prevent interruption of the work.

All materials shall be inspected by Contractor upon delivery. Contractor shall notify Engineer of any
damage. Products received at the site torn, with holes, deteriorated, or otherwise damaged will not be
approved and shall be returned and replaced at no expense to the Owner.

Storage:

All material shall be stored in strict accordance with the manufacturer's recommendations and as
approved by the Engineer.

Do not store products directly on ground. Ship and store geotextile with suitable wrapping for
protection against moisture and ultraviolet exposure. Store geotextile in way that protects it from
elements, if stored outdoors, elevate and protect geotextile with waterproof cover.

Handling:

All material shall be handled in strict accordance with the manufacturer's recommendations and as
approved by the Engineer.
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PART 2 - PRODUCTS
2.1 WOVEN GEOTEXTILE
A. Stabilization Fabric: To be used beneath roadways and walks.
B. Composed of polymeric yarn interlaced to foam planar structure with uniform weave pattern.

C. Calendared or finished so yarns will retain their relative position with respect to each other.

D. Polymeric Yarn: Long-chain synthetic polymers (polyester or polypropylene) with stabilizer or
inhibitors added to make filament resistant to deterioration due to heat and ultraviolet light exposure.

E. Sheet Edges: Selvaged or finished to prevent outer material from separating from sheet.
F. Unseamed Sheet Width: Minimum 12 feet.
G. Physical Properties:

1. Mirafi 600X or approved equal meeting the following requirements:

Typical Value
Mechanical Properties Test Method Unit
MD CD
Tensile Strength (at ultimate) | ASTM D 4595 | kN/m (Ibs/in) 30.0(190) 30.0 (190)
Grab Tensile Strength ASTM D 4632 N (Ibs) 1638 (368) 1704 (383)
Grab Tensile Elongation ASTM D 4632 % 27 17
Trapezoid Tear Strength ASTM D 4533 N (Ibs) 690 (155) 623 (140)
CBR Puncture Strength ASTM D 6241 N (Ibs) 6008 (1350)
AT 1 S - mm 0.18
Apparent Opening Size (AOS) | ASTM D 4751 (U.S. Sieve) (80)
Permittivity ASTM D 4491 Sec™ 0.11
. I/min/m* 285
Flow Rate ASTM D 4491 (gal/min/ft?) (7.0)
. i % strength
UV Resistance (at 500 hours) | ASTM D 4355 retained 80
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2. Mirafi HP270 or approved equal meeting the following requirements:

Typiecal Value
Mechanical Properties Test Method Unit
MD CD
Tensile Strength (at ultimate) | ASTM D 4595 | kN/m (Ibs/ft) 41.3 (2832) 42.4 (2904)
Tensile Strength (at 2% strain) | ASTM D 4595 | kN/m (Ibs/ft) 9.1 (624) 11.6 (792)
Tensile Strength (at 5% strain) | ASTM D 4595 | kN/m (Ibs/ft) 20.7 (1416) 24.3 (1668)
Tensile Strength (at 10% strain) | ASTM D 4595 | kN/m (Ibs/ft) 37.8(2592) 42.2 (2892)

Factory Seam Strength

ASTM D 4884

KN/m (Ibs/ft)

18.4 (1250)

retained

Flow R ASTM D 4491 [/min/m* 2444
ow Rate (gal/min/ft) (60)
Permeability ASTM D 4491 cm/sec 0.05
Permittivity ASTM D 4491 sec”! 0.8
. . ) , - mm 0.43
Apparent Opening Size (/\055)1 ASTM D 4751 (U.S. Sieve) (40)
, = % strength
UV Resistance (at 500 hours) | ASTM D 4355 ‘ y 80

PART 3 - EXECUTION

3.1 GENERAL

A. The Contractor shall be responsible for the installation, and seaming of geotextile fabric in accordance
with the specifications and the manufacturer's recommendations, as approved by the Engineer.

3.2 SUBGRADE PREPARATION

A. Surfaces to be covered with geotextile fabric shall be smooth and free of rocks, sticks, roots, sharp

B.

objects, and all debris that may damage the fabric. The surface to be covered shall be firm and
unyielding, with no sudden changes or breaks in grade. There shall be no standing water or excessive
moisture on the surface when the fabric is placed.

The compacted subgrade shall be maintained in a smooth, uniform and compacted condition during
installation of the fabric.

3.3 GEOTEXTILE INSTALLATION

A. The fabric shall be cleaned of all debris or other materials that may negatively affect the fabric's

performance.

Mechanical equipment shall not be permitted to operate directly on the fabric unless authorized to do
so by the manufacturer and approved by the Engineer.

Geotextile Placement
Fabric shall be placed as recommended by the manufacturer and approved by the Engineer on surfaces

which have been prepared to conform with these Specifications and found acceptable for fabric
installation.
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D.

1.

The fabric shall be placed as smooth and wrinkle-free as possible.

When installing geotextile in trenches, swales, ditches, etc., overlap geotextile in the direction of flow.
All areas of fabric damaged during installation as determined by the Engineer shall be repaired or
replaced by the Contractor as specified at no additional cost to the Owner. Should the fabric be
damaged during any step of the installation, the damaged section shall be repaired by covering it with
a piece of fabric which extends at least 24 inches in all directions beyond the damaged area. The fabric
shall be secured by sewing or bonding as approved by the Engineer.

At time of installation, fabric will be rejected if it has defects, ribs, holes, flaws, deterioration, or
damage incurred during manufacture, transportation, handling, or storage. Damaged materials shall be
removed and replaced at no additional cost to the Owner.

Fabric shall be placed with long dimension down slope.

Fabric shall be protected at all times during construction from contamination by surface runoff and any
fabric so contaminated shall be removed and replaced with uncontaminated fabric.

Seams and Overlaps of Geotextile:

All overlaps shall be a minimum of eighteen (18) inches (450 mm).

3.4 COVER MATERIALS OVER GEOTEXTILES

A. Granular materials shall be placed on geotextiles as shown on the Contract Drawings. During back

B.

C.

dumping and spreading, a minimum depth of 6 inches of granular material shall be maintained at all
times between the fabric and wheels of trucks or spreading equipment. All equipment used in
spreading or traveling on the cover layer for any reason shall exert low ground pressures and shall be
approved by the manufacturer and Engineer. Dozer blades, etc. shall not make direct contact with the
fabric; however, if tears occur in the fabric during the spreading operation, the granular material shall
be cleared from the fabric and the damaged area repaired as previously described.

The granular material shall be spread in the direction of fabric overlap. Large fabric wrinkles which
may develop during the spreading operations shall be folded and flattened in the direction of the
spreading. Occasionally, large folds may reduce the fabric overlap width. Special care shall be given
to maintain proper overlap and fabric continuity.

All equipment spreading cover material or traveling on the cover layer shall avoid making sharp turns,
quick stops or quick starts.

Fabric shall be covered as soon as possible after placement to minimize exposure to sunlight. Fabric
shall not be exposed for more than 5 days.

3.5 DISPOSAL OF SCRAP MATERIALS

A. On completion of installation, the Contractor shall legally dispose of all trash and scrap material
offsite or in a location approved by the Owner and Engineer, remove equipment used in connection with
the work herein, and shall leave the premises in a neat acceptable manner.

END OF SECTION
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SECTION 31060
SYNTHETIC GEOMEMBRANE

PART 1 - GENERAL

1.1 SUMMARY

A.

Section includes textured synthetic geomembrane.

1.2 REFERENCES

A.

1.

10.

11.

12.

13.

American Society for Testing and Materials (ASTM)
D 1004 Test Method for Initial Tear Resistance of Plastic Film and Sheeting

D 1238 Standard Test Method for Flow Rates of Thermoplastics by Extrusion
Plastometer

D 1505 Test Method for Density of Plastics by the Density-Gradient Technique
D 1603 Test Method for Carbon Black in Olefin Plastics

D 3895 Standard Test Method for Oxidative-Induction Time of Polyolefins by
Differential Scanning Calorimetry

D 4218 Standard Test Method for Determination of Carbon Black in Polyethylene
Compounds

D 4833 Standard Test Method for Index Puncture Resistance of Geotextiles,
Geomembranes, and Related Products

D 5199 Standard Test Method for Measuring Nominal Thickness of Geotextiles and
Geomembranes

D 5397 Standard Test Method for Evaluation of Stress Crack Resistance of Polyolefin
Geomembranes Using Notched Constant Tensile Load Test

D 5596 Standard Test Method for Microscopic Evaluation of the Dispersion of Carbon
Black in Polyolefin Geosynthetics

D 5994 Standard Test Method for Measuring Core Thickness of Textured
Geomembranes

D 6392 Standard Test Method for Determining the Integrity of Nonreinforced
Geomembrane Seams Produced Using Thermo-Fusion Methods

D 6693 Standard Test Method for Determining Tensile Properties of Nonreinforced
Polyethylene and Nonreinforced Flexible Polypropylene Geomembranes
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14.

D 7240 Standard Practice for Leak Location using Geomembranes with an Insulating
Layer in Intimate Contact with a Conductive Layer via Electrical Capacitance
Technique (Conductive Geomembrane Spark Test)

Geosynthetic Research Institute

1. GRI GM 13 Test Properties, Testing Frequency and Recommended Warranty for High

Density Polyethylene (HDPE) Smooth and Textured Geomembranes

2. GRI GM 17 Test Properties, Testing Frequency and Recommended Warranty for

Linear Low Density Polyethylene (LLDPE) Smooth and Textured Geomembranes

1.3 SUBMITTALS

A.

10.

11.

Submit product data, samples, schedules, and shop drawings describing the work to be
performed. Work covered by these submittals shall not proceed until they have been
approved by the Engineer.

Required submittals include:

Manufacturer's qualifications.

Liner installer's qualifications.

Liner installer's crew foreman, welders and quality assurance/quality control personnel
qualifications.

Manufacturer's product data and specifications for synthetic geomembrane components.

Manufacturer's detailed description of recommended seaming equipment and procedures,
including testing.

Manufacturer's QA/QC procedures, for both manufacturing and installation.
Synthetic geomembrane panel layout detailing seams and sequence of installation.
Installation schedule.

Material samples of all synthetic geomembrane components, including seams.
Manufacturer's recommended maintenance and repair procedures.

Details of joints, anchoring, penetrations and other construction details.

Submit pertinent record documents including:

Manufacturer's quality control certification for all material delivered. Submit certification
upon delivery.

SYNTHETIC GEOMEMBRANE
31060-2



2.

4.

Results of all destructive and non-destructive seam strength tests performed by the
contractor or installer including failed trial welds, test results and subsequent repairs,
retests and any imperfection repairs, tests and inspections. Documentation shall include
but not be limited to date, location, test unit number, name of tester, type of test and
results of each individual test.

3. Record drawings showing panel layout, number, installation sequence and date,
locations of destructive seam tests, non-destructive tests, all seam test failures and all
repairs and patches.

Upon completion of the geomembrane installation and prior to payment for completed
work, a complete and comprehensive set of records and record drawings shall be
submitted for final review and approval.

1.4 QUALITY ASSURANCE

A. Qualifications

1.

Manufacturer's Qualifications:

The synthetic geomembrane manufacturer shall have manufactured 25 million square feet
of synthetic geomembrane and at least 5 million square feet of the type listed in this
specification.

The manufacturer shall permit the Owner and Engineer to visit the manufacturing plant.
Liner Installer's Qualifications:

The liner installer shall submit to the Engineer documented evidence of their ability and
sufficient capacity to perform the work by having previously successfully installed a
minimum of twenty (20) million square feet of similar type synthetic geomembrane.

The liner installer's crew foreman must have documented minimum qualifications of
successful installation experience of at least five (5) million square feet on five (5)
different projects.

Each of the liner installer's welders shall have documented minimum qualifications of
successful welding experience of 100,000 linear feet of seam.

Liner installer shall have quality assurance/quality control personnel on site at all times.
These personnel will be dedicated solely to performing quality assurance/quality control
functions. The quality assurance/quality control foreman will have documented minimum
qualifications of successful quality assurance/quality control experience of at least three
(3) million square feet, on five (5) different projects. No substitution for QA/QC
personnel will be allowed during the course of the project unless approved by the
Engineer.
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Sheet Manufacturer:
Documentation for the resin shall be checked against the material as received.
Contractor shall supply data on each roll of material documenting that the thickness,

density, percent carbon black, melt index, elongation at break and tensile strength at yield
and break comply with the product specification.

B. Resin used in sheet manufacture shall be specified by the manufacturer.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Deliver, store and handle synthetic geomembrane in accordance with the manufacturer's

recommendations. Each roll shall be clearly labeled with the name of the manufacturer,
product type, roll number, physical dimensions and date of production.

1.6 WARRANTY

A. Manufacturer shall furnish a material warranty for the synthetic gepomembrane material to

the Owner. Material warranty shall be for 5 years commencing with the date of final
acceptance of the installation.

The Contractor shall guarantee the synthetic geomembrane installation against defects in
materials, installation and workmanship for 1 year commencing with the date of
completion. The guarantee shall include the services of qualified service technicians and
all material required for repairs at no expense to the Owner. All welds shall be included
in the guarantee. Where the double wedge welding technique is used, both the inner and
outer welds along the seam shall be guaranteed.

PART 2 - PRODUCTS

2.1 MATERIAL

A. General:

1. All synthetic gegomembrane components shall be new.

2. Synthetic geomembrane material shall be a linear high density polyethylene
geomembrane having a nominal thickness of 60 mils and shall be textured on both sides.

3. The synthetic geomembrane material used must have a maximum coefficient of
permeability of 1 x 10™*? centimeters per second.

4. The synthetic geomembrane material shall be free of holes, blisters, undispersed raw

materials, and any sign of contamination by foreign matter. Synthetic geomembrane
withholes, blisters, undispersed raw material or signs of contamination by foreign
material shall be removed from the site and replaced at no additional cost to the Owner.
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5. The synthetic geomembrane lining material shall be a minimum 20.0' seamless width.
Labels on the roll shall identify the thickness, length, width, manufacturer's mark
number, and the direction to unroll the material.

B. Specific:

1. Textured Geomembrane: Textured synthetic geomembrane shall be manufactured from
first quality polyethylene resins and meet or exceed the following specifications:

High Density Polyethylene (HDPE) Geomembrane

(TEXTURED)
Tested Property Test Method Frequency Minimum Average Values
30 mil 40 mil 60 mil 80 mil 100 mil

Thickness, mil ASTM D 5994 every roll 30 40 60 80 100
Lowest individual reading 27 36 54 72 90
Density, g/cmg, (min.) ASTM D 1505 200,000 Ibs | 0.940 0.940 0.940 0.940 | 0.940
Tensile Properties (each direction) ASTM D 6693, Type 20,000 lbs
Strength at Break, lb/in-width v 45 60 90 120 150
Strength at Yield, lb/in-width Dumbbell, 2 ipm 63 84 126 168 210
Elongation at Break, % 100 100 100 100 100
Elongation at Yield, % G.L.2.0in 12 12 12 12 12

G.L.1.3in
Tear Resistance, Ib ASTM D 1004 45,000 lbs 21 28 42 56 70
Puncture Resistance, |b ASTM D 4833 45,000 lbs 45 60 90 120 150
Carbon Black Content, % (Range) ASTM D 1603*/4218 | 20,0001lbs | 2.0- 2.0- 2.0- 2.0- 2.0-

3.0 3.0 3.0 3.0 3.0

Carbon Black Dispersion ASTM D 5596 45,000 Ibs | Note™ | Note™ | Note™ | Note™ | Note™
Asperity Height, mil ASTM D 7466 secondroll | 16 18 18 18 18
Notch Constant Tensile Load(z), hr ASTM D 5397, 200,000 Ibs | 300 300 300 300 300

Appendix
Oxidative Induction Time, min ASTM D 3895, 200°C; | 200,000 lbs | >100 >100 >100 >100 >100

0, 1atm
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Typical Roll Dimensions

Roll Length®, ft Double-Sided Textured 830 700 520 400 330
Single-Sided Textured 1,010 780 540 410 330
Roll Width(S', ft 225 225 225 225 225
Roll Area, ft’ Double-Sided Textured 18,675 15,750 11,700 9,000 7,425
Single-Sided Textured 22,725 17,550 12,150 9,225 7,425
NOTES:

O“)Dispersion only applies to near spherical agglomerates. 9 of 10 views shall be Category 1 or 2. No more than 1 view from Category 3.
«@NCTL Textured is conducted on representative smooth geomembrane samples.
«®Roll lengths and widths have a tolerance of + 1%.

C. Chemical resistance of the synthetic geomembrane shall be in keeping with typical properties of high quality
polyethylene products currently available through commercial sources.

PART 3 - EXECUTION
3.1 EXAMINATION

A. The geomembrane installer shall certify daily in writing that the subgrade surface on
which the synthetic geomembrane is to be installed is acceptable.

3.2 PREPARATION
A. Surfaces to be lined shall be smooth and free of rocks, sticks, roots, sharp objects, and all
debris that may puncture the synthetic geomembrane. The surface to be lined shall be
firm and unyielding, with no sudden changes or breaks in grade.
B. Moisture Content:

1. Allow no standing water or excessive moisture within construction area.

2. Maintain moisture content of the surface soils to receive synthetic geomembrane within
three percent low of the optimum moisture until covered by the synthetic geomembrane.

3. Cover all surfaces where moisture content is critical promptly after they have been
accepted
for synthetic geomembrane installation.
3.3 INSTALLATION

A. The synthetic geomembrane material shall be cleaned of all debris or other materials that
may negatively affect the membrane system.
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4.

Sheet Placement:

The first ten (10) feet of material of each roll shall be inspected prior to placement by the
Engineer. Material deemed unsuitable for placement by Engineer shall be discarded at no
additional cost to the Owner.

Sheets shall be placed as directed by the manufacturer's representative on surfaces which
have been prepared to conform with these specifications and found acceptable for
membrane installation. A subgrade acceptance form provided by the Engineer shall be
prepared and signed daily by the Installer, Contractor and Engineer. Copies of these
documents shall be included in the final record documents submitted by the Contractor.

The overlap between adjacent sheets shall be a minimum of four (4) inches.

The synthetic geomembrane shall be placed over the prepared surface in such a manner as
to assure minimum handling. Anchor trench excavation and any structure seal preparation
shall be completed before the synthetic geomembrane installation begins. The sheets shall
be of such lengths and widths and shall be placed in such a manner as to minimize field
seaming. Horizontal field seams on the slopes shall be kept to a minimum. Only those
sheets of synthetic geomembrane material which can be anchored and sealed together that
same day shall be unpackaged and placed in position. Placement methods shall minimize
formation of wrinkles. Wrinkles shall be repaired at the direction of the Engineer.

In areas where wind is prevalent, synthetic geomembrane installation shall be started at
the upwind side of the project and proceed downwind. The leading edge of the synthetic
geomembrane shall be secured at all times with sandbags or other means sufficient to
hold it

down during high winds.

Sandbags or rubber tires may be used as required to hold the synthetic geomembrane in
position during installation. Tires shall not have exposed steel cords or other sharp edges
which may snag or cut the synthetic geomembrane. Materials, equipment or other items
shall not be dragged across the surface of the synthetic geomembrane or be allowed to
slide down slopes on the synthetic geomembrane. All parties walking or working upon
the synthetic geomembrane material shall wear soft-sole shoes.

Synthetic geomembrane sheets shall be closely fit and sealed around protrusions through
the synthetic geomembrane. All piping, structures and other protrusions through the
synthetic geomembrane shall be sealed with approved sealing methods, or as shown on
the Drawings.

Smoking shall not be permitted by personnel working on the synthetic geomembrane.
All areas of the synthetic geomembrane damaged during installation as determined by the

Engineer shall be repaired by the Contractor as specified at no additional expense to the
Owner.
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10. No vehicles of any sort will be allowed to operate directly on the liner.

C. Field Seams:

1.

All seams shall be made using either the extrusion welding technique or the double
wedge welding technique. Field seaming is prohibited when either ambient air or sheet
temperatures below 32°F, when the ambient air temperature is above 120°F, when the
sheet temperature is above 158°F, during periods of precipitation, or when winds are in
excess of 20 miles per hour.

All field welds shall have a minimum test strength of 90 ppi with 50% elongation
minimum when tested in shear, and 75 ppi with 25% maximum separation when tested in
peel. A test revealing a non-film tear bond seam failure shall be deemed a failed test
regardless of seam strength. Shear and peel testing shall be performed in accordance with
ASTM D 4437.

Welding equipment which exhibits an excessive number of "burn-outs™ or failing tests, as
determined by the Engineer, shall be removed from the project until proof of repair is
shown. The engineer may require continuous monitoring of the welding machine by the
installer.

Extrusion Welding:

Field joints shall be made by overlapping adjacent sheets a minimum of four (4) inches
and extruding a ribbon of extrusion joining resin between overlapped sheets or over the
seam between the sheets according to procedures recommended by the manufacturer.

Prior to extrusion welding of the seams, all areas which are to become seam interfaces
shall

be cleaned of dust and dirt as directed by the synthetic geomembrane manufacturer's
representative. The slick surfaces of the sheet which are to become seam interfaces shall
be roughened with a wire brush, grinding wheel or other acceptable means as directed by
the synthetic geomembrane manufacturer's representative before extrudate is placed
between the overlapping sheets or over a lapped seam.

Self-propelled extrusion welders shall be used for welding the lapped seams between
sheets.

Hand-held extrusion welders shall be used for making repairs and for welding in areas not
accessible to the self-propelled welder as directed by the synthetic geomembrane
manufacturer's representative.

Double Wedge Welding:
Field joints shall be made by overlapping adjacent sheets a minimum of four (4) inches or

as recommended by the welding machine manufacturer or synthetic geomembrane
manufacturer.
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Prior to double wedge welding of the seams, all areas which are to become seam
interfaces
shall be cleaned of dust and dirt as directed by the geomembrane manufacturer.

Self-propelled double wedge welders shall be used for welding the lapped seams between
sheets.

Double wedge welding shall not take place unless the sheet is dry.

Hand-held extrusion type welders shall be used for making repairs and for welding in
areas not accessible to the self-propelled welders as directed by the synthetic
geomembrane manufacturer's representative.

Defects and Repairs:

All seams and non-seam areas of the geomembrane shall be examined by Installer for
identification of defects, holes, blisters, excessive scuffing, wrinkles, distress,
undispersed raw materials and any sign of contamination by foreign matter.

Defective or damaged materials shall be identified via a deficiency report. Actions taken
to resolve or correct the problem will also be recorded on the form.

Defects, wrinkles, holes, blisters, undispersed raw materials, signs of contamination by
foreign matter, unacceptable welds in geomembranes and other unsatisfactory conditions
will be identified on the Daily Report Form. The repair or corrective action to "correct”
the problem will also be recorded on a Deficiency Correction Form.

Both deficiency and daily reports must be received and approved by the Engineer prior to
covering the geomembrane.

Each suspect location both in seam and non-seam areas shall be non-destructively tested
as

specified. Each location which fails the non-destructive testing shall be marked by
Installer and repaired. Work shall not proceed with any materials which will cover
locations which have been repaired until laboratory test results with passing values are
available. Owner or Engineer may require Installer to perform conformance tests in areas
which appear inadequate or damaged. Owner shall pay for tests which show suspect areas
are adequate. Installer shall pay for tests which prove suspect areas are inadequate or
deficient.

Geomembrane Repair Procedures:

Any portion of the Geomembrane failing a destructive or non-destructive test shall be
repaired. Several procedures exist for the repair of these areas. The final decision as to
the appropriate repair procedure shall be decided by the Engineer. The procedures
available include:
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a. Patching - used to repair large holes, tears, wrinkles, and contamination by foreign
matter;

b. Buffing and re-welding - used to repair small sections of extruded seams;

c. Spot welding or seaming - used to repair small tears, pinholes, or other minor localized
flaws;

d. Capping - used to repair large lengths of failed seams or wrinkles;
e. Topping - used to repair areas of inadequate seams which have an exposed edge;
2. In addition, the following provisions shall be satisfied:

a. Surfaces of the geomembrane which are to be repaired shall be abraded no more than one
hour prior to the repair;

b. All surfaces must be clean and dry at the time of the repair;
c. All seaming equipment used in repairing procedures must be approved;

d. The repair procedures, materials, and techniques shall be approved in advance of the
specific repair by the Engineer.

e. Patches or caps shall extend at least 6 in. beyond the edge of the defect, and all corners of
patches shall be rounded with a radius of at least 3 inches.

H. Geomembrane Verification of Repairs:

1. All repairs shall be identified on the as-built drawing. Each repair shall be
nondestructively tested using the methods described in Paragraph 3.4 (C) of this Section
as appropriate. The Engineer may also require repaired areas to be destructively tested.
Failed tests indicate that the repair shall be redone and retested until a passing test result
is obtained.

3.4 FIELD QUALITY CONTROL
A. Installation Contractor shall employ on-site physical inspection of installation procedures.

B. Contractor shall notify Engineer in writing when material is delivered to site. Contractor
will perform conformance tests on material within three (3) weeks of receiving materials.
At a minimum, parent material conformance testing shall be performed every 50,000
square feet of liner material delivered to the site. A two foot wide sample along the entire
roll width shall be cut after the first lap on the roll is removed and submitted by the
Contractor for testing. The following tests shall be performed:
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1. Textured Synthetic Geomembrane:

1)
2)

3)

1)

2)

3)

4)

5)

PROPERTIES TEST 60 MILS TESTING FREQUENCY
METHOD (MINIMUM)
Thickness mils (min. ave.) D 5994 Nom. (-5%) Per roll
e lowest individual for 8 out of 10 -10%
values -15%

¢ lowest individual for any of the 10
values

Tensile Properties (3) (min. ave.) D 6693 90 20,000 Ib
e  break strength — Ib/in. Type IV 250

e break elongation - %

Puncture Resistance — Ib (min. ave.) D 4833 66 45,000 Ib

Installation Contractor shall perform physical nondestructive testing on all welds to
document airtight homogeneous seams. Testing shall consist of pressure testing on fused
seams and vacuum box testing on extrusion welded seams. Engineer shall observe and
document that all non-destructive testing of the geomembrane was performed.

Air Pressure Testing (ASTM D5820):

Equipment for Air Testing:

Air pump capable of generating and sustaining a pressure between 20 to 60 psi.

Rubber hose with fittings and connections.

Sharp hollow needle, or other approved pressure feed device with a sealed and liquid
filled pressure gauge capable of reading and sustaining a pressure between 0 and 60 psi in
one pound increments.

Procedure for Air Testing:

Seal both ends of the seam to be tested.

Insert needle or other approved pressure feed device into the sealed channel created by
the fusion weld.

Inflate the test channel to a pressure of approximately 25 to 30 psi, and allow the
pressurized channel to stabilize for two (2) minutes. Re-inflate to a minimum of 25 psi as
necessary. The initial pressure reading shall be recorded once stabilization has taken
place. Close valve, observe and record the initial pressure.

Observe and record the air pressure five (5) minutes after the initial pressure setting is
recorded. If loss of pressure exceeds 4 psi or if the pressure does not stabilize, locate the
suspect area and repair.

At the conclusion of all pressure tests, the end of the air-channel opposite the pressure
gauge shall be cut. A decrease in gauge pressure must be observed or the air channel will
be considered “blocked” and the tests shall be repeated from the point of blockage. If the
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6)

1)

2)

3)

4)

b)

5)

b)

1)

2)

3)

point of blockage cannot be found, cut the air channel in the middle of the seam and treat
each half as a separate test.

Remove the pressure feed needle and seal the resulting hole be extrusion welding.

In the event of a Non-Complying Air Pressure Test, the following procedure shall be
followed:

Check seam and seals and retest seams.

If a seam will not maintain the specified pressure, the seam shall be visually inspected to
localize the flaw. If this method is unsuccessful, cut one inch (1) samples from each end
of the seam.

Perform destructive peel tests on the samples using the field tensiometer.

If all samples pass destructive testing remove the overlap left by the wedge welder and
vacuum test the entire length of seam.

If a leak is located by the vacuum test, repair by extrusion fillet welding. Test the repair
by vacuum testing.

If no leak is discovered by vacuum testing, the seam will be considered to have passed
non-destructive testing.

If one or more peel specimens are in non-compliance, additional samples shall be taken
in accordance with the specifications.

When two (2) passing samples are located, the length of seam bounded by the two (2)
passing test locations will be considered non-complying. The overlap left by the wedge
welder shall be heat tacked in place along the entire length of seam and the
noncomplying portion of seam will be extrusion fillet welded.
Test the entire length of the repaired seam by vacuum testing.

General Air Testing Procedures:

The opposite end of the air channel will in all cases be pierced to assure that no blockages
of the air channel have occurred.

Whenever possible, seams should be air-tested prior to completing butt seams to avoid
having to cut into liner. All cuts through the liner as a result of testing will be repaired by
extrusion welding.

All needle holes in air channels remaining after testing shall be circled by testing crew
and will be repaired with an extrusion bead.

Air Pressure Testing Documentation:

SYNTHETIC GEOMEMBRANE
31060-12



1)

1)

2)
3)
4)

5)

1)
2)

3)

4)

5)

6)

7)

All information regarding air-pressure testing, (date, initial time and pressure, final time
and pressure, pass/fail designation, and Technician’s initials) shall be written at both ends
of the seam, or portion of seam tested. All of this information shall be logged on
appropriate forms provided by the Engineer. Test locations and unit numbers shall also be
logged by the Installer’s QA/QC personnel on appropriate forms provided by the
Engineer. These forms will be reviewed daily by the Engineer. The Contractor shall
include this information in the record document submittal for the geomembrane.

Vacuum Testing (ASTM D5641): This test shall be used on extrusion welds, or when the
geometry of a fusion weld makes air pressure testing impossible or impractical, or when
attempting to locate the precise location of a defect believed to exist after air pressure
testing.

Equipment for Vacuum Testing:

Vacuum box assembly consisting of a rigid housing with a soft neoprene gasket attached
to the bottom, a transparent viewing window, port hole or valve assembly, and a vacuum
gauge.

Vacuum pump assembly equipped with a pressure controller and pipe connection.

A rubber pressure/vacuum hose with fittings and connections.

A bucket and means to apply a soapy solution.

A soapy solution.

Procedure for Vacuum Testing:

Trim excess overlap from the seam, if any.

Turn on the vacuum pump to reduce the vacuum box to between 3 and 5 psi gauge.

Apply a generous amount of a strong solution of liquid detergent and water to the area to
be tested.

Place the vacuum box over the area to be tested and apply sufficient downward pressure
to "seat" the seal strip against the liner.

Close the bleed valve and open the vacuum valve.

Apply a minimum of 3 psi vacuum to the area as indicated by the gauge on the vacuum
box.

Ensure that a leak tight seal is created.
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8)

9)

1)
2)
d.

1)

2)

For a period of approximately 10 to 15 seconds, examine the geomembrane through the
viewing window for the presence of soap bubbles.

If no bubbles appear after 15 seconds, close the vacuum valve and open the bleed valve,
move the box over the next adjoining area with a minimum three inch (3") overlap, and
repeat the process.

Procedure for Non-Complying Test:

Mark all areas where soap bubbles appear and repair the marked areas.

Retest repaired areas.

General Vacuum Testing Procedures:

Vacuum box testing shall be performed by qualified personnel with frequent supervision
by the Installers Construction Quality Control Coordinator.

Overlap shall be trimmed prior to vacuum boxing all seams.

3) Special attention shall be exercised when vacuum testing "T" seams or patch intersections

1)

2)

with seams.
Vacuum Testing Documentation:

Vacuum testing crew will use permanent markers to write on liner indicating tester's
initials, date, and pass/fail designation on all areas tested.

All of the above information plus location and test unit number shall be logged by the
Installer’s QA/QC personnel on appropriate forms provided by the Engineer. The forms
will be reviewed daily by the Engineer. The Contractor shall include this information in
the record document submittal for the geomembrane.

Quality-control technicians, employed by the Installation Contractor, shall inspect each
seam. Any area showing a defect shall be marked and repaired by the installation
Contractor.

Trial Welds: A test weld three feet long from each welding machine and from each
operator shall be run twice per day (once in the morning and once in the afternoon) prior
to geomembrane welding and under the same conditions as exist for the geomembrane
welding. Test welds shall also be run when significant changes in geomembrane sheet
temperatures are observed. The test weld shall be marked with date, ambient temperature,
and welding machine number. Samples of weld measuring 1 inch x 12 inches shall be cut
from the test weld and pulled in peel in the field prior to production welding using a field
tensiometer, and recorded as pass or fail regarding the requirements of Section 3.3 - C. If
trial test specimens do not pass, then the seaming device and its operator will not perform
any seaming operations until the deficiencies are corrected and two successive passing
trial seam test specimens are produced. Completed trial seam samples cannot be used as
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portions of a second sample and must be discarded. Trial weld samples shall be achieved
for potential subsequent laboratory strength testing in accordance with applicable ASTM
standards (ASTM D 4437). Documentation of all trials welds shall be logged on
appropriate forms provided by the Engineer. The data shall be reviewed by the Engineer
prior to the commencement of work each day. The Contractor shall include copies of trial
weld reports in the record document submittal for the geomembrane.

. Destructive Testing: Destructive seam tests shall be performed at random locations. Seam
strength testing shall be done as the seaming work progresses, not at the completion of all
field seaming. The Owner or Engineer shall select locations where seam samples will be
cut. Destructive samples shall be pulled at intervals of 1 sample for every 500 linear feet
of weld, at a minimum. At least one representative sample shall be taken for each
seaming machine being used on any given day. The seaming technician shall not be
informed in advance of the locations where the seam samples will be taken. Seam
strength and failure mode shall be as specified in Paragraph 3.3-C of this Section.

Samples shall be cut by Installer as the seaming progresses.

. Installer shall assign a nu