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7.0 POST CONSTRUCTION

71 Operation and Maintenance Plan

A final Operation and Maintenance Plan will be prepared at completion of construction and
provided to the owner for use for long-term management of the ponds. Initial drafts of the various O & M

plans are included in Appendix O.

7.2 Site Monitoring Plan

Ponds 1 and 2 at the Dovetail Site will be constructed in accordance with the permit to install that
includes engineered design drawings. The design incorporates the ability to implement a detection
monitoring program to monitor the performance of the system and to identify if contingencies may be
required. From bottom to top, the dual-synthetic composite liner consists of 12” recompacted soil, a
geocomposite venting layer system, a textured 60 mil HDPE secondary liner, dual sided 160 mil

geocomposite witness zone where monitoring will occur, and a textured 60 mil HDPE primary liner.

73 Detection Monitoring Program

Data from the detection monitoring program serve to collect ongoing records of any liquids
collected in the primary or secondary witness zones as well as serve as a basis for if/when a contingency

plan may need to be implemented. The Detection Monitoring Program will consist of the following:

Monitoring Location

The primary and secondary witness zones will be monitored at the top of the sideslope riser pipes, one
for each zone for each pond. The location for these monitoring locations is shown on plan sheet 3B. The

location of the perimeter drain outlets is also shown on sheet 5A.

Inspections

Visual inspections will be conducted on a weekly basis to assess the occurrence and volume of liquids that
may be present in the primary and secondary witness zones. If liquids are present, a water level indictor
will be used to determine liquid levels and these levels will be used to calculate estimated volumes within
the witness zone based on the engineered design. If measurable liquids are identified, a pump will be

placed down the slope riser and will be used to dewater the sump and the volume of liquid evacuated and
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pumped to the ponds will be recorded. Liquid from the primary and secondary witness zone will be
pumped back into the pond unless there is no primary zone liquid, in which the secondary zone liquid can

be surface outletted.

Staged Action Leakage Rate {ALR)

A staged Action Leakage Rate (ALR) program will be used during the Detection Monitoring Program. The
ALR will be calculated using the Quality Based Action Leakage (QBAL) Method [1] with the following

equations:
Q=C,Xax,2gxh,
where,

Q = leakage through a geomembrane defect
Cg = dimensionless coef ficent = 0.6

a = area of a geomembrane defect

g = acceleration of gravity

h,, = head of water on the defect

and,
ALR=NxQ
where,
N = the number of defects representing a substandard geomembrane performance
Or the Environmental Protection Agency (EPA) Method [1] with the following equation:
Q =k XhXxtana X Byyg
where,
Q@ = flow rate in the witness zone
k = hydraulic conductivity of the drainage medium
h = head on the primary geomembrane

a = slow of the leak detection system
B,yg = average width of the flow in the witness zone

and,
ALR =L
where,
S.F.= Safety Factor = 2
North Point Engineering 7-2 Dovetail Energy, LLC
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ALR Analysis and Reporting

Volumetric data will be collected on a monthly basis. Data will be evaluated on a quarterly basis using the
appropriate ALR equations. A report summarizing the analysis will be kept on file, and, if an exceedance of
the acceptable ALR is identified, the report will be sent to Ohio EPA. The results of the ALR analyses and
chemical testing shall be reported to the Ohio EPA on a semi- annual basis. In addition, if an exceedance of
the acceptable ALR is identified, a report shall be sent to Ohio EPA within 5 days of the volumetric data
collection that exceeded the ALR.

Chemical Testing

Samples of liquids (if present) will be collected on a quarterly basis and analyzed by a qualified testing
laboratory. Samples will be collected in general accordance with standard operating procedures, and
commonly accepted sampling practices. Samples will be analyzed for: field indicator parameters (i.e.,
temperature, pH, specific conductance, dissolved oxygen, oxidation reduction potential, turbidity), total
dissolved solids, total phosphorous, nitrogen {ammonia, TKN, nitrate, nitrite), major ions (i.e., calcium,
sodium, magnesium, manganese, , potassium, iron, chloride, sulfate, bicarbonate, dissolved methane

and alkalinity), E. coli, and BOD/COD.

Reporting

The results of the ALR analyses and chemical testing shall be reported to the Ohio EPA on a semi- annual
basis. In addition, if an exceedance of the acceptable ALR is identified, a report shall be sent to Ohio EPA
within 5 days of the volumetric data collection that exceeded the ALR. The results of the baseline
monitoring program shall be detailed in the baseline monitoring report which shall be submitted to the

Ohio EPA on a quarterly basis.

74 Contingency Program

If the ALR identified in the detection monitoring plan is exceeded, the following data analyses will be
conducted to verify or negate the supposition that the integrity of the liner system may have failed:
e A review of sources for ALR exceedance other than the ponds.

e An evaluation of water quality data variations (spatially and temporally) relative to the
characteristics of the pond contents.

e Sample the liquids in the witness zone and pond perimeter drain (for the parameters described in
baseline monitoring) within 15 days of volumetric sampling that exceeded the ALR and report the
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results to the Ohio EPA within 5 business days of receipt of laboratory results.

e Other appropriate methods, as specified by Ohio EPA and/or facility.

A report will be completed and submitted to Ohio EPA summarizing observations and recommendations
relative to ALR evaluation. The report shall be submitted within 5 business days following receipt of
laboratory results.

If the ALR exceedance is verified, and if a technical evaluation does not support that a breach in
the primary liner system has not occurred, then the following contingencies will be applied:

e Contact Ohio EPA within 48 hours of confirming a suspected leak of the primary liner.

e Evaluate the results of the perimeter drain monitoring and determine if contaminants from the
ponds are reaching the perimeter drain dewatering monitoring system. If no contaminants are
present, continue monitoring while liner repair is being performed. If contaminants are present in
the perimeter drain, then the following actions will be taken:

o Evaluate the quantity and quality of liguid observed in the secondary witness/venting zone
and determine whether a breach of the secondary liner has occurred. If no breach has
occurred, continue dewatering the primary witness zone and monitor the secondary
witness/venting zone as originally done for the upper zone.

o Ifleakage is observed into the witness zone beneath the primary liner of Pond 1 exceeds
40 gallons per acre per day (gpad), a pump will be installed in the sump and the quantity
and flow rate of water pump will be recorded. Ohio EPA will be notified within 7 days of
initial exceedance.

o Ifleakage is observed into the witness zone beneath the primary liner of Pond 1 exceeds
350 gpad the area of the leak(s) should be sought, and a written action plan initiated. Ohio
EPA will be notified within 7 days of initial exceedance.

o Ifleakage is observed into the witness zone beneath the primary liner of Pond 1 exceeds
500 gpad the leak(s) should be located, and a formal action plan submitted. The liquid in
the pond being removed and either 1) moved to other onsite storage structures or 2) land
applied in accordance with the facilities LAMP or 3) taken to other authorized offsite
facilities or land application locations. Leak(s) must be repaired within sixty days or as soon
as practically possible.

o Leakage within the witness zone of Pond 2 will be monitoring similar to as described in
Pond 1; however, Pond 2 will have an ALR and IRLR dependent on the liquid levels as it is
filled via overflow from Pond 1. The QBAL method will be used to calculate the ALR and
IRLR and it will be assumed that installation of the liner system will be good to excellent.
Weekly inspections of liquid levels will be collected and evaluated to determine
appropriate ALR.

Dovetail Energy, LLC
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The primary liner will be repaired if the action leakage rate is exceeded and it is determined to be a leak,

including, but not limited to, draining/drawing down the pond and repairing the ponds primary liner.

If a breach in the secondary geomembrane liner system has occurred, then the following contingencies
will be implemented within 15 days of the of determining the secondary geomembrane has been
breached:

e Contact Ohio EPA (by telephone and in writing) within 48 hours of confirming a

suspected leak through the secondary liner system.

e Perform a hydrogeologic site investigation to evaluate potential impact to the
saturated zones beneath the ponds in compliance with current Ohio EPA rules,
regulations and guidance.

¢ Implement an Ohio EPA-authorized groundwater monitoring program (including the
submittal of a groundwater monitoring plan and the initiation of groundwater
monitoring).

e Sample drinking water wells within 1,000 feet upgradient of ponds and within 2,000
feet side gradient and/or downgradient of ponds for impact. A report summarizing the
sampling results will be submitted to the Ohio EPA within 30 days of the first sample
collection.

e Monitor perimeter drain for the same parameters specified in detection monitoring
for the witness zone.

o Submit a preliminary assessment including estimated amounts of liquids, likely
sources, possible location, size and any potential causes and sort-term actions
planned.

o Evacuate liquids from the sump and pump into ponds.

o Monitor perimeter drain.

o Establish open line of communication with Ohio EPA and begin evaluation of proposed
corrective actions. The operator will Ohio EPA (by telephone and in writing) within 48

hours of confirming a suspected leak through the secondary liner system.

After each effort to repair the liner system, the leak collection system shall be sampled on a daily basis for

pH, specific conductance and water levels for a minimum of 15 days to evaluate the status of each repair.

References

1. Jordan, C.S. & Ruhl, C.H. “Action Leakage Rate Calculation.” 2017 World of Coal Ash Conference, 9-
11 May 2017, Lexington, KY.
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8.0 ODOR MANAGEMENT/MITIGATION PLAN

8.1 Design and Operation of the Ponds

The following measures have been incorporated into the design and operation of the ponds:

1. Only Ohio EPA authorized materials will be accepted into the Dovetail Storage Pond.

2. Wherever possible, the embankment of the pond is above ground, allowing better
dispersion of any odor into the air, which reduces odor downwind.

3. Theoverall depth of the pond (below and above grade) has been made as large as possible,
reducing the surface area of the pond, which result in less odor generated.

4. Waste material will enter into the storage pond via the submerged inlet forcemain pipe.
Water, as needed for initial partial filling, will use the Camlock fitting. Both pipes discharge
beneath the normal liquids level of the storage pond. Discharging the material beneath the
liquids level will prevent the surface of the storage pond from being agitated and will better
allow a solids crust to form.

5. The storage ponds are located outside the OEPA residential setback distance.

8.2 Odor Complaint Documentation Forms

In addition to the above items, regular odor observations will be conducted by site personnel daily,
and ad hoc, as needed, if odor complaints are received from the surrounding neighbors. Odor Complaint
Documentation forms will be used to rate the type of odors present and the monitoring points/strategy.

Example forms are included at the end of this section.

8.3 Windbreak Shelterbelt

Windbreaks or shelterbelts will also be established as part of the Odor Mitigation Plan. The
establishment of a windbreak/shelterbelt will help improve air quality by reducing and intercepting any air
borne particulate matter or odors that may exist.

Plant species used will be adapted to the soils, climate and site conditions. Sizing and spacing of
the plant will be dependent on the type of plant species used. Tree or shrub species selected will have leaf
and structural characteristics to optimize interception, adsorption and absorption of airborne odors.

The windbreak will be oriented downwind of the prevailing wind direction and as close to

perpendicular to the ponds as possible where wind related issues are the concern. West and southwest
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winds are the predominant winds in Ohio. However, property lines, other windbreaks, tillage operations,
field layout and natural features on the landscape will be taken into account in the design. NRCS
Conservation Practice Standard Code 380, Windbreak/Shelterbelt Establishment, will be used as a general

guide on the construction of these measures.

8.4 Surface Agitation

In the case where the site has evidence of increased odors (i.e. related to Spring and Fall pond turn-
over) we will use surface agitation via a boat as part of our odor mitigation plan. Surface agitation is an
option to reduce odor in the ponds, but only if a confirmed problem exists and a mutual agreement with
EPA had been discuss prior.

The top three (3) to four (4) feet of the ponds will contain digestate that is more diluted compared

to a traditional storage pond. It is expected that the percentage of solids in the top of the ponds will be less
than 1% (0.25% - 0.75% total solids) compared to the 5% - 7% total solids in typical storage ponds. This is

expected to result in less odor from the new ponds.
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SECTION 1.0
GEOMEMBRANES

Preface

The manufacture, shipment, and installation of polyethylene geomembrane shall be in accordance
with this section of the QA/QC Plan and the design specifications.

General Manufacturer's installation specifications have been incorporated into the QA/QC Plan as
appropriate. After a specific Geomembrane Manufacturer has been contracted, modifications may
be made to this section of the QA/QC Plan to incorporate particular requirements of that
Manufacturer. The modifications will be submitted for approval by the permitting agency prior to
implementation.

The CQA Consultant shall document inventory, testing, and placement of geosynthetics.

Table 1 of the QA/QC plan provides testing parameters and values for Quality Control and Quality
Assurance Testing. If the geomembrane manufacturer’s specifications for testing are more
stringent, then the manufacturer’s specifications shall be used.

1.0  Manufacture, Shipment, and Storage
The following addresses the activities associated with the manufacture of the
geomembrane; the shipment, handling, and delivery of geomembrane to the site;
conformance testing of delivered geomembrane; and the storage of the geomembrane prior
to installation.

A. Manufacture of Polyethylene Geomembrane
The Geomembrane manufacturer shall provide documentation that the material
meets the requirements of the design specifications and that adequate quality
control measures have been implemented during the manufacturing process.

1. Resin Quality
The raw material shall be new, first quality compounded polyethylene
manufactured specifically for producing geomembrane meeting the
requirements listed in Table 1.

Prior to the shipment of polyethylene geomembrane material, the
Contractor shall submit the following information to the CQA Consultant:

. The origin (Resin Supplier's name and resin production plant),
identification (brand name, number), and production date of the
resin;

. A copy of the quality control certificates issued by the Resin
Supplier;
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. Reports on the tests conducted by the Manufacturer to verify the
quality of the resin used to manufacture the geomembrane rolls and
extrudate rods meet the requirements indicated above; and

At the Owner's discretion and cost, testing may be carried out on the resin
by the Geosynthetics CQA Laboratory for purposes of verifying
conformance. If the results of the Manufacturer and the Geosynthetics CQA
Laboratory testing differ, the testing will be repeated by the Geosynthetics
CQA Laboratory, and the Manufacturer will be permitted to monitor this
testing. The results of this latter series of tests will prevail, provided that
the applicable test methods have been followed.

2. Certification of Property Values
In addition to information regarding the raw material, the Contractor shall
submit the following information to the CQA Consultant:

. Properties sheet certification including, at a minimum, guaranteed
values for all specified properties presented in Table 1. Additional
properties may be requested at the discretion of the Certifying
Engineer.

. A list of quantities and descriptions of materials other than the base
polymer which comprise the geomembrane.

The CQA Consultant shall verify that the property values certified by the

Geomembrane Manufacturer meet the test methods and values as shown in
Table 1.

3. Quality Control Certificates
Prior to shipment, the Contractor shall submit the Geomembrane
Manufacturer’s quality control certificates for the geomembrane provided
to the CQA Consultant. The quality control certificate will be signed by a
responsible party employed by the Geomembrane Manufacturer. The
quality control certificate will include:

. Roll numbers and identification;
. Date of production; and
. Results of quality control tests.

The Manufacturer shall be required to perform, at a minimum, the tests
presented in Table 1 on samples taken at the minimum frequency as
specified within the most recent versions of Geosynthetics Research
Institute (GRI) Test Method GM 13 and GM 17.

The CQA Consultant shall:
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. Verify that the quality control certificates have been provided at the
specified frequency for all rolls; and

. Review the quality control certificates and verify that the test
methods and values meet the requirements presented in Table 1.

B. Shipment and Handling
Shipment of the geomembrane to the site is the responsibility of the Owner,
Geomembrane Manufacturer, or Installer depending on the contract documents.
Handling on-site is the responsibility of the Installer. Shipments will be accepted
by the Owner only if delivered by flatbed trailer.

The CQA Consultant shall observe that:

. Handling equipment used on-site poses minimal risk of damage to the
geomembrane; and

. The Geomembrane Installer's personnel handle the geomembranes with
care.

Upon delivery at the site, the Installer and the CQA Consultant shall conduct a
surface observation of the exposed outer surface rolls for defects, damage, and
labeling. This examination shall be conducted without unrolling rolls unless
defects or damages are found or suspected. All labels identifying rolls shall be
weatherproof. The CQA Consultant will indicate to the Certifying Engineer and
Owner:

. Rolls, or portions thereof, that should be rejected and removed from the site
because they have severe flaws;

. Rolls that have minor repairable flaws; and
. Rolls without proper identification.
Rolls without proper identification shall be rejected by the Certifying Engineer.

C. Conformance Testing of Geomembrane

Upon, or prior to, delivery of the rolls of geomembrane, the CQA Consultant shall
verify that samples are removed and forwarded to the Geosynthetics CQA
Laboratory for testing to verify conformance with the test methods and values
presented in Table 1. Samples shall be taken and tested at the minimum frequency
specified in Table 1 or one sample per lot, whichever results in a greater frequency.
The Certifying Engineer may elect to waive the testing for each lot if the
construction event results in the use of “inventoried or stocked” rolls (i.e., one or
two rolls from each lot and multiple lots used as rolls are shipped from
manufacturer inventory and not specifically produced for the project).
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1. Sample Collection
Using the packing list provided by the manufacturer or a sequential
inventory list made by the CQA Consultant, rolls shall be selected for
sampling at a minimum frequency as specified in Table 1. If the material is
shipped in identifiable lots or manufacturing runs, sample selection should
be adjusted to assure that the minimum frequency is met and that each
different lot or manufacturing run is represented by at least one sample.

Samples will be taken across the entire width of the roll and should not
include the first 3 lineal feet of the roll if it is damaged. Unless otherwise
specified, samples will be 3 feet long by the roll width. Conformance
testing shall be conducted in accordance Table 1.

2. Test Results
The results of the conformance testing shall be evaluated in accordance to
the following procedure:

. If the test values for the sample meet the requirements presented in
Table 1 and the Manufacturer's guaranteed minimum values, the
sample passes.

. If the test value for the sample does not meet one or more of the
required values, additional evaluation procedures will be
implemented by the CQA Consultant and Certifying Engineer.
Additional tests required for further evaluation shall be at the
expense of the Manufacturer. For the failing parameter(s), two
additional tests can be performed on the sample. These tests may be
performed by another CQA Geosynthetics Laboratory at the
discretion of the CQA Consultant, Certifying Engineer, and the
Owner.

. If the test values for each of the two additional tests meet the
required values, the roll is acceptable. If one or more of the test
values do not meet requirements, reject the roll; collect samples
from the closest numerical roll on both sides of the failed roll and
test for the failed parameter(s). If one or both of these tests do not
meet requirements, those roll(s) will be rejected and the CQA
Consultant, Certifying Engineer, and Owner shall determine further
testing protocol and criteria for identifying the limits of rejected
rolls.

D. Storage
The Contractor shall be responsible for the storage of the geomembrane on site.
Storage space should protect the geomembrane from theft, vandalism, passage of
vehicles, water, and weather. The CQA Consultant shall document that storage of
the geomembrane provides adequate protection against dirt, vehicle impact, and
other sources of damage.
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2.0

Geomembrane Installation

The installation of the geomembrane involves three primary tasks; earthwork, placement
of geomembrane field panels, and seaming the field panels.

A.

Earthwork

The earthwork supporting the geomembrane and anchoring it in place is crucial to
the performance of the geomembrane. The Earthwork Contractor shall inform the
Construction Quality Assurance (CQA) Consultant when the surface on which the
geomembrane will be installed is suitable for installation. Geomembrane
placement may not commence until both the CQA Inspector and the Installer
inspect the subgrade and agree that the area under consideration is acceptable.

It is the Installer’s responsibility to protect the supporting soil after it has been
accepted. After the supporting soil has been accepted by the Installer, it shall be
the responsibility of the Installer and the CQA Consultant to indicate to the
Certifying Engineer any change in the supporting soil condition that may require
repair work.

Geomembrane Placement

The placement of field panels of geomembrane is the responsibility of the Installer
and shall be performed in accordance with the approved layout and the following
sections. The geomembrane shall be placed in direct and uniform contact with the
underlying recompacted soil barrier layer.

1. Panel Layout
At or prior to the Pre-Construction Meeting, the Owner may request that the
Contractor submit a proposed panel layout drawing of the facility to be
lined. The CQA Consultant shall review the panel layout drawing and verify
it is consistent with the accepted state of practice and the QA/QC Plan. The
panel layout drawing shall be approved by the Certifying Engineer.

Seams should be oriented parallel to the line of maximum slope, i.e.,
oriented along, not across, the slope, whenever possible. In corners and
odd-shaped geometric locations, the number of seams should be minimized.
Horizontal seams should be installed at least 5 feet (1.5 m) from the toe of
slopes, or areas of potential stress concentration, unless otherwise
authorized. On slopes of 4H:1V or steeper, horizontal or butt seams shall
be minimized to the degree possible. Where necessary, the seams shall be
staggered and angled at a minimum of 22.5 degrees.

2. Field Panel Identification
The CQA Consultant shall document that the Installer labels each field
panel with an "identification code" (number and/or letter) consistent with
the layout plan. This identification code shall be agreed upon by the Owner,
Installer, Certifying Engineer, and CQA Consultant. It is the responsibility
of the Installer and the CQA Consultant to verify that each field panel placed
can be tracked to the original roll number. The identification code will be
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marked at a location agreed upon by the Owner, Installer, and CQA
Consultant at the Pre-Construction Meeting.

The CQA Consultant shall establish a table or chart showing
correspondence between roll numbers and field panel identification codes.
The field panel identification code will be used for all quality assurance
records.

3. Location
The CQA Consultant shall verify that field panels are installed at the
location indicated in the Installer's layout plan, as approved or modified.

4, Installation Schedule
Field panels shall be placed one at a time unless otherwise approved by the
CQA Consultant, and the Certifying Engineer. Each field panel shall be
seamed after its placement in order to minimize the number of unseamed
field panels exposed to weather.

It is usually beneficial to "shingle" overlaps in the downward direction to
facilitate drainage in the event of precipitation. It is also beneficial to
proceed in the direction of prevailing winds. Scheduling decisions must be
made during installation, in accordance with varying conditions. In any
event, the Installer shall be fully responsible for the decision made regarding
placement procedures.

The CQA Consultant shall record the identification code, location, date of
installation, time of installation, ambient temperature, sheet temperature,
and thickness of each field panel.

The CQA Consultant shall evaluate field changes by the Installer which may
have affected the original schedule proposed by the Installer and advise the
Owner on the acceptability of that change.

5. Weather Conditions

Geomembrane placement shall not proceed when sheet temperature
measured by placing a thermometer on the surface of the sheet is below
32°F (0°C) or above 170°F (75°C) for extrusion welding and fusion
welding. Deviations from the above temperature criteria shall only occur
when authorized by the Certifying Engineer. Geomembrane placement
shall not be done during any precipitation, fog, snow, in an area of ponded
water, or in the presence of excessive winds.

The CQA Consultant shall verify that the above conditions are fulfilled and
shall inform the Owner and Certifying Engineer if the conditions are not
fulfilled.
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6. Anchorage System
Anchor trenches shall be excavated by the Earthwork Contractor (unless
otherwise specified) to the lines and widths shown on the plans prior to
geomembrane placement. The CQA Consultant shall verify that anchor
trenches have been constructed according to the plans.

Slightly rounded corners will be provided in trenches where the
geomembrane adjoins the trench to avoid sharp bends in the geomembrane.
Loose soil shall not underlie the geomembrane in the trenches. Seaming
shall continue through the anchor trench.

7. Method of Placement
The following is the responsibility of the Geomembrane Installer; the CQA
Consultant shall document that these conditions are satisfied:

. Equipment used does not damage the geomembrane by handling,
traffic, excessive heat, leakage of liquids, or other means;

. The prepared surface underlying the geomembrane has not
deteriorated since previous acceptance, and is still acceptable
immediately prior to geomembrane placement;

. Geosynthetic material immediately underlying the geomembrane is
clean and free of debris;

. Personnel working on the geomembrane do not smoke, wear
damaging shoes, or engage in other activities that could damage the
geomembrane;

. The method and equipment used to unroll the panels does not cause
scratches or crimps in the geomembrane and does not damage the
supporting soil;

. The method used to place the panels minimizes wrinkles (especially
differential wrinkles between adjacent panels);

. Adequate temporary loading and/or anchoring (e.g., sand bags), not
likely to damage the geomembrane, has been placed to prevent uplift
by wind (in case of high winds, continuous loading, e.g., by adjacent
sand bags or rolls of geosynthetic materials, is recommended along
the edges of panels to minimize the risk of wind flow under the
panels); and

. Direct contact with the geomembrane is minimized; i.e., the
geomembrane is protected by geotextiles, extra geomembrane, or
other suitable materials, in areas where excessive traffic may be
expected.
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The CQA Consultant shall inform the Owner and Certifying Engineer if the
above conditions are not fulfilled.

8. Damage

The CQA Consultant shall visually observe each panel, after placement and
prior to seaming, for damage. The CQA Consultant shall advise the
Certifying Engineer which panels, or portions of panels, should be rejected,
repaired, or accepted. Damaged panels or portions of damaged panels
which have been rejected shall be marked and their removal from the work
area recorded by the CQA Consultant. Repairs shall be made according to
procedures described in within this section. As a minimum, the CQA
Consultant shall document that:

. The panel is placed in such a manner that it is unlikely to be further
damaged;
. Any tears, punctures, holes, thin spots, etc. are either marked for

repair or the panel is rejected.

The party responsible for damaging the geomembrane will be responsible
for payment for all repairs or replacements.

C. Field Seaming
Field seaming is the responsibility of the Installer and shall be performed in
accordance with the following.

1. Requirements of Personnel
At the Pre-Construction Meeting, the Geomembrane Installer will provide
the CQA Consultant with a list of proposed seaming personnel and their
professional records. This document will be reviewed and approved by the
Certifying Engineer and CQA Consultant.

2. Seaming Equipment and Products
Approved processes for field seaming are extrusion seaming and fusion
seaming. Proposed alternate processes shall be documented and submitted
to the Owner for approval. Only seaming equipment which has been
specifically approved by make and model shall be used. The Installer shall
submit seaming equipment documentation to the Certifying Engineer and
the CQA Consultant for approval.

The following is the responsibility of the Installer; the CQA Consultant
shall verify that these conditions are met:

. The Installer maintains on-site the number of spare operable
seaming apparatus decided at the Pre-Construction Meeting;

. Equipment used for seaming is not likely to damage the
geomembrane;
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. The extruder is purged prior to beginning a seam until heat-degraded
extrudate has been removed from the barrel,

. For cross seams, the edge of the cross seam is ground to a smooth
incline (top and bottom) prior to seaming;

. The electric generator is placed on a flat smooth base and a rub sheet
such that no damage occurs to the geomembrane; and

. A smooth insulating plate, scrub sheet or fabric is placed beneath
the hot seaming apparatus after usage.

a. Extrusion Process

The extrusion seaming apparatus shall be equipped with
gauges giving the relevant temperatures of the extrudate,
nozzle, and preheat. The Installer shall submit
documentation regarding the extrudate to the Certifying
Engineer, and shall certify that the extrudate is compatible
with the design specifications, and is comprised of resin
which is compatible with geomembrane sheeting. The CQA
Consultant shall log apparatus temperatures, ambient
temperatures, extrudate temperatures, and sheet
temperatures at appropriate intervals.

b. Fusion Process

The fusion-seaming apparatus must be automated vehicular
mounted devices, equipped with gauges giving the
applicable temperatures. Pressure settings shall be verified
by the Installer prior to each seaming period. The CQA
Consultant shall log ambient temperatures, sheet
temperatures, seaming apparatus temperatures, speeds, and
pressures.

3. Seam Preparation
The following is the responsibility of the Installer; the CQA Consultant
shall verify that these conditions are met:

. Prior to seaming, the seam area is clean and free of moisture, dust,
dirt, oils, greases, debris of any kind, and foreign material. The
material to be joined must be wiped with a clean cloth just prior to

seaming;

. A rub sheet must be used to protect the liner while cutting any
materials;

. If seam overlap grinding is required, the process is completed

according to the Geomembrane Manufacturer's instructions within
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one hour of the seaming operation, and in a way that does not

damage the geomembrane;
. The abrading is not visible when welding is complete;
. Seams are aligned with the fewest possible number of wrinkles and

"fish mouths"; and

. No metal objects that could potentially damage the liner are
permitted for use on the lined area.

4. Weather Conditions for Seaming
The required weather conditions for seaming are as follows:

. The sheet temperatures shall be measured with the thermometer on
the surface of the geomembrane sheet.

. Unless authorized in writing by the Certifying Engineer, no seaming
shall be attempted at a sheet temperature below 32° F (0°C) or above
170°F (75°C) for extrusion welding and for fusion welding.

. The geomembrane shall be dry and protected from wind.

If the Installer wishes to use methods which may allow seaming at sheet
temperatures below 32°F (0°C), the Installer shall provide cold weather
welding procedures which shall be reviewed and approved by the Certifying
Engineer, and certify in writing that the installation crew has been trained
to perform cold weather welding. The proposed cold weather seaming
procedures must be consistent with the most recent version of GRI Test
Method GM9; a copy of the current method (2013) is included at the end of
this section. The installer shall also demonstrate through trial welding that
the overall quality of the geomembrane is not adversely affected.

5. Overlapping and Temporary Bonding
The following shall be the responsibility of the Installer and verified by the
CQA Consultant:

. As a general guidance, the panels of geomembrane have a finished
overlap of a minimum of 3 inches (75 mm) for extrusion seaming and
4 inches (100 mm) for fusion seaming, but in any event sufficient
overlap will be provided to allow peel tests to be performed on the
seam;

. No solvent or adhesive is used unless the product is approved in writing
by the Owner (samples will be submitted to the Owner for testing and
evaluation); and
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. The procedure used to temporarily bond adjacent panels together does
not damage the geomembrane (in particular, the temperature of hot air
at the nozzle of any spot seaming apparatus is controlled such that the
geomembrane is not damaged).

The CQA Consultant shall log all appropriate temperatures and conditions, and
shall log and report to the Certifying Engineer any deviation.

6. Trial Seams

Trial seams shall be made on fragment pieces of geomembrane liner to verify
that seaming conditions are adequate and in accordance with seam strength
requirements noted in Table 1. Such trial seams shall be made at the beginning
of each seaming period, when a seaming apparatus is started, when operators
change, and when a seaming apparatus is re-started. A passing trial seam shall
be made for each seaming device and technician. A change in technician or
machine on a previously passed trial seam warrants the welding of a new
passing trial seam. A trial seam shall also be made in the event that the sheet
temperature varies more than 18°F (10°C) since the last passing trial seam.
Trial seams shall be made under the same conditions as actual seams. If
seaming apparatus is turned off for any reason, a new passing trial seam must
be completed for that specific seaming apparatus.

The Installer shall provide the tensiometer required for peel testing of trial
seams in the field. Shear testing may be performed at the discretion of the
Certifying Engineer. The tensiometer shall be automatic and shall have a direct
digital readout. The tensiometer shall be calibrated at the site prior to use. The
Installer shall provide the Certifying Engineer with the calibration certification.

The trial seam sample shall be at least 5 feet (1.5 m) long by 1 foot (.3 m) wide
(after seaming) with the seam centered lengthwise. Seam overlap will be as
indicated in Subsection 2.C.5.

Three specimens, each 1 inch (25 mm) wide shall be cut from the trial seam
sample by the Installer and tested in peel using a field tensiometer. For each
fusion specimen, both tracks shall be tested. A passing welded seam is
achieved in peel when the specimen meets the criteria in Table 1. If shear
testing is performed, it shall meet the requirements specified in Table 1.

If a specimen fails, the entire operation shall be repeated. If the additional
specimen fails, the seaming apparatus and seamer shall not be accepted and
shall not be used for seaming until the deficiencies are corrected and two
consecutive successful full trial seams are achieved.

The CQA Consultant shall observe trial seam procedures. The remainder
of the successful trial seam sample shall be assigned a number and marked
accordingly by the CQA Consultant, who will also log the date, hour,
machine settings, ambient temperature, number of seaming unit, name of
seamer, and pass or fail description. The remainder of the successful trial
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seam sample shall be archived by the owner until the Permitting Agency
has approved the final documentation.

7. General Seaming Procedure
Unless otherwise specified, the general seaming procedure used by the
Installer shall be as follows:

. For fusion seaming, a movable protective layer of plastic may be
required to be placed directly below each overlap of geomembrane
that is to be seamed. This is to help prevent any moisture build-up
between the sheets to be seamed.

. If required, a firm substrate will be provided by using a flat board or
similar hard surface directly under the seam overlap to achieve
proper support.

. Wrinkles at the seam overlaps will be cut along the ridge of the

wrinkle in order to achieve a flat overlap. The cut wrinkles will be
seamed and any portion where the overlap is inadequate will then be
patched with an oval or round patch of the same geomembrane
extending a minimum of 6 inches (150 mm) beyond the cut in all

directions.

. Seaming will extend to the outside edge of panels to be placed in the
anchor trench.

. No field seaming shall take place without the Master Seamer being
present.

The CQA Consultant shall verify that the above seaming procedures are
followed and shall inform the Owner and Certifying Engineer if they are
not.

8. Non-Destructive Seam Continuity Testing
The Installer shall non-destructively test field seams over their full length
using a vacuum test unit (for extrusion seams only), air pressure test, or
other approved method. The testing shall be carried out to the accepted
standards of the industry. The purpose of non-destructive tests is to check
the continuity of seams. It does not provide any information on seam
strength. Continuity testing shall be carried out on 100 percent of the seams
as the seaming work progresses, not at the completion of all field seaming,
unless otherwise approved by the Owner and Certifying Engineer. The
Installer shall complete any required repairs in accordance with Subsection

2.D.
a. Air Pressure Testing:
Unless otherwise specified, the general air pressure testing
procedure used by the Installer shall be as follows:
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Seal both ends of the test channel with a heat gun or other
acceptable clamping method.

Insert a hollow needle with attached pressure gauge into the
test channel.

Inflate the test channel to 30 to 35 psi, close valve, and
observe initial pressure after approximate air temperature
and pressure have stabilized. The initial pressure setting
shall be between 30 and 35 psi.

Observe and record the test pressure 5 minutes after reading
the initial test pressure. If pressure loss exceeds 3 psi, or if
the pressure does not stabilize, locate the faulty area and
repair.

At the conclusion of the pressure test, the end of the seam
opposite the pressure gauge shall be cut to verify seam
continuity. A decrease in a gauge pressure must be observed
or the air channel will be considered "blocked" and the test
will have to be repeated after the blockage is corrected.

Remove needle or other approved pressure feed device and
seal the resulting hole.

Test results will be recorded by the CQA Consultant.

b. Non-Complying Air Pressure Test:
In the event of a non-complying air pressure test, the following
procedure shall be followed:

Check the seam end seals and retest the seams.

If the seam fails air pressure testing, the Installer may isolate
the failing zone, air pressure test the seam outside the failing
zone, then repair the failing zone by the methods listed
below. Alternatively, the Installer may repair the entire seam
by the methods listed below:

- Cap-strip the suspect area;

- When sufficient overlap exists (1-1/2 inch (38 mm)),
heat tack the overlap and extrusion weld the entire
seam; or

- Further isolate the air pressure failure as agreed upon
by the CQA Consultant and the Certifying Engineer.
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. Test the entire length of the repaired seam by vacuum

testing.
. All sections shall be retested and repaired in accordance with
Subsection 2D.
C. Vacuum Testing

Unless otherwise specified, the general vacuum testing procedure
used by the Installer shall be as follows:

. Turn on the vacuum pump to reduce the vacuum box to
approximately 5 psi (0.35 kg/cm3).

. Apply a generous amount of liquid soap and water solution
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.

. Ensure that a leak tight seal is created.

. For a period of not less than 5 seconds, examine the
geomembrane through the viewing window for the presence
of soap bubbles.

. If no bubbles appear after 5 seconds, close the vacuum valve

and open the bleed valve, move the box over the next
adjoining area with a minimum 3 inch (75 mm) overlap, and
repeat the process.

d. Non-Complying Vacuum Test
In the event of a non-complying vacuum test, the following
procedure shall be followed:

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

. Retest repaired areas.

e. Electrical Leak Location Testing
Electrical Leak Location survey shall be performed for all installed
geomembrane using one of the following methods:

e ASTM D7002 — Standard Practices for Locating Leak on
Exposed Geomembranes Using the Water Puddle Method
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e ASTM D7703 — Standard Practice for Electrical Leak
Location on Exposed Geomembranes Using the Water
Lance Method

e ASTM D7953 — Standard Practice for Electrical Leak
Location on Exposed Geomembranes Using the Arc Testing
Method

e ASTM D7240 — Standard Practice for Electrical Leak
Location using Geomembranes with an Insulating Layer in
Intimate Contact with a Conductive Layer via Electrical
Capacitance Technique (Conductive-Backed Geomembrane

f. QA/QC Responsibilities; the CQA Consultant shall:
. Document all continuity testing;

. Record location, date, test unit number, name of tester, and
outcome of all testing; and,

. Inform the Installer and Certifying Engineer of any required
repairs.

When defects are located, the CQA Consultant shall:

. Observe the repair and retesting of the repair;
. Mark on the geomembrane that the repair has been made;
. Document the results.

g Non-Testable Areas
The Installer shall use the following procedures at locations where
seams cannot be non-destructively tested:

. All such seams shall be cap-stripped with the same
geomembrane material.

. If the seam cannot be tested prior to final installation, the
seaming and cap-stripping operations shall be observed by
the CQA Consultant and Installer for uniformity and
completeness.

The seam number, date of observation, name of tester, and outcome
of the test or observation shall be recorded by the CQA Consultant.

0. Destructive Testing
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Destructive seam tests shall be performed at locations selected by the CQA
Consultant. The purpose of these tests is to evaluate seam strength. Seam
strength testing will be done as the seaming work progresses and not at the
completion of all field seaming, unless otherwise approved by the Owner
and Certifying Engineer.

a. Location and Frequency
The CQA Consultant shall select locations where a destructive seam
sample will be cut out for peel and shear strength testing. Those
locations shall be established as follows:

. A frequency of one test location per 500 feet (150m) or less
of seam length per seaming apparatus.

. Test locations will be determined during seaming at the
CQA Consultant's discretion. Selection of such locations
may be prompted by suspicion of contamination, offset
seams, or any other potential cause of imperfect seaming.

The Installer will not be informed in advance of the locations where
the seam samples will be taken.

b. Sampling Procedure
Samples shall be cut by the Installer as the seaming progresses in
order to have passing test results before the geomembrane is covered
by another material. The CQA Consultant shall:

. Observe sample cutting;

. Assign a number to each sample, and mark it accordingly;

. Record the sample location on the layout drawing; and

. Record the reason for taking the sample at this location, if

not taken due to statistical routine.

All holes in the geomembrane resulting from destructive seam
sampling shall be immediately repaired in accordance with repair
procedures described in Subsection 2.D.2 of this Plan. The
continuity of the new seams in the repaired area will be tested
according to Subsection 2.C.8.

c. Size of Samples
At a given sampling location, samples shall be taken by the Installer.
The sample shall be cut into three parts and distributed as follows:

. One portion to the CQA Consultant for archive storage, 12
inches x 12 inches (30 cm x 30 cm);
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. One portion for peel testing in the field, 12 inches x 18 inches
(30 cm x 45 cm); and

. One portion to the CQA Consultant for shipment to an
independent testing laboratory, 12 inches x 12 inches (30
cm x 30 cm) assuming passing field-testing results.

Final determination of the sample sizes shall be made at the Pre-
Construction Meeting.

d. Field Testing

One inch (25 mm) wide specimens shall be removed from the field
sample and tested in the field with a tensiometer. Three (3)
specimens shall be tested in peel. Shear testing will be performed
at the discretion of the Certifying Engineer. All specimens shall
meet the minimum requirements presented in Table 1. If any field
test specimen fails to pass, then the procedures outlined in
Subsection 2.C.9.g will be followed.

The CQA Consultant shall witness field tests and mark all samples
and portions with their number. The CQA Consultant shall also log
the date and time, ambient temperature, number of seaming unit,
name of technician, seaming apparatus temperatures and speeds, and
pass or fail description.

e. Geosynthetics CQA Laboratory Testing
Destructive test samples shall be packaged and shipped, if
necessary, by the CQA Consultant in a manner that will not damage
the test sample. The CQA Consultant shall be responsible for
storing the archive samples. Destructive seam sample testing shall
be performed with a calibrated tensiometer.

Lab testing will be performed as shown in Table 1.

Written results of destructive testing of seam samples shall be made
available to the CQA Consultant, Installer, and Certifying Engineer
within approximately 24 hours after samples are removed from the
liner. The Certifying Engineer shall review laboratory test results
as soon as they become available and make appropriate
recommendations to the Owner and CQA Consultant. If a sample
fails, the procedures given in Subsection 2.C.9.g shall be followed.

f. Installer's Laboratory Testing
If the Installer chooses to perform destructive testing on their portion
of the seam samples, their test results shall be presented to the
Certifying Engineer and the CQA Consultant for review within
approximately 24 hours after samples are removed from the liner.

Dovetail Energy, LL.C Page 1-17 May 2019; REV JUNE 2019
Quality Assurance/Quality Control Plan Geomembranes



g Destructive Test Failure
The following procedures shall apply whenever a seam sample fails
destructive testing:
. The Installer can reconstruct the seam between any two
passed destructive seam test locations, or

. The Installer can trace the seaming path to an intermediate
location (at least 10 ft (3 m) from the point of the failed test
in each direction) and take a small sample for an additional
field test at each location. If these additional samples pass
field tensiometer testing, then destructive laboratory samples
are taken. If these samples pass destructive testing, then the
seam is reconstructed between these locations (see
Subsection 2.D.2 for repair procedures). If the additional
testing fails, then the process shall be repeated to establish
the zone to be reconstructed.

All acceptable seams must be bounded by two passing destructive
tests. In cases exceeding 150 feet of reconstructed seam length, a
sample shall be taken from the zone in which the seam has been
reconstructed. This sample must pass destructive testing or the
procedure outlined here must be repeated. The CQA Consultant
shall document all actions taken in conjunction with destructive test
failures.

D. Defects and Repairs
Seams and non-seam areas of the geomembrane shall be examined by the CQA
Consultant for identification of defects, holes, blisters, undispersed raw materials
and any sign of contamination by foreign matter. Because light reflected by the
geomembrane helps to detect defects, the surface of the geomembrane will be clean
at the time of examination. The geomembrane surface shall be swept or washed by
the Installer if the amount of dust or mud inhibits examination.

1. Evaluation

Each suspect location both in seam and non-seam areas shall be non-
destructively tested using the methods described in Subsection 2.C.8 as
appropriate. Each location that fails the non-destructive testing shall be
marked with an identification code by the CQA Consultant and repaired by
the Installer. Work shall not proceed with any materials which will cover
locations which have been repaired until laboratory test results with passing
values are available.

2. Repair Procedures
Any portion of the geomembrane exhibiting a flaw, or failing a destructive
test, or non-destructive test, shall be repaired. Several procedures exist for
the repair of these areas. The final decision as to the appropriate repair
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procedure shall be approved by the Certifying Engineer and CQA
Consultant. The procedures available include:

Patching
- Apply a new piece of geomembrane sheet over, and at least
6 inches (150 mm) beyond the limits of a defect. The patch
shall be extrusion seamed to the underlying geomembrane.
This method should be used to repair large holes, tears,
destructive test locations, undispersed raw materials, and
contamination by foreign matter.

Spot Seaming
- Apply a "bead" of extrudate, maximum length of 6 inches
(150 mm), over a defect. Spot seaming should be used only
to repair dents, pinholes, pressure test air holes, or other
minor, localized flaws.

Capping
- Apply a new strip of geomembrane over a faulty seam. The
cap strip shall extend at least 6 inches (150 mm) beyond the
limit of the seam and the edges will be extrusion seamed to
the underlying geomembrane. This method should be used
to repair lengths of extrusion or fusion seams.

Welding Flap
- Where an adequate flap exists, (1-1/2 inches (38 mm))
extrusion weld the flap of a fusion seam. At the ends of this
repair, the flap shall be cut to allow the extrusion weld to
enclose the failed area.

Replacement
- The faulty seam is removed and replaced.

In addition, the following provisions shall be satisfied:

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

All surfaces must be clean and dry at the time of the repair;

All seaming equipment used in repairing procedures must pass trial
weld testing;

The repair procedures, materials, and techniques will be approved
in advance of the specific repair by the CQA Consultant and
Installer; and

Patches or caps will extend at least 6 inches (150 mm) beyond the
edge of the defect, and all corners of patches will be rounded.

Dovetail Energy, LL.C

Page 1-19 May 2019; REV JUNE 2019

Quality Assurance/Quality Control Plan Geomembranes



3. Verification of Repairs

Each repair shall be numbered and logged by the CQA Consultant and the
Installer. Each repair shall be non-destructively tested using the methods
described in Subsection 2.C.8 as appropriate. Repairs which pass the non-
destructive test will be taken as an indication of an adequate repair.
However, if the CQA Consultant suspects a repair to be questionable,
although it passes non-destructive testing, a destructive test can be
requested. Failed tests will require the repair to be redone and retested until
a passing test is achieved. The CQA Consultant shall observe non-
destructive testing of repairs and shall record the date of the repair and test
outcome.

4, Large Wrinkles
When seaming of the geomembrane is completed (or when seaming of a
large area of the geomembrane is completed) and prior to placing overlying
materials, the CQA Consultant shall observe the geomembrane wrinkles.
The CQA Consultant will indicate to the Certifying Engineer which
wrinkles should be cut and re-seamed by the Installer. The seam thus
produced will be tested like any other repair.

The following procedures may be implemented, as necessary, to minimize
wrinkle development and ensure that wrinkles are not encapsulated (folded
over).

e Close CQA inspection during placement activities.

e Placement during cooler and cloudier conditions when liner
temperatures are lower and thermal expansion is less of a concern.

e Application of water over the FML to reduce sheet temperature to
prevent or remove wrinkles.

o If wrinkles are present, they may be cut out and repaired. There are no
specific size criteria that dictates wrinkle cutting/removal. It shall be
based upon the discretion of the CQA Consultant and should be done
only if the other procedures noted herein are not effective and direct
contact between the FML and the RSB cannot be otherwise achieved.

e Avoiding placement of cover material, when wrinkles are present.

e Use of white HDPE liner which is less prone to thermal expansion and
wrinkling.

In certain cases, and under careful CQA observation, wrinkles may be
carefully “walked out” or forced to a certain location where they can be cut
and repaired. This can occur with careful spreading of overlying granular
and soil materials adjacent to a wrinkle. Once the wrinkle can no longer be
“walked out” it can be removed and repaired. This practice should only be
attempted under close CQA observation to ensure the wrinkle is not
encapsulated or entombed.
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Backfilling of Anchor Trench

Anchor trenches will be adequately drained, to prevent ponding or
otherwise softening of the adjacent soils while the trench is open. Anchor
trenches shall be backfilled and compacted as soon as possible. Care shall
be taken when backfilling the trenches to prevent any damage to the
geosynthetics. The CQA Consultant shall observe the backfilling operation
and advise the Certifying Engineer of any problems.

Liner System Certification/Acceptance

The Installer and the Manufacturer shall retain ownership and responsibility
for the geosynthetics in the facility until acceptance by the Owner. The liner
system shall be accepted by the Owner when:

. The Project is finished;

. Verification of the adequacy of seams and repairs, including
associated testing, is complete;

. Installer's representative furnishes the Owner and Certifying
Engineer with certification that the geomembrane was installed in
accordance with the Manufacturer's recommendations as well as the
design plans and specifications;

. All documentation of installation is completed including the
Certifying Engineer's final report; and

The CQA Consultant shall provide certification that installation was
performed in accordance with this QA/QC Plan for the project except as
noted to the Certifying Engineer or Owner. If material availability allows,
the CQA Consultant may collect a material sample for inclusion in the
certification report.

Materials in Contact with the Geomembranes

The CQA Consultant shall verify that the additional materials required as
part of the overall project construction are done so with extreme care so as
not to damage the geomembrane during placement.
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1. Scope

1.1 This standard provides guidelines for the field seaming of geomembranes in cold weather.
The applicable temperature range of the geomembrane sheet is from 0° to -15°C (32° to 5°F).
This practice, however, is not to be considered as all-encompassing since each material and site
specific condition presents its own challenges and special conditions.

1.2 This practice is focused on thermal fusion and extrusion fillet seaming methods for the
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1.3 This practice is intended to be a guide for those monitoring geomembrane installations as
well as an aid to installers for the seaming of geomembranes in cold climates and conditions.
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applicability of regulatory limitations prior to use.
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2. Reference Documents
2.1 ASTM Standards:

2.2 EPA Documents:
EPA/530/SW-91/051, "Inspection Techniques for Fabrication of Geomembrane Field Seams"

EPA/600/R-93/182, "Quality Assurance and Quality Control for Waste Containment Facilities"
3. Terminology
3.1 Definitions of Generic Terms

3.1.1 geomembrane - An essentially impermeable geosynthetic composed of one or more
synthetic sheets. (ASTM definition)

3.1.2 destructive tests - Tests performed on geomembrane samples cut from a field
installation or test strip to verify specification performance requirements, e.g., shear and
peel tests of geomembrane seams during which the specimens are tested to failure.

3.1.3 seam shear test - A destructive test in which two seamed sheets on opposite sides of
the seam are pulled in tension placing the seam in a shear mode of stress.

3.1.4 seam peel test - A destructive test in which two seamed sheets on the same side of
the seam are pulled in tension placing the seam in a tensile mode of stress.

3.1.5 Construction Quality Control (CQC) - A planned system of inspections that is used
to directly monitor and control the quality of a construction project. Construction quality
control is normally performed by the geosynthetics installer and is necessary to achieve
quality in the constructed or installed system. Construction quality control (CQC) refers
to measures taken by the installer or contractor to determine compliance with the
requirements for materials and workmanship as stated in the plans and specifications for
the project.

3.1.6 Construction Quality Assurance (CQA) - A planned system of activities that
provides the owner and permitting agency assurance that the facility was constructed as
specified in the design. Construction quality assurance includes inspections, verifications,
audits, and evaluations of materials and workmanship necessary to determine and
document the quality of the constructed facility. Construction quality assurance (CQA)
refers to measures taken by the CQA organization to determine if the installer or
contractor is in compliance with the plans and specifications of the project.

3.2 Description of Terms Specific to This Standard

3.2.1 field seams - The seaming of geomembrane rolls or panels together in the field
making a continuous liner system. Synonymous with production seams.
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3.2.2 trial seams - Trial sections of seamed geomembranes used to establish machine
settings of temperature, pressure and travel rate for a specific geomembrane under a
specific set of atmospheric conditions for machine-assisted seaming as well as
establishing procedures to be correctly used by the installation personnel.

3.2.3 test strips - Synonymous with "trial seams".
3.2.4 test welds - Synonymous with "trial seams".

3.2.5 thermal fusion seams - A seam which involves the temporary, thermally-induced
reorganization in the polymer structure at the surface of two opposing geomembrane
sheets which, after the application of pressure and the passage of a certain amount of
time, results in the two geomembranes being permanently joined together.

3.2.6 mouse - Synonymous term for hot wedge, or hot shoe, seaming device.

3.2.7 extrusion fillet seams - A seam between two geomembrane sheets achieved by heat-
extruding a ribbon of molten polymer over the overlap areas followed by the application
of a nominal amount of pressure which results in the two geomembrane sheets being
permanently joined together.

3.2.8 gun - Synonymous term for hand held extrusion fillet seaming device.
4. Significance and Use
4.1 Most federal and state environmental regulations call for special procedures for field seaming
of geomembranes when sheet temperatures are less than 0°C (32°F). This standard practice is
meant to give procedural guidance for seaming of geomembranes at sheet temperatures down to -
15°C (5°F). Geomembrane seaming at temperatures below -15°C (5°F) is not generally
recommended from both material and personnel perspectives.
4.2 The standard is focused on the two main types of thermal seaming methods, thermal fusion
and extrusion fillet methods, where trial seam tests and production seam tests can be conducted
within minutes after the seam is fabricated.
5. Procedure

5.1 Preparation of the geomembrane surfaces to be seamed:

5.1.1 Seaming is not to take place when it is snowing, sleeting or hailing on the
geomembrane in the area to be seamed.

5.1.2 In the area to be seamed, all frost must be removed from the opposing surfaces of
the geomembrane sheets in the regions where the actual seaming is to be performed.

5.1.3 The residual moisture left after removing frost must be wiped dry.
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Note 1: Perhaps the most difficult surfaces to prepare in this regard are textured
geomembranes where the texturing extends to the roll edges or roll ends.

5.1.4 The application of heat to remove moisture using a hand held hot air device can be
used providing care against excessive heat application is taken. An assessment using trial
seams is recommended.

5.1.5 The specific area to be seamed must be free of soil particles and other foreign
matter.

5.1.6 For thermal fusion welding, such as the hot wedge method, the under side of the
lower sheet should be free of frost so that the lower drive wheels of the device can move
evenly and do not slip.

Note 2: It may be necessary to use a rub sheet beneath the area being seamed to
separate the geomembrane from frozen soil subgrade. Various materials have
been used for rub sheets including smooth membranes, smooth films and even
certain types of geotextiles.

5.1.7 For fillet extrusion welding the thermal tacking of the sheets together should
proceed as with similar welding at temperatures above freezing.

5.1.8 Preheating of the geomembrane area to be seamed is common but the amount of
preheat and its timing preceding the actual production seaming is at the option of the
installer based upon past practice and experience. An assessment using trial seams is
recommended.

5.2 Thermal fusion seaming (e.g., using a hot wedge welding device):

5.2.1 In general, the rate of seaming, i.e., the speed of the hot wedge device, is usually
slower than when seaming at temperatures above 0°C (32°F). Furthermore, the rate
should decrease with decreasing sheet temperature.

5.2.2 Cold temperature seaming requires more frequent trial seams than when welding at
temperatures above freezing. For example, if the CQA plan calls for two trial seams a day
at temperatures above freezing, the number should be increased by one per day for each
7.5°C (13.5°F) less than freezing. Trial seams should be made at the discretion of the
CQA Engineer.

5.2.3 Cold temperature seaming may also require more destructive tests on production
seams than when welding above freezing. For example, in addition to the CQA plan
written around above freezing temperatures, additional destructive seam samples may be
taken at the end(s) of each continuous production seams.

Note 3: The actual schedule for destructive test samples is at the discretion of the
CQA Engineer.
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5.2.4 Movable enclosures (i.e., tents) traveling along with the welding device and
personnel are particularly effective at sites with high wind. Cold temperature, per se, will
not demand the use of protective tents. The decision to use tents is that of the installer and
CQC personnel.

5.3 Extrusion fillet seaming:

5.3.1 The necessary grinding of the geomembrane surfaces in preparation of placing
extrudate should be no further ahead of the extrusion gun than 10 m (30 ft.), or as stated
in the CQA plan.

5.3.2 At the discretion of the parties involved, the profile of the base of the extrusion gun
barrel is often shaped more rectangularly than when seaming at temperatures above
freezing. The reason for this is to minimize the cooling rate in the thinner extrudate
regions, see Figure 1.

) contoured rectangular
"flashing" date extru%d:te
";jashing"
| _ .
I
(a) Typical Cross Section for (b) Alternative Cross Section for
Temperatures > 0°C Temperatures < 0°C

Figure 1 - Extrusion Fillet Patterns

5.3.3 In general, the rate of seaming, i.e., the speed of travel, is slower than when
seaming at temperatures above 0° (32°F). Furthermore, the rate should decrease with
decreasing sheet temperatures.

5.3.4 Cold temperature seaming requires more frequent trial seams than when welding at
temperatures above freezing. For example, if the CQA plan calls for two trial seams a day
at temperatures above freezing, the number should be increased by one per day for each
7.5°C (13.5°F) less than freezing. Trial seams should be made at the discretion of the
CQA Engineer.

5.3.5 Cold temperature seaming may also require more destructive tests on production
seams than when welding above freezing. For example, in addition to the CQA plan
written around above freezing temperatures, additional destructive seam samples may be
taken at the end(s) of each continuous production seam.

Note 4: The actual schedule for destructive test samples is at the discretion of the
CQA Engineer.
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5.3.6 Movable enclosures (i.e., tents) traveling along with the welding device and
personnel are particularly effective at sites with high wind. Cold temperature, per se, will
not demand the use of protective tents. The decision to use tents is that of the installer and
CQC personnel.

5.4 Seam Testing

5.4.1 In general, destructive testing of seams (both shear and peel) made in cold
temperatures should follow the same protocol and test methods as for temperatures above
freezing.

5.4.2 Destructive seam samples for CQA purposes should be taken as described
previously and sent to the laboratory for testing at the designated test method conditions
for above freezing temperatures.

5.4.3 Seam tests from trial seams can be taken to a field trailer, allowed to equilibrate to
the designated test temperature and tested accordingly. However, seam tests from trial
seams which are tested with a tensiometer on-site at temperatures less than freezing
cannot be compared to geomembrane sheet strengths at room temperature. Numerous
invalid results will occur if this procedure is practiced. Instead, the field tensiometer must
be used to determine the strength of the unseamed geomembrane sheets at the same
temperature as the seam test. The apparent strength will be higher as the temperature of
the test specimen decreases. Acceptance of the trial seam is then based on the percentages
of sheet strength as prescribed in the CQA plan, e.g., 90% in shear and 62% in peel for
HDPE geomembranes.

Note 5: This type of testing whereby the seam test specimen results are compared
to a single value of sheet strength is contentious since the value of sheet strength
is not statistically reliable. Agreement by the parties involved is necessary.

6. CQA Report
6.1 The report should include hourly temperatures during cold weather seaming which includes
the actual temperature of the surface of the geomembrane (using a pyrometer) and the ambient

air temperature measured approximately 1 m (3 ft.) above the geomembrane.

6.2 The method of removing frost from the area to be seamed (if any is present), as well as
drying and cleaning of the surfaces involved, should be described.

6.3 The condition of the subgrade beneath the area being seamed should be assessed. If a rub
sheet is used during the seam process it should be noted.

6.4 Complete identification of the field seaming system used, including material, methods,

preheat, seaming rate, use of tents or enclosures and other details of the procedure should be
documented.
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6.5 The type, nature, number, condition and details of trial seams, as well as the results of such
tests, should be detailed.

6.6 The type, nature, number and details of destructive samples and disposition of sections of the
sample should be described. Proper identification is required to identify results of CQA
laboratory testing in the final as-built plans of the project.

6.7 Any unusual condition with respect to personnel, equipment, sampling and/or testing that
may be attributable to the cold weather should be described and documented.
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SECTION 2.0
GEOCOMPOSITE DRAINAGE LAYER

1.0  General
A. Description
The work covered in this section shall consist of all work required to install
geocomposite leak detection and drainage/venting layers.

B. Manufacturing Quality Control
Testing shall be carried out by the Manufacturer(s) and Resin Supplier to
demonstrate that the raw material, geonet and geocomposite meet the product
specification. The Manufacturers shall provide the following information:

1. Copies of the QC certificates issued by the Resin Supplier, including the
origin, identification and production dates of the resin.

2. Copies of the QC certificates issued by the geotextile Manufacturer.

3. A list of guaranteed minimum average roll values for the geotextile used
in the production of the geocomposite.

4, Copies of the QC certificates issued by the geonet and geocomposite
Manufacturer.
5. A list of the guaranteed minimum physical properties for the geonet and

geocomposite to be supplied.

Refer to the QA/QC plan summary table under Table 1 for testing parameters and
frequencies for geocomposite drainage layers.

C. Packing and Identification Requirements
Geocomposites shall be provided in rolls with relatively opaque and watertight
wrappings. Each roll of geonet and geocomposite shall bear a label, which
identifies the following:

Manufacturer’s name
Product identification
Lot and/or roll number
Roll dimensions

el S

2.0  Materials
A geocomposite drainage layer used the leak detection and drainage/venting capacity
shall meet the following requirements
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Geocomposites shall consist of HDPE geonet with polyester nonwoven
geotextiles heat bonded on both sides. The geonet and geotextile portions of the
geocomposite shall meet the requirements set forth within this section and Table 1
of this QA/QC Plan.

Conformance Testing

The Contractor or Manufacturer will be directed to remove samples from the
geocomposite rolls for conformance testing to supplement the quality control
testing noted above. Testing by the Geosynthetic CQA Laboratory will be
performed to insure conformance with both the design specifications and the list
of guaranteed properties prior to installation. The tests and frequencies are noted
under Table 1.

3.0 Execution

A.

Transportation, Handling and Inspection

Geocomposites shall be shipped in such a manner that they are protected from any
damaging or deleterious conditions. Shipments will only be accepted by the
Owner if delivered by flatbed trailer. All personnel shall handle the
geocomposites in accordance with the Manufacturer’s instructions and shall take
all precautions necessary to prevent damaging the material at all times.

Upon delivery of the material to the site, the Contractor in the presence of the
CQA Consultant shall conduct a visual inspection of the surface of all rolls for
defects and damage. This inspection shall be conducted without unrolling rolls
unless defects or damage are found or suspected. All flaws in the materials shall
be immediately brought to the attention of the Manufacturer, Owner and the
trucking firm (the latter will only be notified if the damage is believed to have
occurred during transportation). Rolls that have severe flaws shall be rejected.
Rolls that, in the opinion of the CQA Consultant, have minor repairable flaws
shall be repaired in accordance with Sections 3.E.3 and 3.F.3. All flawed
materials shall be stored in a separate location to insure that they are not
inadvertently installed.

Any material damaged during shipment to the site shall be replaced by the
Manufacturer at no cost to the Owner. Any material damaged by Contractor’s
failure to properly handle, store and/or protect the material shall be replaced by
the Contractor at no cost to the Owner.

Storage

The Owner will provide a storage location for the material as close as possible to
the area of deployment. Geocomposite rolls shall be stored in their original,
unopened, wrapped covers in a clean, dry area. The rolls shall be unwrapped no
more than one hour prior to installation and will not be exposed to ultraviolet light
for more than 30 days.
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Geocomposites shall also be stored in their original, unopened, wrapped covers
such that they are protected from precipitation and ultraviolet light exposure and
are free of dirt, dust or cuttings when they are installed. Geocomposite drainage
materials shall be adequately pliable to allow for proper deployment.

D. Pre-Installation Inspection
Immediately prior to installation, the CQA Consultant shall verify that the
geocomposites are free of dirt and dust. If the materials are judged to be dirty or
dusty, they shall be cleaned by the Contractor prior to installation.

E. Installation of Geocomposites
1. The Installation Contractor shall comply with the following:
a. On slopes, the geocomposites shall be secured at the top of the

slope. The geocomposites shall then be rolled down the slope in
such a manner as to continually keep the geocomposite sheet in
tension to minimize folds and wrinkles.

In the presence of wind, all geocomposites shall be weighted with
sandbags or the equivalent. Such sandbags shall be installed
during placement and shall remain until replaced with other
material.

The Contractor shall take all necessary precautions to prevent
damage to underlying layers during placement of the
geocomposite.

During placement and joining of geocomposites, care shall be
taken not to entrap stones, mud or dirt that could cause clogging of
the drainage system and/or damage any adjacent geosynthetic
materials.

Geocomposites shall be cut with an approved cutter, i.e., hook
blade. Care shall be taken to prevent damage to underlying
materials.

2. Joining of Adjacent Geocomposites
As a minimum, the following requirements shall be met for joining of
adjacent geocomposites.

a.

Adjacent rolls shall be overlapped such that the geotextile overlap
is at least 4 inches and the geonet overlap is at least 4 inches.
When rolls are joined end to end, the geotextile and geonet overlap
shall be a minimum of 12 inches in a shingle placement fashion.

Dovetail Energy, LLC

page 2-3 May 2019

Quality Assurance/Quality Control Plan Geocomposite Layer



b. The geonet portion of adjacent geocomposite rolls shall be secured
by tying as follows:

1) Tying shall be achieved by plastic fasteners and shall be
white or yellow for easy inspection. Metallic devices are
not allowed.

2) Unless otherwise authorized by the Certifying Engineer,
tying shall be every 5 feet along the slope and every 12
inches across the slope, at the top of slope and into the
anchor trench (where applicable).

c. The geotextile portion of the adjacent geocomposite rolls shall be
seamed as follows:

1) The bottom layers of geotextile shall be overlapped.

2) On slopes steeper than 10 horizontal to 1 vertical, the top
layers of geotextile shall be continuously sewn. The thread
shall be a polymeric material with chemical resistance
similar to the geotextile.

3) On slopes shallower than 10 horizontal to 1 vertical, the top
layers of geotextile can either be sewn as described above
or thermally bonded.

3. Repairs
The damaged portion of the geocomposite will be inspected by the CQA
Consultant. If the damaged area exceeds 3 feet by 3 feet, the roll will be
cut, the damaged area removed, and a butt joint formed (where permitted)
or the entire roll will be replaced. Unless otherwise approved by the
Certifying Engineer, the geocomposite will be repaired as follows if the
damaged area is smaller than 3 feet by 3 feet:

a. If the geonet is undamaged, a geotextile patch extending 12 inches
beyond the edges of the damaged area shall be thermally bonded in
place.

b. If the geonet is damaged, the damaged geonet shall be removed. A
section of geonet shall be cut to replace the removed geonet. The
geonet patch shall be tied to the existing geonet using plastic
fasteners secured at 6-inch intervals, with a staggered double row
formation (i.e., the first row of fasteners shall be spaced at 12-inch
intervals; the second set of fasteners shall be offset a maximum of
12 inches deep and spaced at 12-inch intervals, staggered in
relation to the first row). A geotextile patch extending 12 inches
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beyond the edges of the damaged area shall be thermally bonded in
place.

G. Placement of Cover Materials
The Contractor shall place all cover materials in such a manner to ensure:

1. the geocomposite is not damaged
2. the installed geocomposite is not displaced by placement of overlying
materials.
3. no excess tensile stresses develop in the geocomposite.
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SECTION 3.0

GEOMEMBRANE ELECTRICAL LEAK LOCATION TESTING - EXPOSED

PART 1

GEOMEMBRANE

GENERAL

1.1 SECTION INCLUDES

A.

This section includes a description of the leak location testing using the water
puddle, water lance, arc testing or spark testing methods on the exposed
geomembrane.

1.2 REFERENCES

A.

ASTM D6747 — Standard Guide for Selection of Techniques for Electrical Leak
Location of Leaks in Geomembranes

ASTM D7002 — Standard Practices for Locating Leak on Exposed Geomembranes
Using the Water Puddle Method

ASTM D7703 — Standard Practice for Electrical Leak Location on Exposed
Geomembranes Using the Water Lance Method

ASTM D7953 — Standard Practice for Electrical Leak Location on Exposed
Geomembranes Using the Arc Testing Method

ASTM D7240 — Standard Practice for Electrical Leak Location using
Geomembranes with an Insulating Layer in Intimate Contact with a Conductive

Layer via Electrical Capacitance Technique (Conductive-Backed Geomembrane
Spark Test)

1.3 SUBMITTALS

A. Prior to commencement of the electrical leak location survey, the electrical leak
location consultant shall submit a Work Plan to the OWNER. The Electrical Leak
Location Survey Work Plan shall include:

1. Qualifications of the proposed electrical leak location consultant including
the square footage and number of projects of successful method application
the electrical leak location consultant has performed of the proposed survey
method.

2. Description of the proposed survey method, procedures, site preparations,
estimated duration of survey, and quality control and field sensitivity testing
procedures.

3. A Statement of Qualifications meeting the requirements of Section 2.1,
Paragraph A.
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4. A list of number and types of defects located for the three qualifying
projects of the supervising leak location technician or documentation of the
ELL operator certification for said technician.

B. If necessary, the electrical leak location consultant shall provide any permanent
electrodes, wires, and installation instructions to the OWNER prior to the
installation of the geomembrane.

C. The electrical leak location consultant shall report the general results of the survey
to the OWNER during the daily progress of the field work.

D. Prior to the demobilization of the survey personnel from the site, the electrical leak
location consultant shall submit a list of locations of the leaks detected to the
OWNER, CONTRACTOR, and INSTALLER.

E. The electrical leak location consultant shall submit a letter report documenting the
field work and results of the surveys to the OWNER within fourteen (14) days after
completion of the field work.

PART 2 QUALIFICATIONS

2.1 ELECTRICAL LEAK LOCATION CONSULTANT AND SUPERVISOR
QUALIFICATIONS

A. The electrical leak location consultant shall have experience in conducting
electrical leak location surveys of the proposed method(s) including having tested
a minimum of 2,500,000 square feet of each of the proposed survey method(s) on
at least three projects. In addition, the leak location survey shall be supervised by
a professional or technician with a minimum of 1,000,000 square feet of electrical
leak location testing experience using the proposed method(s) on at least two
projects. Alternatively, the field professional or technician may maintain current
Level 3 ELL operator certification for the on-site supervisor in lieu of the minimum
project and square footage requirement.

PART 3 EXECUTION

3.1 INFORMATION REQUIRED

A. The electrical leak location consultant shall be provided with drawings showing:
1. All layers constituting the lining system and details of all liner penetrations.
2. Plan of the survey area.
3. Peripheral details, including welds to adjacent lining systems.
4. Structures and obstructions above the liner.
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5.

Electrical equipment above the geomembrane.

3.2  PREPARATION AND SUPPORT

A. The CONTRACTOR is responsible for preparing the survey area for the electrical
leak location surveys. The preparation consists of, but is not limited to, the
following:

1.

2.

Dovetail Energy, LL.C

Install any necessary electrodes.
Provide the electrical leak location consultant the liner installation schedule.

Provide a water truck and driver with water as a continuous water source
for the electrical leak location testing, if required by electrical leak location
consultant.

Provide one laborer per electrical leak location equipment operator to assist
with the electrical leak location testing, if required by electrical leak
location consultant.

Remove and dispose of residual water, as needed.

Render the geomembrane clean and uncluttered. Remove all standing water
from the surface of the geomembrane and provide electrical isolation at the
perimeter of the survey area.

The survey area must have a low point where water is allowed to collect if
the water-based survey methods are used. As the survey progresses, water
is sprayed onto the liner. If the water exits the survey area and touches the
surrounding ground, the survey cannot be performed. Often features such
as rain flaps and berms are required to keep the water restrained to the
survey area.

The subgrade must contain sufficient moisture to conduct the survey unless
conductive-backed geomembrane is being tested. One percent by weight is
usually adequate. It may be necessary to wet the subgrade if it has
desiccated before deployment of the geomembrane; however, the surface
tends to rehydrate after several days by wicking up moisture from the
underlying soil. The CONTRACTOR may also wet the installed
geomembrane with approximately 0.1 inches of water (2,700 gallons per
acre) several days before the performance of the leak location survey. An
equivalent recent rainfall would also suffice.

Calibration requires drilling holes in the geomembrane. The
CONTRACTOR must be prepared to have these holes repaired.
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33 SURVEY

A.

The bare geomembrane survey shall be performed directly after the installation of
the geomembrane.

The electrical leak location consultant is responsible for calibrating equipment
utilized to achieve optimum data quality and sensitivity for the site conditions. This
usually involves drilling some holes in the geomembrane which may be required to
be repaired by the Contractor.

All testing shall be performed in accordance with current industry and ASTM
standards.

The survey works best when the geomembrane is in intimate contact with the
subgrade, unless conductive geomembrane is being tested. Wrinkles are an
impediment to conducting a good survey. Defects on wrinkles may not be detected.
Therefore, it is usually in the interest of the project to conduct the survey when the
liner system is cool and flat, such as in the morning or during the night.

Working on slopes with smooth geomembrane can create safety hazards with
slippery surfaces and may require additional harnessing and slower production
rates.

Leak locations shall be logged, visibly marked, and reported for repair.

The electrical leak location consultant shall report the general results of the survey
to the CQA MONITOR, OWNER and CONTRACTOR during the daily progress
of the field work.

Prior to the demobilization of the survey personnel from the site, the electrical leak
location consultant shall submit a list of locations of the leaks detected to the CQA
MONITOR, OWNER and CONTRACTOR

The electrical leak location consultant shall submit a letter report documenting the

field work and results of the surveys to the OWNER within fourteen (14) days after
completion of the field work.

END OF SECTION
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TABLE 1

SUMMARY OF QA/QC TESTING REQUIREMENTS

Inspection or Required

Location of

Standard Values or Acceptance

Item/Description Tests Sample/Test Frequency Criteria Corrective Action
Geomembrane Dual-sided textured 60 mil HDPE
o 150,000 5. (OA 60 mil (nominal)
QA Conformance Test | Thickness Roll storage area nee per s-£ (QA) 57 mil min avg select alternate material or
&dQl\é;muf QC Test (ASTM D 5994) or factory (Cllwuréecn)t GRI-GM 13 54 mil (min 8 of 10) manufacturer if necessary
51 mil lowest individual
QA Conformance Test | gheet Density (ASTM D1505 | Roll storage area | Once per 150,000 s.f. (QA) | >0.94 g/ec Select alternate material or
&dQl\é;muf QC Test or D792) or factory Current GRI-GM13 (MQC) manufacturer if necessary
QA Conformance Test | Carbon black content Roll storage area Once per 150,000 s.f. (QA) | 2%-3% select alternate material or
&dQl\é;muf QC Test (ASTM D 1603 or D4218) or factory Current GRI-GM13 (MQC) manufacturer if necessary
QA Conformance Test | ¢,rho black dispersion Roll storage area | Once per 150,000 s.f. (QA) | 9 of10=Cat. 1 or2; select alternate material or
&dQl\é;muf QCTest | (ASTM D5596) or factory Current GRI-GM13 (MQC) | no more than 1 of 10 = Cat. 3 manufacturer if necessary
Elongation @ yield/yield Yield Strength > 126 ppi
QA Conformance Test | strength and Elongation at Roll storage area Once per 150,000 s.f. (QA) | Elong at Yield > 12% select alternate material or
&dQl\é;me QC Test break/break strength or factory Current GRI-GM13 (MQC) | Break Strength > 90 ppi manufacturer if necessary
(ASTM D 6693) Elong at Break > 100%
QA Conformance Test | Agperity Height ((ASTM Roll storage area | Once per 150,000 s.f. (QA) | 18 mils select alternate material or
&dQl\é;muf QC Test D7466) or factory Current GRI-GM13 (MQC) manufacturer if necessary
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TABLE 1

SUMMARY OF QA/QC TESTING REQUIREMENTS

Inspection or Required

Location of

Standard Values or Acceptance

Item/Description Tests Sample/Test Frequency Criteria Corrective Action
select alternate material or
manufacturer if necessary

aQn?l ffar;fsffgaéni:;es“ Tear Resistance (ASTM Roll storage area Once per 150,000 .£. (QA) | 45 11

MQC) D1004 Die C) or factory Current GRI-GM13 (MQC)
select alternate material or
manufacturer if necessary

QA Conformance Test :

and Manuf QC Test g‘l‘r;(;t;ne Resistance (ASTM Roll storage area Once per 150,000 s.f. (QA) 90 Ibs

c ) or factory Current GRI-GM13 (MQC)

MQC)
select alternate material or

Manufacturer Quality | Oxidative Induction Time Roll storage area Current GRI GM13 >100 minutes manufacturer if necessary

Control Test (ASTM D3895) or factory

Manufacturer Quality | Oven Aging with HP OIT Roll storage area Current GRI GM13 80% retained after 90 days select alternate material or

Control Test (ASTM D5885) or factory manufacturer if necessary
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TABLE 1

SUMMARY OF QA/QC TESTING REQUIREMENTS

Inspection or Required

Location of

Standard Values or Acceptance

Item/Description Tests Sample/Test Frequency Criteria Corrective Action
Manufacturer Quality | UV Resistance (ASTM Roll storage area Current GRI GM13 50% retained after 1600 hour select alternate material or
Control Test D5885) or factory manufacturer if necessary
Manufacturer Quality | Stress Crack Resistance Roll storage area | cvurrent GRI GM13 500 hours select alternate material or
Control Test (ASTM D5397) or factory manufacturer if necessary
Geomembrane Resin
Manufacturer Quality | Density (ASTM Roll storage area Each Resin Batch 0.932 o/ select alternate material or
Control Test D1505/D792) or factory ¢ Hesin Bale oIS gl manufacturer if necessary
Manufacturer Quality | Melt Flow Index (ASTM Roll storage area | g,ch Resin Batch 1.0 g/10 minutes, max select alternate material or
Control Test D1238) or factory ’ ’ manufacturer if necessary
Field Testing Iéilllic‘:,t;;cal Leak Location Entire lined area After installation Holes detected to 1 mm diameter size Refer to QA/QC plan.
. . . . . Vacuum testing: no air leaks permitted.
Field Testing Nondestructive seam testing All seams Continuous Pressure testing: 3 psi drop within 5 min, Refer to QA/QC plan.
Beginning of each day,
when an apparatus is
. . . started, when operators
;r}f; aéll %3:‘;1 FCIIZ.II(iibI:tSet(linlgiel d change, an apparatus is Seam peel strength: 91 ppi for fusion and
Tensiome tgr) Trial Seam restarted and at the 78 ppi for extrusion welds; Peel incursion < | Refer to QA/QC Plan.
. . o
ASTM D 6392 begmmng of each seaming | 25%
period
Perform peel testing on 3
specimens
1 test per 500 feet of seam . . .
Field destructive seam testing | Placed FML Perform peel on 3 §§aminZ ileit:;:;ig;}; ’ v?/ilgsl }f)‘c:;lfu ;:?E;‘:g < | Referto QA/QC Plan
(Peel ASTM D 6392) (seams) specimens (both sides of 5 S'EP ? -
fusion welds) o
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TABLE 1

SUMMARY OF QA/QC TESTING REQUIREMENTS

Inspection or Required

Location of

Standard Values or Acceptance

Item/Description Tests Sample/Test Frequency Criteria Corrective Action
Fusion peel strength: 4 of 5 results > 91 ppi
with 5th result> 73 ppi; peel incursion <
1 test per 500 feet of seam 25%
Lab'oratory destructive seam Placed FML Perf9rm peelon 5 ' Ex'trugion peel strength: 4'of 5 rqsults > 78 | Referto QA/QC plan
testing (Peel ASTM D 6392) | (seams) specimens (both sides of ppi with 5th result> 63 ppi; peel incursion <

fusion welds)

25%
See Note 1 for additional requirements for
locus of break patterns

Geocomposite Leak Detection/Witness Layer

QA Conformance Test

Geonet Component -

Roll storage area

250,000 s.f. or one per lot
QA)

Select alternate manufacturer

and Manuf QC Test Thickness (ASTM 160 mil (min) or material, if necessary.
or factory
MQ0C) D 5199) Manufacturer Standard
Frequency MQC)
250,000 s.f. or one per lot
QA Conformance Test | Geonet Component QA) Select alternate manufacturer
Roll storage area
and Manuf QC Test Carbon Black Content + Fact g 2.0-3.0% or material, if necessary.
(MQC) (ASTM D1603 or D4218) or tactory Manufacturer Standard
Frequency MQC)
1,000,000 and at least one
QA Conformance Test | Geonet Component per lot (QA)
and Manuf QC Test Density lolrogsgrage arca 0.94 g/cc (s:ﬁ[t:g:lr??feiizufacmer
(MQC) (ASTM D1505) Ty Manufacturer Standard ary
Frequency (MQQC)
250,000 s.f. or one per lot
QA Conformance Test | Geonet Component QA)
and Manuf QC Test Tensile Strength 1;_011.:‘;;0 rage Area 30 ppi (S;l;l(;:gﬁagz::::sufactmer
(MQC) (ASTM D5035) Ty Manufacturer Standard ’ ary-
Frequency (MQQC)
Manuf QC Test m Roll Storage Area | Manufacturer Standard 0.4 gpm/ft (normal load = 1,000 psf, Select alternate manufacturer
or factory requency gradient = (. or material, if necessary.
(MQOC) (ASTM D 471Y6) : F (MQOC) dient = 0.10) ial, if

QA Conformance Test

Geocomposite

Roll storage area

250,000 s.f. or one per lot
QA)

Select alternate manufacturer

and Manuf QC Test Ply adhesion 1.0 ppi avg L.
(MQC) (ASTM D7005 or GRI GC-7) | °F factory Manufacturer Standard or material, if necessary.
Frequency MQC)
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TABLE 1

SUMMARY OF QA/QC TESTING REQUIREMENTS

Inspection or Required

Location of

Standard Values or Acceptance

Item/Description Tests Sample/Test Frequency Criteria Corrective Action
250,000 s.f. or one per lot
QA Conformance Test | Geotextile Component Roll storage area QA) Select al'tern'ate manufacturer
and Manuf QC Test Mass per unit area ot factoty 6 oz/sy (min) or material, if necessary.
MQ0C) (ASTM D 5261) Manufacturer Standard
Frequency (MQQC)
250,000 s.f. or one per lot
QA Conformance Test | Geotextile Component QA) . Select alternate manufacturer
and Manuf QC Test Grab Strength (ASTM D lolrogsgrage arca éregslgﬁ:e;%;g i gg(;lbs or material, if necessary.
(MQO) 4632) Ty Manufacturer Standard g o
Frequency MQC)
250,000 s.f. and one per lot
QA Conformance Test | Geotextile Component " (QA) Select alternate manufacturer
and Manuf QC Test CBR Puncture Resistance Roll storage area > 435 Ibs or material, if necessary.
(MQO) (ASTM D6241) or factory Manufacturer Standard
Frequency MQC)
Geotextile Component 250,000 s.f. or one per lot
QA Conformance Test Hvdraulic Properti Roll sto QA) Select alternate manufacturer
ydraulic Properties oll storage area ) .
&dQl\é;muf QC Test (ASTM D4491) or factory Manufacturer Standard Flow Rate: 110 gpm/sf or material, if necessary.
Flow Rate Frequency (MQC)

QA Conformance Test

Geotextile Component

Roll storage area

250,000 s.f. or one per lot
QA)

Select alternate manufacturer

and Manuf QC Test Apparent Opening Size or facto 70 -140 or material, if necessary.
(MQC) (ASTM D 4751) Ty Manufacturer Standard
Frequency (MQQC)
Notes:

1.

Regarding the locus-of-break patterns of the different seaming methods in shear and peel, the following are unacceptable break codes per their description in ASTM D6392 (in this regard,
SIP is an acceptable break code):

Fusion seams: AD and AD-Brk > 25%
Extrusion seams: AD1, AD2, AD-WLD (unless strength is achieved)

Dovetail Energy, LLC

Quality Assurance/Quality Control Plan

Page 5 of 5

May 2019; REV 06/07/19







OPERATION AND MAINTENANCE
POND AGITATION

As part of operations and in advance of land application of nutrients, the owner/operator may want to
agitate the ponds to resuspend settled solids.

The owner/operator is required to prepare and implement a program to agitate the ponds in a manner that
will not damage the liner.

The equipment currently planned to be used to agitate the pond is a Nuhn Lagoon Crawler — Amphibious
Agitation and Pump Boat, or equal.

The equipment will be controlled by GPS and will have optional equipment specification and safeguards
included for use in synthetic lined ponds. The GPS control system will be programmed to vertically and
horizontally stay back from the liner a distance at least twice the accuracy of the GPS. As a contingency
protection, the agitator will be equipped with inflatable cushions in the event of accidental contact with
the liner.

Items to include in the agitation program are as follows:

1. The sludge removal will be accomplished via a pump/agitator system that is on the lagoon
crawler and connected to a hose that delivers the solids to be land applied or further processed.
The suction line will be below the boat and extend toward the pond floor, also manufactured to
prevent damage if accidental contact is made with the liner.

2. Concrete ramps and pad have been included in the design of the ponds to allow the operator access
for its agitation equipment.

3. Any agitation will be constantly supervised and done in strict accordance with the equipment
manufacturer’s operating requirements.

4. Extreme care will be taken to ensure the equipment does not damage the geomembrane layer.

Special Considerations: _
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