249 Dunham Drive, Dunmore, PA 18512

; {‘ Keystone

Sanltary Landfill, Inc.
September 22, 2026

Mr. Roger Bellas

Program Manager
Pennsylvania Department of
Environmental Protection
Waste Management Program
2 Public Square

Wilkes Barre, PA 18701-1915

Re: Permit Renewal Application — Third Review Letter
Response from Keystone Sanitary Landfill, Inc.
Permit Application # 101247-A241
APS ID #1111148, Auth. ID # 1479927
Throop and Dunmore Boroughs, Lackawanna County

Dear Mr. Bellas:

Keystone Sanitary Landfill has evaluated the Department’s third review letter of September 15, 2026, and are
providing the following responses to each of the items contained within the letter. Keystone has provided our
responses immediately following each of the Department’s comments, with Keystone’s response in bold text.

Deficiencies

Condition 25 Requirement of Major Modification Phase Il and RO Efficiency
e Inthe years 2030, 2033-2039, 2044, 2045, 2050, and 2051, the projected maximum
leachate generation rates exceed 270,000-gallons per day.

o Please provide a description of the steps that will be taken to ensure
adequate treatment capacity is on hand given the anticipated leachate
generation rates.

Keystone currently operates four (4) R.O. units at the treatment plant. With the availability of these
four units being able to operate the treatment plant capacity would be 360,000 gal/day. Keystone
typically only runs three units if needed and performs regular maintenance on the unit not running
which still provides a treatment plant capacity of 300,000 gal/day. Attached is a spreadsheet
(Attachment 1) which provides the excess capacity of the treatment plant for the years noted above.

o Please provide a description of how KSL intends on managing the treatment
of leachate in those years.

Keystone will continue to monitor leachate flows and perform regular maintenance of the R.O. units to
ensure that treatment capacity is available. Keystone would also note that the projected “Total
Leachate Generation Gal/Year” was based on historical data prior to rain tarp being utilized on newly
constructed cells. A commitment has been made that prior to opening any new cells that rain tarp will
be installed to divert rainfall from entering the active portion of the cell, therefore reducing leachate
generation, during those years. Keystone is confident that adequate treatment capacity is available for
existing and future leachate generations at the site.

Phone
(570) 343-5782
FAX
(570) 348-3135



Pennsylvania Adopt-a-Highway

e Please provide documentation from PennDOT demonstrating that KSL has adopted
the portions of Marshwood Road included in the March 5, 2026, submission.
Attached (Attachement 2) is Keystone’s Adopt-A-Highway letter dated April 16, 2026. Our agreement
number is 04200001. The Agreement is for a portion of Marshwood Road SR2008 (from segment 0050
offset 0000 to segment 0070 offset 2453).

Nuisance Minimization and Control Plan

e Please provide a revised NMCP that incorporates:
o Open Area limits as conveyed to the Department on August 24, 2026,
pertaining to contiguous and non-contiguous active fill areas.
The NMCP has been updated to include the open area limits pertaining to contiguous and non-contiguous
areas in active fill areas, see page 17.

o This revision should also include language regarding the installation and
operation of horizontal gas collection devices in active fill areas prior to
moving to a non-contiguous active pad configuration.

Additional language regarding the installation and operation of horizontal gas collection devices in

active fill areas prior to moving to a non-contiguous active pad configuration has been incorporated
into the NMCP. See Exhibit G item 15.

A complete updated copy of the NMCP dated September 2026 is attached to this submission
(Attachment 3) which includes the above noted revisions and revisions noted in Keystone’s response to
the Department’s second review letter, all revisions are shown in red.

If there are any questions regarding the information provided or if additional information is required,
please feel free to contact me directly.

Sincerely,

)

Dan O’Brien
Business Manager
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Keystone Landfill
Leachate Generation

Excess Capacity with

Excess Capacity with

Total Leachate Leachate Generation |3 RO Units running per |4 RO Units running
Year Generation Gal/Year |Gal/Day day per day
2030 105,863,941 - 290038| 9962| 69962
2033 108,264,524 296615 3385 63385
2034 102,963,584 282092| 17908 77908
2035 105,381,247 288716 11284 71284
2036 107,881,512 295566 4434 64434
2037 102581632 281046 18954 78954
2038 105,770,622 289783 B 110217 70217
2039 100,344,033 274915 25085 85085
: 2044 106,870,582 292796 7204 B 67204
2045 99,268,165 271968 28032 88032
 2050] 107,397,164 294239 i 5761 65761
2051 101,907,099 279198 120802 80802
Treatment Plant Capacity N

Three(3) RO Units working =300,000gal/day

Four (4) RO Units working =360,000gal/day
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pennsylvania

DEPARTMENT OF TRANSPORTATION
ADOPT-A-HIGHWAY PROGRAM

David Osborne

April 16, 2026

Employees Of Keystone Sanitary Landfill (Agreement #04200001)
249 Dunham Drive
Dunmore, PA 18512

Dear David Osborne,

Welcome to the Adopt-A-Highway program! You are joining many of your fellow
citizens across the Commonwealth in helping to keep our roads clean and enjoyable for
everyone, and for your efforts you’ll get your group’s name on a sign!

Recent improvements to the program have made it easier to participate! A new website
has been created to provide groups on-line access to the AAH program, which can be found here:
https://adoptahighway.penndot.pa.gov/.

These improvements enable groups to:

Apply on-line,

Use an interactive map to “point and click’ to select a roadway when applying,
Request supplies for an event,

Enter Trash Collections,

Notify PennDOT after the event that bags are ready for pick-up,

Update group information (contact, phone number, email address),

Renew or Cancel their agreement, and

Communicate via email (contact your AAH coordinator to provide an email
address)

These improvements will make volunteer participation less time intensive and much

easier!

Finally, as indicated in your application, you have adopted SR 2008 (from segment 0050
offset 0000 to segment 0070 offset 2453).

Please contact me with any questions you may have, at jquijano@pa.gov or
+1 (570) 586-2211, and I will be happy to get you started in the program!

Sincerely,

Jessica Quijano
Adopt-A-Highway
County Coordinator, Lackawanna County

PennDOT Engineering District 4

55 Keystone Industrial Park | Dunmore, PA 18512 | 570-963-4061 | www.penndot.pa.gov
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Keystone Sanitary Landfill, Inc.
249 Dunham Drive
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Nuisance Minimization
Control Plan
Permit No. 101247
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Introduction

Keystone Sanitary Landfill, Inc. (KSL) has established a Nuisance Minimization and Control Plan
(NMCP) in accordance with 25 PA Code 273.136 and 273.218 to address known and potential
nuisances that may arise from normal operations.

The purpose of the NMCP is to prevent, mitigate and control any conditions that may adversely
impact its employees, visitors, and the public in general.

KSL is fully aware that such a Plan, to be effective, needs to be continually monitored and adjusted
to stay in tune with designed operational changes, unplanned events, and technological advances.
Consequently, the Plan will undergo, at minimum, an annual comprehensive review and be amended
accordingly. Updated enhancements to the Plan will be available on site and provided to the
Department as part of the annual Operational Report.



Contact/Notification List

Contact Name Office Number
Mike Bair 570-343-5782
Dominick DeNaples 570-343-5782
Dan O’Brien 570-343-5782

Cell Number

570-751-2137
570-840-0713
570-499-9906

External notifications will be sent to the following based on the specific circumstances:

Pennsylvania Department of Environmental Protection (Wilkes Barre)
Lackawanna County Emergency Management Agency

PA State Police Dunmore

PA Department of Transportation District 4-0 Dunmore

Dunmore Police Department

Dunmore Fire Department

Throop Police Department

Throop Fire Department

Dunmore Borough
Borough Manager

Throop Borough
Borough Manager

570-826-2511
570-961-5511
570-963-3156
570-963-4061
570-343-0851
570-343-0851
570-489-0211
570-489-4767

570-344-4590

570-489-8311



Operations
Manager

Mike Bair

570-573-6262

Compliance Manager

Jim Eiden

570-815-3514

Site Manager

Dominick
DeNaples

570-840-0713

Business
Manager

Dan O’Brien

570-499-9906

Engineering
David Osborne P.E.

570-650-7304

Treatment Plant

Mike Bair, Sr.
570-573-0643

Bill
Schumacher, Jr.
570-687-7020

NMCP Flow Chart

Gas
Management

Laurel Lopez

Disposal
Operations

Bill Schumacher, Sr.

570-687-4220

Maintenance
Shops

Steve Auten
570-751-2567
Jared O’Neil

570-575-4180

Scale House

Mike Meyers
570-209-3328

Chris
Consalvo
570-780-1383




Daily Log

KSL maintains an on-site daily check which is made available to PADEP upon request. Keystone’s
personnel inspect the site perimeter public roads primarily to check for fugitive odors but also
monitor the surroundings for birds, dust, mud on Dunham Drive, and off-site litter. In addition, the
daily check will document any potential fugitive odors at the Lagoons, Treatment Plant and the
Leachate Storage Tanks. In addition, a nuisance log is maintained for both on-site and off-site
potential nuisances.

The information logged includes date, time, specific locations checked, wind speed and direction,
employee conducting the patrol, strength and type of odor, if any, and suggested mitigation measures
if applicable, a copy of the daily check and the nuisance log is included in Exhibit E.

Routinely checked areas include I-81 entrance onto Casey Highway, the Casey Highway, Marshwood
Road, Reeves Street and Swinick Development. Frequently checked areas include Dunmore,
Throop, Underwood Road, Mid Valley School campus and School Side Estates.

Relative to on-site odors, Keystone supervisors are instructed to report all on-site odors encountered
during their shift. This reporting mechanism allows Keystone’s staff to address such issues quickly
and prevent odors from traveling off-site.



Waste Transportation Compliance and Vehicle Safety Plan

Keystone is located at the junction of Interstates 81 and 380 in Dunmore PA, off exit #1 of Interstate
380. The facility is on the southern edge of the Keystone Industrial Park at 249 Dunham Drive. This
location grants Keystone’s customers easy access to the facility by way of highways limiting the
amount of residential exposure. The entrance is located on Dunham Drive, which is used by other
industrial and commercial industries in the Keystone Industrial Park.

Truck traffic is directed into the facility through the main gate and staged in a parking area on site.
The site parking area has the capacity to stage fifty (50) to sixty (60) tractor trailers and the disposal
area will accept and manage waste hauling vehicles in a safe and timely manner resulting in a steady
and controlled flow of traffic to the disposal area.

If Keystone personnel witness any customer vehicles parked along the public roads adjacent to or
leading to the facility, the driver is instructed to move or return to the facility to perform any
maintenance needed.

Keystone conducts annual on-site waste hauler inspections that include safety items as well as
driver conduct. Included in this safety check are the following:

e Act 90 Waste Hauler Authorization Stickers
e Tarps

e Fire Extinguishers

e Manifests (if required)

e Leaking loads

e Lights/Blinkers

e Signage

e Owner’s Card

e Driver’s License

e Contingency Plans for Residual Waste

Overweight Trucks

All overweight trucks are tracked as required and this information is forwarded monthly to PADEP. All
trucks that are excessively overweight (more than 2,500 pounds) are sent to the office and then held
in the staging area for one hour. Repeat offenders will be held for two hours and subject to disposal
suspension.

All customers with overweight loads are provided an overweight truck report monthly. All customers
with excessively overweight loads are provided with a notification the next business day. All monthly
notifications include a letter of explanation (Exhibit B).



Vectors and Bird Control

Keystone’s waste acceptance procedures and working face operations help to deter the attraction of
vectors. Keystone monitors the acceptance of processed wastewater sludge closely to ensure it
meets the acceptance criteria established in 25 PA Code 271.933 for Vector Attraction Reduction.
Keystone believes that by ensuring the material is treated properly through monitoring and review of
analytical results the attraction for vectors at the facility is reduced. Keystone routinely stops
accepting this waste stream at least two (2) hours before the end of the day. The reason forthisis to
ensure that this odorous type of waste is not placed close to the final daily cover and there is enough
material to sufficiently cover the waste.

All waste is compacted and covered at the end of each day with either soil, approved foam, or
alternative daily cover. Soils are rolled into place sealing the waste underneath and preventing odors
from escaping that would attract birds, rodents, and other vectors.

Keystone has contracted with United States Department of the Interior-Fish and Wildlife Services to
conduct on-site, and off-site surveys designed to humanely reduce the bird population in and around
the facility. The Department assists and instructs Keystone personnel in the implementation of
action plans to discourage birds from nesting in and around the facility. USDA Wildlife Services also
assists with vector control. The USDA provides KSL with quarterly progress reports, copies of which
are included in Keystone’s Quarterly Informational Report submitted to PADEP.



Noise Control
Keystone Sanitary Landfill and Keystone Quarry are located in an area with a significant buffer
between site operations and its surrounding neighbors. Noise from equipment, back up alarms, and
other routine site activities cannot be heard in the surrounding residential areas. Noise levels on-site
are periodically checked and are maintained at levels that comply with all regulatory requirements.
Keystone utilizes the services of a third-party consultant to periodically prepare a “Noise Study”
which is submitted to PADEP. The report’s conclusions are evaluated and compared to applicable
regulatory requirements to ensure compliance, to date all “Noise Studies” have concluded that“Itis
apparent that operations at the landfill will not directly result in a violation of the Dunmore noise
ordinance and should not impact the Borough of Throop in a negative manner”. MSHA will also
perform noise level checks during some of their routine inspections to ensure compliance with
federal regulations.

Keystone discourages the use of Jake brakes by its customers on perimeter public roadways and
prohibits their use on interior site access roads unless necessary. Keystone monitors this daily and
drivers who do not comply may lose disposal privileges at Keystone.



Mud Control

KSL understands the responsibilities associated with ensuring the public access roads are kept
clean and mud free.

Keystone has miles of unpaved, dirt roads on site used by waste hauling vehicles. As a result, there
is the potential that trucks leaving the site will carry dirt and mud out to the public access roads. In
order to prevent this public nuisance, Keystone does the following:

e Temperature permitting, Keystone will operate an industrial truck undercarriage wash
system. When operational, every truck leaving the site is required to pass through this wash
station.

e Once the truck exits the cleaning station, it remains on paved surfaces until the truck
reaches the public access road.

e The pavement between the truck wash and the public access road as well as the truck
staging area are generally cleaned with a small 5,000-gallon water truck equipped with
nozzles designed to wash away the dirt. Additionally, a street sweeper is put in service for
several hours each day to clean these surfaces as well as a section of Dunham Drive.

These mitigating measures have been very effective in controlling the impact of mud on public roads
in the past. Nonetheless, KSL is mindful of this potential nuisance and monitors the situation daily
and will adjust and enhance these preventive measures as necessary.



Litter Control

Once a waste hauling vehicle enters the site there is certainly a potential for litter. If an untarped load
pulls on the inbound scale the driver is instructed to pull over and tarp the waste. This will minimize
the potential for litter on the access road up to the working face. The driver is instructed by Keystone
personnel not to remove the tarp until he is ready to discharge the load.

Litter in and around the disposal area is a common nuisance for all landfills and KSL is certainly no
exception. Disposal area employees are instructed to monitor wind direction continuously during
the workday. They can generally obtain this information from their cell phones, monitoring windsocks
strategically located on site, or by calling the office to get current information from the weather
station located on site.

KSL has available forty to sixty portable litter fences. These fences are approximately ten feet high
and are moved downwind from the disposal area. Keystone also has a fifty-foot-high stationary litter
fence that borders the east side of Phase Il preventing most litter from reaching the Casey Highway.
During unusually high wind events Keystone will water down the working face to reduce the amount
of wind-blown litter. Keystone will also reduce the size of the working face and initiate cover activities
as early as possible to further reduce litter.

Keystone provides daily employment to approximately fifteen laborers who are dedicated to picking
litter as needed. These individuals also regularly pick litter on both Dunham Drive and the Casey
Highway. In addition, “Staff and Friends of Keystone Landfill” have adopted a portion of Marshwood
road as part of PennDOT’s Adopt a Highway Program.



Thermal Events

Generally, there are two types of thermal events which can occur at a landfill. The first is a condition
at the working face where two or more incompatible materials ignite upon direct contact. And the
second is elevated temperatures within the landfill waste mass.

e When incompatible reactive materials ignite, Keystone responds by excavating the material
out of the working face onto a lined, dirt surface and utilizing the water truck cannon or
smothering the material with dirt extinguishing the event. The waste is not placed backin the
working face until the thermal event is completely extinguished.

e The generation of heat in a landfill is normal as microorganisms break down waste. If
temperatures elevate to above 131°F, a thermal event could arise within the landfill. This can
be indicated at the gas well head by: Gas temperatures above 131°F, a decreased methane
level (<40%) along with an increase in the CO2 (>50%) and an increase in carbon monoxide,
hydrogen and ammonia gases. When these conditions occur, the immediate response is to
discontinue the vacuum to the gas well and lower the vacuum to the surrounding gas wells
to isolate the area from potential sources of oxygen.

There are two other less frequent events that can result in a thermal situation. The first is an already
smoldering load arriving at Keystone. The second is equipment with leaking hoses resulting in
flammable fluids contacting hot surfaces. The preventive and corrective measures can be found in
the Nuisance Prevention and Action Plan Summary (Exhibit C).
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Dust Control

Access Roads

There are several miles of unpaved roads on the landfill's 714-acre site. Roads that are not used
during normal daily activities are generally closed, reducing water usage, and eliminating
unnecessary and unwanted dust emissions.

Keystone maintains and operates a total of four water trucks. The two trucks primarily used for dust
control each hold 10,000 gallons. These trucks can befilled in less than seven minutes when utilizing
a water fill station constructed by Keystone. This ensures that these trucks spend more time
suppressing dust and less time at the filling station.

The third water truck has a 5,000-gallon capacity and is primarily used on the paved roads and
parking lots. This truck has nozzles attached and is effective in keeping these roads clean. KSL also
utilizes the services of a street sweeper daily. Consequently, there are virtually no dust emissions
originating from paved surfaces on site.

The fourth water truck, equipped with a cannon, is on standby in the vicinity of disposal operation to
address potential thermal events. This truck is garaged during the winter months.

Quarry Dust Control

Keystone uses water from tank trucks to wet down the excavation site during dry conditions.

Rock is loaded into haul trucks and dumped into the crusher hoppers or at a pre-designated
stockpile. The water trucks are assigned specific haul roads, and the haul drivers are informed which
haul roads to use for the day. In extremely dry conditions the number of water trucks used to wet
haul roads is increased.

The crusher is equipped with spray nozzles on all hoppers and transfer points to reduce or eliminate
emissions. [f the main stockpiles become dusty the water trucks will hose them down prior to
processing. Keystone maintains additional nozzles on site for replacement should they become
inoperable or damaged. Keystone also inspects the crushing systemon a daily basis for opacity and
fugitive emission. Should the emissions become excessive, or opacity reach 10%, the source will be
wetted using the water truck and the spray bar pressure and GPM increased.

Atrained visible emissions and opacity technician documents findings in a daily opacity log.
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Landfill Dust Control

Generally waste loads do not contain a great deal of dust; however, some demolition materials and
residual wastes can generate dust when discharged from a waste-hauling vehicles. Ifaload is known
to be dusty or may cause dust, the load is disposed and immediately covered with municipal waste
to prevent dispersion. If a demolition load is observed to contain materials that will create an
emission the load will be wet down with water from the water truck. All residual wastes that contain
dust or fine materials are communicated to the disposal area personnel to ensure proper handling.
If a waste stream is too dusty to handle in the manner described above, the generator will be notified,
and additional corrective measures will be implemented. If improvement is not acceptable,
Keystone will no longer accept the waste.

Water trucks are available on site and used as necessary, based on weather conditions, to control
dust along all site roads. The water truck travels the waste and construction vehicle traffic haul
routes to wet the surface for dust suppression.
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Odors/Emissions

Note: Please refer to attached Nuisance Prevention and Action Plan (Exhibit C) for detailed
information.

Typical on-site order sources that are common to landfills include:

Vehicle Emissions
Vehicle Waste

Working Face Operations
Landfill Gas Collection
Exposed Anchor Trenches
Drilling New Gas Wells
Leachate Outbreaks
Leachate Storage Lagoons
Leachate Storage Tanks
RO Concentrate Disposal
Ineffective Cover Material
Leachate Treatment Plant
Wet Wells

Vehicle Emissions

The PA Act 124 of 2008 idling requirements are posted throughout the staging areas which, when
followed, significantly reduce emissions.

Vehicle Waste

Occasionally, vehicles that enter the facility each day will contain a particularly odorous load.
Employees are instructed to identify, dump and cover these loads quickly and safely.

Working Face Operations

Localized working face odors are an operational reality at any landfill. Keystone takes the
management of potential working face odors very seriously. That management begins by Keystone
requiring all customers to maintain a secure tarp over waste loads while being transported to the
working face. When waste loads arrive at the working face, Keystone personnel guide the vehicles
to a designated staging area that is in close proximity to the disposal area contained within the lined
cell. Keystone personnel inspect each vehicle’s manifest and make a determination of the waste
characteristic and its potential for generating localized odor. When waste loads are identified that
contain a high potential for generating localized odor, such as local community sludge loads, rotting
organic food waste from local restaurants, etc., such loads are immediately identified and quickly
disposed of in the working face, regardless of the staging order in which they arrived. Keystone’s
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waste handling machine operators are trained to establish a hole-like impression within the working
face to place potentially odorous loads into and cover immediately. These practices reduce
potential working face odors. Additionally, Keystone’s working face management commences inthe
early morning by establishing a designated area of the active face to open. This areais predetermined
by the landfill Operations Manager and is based on several factors, including:

e review of onsite weather station data to determine wind speed and direction.

e review of forecasted weather to determine and schedule the timely implementation of the
daily cover and application type.

e monitoring the rate of incoming waste loads to the disposal site through communication
between the landfill supervisor and scale master; and

e ensuring that adequate machinery is in place for proper waste disposal management and
compaction.

Beginning in the morning, and as the working day expires, Keystone consistently applies daily cover,
thus reducing the size of the working face. There is a tight coordination of machinery and equipment
in operation on the working face. At the beginning of the workday, the machine operators are
instructed to place the morning waste to one side of the working face to establish the intended grade
elevation for that day. When this area reaches the predetermined grade, the “spotters” are
instructed to direct the incoming waste loads to the area adjacent to the completed portion. Daily
cover operations begin in the designated area that has been graded and received the proper level of
compaction. The cover operations, once initiated, are always in progress, thus reducing the size of
the working face throughout the day. This controlled sequence of events ensures that Keystone’s
working face is only active for the timeframe required to adequately manage the daily waste in
accordance with Department regulations.

Emissions — Landfill Gas Collection

Detailed information including preventative measures and corrective actions are listed in (Exhibit C).
In addition, Gas Management System Construction Notes that are followed are listed in (Exhibit G)

Exposed Anchor Trenches

Constructing anchor trenches generally requires KSL to dig up aged waste creating a potential off-
site odor. Keystone will continue the practice of only trenching what is expected to be completed
that day and filling it in at the end of the shift so no anchor trench will remain open overnight.
Keystone will also be installing Horizontal Gas collectors in the area of the anchor trenches.

Drilling New Gas Wells

Drilling new gas wells through aged waste will cause odors. Keystone will have odor misters down
wind of the well hole and will not leave holes open overnight to minimize off-site odors. All waste
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collected as part of the Gas Well drilling operation will immediately be placed back into the working
face that day.

Leachate Outbreaks

Supervisors travel the entire site frequently each day and report leachate outbreaks. If an outbreak
is identified the construction crew is dispatched with material and equipment sufficient to make the
necessary repairs.

Leachate Storage Lagoons

Keystone is aware the open lagoons storing raw leachate can potentially generate an off-site odor.
The East Lagoon is utilized as an emergency overflow for the wet well that conveys leachate to the
above ground storage tanks. The West lagoon can only be used in emergency situations with prior
approval from the Department. To minimize the potential of off-site odors Keystone will be applying
foam and dosing the East lagoon with a neutralizing agent, in addition to using misters as appropriate.
A daily log is kept regarding coverage in the East Lagoon, when and if Leachate is being stored in the
Lagoon.

Leachate Storage Tanks

Keystone utilizes two 2.5 million gallon above ground storage tanks for raw leachate. To
control potential VOC emissions and odors from each AST, Keystone installed a BIOREM
system in conjunction with the construction of the two Leachate storage Tanks. The
BIOREM biological treatment system features a biotrickling filter followed by a biofilter. The
biotrickling filter and biofilter systems are both designed in a forced draft, up flow
configuration. In each treatment stage the collected air enters the base of the packed
biofilter bed and then passes up through the specially selected media.

Each high porosity media provides an ideal environment for the establishment of
bacterial colonies. As the air comes in contact with the biofilm, odorous compounds are
solubilized into the moisture layer and subsequently oxidized by the microbes; hydrogen
sulfide is primarily removed by the biotrickling filter stage and other odorous compounds
are primarily removed by the biofilter stage. The biotrickling filter stage is kept adequately
moistened by way of continuous recirculation water while the biofilter stage is kept
moistened by way of intermittent irrigation with client supplied water. According to the
system manufacturer, the biofiltration system will achieve 99 percent removal of
hydrogen sulfide and 90 percent removal of odor. In addition, Keystone is dosing the
exhaust of the BIOREM system with Chemtron OC 8400 in case of a breakthrough from
the BIOREM treatment. Along with dosing the BIOREM system with sulfuric acid to help
reduce any ammonia.

RO Concentrate Disposal

To control odor emissions from the RO Concentrate generated from the RO units, Sulfa
loc 200 is dosed into the RO concentrate prior to going into storage to reduce odor in the
storage tanks, during the truck loading process and the disposal process on the working
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face. The use of this product has shown 50% reduction in H2S in the landfill gas stream
since Keystone started dosing it into the recycled RO concentrate. In addition Keystone
will load all trucks utilizing KSL’s pumping system rather than induvial truck “blower”
system to eliminate potential odor emmsions.

Ineffective Cover Material

Keystone adheres to the requirements for daily and Intermediate cover materials indicated in the
QA/QC Plan Specifications & Details. Testing of the cover materials is completed at the frequency
indicated in the tables on sheet GSE 7 of the Permit Drawings. (copy of the QA/QC plan and
Specifications are contained in Exhibit J)

Leachate Treatment Plant

To help minimize any potential off-site odors Keystone has installed a blower system for the
treatment plant that uses a stainless-steel vacuum header that pulls gases from all pH adjustment
tanks within the plant as well as the cleaning tanks on each unit as they are prone to off gassing
during cleaning cycles. This blower then pushes the gases through a scrubber vessel (DS-1000)
loaded with absorption media, (Pure Air - Sulfasorb XL). The inlet and discharge of the scrubber is
sampled on all business days including Saturday with a 4-gas meter, h2s sample meter or drager
tubes depending on location and concentrations. Media is changed when breakthrough of h2s in
the exhaust reaches 1 part per million. This process is completed utilizing a Vactor, typically
change outs are completed the day after breakthrough is found. Systems are shut down for
approximately 2 hours to vac out the media and reload the vessel. The above noted equipment has
been added as a permanent emission equipment tool.

Wet wells

Keystone has identified potential for odor emissions at two wet wells on site, so at both the wet well
for conveyance of leachate to the storage tanks and at the influent wet well to the treatment plant
smaller scrubber vessels are utilized. These vessels loaded with absorption media, (Pure Air -
Sulfasorb XL). The inlet and discharge of both scrubbers are sampled on all business days
including Saturday with a 4-gas meter, h2s sample meter or drager tubes depending on location
and concentrations. Media is changed when breakthrough of h2s in the exhaust reaches 1 part per
million. This process is completed utilizing a Vactor, typically change outs are completed the day
after breakthrough is found. Systems are shut down for approximately 2 hours to vac out the media
and reload the vessel. The above noted equipment has been added as a permanent emission
equipment tool.

Emissions
Keystone maintains a comprehensive list of guidelines and procedures to follow relative to
prevention, early detection, identification, and mitigation of emissions. Please refer to Exhibit D

(Enhanced Surface Monitoring Evaluation Process) and Exhibit C (Nuisance Prevention and Action
Plan Summary) for detailed information.
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Capping Guidelines/Requirements

Keystone implements the use of High Density Polyethylene (hdpe), Medium Density Polyethylene
(mdpe), Low Density Polyethylene (ldpe), Lower Linear Polyethylene (lldpe), Reinforced
Polyethylene (rpe) geomembrane liner systems and rain tarp in combination with Posi-Shell, a
spray-applied mortar made from clay, reinforcing fibers, polymer and Portland cement to reduce
potentials for fugitive emissions, minimize storm water infiltration, stop windblown dust and litter
as well as erosion control.

Keystone has established specific guidelines as to the implementation of the listed capping
measures. Any area of intermediate cover that will be inactive for more than 120 days shall receive
one of or a combination of the approved materials indicated above. Installation of the
aforementioned temporary capping procedures shall commence on areas of intermediate cover
prior to the 120-day timeframe when operational activities will not return to these areas within the
120-day time frame.

On intermediat opes that will become active within 120 days intermediate soil cover will be
placed m;ihea eas. This soil cover material will meet the requirements shown on GSE-7 of the
permit drawings. h@ se requirements are also contained in Exhibit J of this NMCP.

Areas of waste placement that have reached final elevation shall receive 40mil or equivalent hdpe
liner starting within 180 days of reaching final elevation followed by 40z geocomposite, 24 inches of
lab certified soil cover and a predetermined seed/mulch mixture depending on the season.

To control odor emissions and minimize Leachate generation, Keystone is committed to not
exceeding 42.5 total acres that are not covered by a combination of permanent and temporary
capping when there is an active disposal area that is non-contiguous with the next pad that will
become an active disposal area. When pad construction sequencing provides contiguous active
disposal areas, Keystone is committed to not exceeding 32.5 total acres of open area. Exhibit H
provides definitions of all acceptable temporary capping measures.

nples of active disposal areas that are non-contiguous would be pads6and 7. Once pad 7 is
constructed and ready to ac ‘J'T waste pari & will need to remain active until the select lift of waste
is placedinpad 7. In arroedanc nvith phase 3 approved pad construction sequencing similar
conditions will also occur during pad 12a co ::TFUCUOH’BHG pad 11 filling, pad 13 construction and
pads 12a,12b,4,5,6 filling. It is also noted that Pad 11 isin a sump configuration and will be non-

0

contiguous only until an elevation is reached to make it contiguous with pads 8 & 9.

To also help control odor emissions horizontal gas collectors will be installed as indicated in Exhibit
Gitems 92 &15.

In addition to waste capping activities KSL will deploy rain tarp (rpe) or Polyethylene geomembrane
on all protective cover in any newly constructed cells prior to waste placement to divert or collect
as much storm water as possible prior to entering the leachate collection systems. These storm
water management measures will only be removed incrementally, on a day-to-day basis, only
allowing enough open area for waste placement on that given day.
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Weather Monitoring Program

To ensure Keystone is aware of and prepared for changing weather conditions that can influence
site operations or potentially cause apublicnuisance, aweather-monitoring program has been
developed and implemented.

Keystone maintains and operates both a primary and a backup weather station (see Exhibit F).
The primary unit is the MWS-C400 from Intellisense. The unit combines 20 environmental
parameters with cloud-based data logging. This unit is portable and located on the site which
provides unobstructed weather information for the following: wind speed and direction, peak
direction and speed, and lightning. The backup unit, the Davis Vantage Pro2, located on the
Administration Building provides rainfall information as well as other weather parameters.

Information is downloaded daily and utilized to react to changing weather conditions. During
perimeter nuisance inspections Keystone personnel will observe weather patterns forthattime
and location. Wind direction will be conveyed to the appropriate managers and supervisors, so
actions canbetaken to prevent nuisances such as dust, odors, and litter.

Local wind direction is typically from the southwest, however, there is some seasonal variation.

When wind speeds are elevated, site personnel will deploy portable litter fences and/or wet the
active disposal area to prevent offsite litter migration.

18
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249 Dunham Drive, Dunmore, PA 18512

Keystone
Sanitary Landfill, Inc.

Overweight Truck Notification
KSL Scales Tested/Calibrated 12/15/2025

Customer:
Date: 12/1/2025 To: 12/31/2025

Keystone is required to send a copy of the attached overtweight truck log to PADEP's central office located in
in Harrisburg, PA. The report is sent in the first week of each month detailing the overweight information

for the previous month.

You should know that PADEP reviews your compliance history prior to issuing your ACT 90 Waste Hauler
Authorization License. Consequently, excessively overweight vehicles as well as habitual offenders run
the risk of not having thier license revewed.

And Finally, customers that use independent haulers or have thier trucks loaded off-site need to pass this
information on appropriately, so we can all work together to minimize overweight truck traffic.

If you have any questions, please contact our office at (570) 343-5782.

Phone
(570) 343-5782

Fax
(570) 343-3135
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Exhibit D



nhanced Surface Monitoring Evaluation Process

Keystone will perform enhanced monthly surface monitoring, per the facility’s NMCP, in those areas
within a certified Phase Ill cell with waste in place where the intermediate grade surface elevation or
final grade surface elevation does not include a cap synthetic liner, regardless of the presence of
active gas collection devices. Areas with soil cover or Posi-shell will be included in the monthly
surface monitoring. The boundaries of the areas meeting those criteria will be clearly marked inthe
field by Keystone and will be designated to receive the enhanced monitoring program every month.
Keystone will implement the forgoing enhanced monthly surface monitoring criteria in the subject
area(s) within the vicinity of the sequencing working face operations. Additionally, enhanced monthly
surface monitoring practices will be implemented in any area(s) that also fall under NSPS
regulations, if the area(s) satisfy the above describing terms for enhanced program activites.

Monthly active area surface and well monitoring has proven to be a valuable tool in identifying and
troubleshooting potential odor sources in the uncapped areas of the Landfill. Keystone has wellfield
technicians dedicated to wellfield operations and compliance monitoring staffed by Archaea as a
third-party contractor. It is KSL’S normal operating procedure to have all well-field technicians in the
active area of the landfill starting on the first business day of the month and staying until active area
surface scans and well head monitoring is completed. In lieu of using a third-party contractor to
provide an Isopach map detailing areas of elevated methane concentrations Keystone is utilizing in-
house staff to survey and prepare the Isopach map on a monthly basis. In addition, Keystone also
performs a drone flyover which is completed in the morning, and the map can usually be generated
that same afternoon. This innovative procedure enables Keystone’s gas crew to immediately
commence corrective measures while waiting for the Isopach map to be generated.

It is Keystone’s belief the wellhead monitoring data is equally important in comparison to the surface
scan data due to the fact many exceedances or elevated surface scans can be identified prior to
generation of the map through evaluation of the wellhead readings. Wells that are identified as
having lost significant vacuum or displaying high methane concentrations are clear indicators of poor
collection in a specific area that can lead to or has already led to elevated surface monitoring
readings. These early indications assist Keystone with creating construction plans, ordering
materials, and scheduling work crews even prior to map generation.

Upon completion of the map it will be compared to the previous three months maps looking for
increases in specific areas from the previous month, trends up or down in specific areas over the
past three months, movements of elevated grids in comparison to the working face/disposal
operations/, movements of elevated areas in comparison to capping activities, movements or
changes in elevated areas compared to construction activities (road construction, gas line
installation, seeding and mulching and material stock pile areas).

Priority during any evaluation of monthly data is surface exceedances (readings greater than
500ppm) identified with the TVA. Any exceedance immediately triggers a further evaluation with a
plantoreduce emissions. This evaluation starts with a review of any wells in that grid or close enough
to influence this area. The well head readings are looked at for several things during this evaluation:

e What is the methane concentration in comparison to the oxygen and balance gas
ratios?



e Canthe well be turned up any further.

e |s the well showing low methane with little or no oxygen? Will increasing vacuum,
application of more vacuum, potentially pull more lfg back to the well from surrounding
areas”?

e Is the well displaying an oxygen/balance gas ratio indicating a leak at the well head or
in the casing near the surface?

e Isthe well temperature nearing 131 degrees?

e Isthe well displaying signs of being crushed, broken, or watered in?

e How tall is the well casing? Often wells that are raised for filling operations lose their
ability to efficiently collect gas and pull atmosphere into the casing. Is the well raised
currently and is the most current reading an anomaly compared to historical well data
for this device?

e What activities are taking place in this specific area that is showing elevated readings?

Are there any specific construction activities taking place that could be generating
the exceedance that will be remedied by the completion of the project (anchor
trench excavation, gas line excavation, striping of cover for waste placement,
concentrate disposal, road or ramp construction, leachate outbreak repairs, well
maintenance)?

As this data is already available a very quick evaluation can be made and well field technicians can
be redirected back to these areas to repair wells that could be leaking, check water levels and
integrity of well casing to see if dewatering pumps are applicable, increase vacuumto a well or wells
in the area or identify any other potential issues that could be affecting overall performance of the
collection devices.

If all efforts have been exhausted regarding well optimization and well tuning, then the next
step in the process would be to evaluate filling operations and cover integrity. Coverinthe
area will be evaluated for thickness, moisture, compaction, percentage of fines in
comparison to stone and signs of erosion. If the evaluation of cover determines thereis
room for improvement additional material will be hauled into the area, spread and
compacted. If additional cover material does notimprove or eliminate the exceedance,
wells within the area will be reevaluated/tuned to improve performance/collection if
possible. Often cover around gas wells is course and poorly compacted as itis hard to get
machines close to the wells without causing damage to the casing. If this is the case
existing cover will be excavated and removed in a 10 x 10 grid down to waste. A new
bentonite plug will be placed around the well and the grid will be back filled with good
quality soil then compacted. The area will also be evaluated for well density, how close is
the closest collection device, is the exceedance within the radius of influence, is additional
collection required.



At this point it is typically approaching the twenty-day follow-up, if an exceedance fails the twenty
day follow-up there are generally three more measures that can be implemented and evaluated.

e Isthis exceedance a product of disposal activities and will waste placement remedy
the issue within the next several days? ‘

e |s synthetic capping taking place and nearing this area where it will be covered with
liner in the next several days?

e |s additional collection required? Either new vacuum lines to increase available
vacuum, shallow collector around an existing well, pot well if the elevated reading is
a confined point source or horizontal collector if the elevated reading covers a bigger
area?

All available historical data clearly indicates this evaluation/trouble shooting/remediation process is
effective as evidenced by all exceedances being corrected prior to the 30 day follow up. The working
face/disposal activities progress quickly due to the size of the active area and brisk disposal rates
resulting in not many slowly up trending data points. Typically, our readings go from Green to Red
and back to Green as they are a result of collection loss in the area. New vacuum lines may be
required. Working face activities and traffic disturbing the cover integrity in the area or other
construction activities such as capping or gas construction need to be continuously evaluated. We
do not see many, if any, reading progress from green to yellow to orange to red over several months.

After all, 500ppm plus exceedances are repaired, elevated areas or any areas that are trending
upwards are evaluated through the same process outlined above. During the process of reducing
emissions any wells that have shown collection issues or vacuum loss are being addressed at the
same time helping to eliminate future potential elevated readings due to poor collection and
influence in any area. New vacuum lines are constantly being run, dewatering pumps are installed
as necessary, and the cover is always being improved and compacted at some location in the active

area.
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Exhibit F



MWS®-C400

Micro Weather Station

The Professional-Grade,
All-In-One Weather Station

Key Features
Wireless Weather Sensing in an

Elegant, Compact Package
No Extra Equipment Needed
Easy 60-Second Installation
Autonomous Operations
Two Expansion Ports
Portable and Rugged

Three Communication Options

Available

Weather Data Reported

Temperature
Barometric Pressure
Altimeter Setting
Relative Humidity
Wind Speed

Peak Wind Speed
Wind Direction
Compass Reading
Precipitation Amount
Lightning Distance
Lightning Frequency

Other Data Reported
* GPS Longitude and Latitude
= GPS Elevation
* Compass Orientation
= Angular Tilt

Patents
D734,182 | D796,353 | D796,972
9,784.887 | 10,429,546 | 3,013,934

The MWS®-C400 is a lightweight, wireless, all-in-one Micro
Weather Station (MWS®) that precisely and reliably delivers
meteorological data. As a completely wireless unattended ground
sensor (UGS), this latest innovation in weather sensing technology
from Intellisense Systems combines cloud-based data logging,
communications, and a solar power system with a rechargeable
battery pack to autonomously gather and report more than 20
environmental parameters. Small enough to fit inside a backpack,
the C400 can be installed or placed in nearly any environment for
weather reparting in real time.

The engineers at Intellisense set out to create a wireless, reliable,
and cost-effective weather station for businesses and communities
of any size, and they achieved that with the C400. With a built-in
GPS and compass, the C400 offers more accurate measurements of
wind speed and direction than any other all-in-one weather station
on the market today. This all-in-one station also includes solar
panels and an internal rechargeable battery pack for sustained
operations, and customers can choose between cellular LTE-M or
Iridium Satellite modems for reliable and fully remote data
transmission and autonomous processing.

Compared to other off-the-shelf
weather-sensing solutions for
commercial applications, the
C400 provides the most highly
integrated, reliable, and easy-to-
use weather-sensing system in
one professional-grade, rugged,
and wireless package.

@tellisense

SYSTEMS




) At just 8.5 inches tall and weighing only 3.2 8 The C400 is available with three communication
% pounds, the C400 can easily be carried to and 2 options to best fit the customers’ needs. The
% set up in just about any location. With a E standard C400 features a cellular LTE-M modem
5 built-in compass and GPS, it can be installed or = with data plans available from Verizon. But for
=z placed in the most remote areas for accurate O areas where cellular coverage is limited, the station
n weather sensing and data collection. I_" can also be equipped with Iridium Satellite modems
I O for both commercial and U.S. Department of
% Defense (DoD) bands. A full breakdown of MWS
Commercial Series models with these
communication options are below:
o5 » MWS®-C400 - Cellular LTE-M
» MWS®-C410 - Commercial Iridium Satellite
» MWS®-C420 - DoD Iridium Satellite
8 8 The controls on the C400 are simple, P> Toserve a variety of needs, intellisense offers
=z =z consisting of a single power switch. The R many accessories for the C400, including mount-
% 5‘ station will automatically configure itself for m ing solutions, carrying cases, and extension
2 O operation within 60 seconds of start-up. 8 cables up to 200 feet in length.
< 5 The two expansion ports also enable ]
3 R connectivity to laptops, external power m For a complete catalog of weather station
sources, and other field sensors. accessories, please visit intellisenseinc.com.
Range: -40 to 60°C (-40 to 140°F) -
ﬂ Temperature Resolution: 0.1°C % Weight 145l 5.218)
?' Accuracy: + 0.1°C at 25°C (77°F) :l H: 21cm (85 i)
a— 2 Range: 600 to 1100 mb Dimensions W: 14 ¢cm (5.5 in)
o gc.:rometnc Resolution: 0.01 mb L) D: 14 cm (5.5 in)
& Fressure Accuracy: = 0.5 mb at 25°C (900-1100 mb) g Operating Minirmum: -40°C (-40°F)
wn Range: 0 to 100% o Temperature Maximum: +60°C (+140°F)
U Humidity Resolution: 1% M Mounting
g Accuracy: £ 1.5% (0 to 80%), + 2.0% (> 80%) X Hardware 1/4-20 threaded camera mount
; Range: 0 to 152 mm/hr (0 to 6 in/hr) % Solar Cell Array and Onboard
— g s L Resolution: 0.25 mm/hr (.01 in/hr) Nickel-Cadmium Batteries
P tat :
9 PO RIION Accuracy: + 2.5 mm/hr (0.1 in/hr) or 10% v ;ower 4 Continuous operation and the ability to
st (whichever is greater) gnagemen endure extended periods of harsh
6 Range: 0 to 28 m/s (0 to 55 knots) environmental conditions
Z Wind Speed Resolution: 0.5 m/s (1 knot) Integrated LTE-M Cellular or Iridium
wn Accuracy: + 3%  Caet] Satellite Modem
Communications

Range: 0° to 359°
Resolution: 1°
Accuracy: + 5°

Wind Direction

Range: -90° to +90°

Transmits data to command and control
elements via satellite

Threaded M8 Serial Connector Rated to
IP67 Waterproof Standards
Allows new capabilities to be added and easy

Anguiar Tilt Resolution: 0.1° :
? Accuracy: + 1° Eopansian By integration with other devices, including external
power and laptop connectivity as well as easy
Lightning EGHQI@;O 1?342 ';m (g to 25 mi) integration of other field sensors
Distance FESPUBGY: 4.4 ki |2 o) ; Manufactured under ISO 9001
Accuracy: Varies Compliance

Quality Management System

Phone: 310-320-1827
Email: Info@intellisenseinc.com
www.intellisenseinc.com

@tellisense

SY S TEMS
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GAS MANAGEMENT SYSTEM CONSTRUCTION NOTES/TYPICAL

1. TEMPORARY AND PERMANENT CAPPING WILL FOLLOW THE GUIDELINES NOTED IN THE NMCP IN
CONJUNCTION WITH TEMPORARY AND PERMANENT GAS COLLECTION CONTROLS TO ENHANCE
GAS COLLECTIN SYSTEM EFFICIENCY AND MINIMIZE NUISANCE ODORS.

2.  DURING CONSTRUCTION OF EACH NEW PAD, THE LANDFILL GAS PERIMETER HEADER WILL BE
EXTENDED PRIOR TO WASTE PLACEMENT TO SERVICE FUTURE COLLECTION DEVICES.

3. PERIMETER AND OTHER GAS CONVEYANCE HEADERS SHALL BE INSTALLED ON A PREPARED
SUBGRADE, IN ACCORDANCE WITH FORM K, FOR OPTIMAL CONDENSATE DRAINAGE.

4. CONSTRUCT CONDENSATE MANAGEMENT CONTROLS (DRAINS AND TRAPS) AT DESIGN LOW
POINTS TO PREVENT CONDENSATE RESTRICTIONS.

5. TEMPORARY CONDENSATE DRAINAGE LINES ON THE PAD SIDE-SLOPES, ON TOP OF THE LINER
SYSTEM, SHALL BE COVERED WITH PROTECTIVE MATERIAL OR WASTE AS NEEDED FOR FREEZE
PROTECTION.

6. THE CONDENSATE TRAPS SHALL BE DESIGNED TO PREVENT EVACUATION OF THE LIQUID BY
VACUUM APPLIED TO THE GAS MANAGEMENT SYSTEM. LIQUID SHALL BE MAINTAINED IN THE
TRAPS TO PROVIDE A VACUUM BREAK AND PREVENT AIR INTRUSION.

7. TRAPS SHALL BE EQUIPPED WITH ACCESS RISERS FOR INITIAL LIQUID FILLING AND
MAINTENANCE/CLEANING. THE DRAIN LEG SHALL BE EXTENDED TO THE LEACHATE COLLECTION
SYSTEM OR TO THE WASTE AS APPROPRIATE TO MINIMIZE NUISANCE ODORS AND TO ALLOW FOR
PROPER LIQUID MANAGEMENT.

8. LEACHATE COLLECTION CLEANOUTS WILL BE CONNECTED TO THE LANDFILL GAS PERIMETER
HEADER OR OTHER VACUUM SOURCE FOR GAS COLLECTION. THE CONNECTIONS WILL BE MADE
PRIOR TO THE PLACEMENT OF WASTE WITHIN THE NEW PAD TO PERMIT THE IMMEDIATE
COLLECTION OF GAS AND TO CONTROL NUISANCE ODORS AS WASTE IS PLACED. TEMPORARY PIPE
PLUGS WILL BE REMOVED FROM THE LEACHATE COLLECTION PIPING PER LANDFILL SEQUENCING
PLANS AND LEACHATE COLLECTION PIPING DETAILS AS WASTE PLACEMENT PROCEEDS ACROSS THE
PAD’S EIGHTEEN (18) INCHES OF PROTECTIVE COVER.

9. A HORIZONTAL COLLECTION DEVICE OR OTHER APPROVED VARIATION, SUCH AS STONE COLUMNS,
SHALL BE CONSTRUCTED IN ACCORDANCE WITH DESIGN RECOMMENDATIONS IN EACH PAD
ACROSS THE EXTENT OF THE EXISTING WASTE. THIS COLLECTION DEVICE WILL BE PLACED AT
APPROXIMATELY 60 VERTICAL FEET ABOVE THE BOTTOM LINER SUBGRADE TO PROVIDE GAS
COLLECTION FOR WASTE PLACED BELOW AND ABOVE THE DEVICE.



10.

11.

12.

13.

14.

15.

INTERIM GAS COLLECTION CONTROLS SUCH AS HORIZONTAL COLLECTORS AND TEMPORARY
WELLS SHALL BE USED WHEN AN INTERMEDIATE SLOPE WILL REMAIN INACTIVE FOR MORE THAN
12 MONTHS. KEYSTONE LANDFILL SHALL CONSTRUCT TEMPORARY GAS WELLS ACROSS THE TOP
OF THE INTERMEDIATE SLOPE AS WASTE PLACEMENT PROCEEDS IN THE ADJACENT PAD.
TEMPORARY WELLS WILL WORK IN CONJUNCTION WITH TEMPORARY CAP ON THE INTERMEDIATE
SLOPE. AS WASTE PLACEMENT PROCEEDS AGAINST THE INTERMEDIATE SLOPE IN THE ADJACENT
PAD, A SECTION OF TEMPORARY CAP WILL BE REMOVED AND COVERED WITH NEW MSW BY THE
END OF THAT WORKING DAY.

GAS CONVEYANCE SYSTEM PIPING SHALL BE EXTENDED TO PROPOSED GAS WELL LOCATIONS
PRIOR TO OR CONCURRENT WITH TEMPORARY AND PERMANENT GAS WELL CONSTRUCTION
ACTIVITIES SO THAT NEW WELLS CAN BE ACTIVATED UPON COMPLETION.

AS PORTIONS OF THE LANDFILL REACH FINAL GRADE, CONSTRUCT FINAL LANDFILL CAP SYSTEM.
CONSTRUCT GAS COLLECTION SYSTEM WELLS AND PIPING IN ACCORDANCE WITH PERMIT
DRAWINGS AND THE SITE GCCS PLAN IF NOT PREVIOUSLY CONSTRUCTED. GAS WELL LOCATIONS
AS SHOWN ON PERMIT DRAWINGS ARE SUBJECT TO CHANGE BASED ON THE MOST CURRENT
VERSION OF THE SITE GCCS PLAN, AND OTHER SITE-SPECIFIC REQUIREMENTS AS DETERMINED BY
KSL’S CONSULTANT TO OPTIMIZE GAS COLLECTION EFFICIENCY.

INSTALL SHALLOW COLLECTORS ON SLOPES AT FINAL GRADE IN ACCORDANCE WITH THE
CONSTRUCTION DETAILS AS NEEDED. SHALLOW COLLECTORS SHALL BE CONSTRUCTED IN
CONJUNCTION WITH FINAL CAP AND SHALL BE LOCATED A MINIMUM OF 5' FROM THE LEADING
EDGE OF THE CAP. SHALLOW COLLECTORS ASSOCIATED WITH THE FINAL CAP SHALL BE ADJUSTED
USING FLOW CONTROL DEVICES AS NEEDED TO INTERCEPT GAS MIGRATING ALONG THE CAP
EDGE. SHALLOW COLLECTORS MAY ALSO BE USED AS NEEDED TO PREVENT THE PILLOWING OF
TEMPORARY AND FINAL CAP. PIPE SPACING AND VACUUM CONNECTIONS SHALL BE DETERMINED
BASED UPON THE ENGINEER'S ANALYSIS OF EXISTING GAS COLLECTION DEVICES IN THE
PROPOSED CAP AREA, SURFACE SCAN READINGS, AND OTHER AVAILABLE DATA.

KEYSTONE LANDFILL SHALL CONSTRUCT AND OPERATE THE LANDFILL GAS COLLECTION AND
CONTROL SYSTEM IN ACCORDANCE WITH THIS TYPICAL SEQUENCE TO ENSURE THE NECESSARY
CONTROL DEVICES ARE INSTALLED IN A TIMELY MANNER AND ARE AVAILABLE FOR USE AS THE
NEED ARISES. ON-GOING ADJUSTMENTS WILL BE MADE TO THE GAS COLLECTION CONTROL
DEVICES TO OPTIMIZE SYSTEM PERFORMANCE, AND IF NEEDED, KEYSTONE SHALL INSTALL
ADDITIONAL DEVICES TO REMEDIATE NON-COMPLIANT AREAS AS IDENTIFIED DURING
PERFORMANCE OF THE SURFACE EMISSION MONITORING.

HORIZONTAL COLLECTION DEVICES SHALL BE INSTALLED ALONG ALL ANCHOR TRENCHES BEING

active g)m configurations.
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Intermediate Cover/Capping Definitions

Keystone utilizes various materials and construction practices during cell construction, waste placement
and covering/capping of the same. For clarification purposes the following definitions will be used:

Intermediate Soil Cover — areas outside of the working face that will become active within 120
days shall receive an intermediate soil cover. This soil cover will meet the requirements as outlined
in Appendix H. These areas will be considered “Active Area for Leachate Generation and Potential

Odors”.

Rain Tarp, Reinforced Polyethylene (rpe) geomembrane (Protective Cover) — areas within cell
construction that have 18” of protective cover in place may receive rain tarp. Stormwater is
collected from the rain tarp and conveyed to stormwater ditches, preventing the same from
getting into the leachate collection system. Leachate collection system clean-outs are monitored
to ensure there are no gas emissions from areas with rain tarp. These areas will not be considered
“Active Areas for Leachate Generation or Potential Odors”.

Rain Tarp, Reinforced Polyethylene (rpe) geomembrane (Intermediate Slopes) — areas outside of
the working face that will be inactive for more than 120 days may receive a rain tarp cap.
Stormwater is collected from the rain tarp and conveyed to stormwater ditches, preventing the
same from getting into the leachate collection system. Shallow horizontal gas collection will be
installed along the anchor trench in these areas. If there are no vertical gas collections within the
area capped with rain tarp, under cap collection will be installed up along the slopes to ensure no
gas emissions from intermediate slopes capped with rain tarp. These areas will not be considered
“Active Area for Leachate Generation or Potential Odors ”.

40 mil, 30 mil HDPE/LLDPE/LDPE (Intermediate Slopes) — areas outside of the working face that
will be inactive for more than 120 days may receive one of these gecomembrane materials as a
temporary cap. In addition, a composite cushion and adequate soil will be placed on top of the
geomembrane material to allow vegetation to be established. Stormwater will be conveyed from
these areas to site stormwater ditches. Shallow horizontal gas collection will be installed along the
anchor trench in these areas. If there is no vertical gas collection within the area capped with the
geomembrane material, under cap collection will be installed up along the slopes to ensure no gas
emissions from intermediate slopes capped with geomembrane materials. These areas will not be
considered “Active Areas for Leachate Generation or Potential Odors ”.

30 mil, 20 mil, 12mil MDPE/LDPE/LLDPE (Protective Cover) — areas within cell construction that
have 18” of protective cover in place may receive one of these geomembrane materials.
Stormwater is collected from the geomembrane and conveyed to stormwater ditches, preventing
the same from getting into the leachate collection system. Leachate collection system clean outs
are monitored to ensure there are no gas emissions from areas with geomembrane covering.
These areas will not be considered “Active Areas for Leachate Generation or Potential Odors ”.




Posi-shell (Intermediate Slopes) — Keystone may use a product “Posi-shell” a spray-applied mortar
made from clay , reinforcing fibers, polymer and Portland cement on intermediate slopes. These
areas will receive Posi-shell at times if liner crews are not available to install one of the other
alternative intermediate capping materials. Posi-shell is up to 90% effective in preventing
stormwater from entering the leachate collection system and controlling gas emissions. Posi-shell
covering is monitored, and additional spray applications are made to repair any deficiencies to
maintain its integrity. These areas will not be considered “Active Areas for Leachate Generation
based on the 90% effectiveness but will be considered an active area for potential odors,”. The
Posi-shell material contains an ingredient that will change the color of the Posi-shell alerting KSL
staff of a potential odor emission. This typically occurs at an imperfection in the cover or cracks in
the Posi-shell, at which time KSL staff will repair these areas with a new coating of Posi-shell.




Exhibit |



Odor Control Mitigation Measures

Leachate Treatment Plant

Keystone has installed a blower system for the treatment plant that uses a stainless-steel vacuum header
that pulls gases from all pH adjustment tanks within the plant as well as the cleaning tanks on each unit
as they are prone to off gassing during cleaning cycles. This blower then pushes the gases through a
scrubber vessel (DS-1000) loaded with absorption media, (Pure Air - Sulfasorb XL). The inlet and
discharge of the scrubber is sampled on all business days including Saturday with a 4-gas meter, h2s
sample meter or drager tubes depending on location and concentrations. Media is changed when
breakthrough of h2s in the exhaust reaches 1 part per million. This process is completed utilizing a
Vactor, typically change outs are completed the day after breakthrough is found. Systems are shut down
for approximately 2 hours to vac out the media and reload the vessel.

Wet Welis

At both the wet well for conveyance of leachate to the storage tanks and at the influent wet well to the
treatment plant smaller scrubber vessels are utilized. These vessels are loaded with absorption media,
(Pure Air - Sulfasorb XL). The inlet and discharge of both scrubbers are sampled on all business days
including Saturday with a 4-gas meter, h2s sample meter or drager tubes depending on location and
concentrations. Media is changed when breakthrough of h2s in the exhaust reaches 1 part per
million. This process is completed utilizing a Vactor, typically change outs are completed the day after
breakthrough is found. Systems are shut down for approximately 2 hours to vac out the media and
reload the vessel.

Lagoons

If there is any Leachate in the East Lagoon with overflow from the wet well or if the Lagoon is utilized for
storage the foaming process will be activated and misting with neutralizing agents will be applied if
needed.

Leachate Storage Tanks

To control potential VOC emissions and odors from each AST, Keystone installed a BIOREM
system in conjunction with the construction of the two Leachate storage Tanks. The BIOREM
biological treatment system features a biotrickling filter followed by a biofilter. The biotrickling
filter and biofilter systems are both designed in a forced draft, up flow configuration. In each
treatment stage the collected air enters the base of the packed biofilter bed and then passes up
through the specially selected media.

Each high porosity media provides an ideal environment for the establishment of bacterial
colonies. As the air comes in contact with the biofilm, odorous compounds are solubilized

into the moisture layer and subsequently oxidized by the microbes; hydrogen sulfide is
primarily removed by the biotrickling filter stage and other odorous compounds are primarily
removed by the biofilter stage. The biotrickling filter stage is kept adequately moistened by
way of continuous recirculation water while the biofilter stage is kept moistened by way of
intermittent irrigation with client supplied water. According to the system manufacturer, the
biofiltration system will achieve 99 percent removal of hydrogen sulfide and 90 percent
removal of odor. In addition, Keystone is dosing the exhaust of the BIOREM system with
Chemtron OC 8400 in case of a breakthrough from the BIOREM treatment. Along with dosing



the BIOREM system with sulfuric acid to help reduce any ammonia.

Lagoons, Treatment Plant, Wet Wells, Storage Tanks, RO Concentrate

In addition to the odor mitigation measures at the various locations noted above, Keystone
is also utilizing an odor controlling product (Sulfa Loc 200). Sulfa loc 200 is dosed into the raw
leachate at the new wet well prior to being pumped up to the tanks, so it has time to mix in the
line (closed system). Sulfaloc 200 is also dosed at the discharge of each permeate polishing
stage within the plant to remove any entrapped h2s gas from the permeate prior to the
degassifier where it would be separated and exhausted from the building. Sulfa loc 200 is
dosed into the RO concentrate prior to going into storage to reduce odor in the storage tanks,
during the truck loading process and the disposal process on the working face. The use of this
product has shown 50% reduction in H2S in the landfill gas stream since Keystone started
dosing it into the recycled RO concentrate.

Copies of all Odor Controlling products noted are attached.
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Product Bulletin

OC 8400

Odor Control

GENERAL DESCRIPTION

Chemtron OC 8400 s an effective, concentrated blend of odor neutralizing and
encapsulating compounds. It is specifically formulated to eliminate sulfur based
nuisance odors. OC 8400 effectively neufralizes odors in food processing, solid waste
amangement, municipal waste systems, and most industrial applications when applied
using atomizing technology.

ADVANTAGES

Broad spectrum effectiveness, only one product required.
Decreased overall odor intensity, no offensive masking.
Easy to apply, saves time and labor.

Low use rate, reduced cost for treatment.

Low maintenance requirements, reduced capital costs.
Non-toxic and biodegradable, replaces hazardous chemicals.
Instantaneous odor reduction, reduces odor complaints.

TYPICAL PROPERTIES

Appearance Slight opaque tan to white liquid
Odor Clean Fragrance

pH NA

Specific Gravity 1.00

Page 10f 2
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APPLICATION

OC 8400 can be used to control odors from sewage plants, landfills, poultry houses,
waste collection facilities, paper mills, and rendering operations.

Dosages depend on a variety factors and feed rates are specifically designed for each
application and odor mitigation requirement. 400:1 is a typical dilution rate typically
sufficient in most cases for odor control. The product should be atomized directly into
the air stream.

SAFETY, STORAGE, & COMPATABILITY

Keep container closed when not in use. Wear protective goggles and gloves when
transferring or handling concentrated product. Keep from freezing. Do not store in areas
of high temperature or direct sunlight. As efficacy is not lost if remixed, product can be
remixed if separation or cloudiness occurs due to freezing or overheating. Product
freezes at approx. 30 degrees F.

Available in 55 or 275 gallon containers

Page 2 of 2
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Your World Leader in the Removal of Gases, Odors, & Vapors

Headquarters: Atlanta, USA

Sulphasorb XL Media vs Virgin Activated Carbon

Virgin activated carbon is a physically adsorbent material, while Sulphasorb XL is a chemically
reactive, high-capacity media designed specifically for hydrogen sulfide (H,S) removal. Virgin
activated carbon uses physical adsorption to trap contaminants, whereas Sulphasorb XL uses
a chemisorption process with an oxidizing agent, such as potassium permanganate, to
chemically convert H,S into a stable, non-toxic compound, resulting in a significantly higher

capacity and longer service life for H,S removal.

Feature @

Primary
Mechanism

Key Component

Target
Contaminant

Capacity

Lifespan for
H,S Removal

Disposal of
Contaminant

se: +1 678-935-1431
Free: 866~543-7479
: 678-935-0648

Virgin Activated Carbon

Physical adsorption (trapping)

Carbon

Broad range of compounds, including VOCs

Varies based on type and application

Shorter, as it becomes saturated

The trapped contaminants are physically held
within the pores. These can sometimes be
removed by heating in a process called
desorption.

(= | info@pureaitfiltration.com
i @ www.pureairfiltration.com

Sulphasorb XL

Chemisorption (chemical
reaction)

Oxidizing agent (like
potassium permanganate)
infused material

Primarily hydrogen sulfide (
H,S)

Two to three times higher
than traditional activated
carbon for H,S

Longer, due to chemical
reaction instead of physical
saturation

The H,S'is converted into a
stable, non-toxic compound.

PureAir Filtration
n 6050 Peachtree Parkway, Suite 240-187
Norcross, GA 30092 US.A.




H.S Capacity Measurements: Sulphasorb XL vs. Virgin Activated
Carbon

Measurement Virgin Activated Carbon Sulphasorb XL Media

Parameter Puredir” Filtration +6 (approximate)

Capacity by Volume (g H.S/cc)  Approximately 0.15 g/cc or lower Greater than 0.30 g/cc

Capacity by Weight (% w/w) Typically has a much lower Can reach approximately
capacity, often only a few percent, ~ 66% by weight.
or up to 10-20% of its weight in
H-S when optimal conditions
(moisture/O:) are maintained for a
weak catalytic reaction.

Performance Multiplier (Baseline for comparison) Offers two to three times
higher H-S removal
capabilities than traditional
activated carbon.



Activated Carbon
Adsorbent Media ureAIR

FILTRATION

Basic Information:

* Activated carbons are one of the most cost-
effective methods of gas removal.

* Many types of activated carbons are available.

* Activated carbon is used for purifying air and
water because it acts as an adsorbent, and can
effectively remove particles and organics from
water and odors from the air.

* One of the best materials for reducing risks to
human health, it is also aesthetically pleasing.

* Each activated carbon has its own specific
benefit. AC-C

* Unless specified otherwise, PureAir provides
AC-X type carbon as a standard.

AC-X

CAUTION: WETACTIVATED CARBON DEPLETES

OXYGEN FROM AIR - Whenever workers enter General Description and Capacities:

a vessel containing carbon, all precautions AC-X- Extruded Activated Carbon:

must be taken since dangerously low levels Because of its shape, performance and low

of oxygen may be encountered. Atmosphere cost, extruded carbon has become the standard

sampling and work procedures for potentially over the past decade. PureAir carbon is a low

low oxygen areas should be followed. dust, high-activity level, economical choice.
Shape: 4 mm diameter cylinder

AC-C- Coconut Shell Carbon:
Produced from the shell of coconuts, this

Product Specifications:
* Density: 480 kg/m?

* Surface Area: 1100 m*/g carbon is considered the finest in the world for
* Typical Moisture Content %: 5% air purification because the coconut shell forms
* Crush Test: 95 Ibs pores that are just the right size to capture
e Abrasion Loss %: 3% maximum many gases and odors. Coconut shell carbon

has a higher pressure drop (1.8" per foot at 70

e Relative Pressure Drop: See Curve C/D*
fpm). Shape: 3 x 8 mesh

* [gnition Temperature: 425 "C minimum
e CTC Value: 70% Removal Capability of Both Products:

e lodine #: 1100 mg/g e Nitric Dioxide Removal Capacity - 6.6% by

e Ash Content: 5% maximum weight

* Butane Activity: 27% minimum
: s CH

*See Curves Details at pureairfiltration.com/curves/ e Dichloroethane Removal Capacity - 5
20% by weight s

e Chlorine Removal Capacity — 10% by weight

+1678.935.1431 | Toll Free: 866.543.7479
www.PureAirFiltration.com | 6050 Peachtree Pkwy, Suite 240-187, Atlanta, GA, 30092 USA



Sulphasorb XL™
Adsorbent Media PureAIR

FILTRATION

Basic Information:

* Sulphasorb XL™ was developed to provide
our customers with the highest extended life.

* Sulphasorb XL™ has a capacity for capturing
hydrogen sulfide (H,S), which is two to three
times higher than other products in the
market. PureAir does not impregnate this
carbon.

* Sulphasorb XL™ performs exceptionally well
not only in PureAir scrubbers, but also as
replacement media in scrubbers manufactured
by other companies.

General Description Product Specifications Removal Capability
Porous, 4 mm cylindrical e Particle Size: 4mm diameter e Approximately 66% by
pellets of high grade cylinder weight
activated carbon. * Density: 480 kg/m? (30 lbs/ft?)

Sulphasorb XL™ is e Surface Area: 1100 m?/
catalytic type engineered uriace Area: m/g
carbon that targets e Typical Moisture Content %: 5%
hydrogen sulfide. e Crush Test: 97 lbs

e Abrasion Loss %: 3% maximum

e Relative Pressure Drop:
See Curve C

* [gnition Temperature: >400 C
e CTC Value: 70%
* |odine #: 1100 mg/g

e Ash Content: 5% maximum

¢ Butane Activity: 27% minimum

REACH
+1678.935.1431
Toll Free: 866.543.7479 COMPLIANCE

www.PureAirFiltration.com
6050 Peachtree Pkwy Suite 240-187. Atlanta, GA 30092 U.S.A.
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Product Bulletin

Sulfa Loc 200

Odor Control

GENERAL DESCRIPTION

Sulfa Loc 200 was developed specifically to provide a solution for the control of odors
from hydrogen sulfide, mercaptans, and other malodorous compounds.

Sulfa Loc 200 is designed to be applied to the liquid phase to scavenge and inhibit the
production and release of the odors causing compounds.

ADVANTAGES

e Eliminates the release of hydrogen sulfide and related corrosion producing
compounds.

e Economical, cost effective, and easy to feed.
Non-pollutant, non-corrosive solution.

« Wil not contribute to or increase system solids.

TYPICAL PROPERTIES

| Appearance Clear, colorless liquid
Odor Slight
pH 2.0-35
Specific Gravity 1.27

Page1o0f2
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APPLICATION

Sulfa Loc 200 can be used to control odors from sewage plants, landfills, poultry
houses, waste collection facilities, paper mills, and rendering operations. In wastewater
systems, it reacts with hydrogen sulfide, sulfur dioxide and most organic acids to
permanently scavenge the chemical and its odor.

Dosages depend on a variety factors and feed rates are specifically designed for each
application and odor mitigation requirement. 3-5 parts per million per ppm of H2S is
typically sufficient in most cases for odor control. The product should be metered into
the system of continuous flow streams ahead of the point of H2S release. The product
can be metered directly into waste lagoons, aeration basins, digesters, clarifiers, or
SBR’s. Longer retention improves performance.

SAFETY, STORAGE, & COMPATABILITY

Keep container tightly closed in a dry and well-ventilated place. Observe label
precautions. Electrical installations / working materials must comply with the
technological safety standards. Do not store near acids. Recommended storage
tem- perature:< 50 °C. Storage period:6 Months

Available in 55 or 250 gallon containers

Page 2 of 2
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Product Bulletin

Sulfa Loc

Odor Control

GENERAL DESCRIPTION

Sulfa Loc is a liquid blend extract from naturally occurring organic materials. It is a
natural Carbon compound derived from highly humified organic material consisting of
natural soil constituents. This novel formulation was developed specifically to provide an
environmentally acceptable solution to odorous biological reactions. Sulfa Loc was
developed after nearly 10 years of extensive research. This blend has been found to
have remarkable properties in odor and corrosion control, stimulating indigenous
microbial activity, and wastewater clarification.

Sulfa Loc is a natural Carbon composition that represents unsurpassed odor control for
a wide range of odorous situations including, H,S, Ammonia, Mercaptans and Biological
compounds. It enhances and stimulates indigenous microbial populations in receiving
waterways, dramatically improving waste degradation.

Sulfa Loc is a composition of naturally occurring biology, Carbon, humic acids, lignin,
and trace nutrients. This unique blend of naturally occurring constituents represent
essential acids and organic matter that bind with and eliminate odorous compounds.

ADVANTAGES :

e Rapid odor reaction, results may be obtained on contact, or within 12 to 48 hours
of application — eliminates 30,60, or even 90-day trial periods.

Eliminates the release of hydrogen sulfide related corrosion.

Economical and cost effective with low PPM rate requirements.

Non-pollutant, non-corrosive, natural solution

Stimulates and enhances microbial populations, beneficial to receiving water
systems.

TYPICAL PROPERTIES ;

Appearance Dark brown/black liquid
Odor Earthy smell

pH 7.5-85
Specific Gravity 1.04

Page 10f 2
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APPLICATION

Sufla Loc performs within a pH range of 3.0 to 11.6 with the optimum near pH 7.0.
Effective temperature range is 40 to 145 F.

Sulfa Loc can be used to control odors from sewage plants, landfills, poultry houses,
waste collection facilities, paper mills, and rendering operations. In wastewater
systems, it reacts with hydrogen sulfide, sulfur dioxide and most organic acids to
permanently neutralize the chemical and its odor.

10-50 parts per million is sufficient in most cases for odor control. The product should
be metered into the system of continuous flow streams at least 100 yards ahead of the
point of H2S release. The product can be metered directly into waste lagoons,
aeration basins, digesters, clarifiers, or SBR’s. Longer retention improves performance.

It has been found effective in removing hydrogen sulfide and TRS gases from paper
mill scrubber systems. The Sulfa Loc should be added to the circulating or make-up at
the gas inlet of the scrubber. Tests in the circulation water show neutralization of the

sulfides.

SAFETY, STORAGE, & COMPATABILITY

No special handling precautlons Should be protected against long periods of frost or
freezing, thaw out before using. The suggested maximum in plant storage is 24
months.

This is a non-toxic and non-hazardous product. Environmentally friendly.

Available in 2.5, 30, 55, or 275 gallon containers
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10 PAOGRAM DESCRIPTION
ENSURE THAT TH DESION OBXCGTIVES (O THE T OUHDATIONS AR T, COUTENUQUS THRDPARTY NEPLCTION

onsANmnoNs SHALL BE

IBASES. P
cﬂnFoRM 70 THE REC

PRESENT DURNG CONSTRUCTION OF LINER SYSTEMS. TOP CAPS. SUBGRADES AND
BECN NSPETED 0% A RATICNAR ACCREDITING AGENEY A0
CONSTRUCTION QUALITY

THE THIRD PARTY ORGANIZATION SHALL W

ROL (QC) WILL BE COMPLETED BY THE SITE CONTRACTOR, CONSTRUCTION

L L
CHIDERTAKEN Y THE DUNLITY ASGURANCE ENGINEER AND. MELUDE. CONSTRUGTION COMPONENTS A TASKE A8
‘OUTLINED BELOW:

2]

2

A OBSERVA
ALLSOFT,

OBSERVATIONS OF SOIL AND ROCK SURFACES FOR ADEQUATE FILUNG OF ROCK JOINTS, PRACTURES, OR

DEPRESSIONS.

REVIEW SURVEY DATA CF THE APPROVED SUBGRADE ELEVATIONS TO ENSUAE THAT IT MEETS DESIGN

REQUIREMENTS

PERFCAM TESTS AND CBSERVATIONS TO ENSURE THE QUALITY OF COMPACTED ENGINEEREQ FILL PLACED

TIONS OF STRPPING AND EXCAVATION T0 ENSURE THAT THERE ARE O MOISTUR SEEPS AND THAT
RGA DESIRASLE

‘GBSERVATIONS AND TESTS TO ENSURE THAT THE SURFACE IS PROPERLY COMPACTED, SMOOTH. UNIFORM, AND
CONSISTENT WITH DESIGNED GRADES,

SUPPORT FOR SURVEYING ACTIVITIES AS OTHERWISE PROVIOED BY KEYSTONE AS REQUIRED TO VERIFY FAGILITY
OIMENSIONS, SIDE SLOPCS, ANO 8OTTOM SLOPES SPECIFIED IN THE DESION.

PLACEMENT OF GEOSYNTHETICS TO INSURE PROPER PLACEMENT PANEL OVERLAPS AND WELDING TECHNIQUES,
PLACEMENT OF COLLECTIN SYSTEM FOR LINER AND GRADE, PROPER SIZE AND COVER MATERIALS.
PLACEMENT OF PROTECTIVE COVER FOR MATERIALS, COVER THICKNESS AND PLACEMENT PROCEDURES.

OF FINAL COVER s.

20 BOCKSTRUCTURALPL

2

a

7

s

31

22

33

34

15

a8

37

38

38

PRIOR TO THE PLACEMENT OF ANY FILL, TIE CONTRACTOR SIALL PROOF ROLL ALL AREAS TO RECEIVE FiLL.

PROOF ROLLING WILL CONSIST OF A FULLY LOADED 20 TON TRUCK. MAKING AT LCAST TWO COMPLETE FASSES
OVER THE ENTIRE FEL AREA  UNSUITADLE SOILS FROM ANY AREAS BHALL BE REMOVED AND PROOF ROLLED
AGAIN

ROCK FILL WILL BE PLACED UP TO 2-FEET BELOW THE SURFACE OF THE SUBGRADE (I, THE LAYER
DIRECTLY BELOW THE SUBBASE).

PAIOR TO PLACING ANY ROCK FILL, TOPSOIL OFt ANY UNSUITABLE SOILS SHALL BE REMOVED COMPLETELY AND
THE UNDERL VNG S INCLUDING PREVIOUBLY PLACKD LIPTS Bl BE SCARINGO WITh A SALOREER, ocK

E PLACED BETWEEN LAYEHS OF SOIL STRUCTURAL FILL ALTERNATING LAYERS OF SOIL WITH ROCK
i ore ALLowe.

ROCK FILL MATERIAL SHALL CONSIST OF NATURAL SOIL MATERIAL FREE FROM ROOTS, ORGANIC MATTER. CLAY
SOILS, TRASH. DEBRIS AND OTHER DELETERIOUS MATERIALS,

THE FOCK FILL MATERIAL SHALL BE
OFF-SITE SUPPLIERS.

ISITE AREAS -.SITE AREAS” OR

$29 | ADACENT LDOSA OF THE GEONET ALOWG T LENGTH CF TAE GECCOMPOSITE ROLL SHALL s PLACED Wit
112 EDGES OF EACH GEONET BLTTED AGANST EAGH OTHER. THE OVERLAVG SHALL BE JOIED BY TYING THE
GEONET STRUCTURE WITH CABLE TIES SPACED AT 5 FEET ALONG THE ROLLLENGTI.

£2:10 ACICHSNG COUPORITE ROLLS (END 11 BXC) ACRORS THE ROLL JMCTH SHOLD B8 B0 DN W e
ECTION OF T SLOPE. WITK THE GECKET PORTION G THE TOF OVERLAPPINO THE GEORET PORTION
MINIMUM OF 1Z4NCHES ACROSS THE ROLL WIDTH. THE GEONET PORTION
SHOULD BE TED EVERY BLNGHED I THE ACHOR TRECH O AD SPEGIFIED DY THE GUALITY ASSURANCE
ENGINEER

€241 1 A REPAR 10 THE GEONET COUBCBITE 9 REGUIRED, THE PATCH SHOULD EXTEND A MUl oF Tia
51 BEYOND THE EDGB OF THE WOLE. THE PATCH SKALL BE SECURED B ATTACHIG LAY } rinens

EVERY € IGHES AROUND, THE PERIETE eTAE FOR REPAIRING HOLES OR
Ay ARy RD THRGUGH PRAGR ASPRIOVAL OF THE GUALTY ASSUANICE ENGIEER

S21Z 1HE LMER GYSTE INSTALER SWALL BE RESPONSELE FOU THE MROTECTION OF THE SECORouty
URING EQUIPNENT

S L e AT TED 15 GPCRATE O T SECOHDARY LINER AT Ay THE. INNOMAY SUALL AHY TTAEKED

EUIFMENT OR ANY OTHSN EQUIPLENT WHGH MAY POSE A RISK OF PUNGTURING, TEARING, OR OTHERWISE

'DAMAGING THE LINER BE PERNIT

62,13 THE LEACHATE DETECTION SUMPS MUST BE VENTED TO ATMOSPHERE AT AL TIMES TO ALLEVIATE THE
ACCUMLLATION OF HUMIDITY BUILD-UP.

$214' USOM COUPLETION THE LIER SYBTEM neTALL R AL BUBMT A Sulaty A L0008 AL LMORATOY
IALITY CONTROL COMPLETED AND CERTIFICATION THAT GEQNET COMPOSITE INSTALLATION I5 COMPLETE

TABLE 4.1 SUI 04 TESTING B COMPLETE "BOUNDING' HvDL}LURPs Y OHTAINING ADDITIONAL DESTRUCTIVE SAMPLINGTESTING ON
TABLE 4.1 8UBGASE OA TESTNG E SEAMING PATH PRIOR. T ANG AFTER THE FAILNG SANPLE. I THE EVENT THE BOUNOING GAMPLES
- - porcesr oy PASe, RECONTTRUCT THE SEAW BETWEEN T1E GOUNDRND SAUPLES. TIvb PROGESS CAY BE RENEATED
Test TesTHEHOD TesTING FReoueNcY feniy SEVERAL TMIES T0 I 175 OF THE NON.CONFORMING SEAV FOR AE CONSTRUCTED SEANS
GREATEL A 300 VT, COMPLETE A QLB NUCTIVE SNAPLENEST O T CONSTHUGTED SEA
TR ERAL TG TR
ChiFRM, SHODTH, AND 5. A3 401 OPION T0 BOUTONG PROCEDUIES, THE VR NSTAUER, catt A COUSTRLCY THE EXTTE
DRICRFTION. AsTMZeN VASRERANCHLIEY FREE TO DEBRIS {E SEAM CONTAINING THE FAILING DESTRUCTIVE SEAM. HOWEVER, THE LINER INS‘VNJ.[R
o wu eto o r-aovm< JERIFICATION 15 THE GUALITY ASSURANCE ENGINEER THAT e
; T Lo UNAECE Ml GAB BLEN RELENSTRUCTED
[Eyp— e IACHERINGHUFT | A9 DETERMINED BY Tre D v oTHEN RO THE PR
- 5214 LABORATORY TEST RESULT
ez p— F———— WS ETHGIES it i el i e Dol A R
ity
ATESER TS
LiGiD LT Ao At hGrERHALFT | ASPETERANED Y THE 5215 U QUALTY ASSUUIE EYCINEER 1ATILY WL VSUALY NSPECT A1 LD SEAS 0 SHEETS
SASTOY heDER) ieniieo” A St s ks SICAL WSTALATION
T ViLL BE NIEDITELY FTENTION OF THE. LIER. WSTALLERS
NOSTUREERSITY PR EVERYEO00CY IPLACE o LB ENAED MEPREBENTATIVE AND L HBPEGTED Wiy THE WEPESENTATIVE, WITK REGARD TG Tre
RELATON p O EVERY DISCERNDL GEOMENBRANE SEAUS, - THE AREA 15 WBLE T ANy MANNER AFTER. THE WITIL FIELD
SN BSPECTON ! LD e Ly B REGURED A LA SUETep N ACCoROVCE
. ) (<) Fi VATH SECONDAKY OEOMEMEONANE CA/QC TE! TABL £ DESTRUCTIVE SAMPUING ¥AiLL BE
meucepensTyao | astuomzzavoset | eacremscrUrTon | GCR e UGIDE, S0, NSO SIS Y SEAIS REPRESENTHG O PR Ay BE TAKEN FOR
ome 0 EXAMINE THE N TS EFFECV IF ANY, ON THE ADJACEN AL IF, AﬂER
"FC00 POF + A WERGHT SUBSLOUENT FILD NSPEGTION AND TESTING. MAIN OUESTIONADLE, THEN THE AREA 5
BEARING CAPACITY ASTMO11B4 1 PER 200200 GRID 18OV e s esh o NEP RS AT W BSCHETIN OF THE CUMITY ASSURIE ENGINEER.
— - 218 T CUMLTY ASEUIAICE EXONEER A4 IEI NSTALEK SeAL VEUALLY NSPECY AL
oeemH Lo SuRvEY 2peR DAY ¢ncHEs <01 FeET SEAB. LADDIION ViTH REGARD 10 106 GEGHEMATAE COMPONENTS F T SECONDARY LINER, 1
ST S TEET AL L SERMS ALONG.THE ENTIRE LENGTH I\ T MAYAER APPROVED PRIOR
GRATGRY EVERY S0 GV WFLACE, O NSTALLATION, N THe PRESENGE OF THE CUALITY ASSURANGE ENGINEER. TiE TEST METHODS ARE AS
PERAMEABILITY OF ASTM D2424 /AND EVERY DISCERNIBLI 41X 105 CMISEC FGLLOWS
RECOUPNTR e NN I NATER ALL SCAMS MADC BY A DOUBLE HOT WEDC DEVICE WALL BE
6. BRESSURIZED DUAL SEAM - ALL FIELD Le GE WELDING
RENCVEANY TOPEOR. CRy TESTED BY APPLYING AR PRESSURE 10 A SEALED \ENQIH OF ErAM AND MONITORING THE PRESSURE
. r] I—— P VR TINE, AFTER NAKING THE SEAM BETWESH ACENT CNER PANELS, EAGH ENG OF THE AIR
NaTenAL CAARNEL i TNE WELD'S 70 BE SEALD. AI 8 TO B8 INTROBLCED FROW DN £ OF TIE SEA 10
R CHAREL A PRCSSULEED T0 23 P50 M ALOWED 10 STALIE Tof 2 WHUTES The
ANNEL S THEN MONITORED FOR A PERIOD OF S WITH AN AIR PRESSURE JARATED IN
TPl ICRENENTS. THE SEAM SHALL BE CONIOERED FASHING F THE PRESSURE GROP I § MINOTES 15
WORE THANZ Pl
PROGIROLLING omscRvATION coNTRUOUS
5. IF,AFTER & MIUTES THE SEAM DEMONSTRATES A PASSING TEST, THE FAR END OF THE SEAM 1S EUY TO
ENGINEER RELICVE THE AIR PRESSUI CHECK FOR CONTINUITY IN THE AIR CHANNEL, AN AUDIBLE RUSH OF AR
SMOOTH AND FREE OF SHALL SERVE A3 AN INDICATOR, THAT TWE TEST REPREGENTS THE ENTIRE LENGTH oF SEAM. AR
T — ossERVATION contiuous OO il FREE OF CHANKELS WHCH B0 NOT HOLD. THE MNNUM SPECIFED AR PRESSURE. ONSTRATE
SIscoNTIUY S TuthEn WdOTED To IGouTy T LocATon 00 WATURE OF Ay
UNBONOED ![LWDNS OR BLOCKAGES OF SCAM TME SCAM WiLl. THEN BE REPAIRED AND RET!
SLOPC FICLD SURVEY 100-FT X 100-FT 1D.5% OF DESION GRADE
. Wm;%g AL KON HOT UEDGE ELOED 110 541 SUALBE WSPECTED 0 UIGONOCD
AREAS BY APPLYING A VM:UUM TO A SOAPED SECT! VACUUM BHALL BE APPLIED BY A
50 SECONDARY LINCR UM BOX EQUIPPED UM GAGE, A :l mAn wsw PANEL IN THE TOP, AND A SOFT
) ) RUSBER GARKET ON THE PERPAERY OF THE OPEN SOTIOM. THE VACUULY B0 SHALL BE SHILAR T0 THE
S0 TEXTURED HOPE GEOMEMIRANE SHALL BE WSTALLED AS PART OF THE LANDFLL SECONGARY LINER T s v,
ConsTRCTION A osana, AL ORNA
81 PRE d. A SECTION OF TN‘ BEAM SMALL

ROCK FILL SHALL HAVE MPS < 10 INCHES. MATERIAL MAY BE
LIFT SZES SHALL NOT EXCEED 24 INCHES

70 MEET THE REQUIRED

41,1 PIUOR 10 DELIERY OF LING WATERIAL THE LIVER NSTALLER SHALL PROVIDE DOCUMENTATION 10 THE
IRANCE ENGINEER SUPPORTING THE SUGCESSFUL INSTALLATION OF A MNAUM OF 10 MLLION
REW MUST HAVE A | vw MU OF 5

& SOAPED THOROUGHLY AND THE INSPECTION BOX SHALL BE PLAGED
UEn e SOAPED SEM SECTION ANO THE GASKET EALED T0 THE LKER. A VACUUM OF BETWERN 12
mn 20 INCHES OF MERCURY [HG) 5} TO THE BOX DY USE OF A GASOLINE O ELECTRIC
NP ABPARATUS, THE APPLIED VACULM WL SHOW BUBBLS OVER UNBONDED

631 THE LDZ DRAINAGE NETWORK PIPING SHALL CONSIST OF 6-INCH DIAMETER BCHEDULE 120 PVC OR SDR § HDPE.
PERFORATED AND SOLID WAL PIPES AS SPECIFIED ON THE DESIGN DRAWINGS.

042 PR TODELIVERY OF PIPES Ta THE SITE THE CONTRACTOR SHALL SUBMIT A PROPERTY SHERT FOR THE
WD PIPE FTTINGS, N ADDITION, A CERTIFIGATICH,WHICH STATES THAT THE VALLES PROVIGED O
THE PHOPERTIES SHEEY A MIHINLM VALUES THAT AL GUARANTEED BY THE PUPE A
MANUFAGTURER MUST ALSO BE PROVIOED TD THE QUALITY ASSURANCE ENGINEER,

633 TME QUALITY ASSURANCE ENOINEET MUST APPROVE THE PIPES AND PIPE FITTINGS PRIDK TO USE,

634 THC JOINING OF THE PIPES AND PIPE £ITTINGS SHALL BE COMPLETED IN A MANNCR THAT IS APPROVED BY THE
PIPE MANUFACTURER AND THE QUALITY ASSURANCE ENGINEER.

€35 THE OA'CC TESTING OF THE LDZ PIPING SHALL BE COVPLETED IN ACCORDANCE WITH THE LDZ PIPE GARIC
TESTING TAGLE,

636 UPON COMPLETION OF DRAINAGE NETWOIK INSTALLATION THE OWNER AT HIS EXPENGE WILL APPOINT A
SURVEYOR TO PREPARE AN AS-BUILT RECORD DRAWING SHOWING THE LOCATION AND LAYOUT OF PIPING.

$47  THE BECONDARY GEQUENDRANE I THE I THE LEACHATE DETECTION PIPE TRENCH SHALL BE LIED Wit A
2 GZBY NON-WOVEN GEGTEXTLE PRIOR 10 PLAGEMENT OF PIPE AND AGGREGATES. THE GEOTEXTLE
LINiNG SHALL EXTEND A KGMIMUM OF 2/FEET OUTSIDE THE TRENGH IN BOTH DIREGTIONS.

658 THE 12 GEIEY NOWOVEN GROTEXTILE BHALL CONFORM T0 THE GAIOC 8PECKICATIONS AND INSTALLATION
PROCEDUNES OUTLINED IN THE CUSHION GEOTEXTILE SECTION OF THIS QA/QC PLA

839 THE PPE AGOREGATES SKALL CONFCRW) TO QNG OPECIAGATIONS OF AGOREOATES OLTLNED I ie
TE COLLECTION ZONE/PROTECTIVE COVER SECTION OF THIS DOCUMS & SHALL BE EXERCISED
G RS OREGATE WETALLATION 76 PHEVENT DAMAGE 10 THE UNDERLING SECONDARY CEOVEMBRANE

TGO PREVENT NESTING, ROCK FRAGMENTS ENCOUNTERED SHALL BE EVENLY SPREAD THROUGHOUT THE LIFT. #
B gl A s vona kB o gy g il ;%gs F\Ef‘ms‘mumu OMENSRANCS. THE LD CAIOY MUBT 1 §0F S0 Aowak of AREAS. WHICH WILL FE MARKED FOR RERAIR BY THE LINER INSTALLER. TABLE 8.1 LDZ PIPE QAIQC. NG TABLE
FRAHENTS TO BLIMNATE VOID SEACES.. 7O THE PROJECT SHALL HAVE EXPERIENCE IN SEAMING A Wi OF 1 MLLIOH SUARE 6217 ALL WELDS SHALL BC OBSERVED OR TRAGES OF DETORWATION T THE LINCR PANELS. ANY WELOS FACTORS T0 BE NSPLCTION
rssramaovsmam& WHICH, IN THE OPINION o; THE omwv ASSURANCE ENGNEER HAVE CAUSED EXCESSIVE DEFORMATION NSPECTED INSPECTION METHOD proribied TOLERANGES
CACH LIFT OF THE ROCK FILL WILL BE COMPACTED. FIRST BY TRACKING THE ROCK FILL W\‘IH A CAT DEN OR oA SWN VISUAL SIGNS. \TING OF THE LINER PANELY, SHALL BE REPAIRED REGARI -
T O e A D e oot L en 42 THE NG INSTALLER SHALL FROUIDE Sl DRAWMGS ANO A WAITIEN OESCAPTION DETALING 114 SHE REGULT GF AY DESTRUCTIVE TESTING GONDUCTED O THE SEAN. THE OEFICIENT S St o VANUFACTURER'S MANUFACTURER'S
PERFORMED AND A SECONE AT 00' TO EQUENTLY THE ROCK FiLL SHALL BE COMPACTED ROPOSED METHODY TO BE EMPI.OVED reﬂ PERFDN.HHO THIS WORK. ALL MATERIALS, EQU! PﬁENV AN:} cur cur THE LINER PANELS AGAIN OVERUAPPE D AND WEL DED, OFL THE SEAM OVERCAPP! MATERIAL TYPE CERTIFICATION AS REQUIRED RECOMMENDATIONS
USING A VERATORY SHE assps FOQT ROLLER IIAVWu A NINAUM GYNAM, FORCE OF 95,000 LB-FT. A ohions oF urPU S 10 OE [NCORPORATED L DE DESCRIOED, NCLUOING SEAMNG '
EACH SUBSCOUTNT COVERAGE AT RIGHT ANGLES TO THE PAEVIOUS o o e ULy CONTH SHOGHMG. AD Ao OTHER iF ORMATION NEECHE TO 6218 1N ATTACHING ANE ”
ALY, FAGH LT SHALL o8 COMPACTED USNG A INMUM OF FOUR PASSES OF A SHOOTH DU SO S PROPOSED HETHBS O GONFORMMNE T0 THE WORK OUTLINED Y THI SECTION, ** Ul Ve Al i LOCATIRS O CoGumTon: it b HOT ALLOW FO GUALTY CONTRGL oy oBsERVATION DENENE | pecrogrects
SO COMPACTOR CAPABLE OF DELNERING 6 64 LO-FT OF VAN FORCE. EACH PASS SHALL BE AT 80" T0 THE TESTING ViSukL OBSERATION |s 907 CONMEANES A SCLENCCETARE Mot 0o AR AT
PREVIOUS PASS. 513 PRORTO LINNG MATERIALDELIVERY 10 THE PROECT SITE THE nzsw ma lINER muum:vmzn.s SHAL CONTROL. DURING INSTALLATI szvunw BOOTS, A REPRESENTATIVE OF THE Ol L ANCTION .
QUALTY CONTROL TESTING oF MANLFACTURED HOP N SHEETS. I O ANCE B NGE MU Ok PRESENT AT ALL THIE ool TROREY | N BIOOFAL 4o
THE ACCEPTANGE CRITERIA FOR A ROCK FILL SHALL B O MOVENENT BENEATH & 50 TON LOADED YRUGK WITH4 SCCORDANCE 4T WETHODS AND.TESTING FREGUENGIES SPECFIED Iy Soonany “‘“’“‘:
NOT LESS THAN 100 PS| WHEEL PRESSURE. KER OAIGE TESTIIG TABLE TO THE GUALITY ASSURANGE ENGINEER, ALL TEST RESULTS BUALL NEET o sz wmes ASTENERS. GASKETS, SEALS OR SEALANTS ONTRAGTOR SHALL ALL KNCTIONS
55 THE ACCEPTALCE CHTENONS SPLGIED I HE TADLE T GUALTY ASSUNGE VGAEER A7 AT FATERALS Vi e COMPATILE WA THE WEMFIANE. LIING, MATEHAL AND. THE wavour HEWSURVEY | BEGN BEND OFALL sor
TR PL- THEIR DISCRETION, MAY OBTAIN ADDITIONAL RANOCOM SAMPLES OF e aswsvsws BHEETS vaosED MATERIAL TO BE CONTAINED JATERALY
FURTHER CONFIRVATORY TESTING. SRENTATION OF
PR TS 1 JASGOMBIT OF Arey BANTHLFAL THE CONTRACTON AL 0GR L. AL AREAS TO RECEIVE 6220 1O GEOUENGRANE WAL 0E COVERED av THE LNER ISTALLER UNTL Suck ThE AS THE QUALITY PERFORATIONS OURRRVATICH. batige o bical
PROCF OF A FULLY LOADED 50 TON TRUCK, MAKING AT LEASY TWO COMPLETE 534 THE SO HORE JURFACE 1N CONTACT WITH YHE i b PAEDELIVERY TESTING.
PAGSES GVER THE ENTINE FhL AREA _UNBUITAALE SOLS FHOM ANY AREAS SHALL BE RENOVED AND PIGOF TECTURED Wit & WM ASRORITY HEWT OF 36 W3, A NONTENTUNED SORPACE i, "Nt o P DALY Coxs OF TERY SEAM REBULER, LADORAT xvmuua ».sumu ‘BRAWINGS OF THE COUPLETED JOINTING SOLID s, PER COMPLETED AVWA
ROLLED AGAIK ALLOWED. THE TGP SIDE OF THE SECONDARY GEOMEMBRANE IN CONTACT WITH THE 8 C2/SY NON-O! A AN APPAGAL OF THE SEAMS I PLAGE WILL BE REVIEWE PRESSURE PIPE HYDAOSTATIG SECTION RECOMMENDATION
GEOTEXTLLE, WMI:N 15 HEAT-BC D TO THE GEONET, SNALI. BE TEXTURED. THE GEOCOMPOSITE LINER PRESSURE TEST
FIRST DY TRACKING THE EARTH FLL W A CAT DI O EQUNALENT DOZER VITH A MNALIM 11 GROUSER SYSTEM MUST HAVE PRIOR APPROVAL BY PADCF. 100 F1 AND AT EVERY
ONE HUNGRED PERGENT RFORMED AND A SECOND PASS AT 90° TO THE FIRST. 53 post PERFORATEDFIPE |  FIELD SURVEY o bl Los
Subst UENTLY THE I'ARYN F\LL sNM.L D[ COMPAC‘IED USING A VIBRATORY SMOOTH DRUM ROLLER HAVING A 515 THE LINER CONTRACTOR SHALL FURNISH ALL LINER BOOTS AND OTHER
MINMUM DYNAMIC A MINIMUM OF FOUR COMPLETE COVERAGE. WITH EACH MATERIAL REQUIRED TO COMPLETE THE INSTALLATION OF THE LINER. ALL LINER BOOTS SHALL BE OF THE JPON COMPLETION OF WORK THE LINER INSTALLER SMALL SUBMIT AN AS-BULT PMEL LAYOUT DIAGRAM {4 PRINTS,
L ROEUT COVERAGE AT GHT AYGLES 10 THE PREVIOUS COVERAGE SAME SHEET DENSITY AND NOMINAL THICKKESS AS THE LINER BEING WELDED TO AND | DIGITAL EOPY. SUNMARY AND LOG OF ALL LABCRATORY AND HIELD GUALITY CONTROL TESTING COPLETED,
CCATIFICATION THAT MAV[R\M. NSVALLHION \S COMPLETE AND IN ACCORDANCE \\rm THE SPCCIFICATIONS ANO A TABLE 6.2 GEOCOMPOSITE GEONET OA/OC TESTING
THE ACCEPTANCE CRITERIA FOR STRUCTURAL FILL SHALL BE NO MOVEMENT BENEATH A 50 TON LOADED TRUCK. 516 GEOMB.‘HRANE L\NEN FMTRAY\ON BOO0TS SHALL BE SHOP FABRICATED OF NON-TEXTURED MATERIAL. STATEMENT OF WARRANTY, i ABOVE-NOTED REQUIREMENTS SHALL APPLY TO ALL SHOP-FABRICATED MATERIALS
WITHNGT LESS THAN 100 PS) TIRE PRESSURE UFACTURER SHALL PROVOE \ STATEMENT OF HYDRAULC OR PHEUNATIC TESTE A A LPETIE D TR FABREATION I T FRELD acTESTEG oo TESTNG
FABR\:AVED BOOT F \OH 7O TS ACCEPTANCE FOR USE AT THE PROJECT SITE. FIELD-FABRICATED LINER PROPERTY TEST METHOO FREQUENCY FREQUENCY
I\'RUCWM\. FILL SHALL BE usen ABOVE THE EXISTING GROUND OR ROCK FiLL APPROVED BVE:INE QUALITY PENCTRATION DOOTS WILL DE ACCCATED IF A PREFABRICATED FITTING IS NOT FEASILE DUC TO
O THE BOTTOM OF SUBBASE ELEVATION, THE FIELC-TESTING UNIFORMITY VAL NOMRCTION AS NEEDED AsrERanES
PO TO PLAGIG ANY STRUGTURAL FL TOPROIL O ANY UNSUITASLE SOLS SHALL B2 REMOVED COMPLETELY 517 FROR_T0 INSTALLATION OF iE_ GEOUEUBTAIE THE LIER INSTALLER, D QUALITY ASSURANCE
THE UNDERLYING LAYER SHALL B2 ED VAT A BULLDOZER OR APPROVED EQUIVALENT. IF IN THE R SHALL APPAOVE THE SUDBASE. NO SECONDARY GEOMEMBRANE PLACED O 3 INSPECIFIC | ASTM D792 OR
GPIION OF THE ENGINEER, A GEOTEXTILE 13 NECESSARY T0 SEPARATE THE STRUCTURAL L FRON THE ROCK. ENSUITROLE SUOBAGE, THE UNER CONTRACTOR SHALL ACCEPT THE SUBGASE B WATIG PRI TAgLE St ONQCTESTNG Rt ASTH 01608 RESNBATCH NA
21002150 YD NONWOVEN NEEDLE PUNCHED GEOTEXTILE SHOULD BE USED. DSTALLATIOrs OF EACH GEGNEMBRANE PANEL. THE FOLLOWNG CONGITIGNS EXALL O ML FOR THE e —
SuBBASE: "
THE STRUCTURAL FILL MATERIAL SHALL BE OBTAINED FROM ON-SITE AREAS AND NON-CONTIGUOUS "OFF-SITE PROPERTY hisdaciiid FREQUENCY FREQUENCY oEHaITy ey | ASTHPTIOR 1720000 8F ool
AREAS" R OFF-SITE SUPPLIERS, 5. 1O STONES O SHARP OBJECTS SHALL E PRESENT ON THE AREA TO BE LINED. ——
i ; ASPEROAES =
THE STRUCTUTAL FiL SHALL HAVE A WPS < GINCHES AND 10 REATER THAN 4% PASSING 10, 4 SEVE. 5. I SUSGASE URTACES WL KAV A SUCOTH.FNSHED SURGACE, TYE SURFACE 3401 07 08 ATy DNy KT ises EvERY RO acREToN ownay | Ao g e ‘Sdmenon.
MATERIAL MAY BE SCREENED TO MEET THE REGUIRED SPECIFICATIONS. TRAC [ EQUPHENT AND SHALL DE FREE FROM POCKETS, HOLES. AND
OSCONTRUTES chN L CAUSE BRIDGING WHICH WOULD, i THE JUDGMENT OF THE ENGINEER, ey ARTERED
STRUSTURAL FILL SHALL B2 PLAGED N A MAKILM LOOSE LIT THICKIERS OF 1244CHES, SPREAD M CONSISTENT ‘OVERSTRESS THE L SHEET CENSITY ASPER QAES CONTENT i) asmer DISCRETION
TALAYERG, PRIGR 10 PLAGING A WEW LIFT ALL PREVIOUSLY PCACED STRUGTURAL FILL LIS SHALL BE by EveRY ROL DISCRETION :
SCRARIED VI A DiLLOZER O APPROVED ECUNALEN & SURFACK NOITURE anLL KOT 88 EXCESBIVELY WET OR DY O 6 ANY CONDITION AHOCH WL WiPEOE ASTI D599 4 TeNGLE "ASTM D48 OR AS PERGAES
R INSTALLATIGH. UNDER NO CONDITION SHALL THE GEOMEMSRANE BE PLACED GVER STANDING ) - Bubim 140,000 87 phsnooiedy
[EACH LIFT SHALL BE A MINDAUM A SMOOTH DRUM NAYER ON THE SUIBASE. ASTM D3188 '
OF DELWERING 65 000 [T-L8S OF FORCE OR APPROVED CQUIVALENT, THICKNESS (KCMINAL) EVERY ROLL Mrdvoms €8
4. A MAXIMU T SAND LAYER CAN DE PLACED TO SMOOTH OUT THE IMPACT OF SHARP SURFACES THE ASTMIESTA DISORETION, TRANSMSSIMITY ASTM DAT18 /100,000 8F e
3 1D!YNUCWUL HI.I. SMLL BE LDW‘AET[D 70 A MINIMUM OF 85% OF THE MAXIMUM DRY DENSITY AS DETERMINED SAND SHALL HAVE 100% PASSING THE 14" SIEVE OHCNETEM
CONPACTION TEGTS (ABTM D1667). THE COVPACTED WOISTURE CONTENT SHALL BE TG Lo EVERY ROLL AgFER uEs PLY ADHESION | ASPERQAES
T 470 5% OF DFTMUM NG TURE CONTEN sa, INSTALLATION ) DISCRETION e g sdori ] ASTM D413 1720000 SF ol
S1STIUCTUIAL FILL G TESTING SHALL BE CONOUCTED I ACCORBAYCE VITH ASTA METHODS AlD TESTNG 521 PLAGEMENT OF THE GEOMEVGRANE SHALL IS DONE SUCH THAT G000 FIT (THERUAL EXPANSION OR @ ASPCROATS
FREauER URAL L GA TESTNG TABLE ANG' SHALL MELT OR EXCEED THE CENTACTION SuL O CoNSbENED) vt son, 1§ enovoeo it AL Covers ASPERITY HEIGHT EVERY RoLL SSCRETION HwoLia s caservaTION A oELvERY A0
AQCEPTANCE CNWEWDNS uumNzn !N VME TABLE. WVOIDED TO MrNrM'ZE R\PPUNG DUNNB THE PLACEHENT OF YHE -
7 RNKLES DEVELOF. ANY VI WL 4 (0 CREASE SHALL BE CUT OUT, “TENSILE PROPERTIES
2.12COMPACTED STRUCTURAL FILL NOT MEETING THE REQUIRED SPECIFICATIONS SHALL BE RECCMPACTED OR avEHuWED Am} PATCHED. AEACH DIRECTION} BUTT SEAM OBSERVATION L} ConTINuOUS
MOISTURE TO MSEY 5 -STRENGTH AT BREAK AS PER QAE'S
522 THE UNER IKSTALLER SHALL USE WHATEVER UETHODS HE DEELS NECESSARY T0 PREVENT WATER O TRETGTAT VLD EVERY ROLL prdasit
N UNDCR TH PARTIALLY INSTALLCD GCOMERSAANES TS COULD INCLUDE, BUT NOT "ELONGATION oRETION FOLDS A WRINKLES | DBSERVATION A CONTINUGUS
RUCTURAL B LITED 75, WSTALLING TENPORARY DIKES AND SAND. BAGS ALON USED
e CaTERET ROLLS DG S1ACED WD NCHOR TRERCHES, E1C. SHDULD EXCESSNE MOSTORE ~ELONGATION AT YIELD*
e BECOWE TTAPPED GELOIW THE MEMIRANE OR VIND DAVAGE 0. THE LINER INSTALLER WILL BE INSTALLATION OBSERVATION N CONTINUOUS
REQURED To PERFOIM ALL WORX, NCLUDIG RENGYING AUD REMAGING AS MUGH OF THE INPLACE TEAR RESISTANGE A8 PER QAE'S
Test TEST METHOD FRRTIGIRUENGY ON CRITERIA EOMEMBRANE AS THE ASSURANGE ENCINEER DIRECTS, 10 ASSURE THAT THE NTECRITY OF THE AN ASTM D104 EVERY ROLL SacReTION
'NER AND THE UNDERLYING SDBASE 143 NOT BEEN COMPROMISED SR
ro— Ao IN-PLACE, AND EVERY “MPS £ BANCHES 623 GEONENBRANE SULL NOT B€ IISTALLED WHEN AUBENT TENPERATURES ARE SELOW 4 OR ABOVE s 5ce FTMSS101 EVERY ROLL el IADLE 6.3 GEOCOMPOSITE GEOTEXTILE QVQC TESTING
DISCERMOLE CHANGE A NO . DU PRECPIATON, U W OR OVER VISIBLE FROST, THE LINES s T
N HATERIAL WTALLER WAy SUBKIY FROGEBURES 2 200G TO THE CUALITY ASSURACE ENGINEER
N DEMONSTRATE PERGRHANGE STAOA DS CANBE WANTANED LNDER ABVEXGE CoNBTIONS awrowmTAL Asoreas oy ropsnases il R FReduENSY
ERUNT | ASTMDG201OR A5 PCR OALS
EVERY 5000 CY 5724 DUTING NSTALLATION AND ANY OTHER PEILOD O EXPOSURE OF GEOUEIAE LI PEDESTHIAN AND o Hage a0 etz 5
MOISTUREIENSITY s INPLACE, AND EVERY " EgUPNENT ACTIVTY O SHALLGE KEPY Y0 A MNIM AD RESTRCTED 10 THAT WHICH I3 T ALOAGLE ASTUDIBDS EVERY 67H ROLL ASPER OAC'S o Lot S
RELATIONSHIFS ASTMD 1807 DISCERNIBLE CHANGE R0 R i o DISCRETION T
c CEaSARY FOR LNER CONSTRUGTION CONSTRUCTION VIORKERS SHALL TAKE PRECAUTIONS 10T T0 RANGE - srm— e A8 PENGAES
N MATERIAL. R SURFACE, INCLUDING USE OF SMOOTH-SOLED FOOTWEAR, CARE NOT TO DRAG TOOLS THOAREATRINGTH | ASTH.OM ! CRETION
ROSS THE LINER SURFACE, ALL NA l \TES DH SHOES. CARBON BLACK ASTM 03508 ASPEROAE'S
Y 4 OF " " 5 DISPERSION EVERY §1H HOWL 2 5 2 A3 PER QAE'S
[Pp——— ASTIM D2022 BACRE/I2INCH LIFT OR | 95% OF MODIFIED MOO. CONSTRUCTION AND LANDFILL STAFF SHALL BE INFORMED OF THE RESTRICTED ACCESS TO AREAS OF NN s . DISCRETION ELONGATION ASTHM 04632 1190000 F12 DRCRETION
K Doy i AN 4 Koun 10 or LIER PUCENEAT, DATRUERS, D SIGKS SiAL B POSTED AD NECESSATY, 10 VEHICLES SIALL S
2 v HODIFIED ONC PERMITTED ON ! . A
EGUPLENT G O XUV o PoEk A ok o O TURNG, TEANNG O DTHENTSE TRUDEROD AsTD1s [p— rarERaAEs PERATTVITY AT DS oo Tz scREno
[EMOVE ANY TOPSOL "GAMAGING THE LINER, WILL BE PERMITTED FOR USE IN CONSTRUCTION OF THE LINER OR PLACEMENT OF RS
'OR UNSUITABLE NATERAL DIREGTLY GVER THE EAPOSED LNER perr—— BURSTSTRENGTH |  ASTM DG 1N0000FT2 T
REMOVAL OF, OBSERVATION CONTINUOUS MATERIAL AS DIREC! (LBG/N WIDTH) ANADHSY! 1700 LF FIELO SEAM EOO LP FIELD SEAM
UNSUITABLE MATERIAL BY THE GEOTECHNICAL $25 EACH BONIDUAL OEOUEMSRANE PANELD SHALL B NUMBERED AND SEAMS WL 8¢ IDENTIFIED BY USING APPARENT OPENING |, R ASPEROAES
INEER BERS OF THE vm H CREATE THE SEAM. MARKERS USED FOR [DENTIFICATION o= SIZE (A0S) & g DISCRETION
L BE OF & TV, WHIGH VLI NOT DEGRADE T | INER NATEHGAL ELDS SHOULD b PLACED WHERE J— osseRvATION i ELVERY AND
ORMALLY APPLICD 5TREGSES WiLL BE MNIWAL  ALL OVERLAPS FOR FIELD SEA SHALL BE SHNGLED Nt
PERFORMED UNDER 'ADOWN SLOPE DIRCCTION
THE OBSERVATION OF; LEAKS 'OBSERVATION NA EACH PENETRATION
PROOFROLLING OBSERVATION conTous 'AND AS DIREGTED 8Y 520 FELD SEAMS USED 0Y THE CONTRACTOR SIALLG€ ETIER DUAL ST HOT WEDGE o
THE GEOTCCHNICAL H ARC TO BCCOME SEAM INTCRFACES, ARE TO DE FREE OF DUST, DIRT, AND EXCES! L RIMAR' LINER
ENO TDISTORE  THE GEOMEMBRANE FANELS SHALL 56 STAGGERED SUGH THAT GROSS SEAVS NETWEEN NOTES: MICROMETER WITH 1/64° TO 1/32" DIAMETER ANVIL AND SPINDLE OR -
PANELS ARE NOT CONTINUOUS THROUGHOUT THE LINED AREA. PRESSURE FOOT 7.1 THE PRIMARY COMPOSITE LINER WILL BE A NEEDLE-PUNCHED GEOBYNTHETIC CLAY LINER (GCL) INSTALLED IN
E " CONTACT WITH A 80 Ml HDPE TEXTURED GEOMEMBRANE
SURFACE FINISHING 0BSCRVATION conTIvuOuS T ConGEs. $27 TAAL WELD TESTI SHAL BE COUPLETED OALY FOR EAGH WELOER UNTTECHGIM PIGR 10 AN
MR ATTRATIS 443 AT Tl MOPONT EACH WORKOAY AND AFTER EACK BREAK IN SEAMING OF 1 12 PRE-CONSTRUCTION:
e P . <05% OF DESIGN (OUR OR WORE, ORTHAT RESULTS I AN EGUIPMENT SHUTDOWNY THE TRTAL WELO TEST STAIP SHALL GE A
Grae Mwww OF 3 FEET N LENGTH AND | FCOT i Wl ONE NG (1) WIDE CUTOUTS OF The TAL WELD 60 LEACHATE DETECTION ZONE (.07) 721 PRORTO DEUNERY OF THE (GCL PRODUGT, THE LNER ISTALLER AL FROVICE DOCULENTATION T0
VWL BE SUBJECT TO SHEAR AND PEEL ADHESION TESTING AT THE SITE. THE TESTG OF T € ENGIEER SUPPORTIG THE SUCCESSTUL NSTALLATION

40 SUBDASE

THE GGH THICK SUBBASE LAYER SHALL G PLAGED ABOVE THE STRUCTURAL FLL APPROVED Y THE QUALITY
ASSURANCE

PRIOR TO PLAGING ANY SUBSASE MATEAIAL, ANY UNSUITABLE SOILS SHALL DE REMOVED COMPLETELY AND.
THE UNDERLYING SOiL LAYER SHALL BE SCARIFIED WITH THE USE OF A BULLDOZER.

THE SUBBASE MATERAL SHALL BE OBTAINED FROM ON-SITE AREAS AND NON-CONTIGUOUS “OFF-SITE AREAS
OR OFF-SITE SUPPLIERS

THE SUBBASE MATERIAL SHALL HAVE A MAXIMUM PARTICLE SIZE < 2NCHES AND KO MORE THAN 12% PASSING
200 SIEVE. MATERIAL MAY BE SCREENED TO MEET THE REQUIRED SPECIFICATIONS

THE OESCRITION (ASTH 2488, CLASSIFCATION (ASTMA DZ48T) QRAW SZE (ASTM 0422) ATTERBERG LT3
(ASTH D315 AND MOISTUREDENSITY 2 (ASTH DISET) A TESTA ON SUBBASE WATERI.
CONDUCTED AT FREQUENCIES SPECI TiE TEGTING TABLE. " ABDITON: T
SFOREMENTIONED, TEST RESULTS FOR SUBBASE SOLS SHALL ALSO HEET G EXCEED THE ACCEPTANCE
CRITERIONS OUTLINED I THE SUBBASE QA TESTING TABLE.

THE SUBSARE MATENAL SHALL BE PLACED I LODBE LIETS OF THCKNERG NOT GREATER 1Al $MOHES, AL
THE SUBBASE SHALL HORIZONTAL LAYERS.

8 OF SUBBARE MATERIAL URPOUITED BY THE HAUL YSHCLES SHALL NOT EXORED ole AW OF 801 Pr28
GEYON THE SPREABING FAGE, EAGH LOOSE LIFT B BE PLACED IN EXCESS OF 500 LINEAR
WITHOUT BEING COMPACTED, ALSO. ALL SUPDABL SURFACES Musv 5 SEALED 5 SHODTH DRUM ROLLNG AT
THE END 0 PREVE}

SACHLIPT BUALL DE COMPACTED USSS A SHOCTH DIRAM CONPACTOR OR APPROVED EQUIALENT CARMLE
OF DELIVERNG AT LEAST 68,000 FT-LBS OF DYNAMIC FGRGE. ALL FINAL SUBBASE SURFACES MUST 6F ROLLED.
WITH A SMOOTH DRUM COMPACTOR.

£ UBIASE VATERAL L B8 COMPACTED T0.A MAMU OF S6% OF TWE MAXAL DR DRNGITY 43
DETERMINED BY THE MODIFIED PROCTOR COMPACTION TESTS (ASTM D16G7). THE COMPACTED MOISTURE
CENTENT SHALL ALLOW AN I PLAGE PLAMEABILITY OF £ 1 K 10 CHBEC,

410 COMPAGTED SUBBASE FILL NOT MEETING THE REQURED SPECIFICATIONS SHALL BE RECOMPAGTED OR
REMOV TED,

)
MOISTURE CONOITIONED TO MEET

411 GAUABE Yo AR OONPACTED T OBRENYED AT MY YWE SLiNG THE QOURRK OF CONSTAUCTION, 3 A8

TING UNOER THE LOADS IMPOSED BY EARTH MOVING EQUIPMENT, SHALL BE FULLY REPAIRED BEFORE
PUACEUENT OF ANY GVERLYING IATERIAL

417 THE SUBBASE LAYER SHALL MEET THE DEPTH. HEAIUNG CAPACITY (ASTM D1194) AND FERMEABILITY (ASTH

243) REQUIREMENTS OUTLINED N THE SUBBASE QA TESTING TABLE,

413 IN-PLACE MOSTURE DENSITY TESTING SHALL BE CONDUCTED IN ACCORDANGE WITH ASTM D202 AND D017 AT

AMINIMUM FREQUENGY OF 8 TESTSIARE-INCH LIFT,

4194 LEON CONPLETION OF SUBABE LAYER INSTALLATION THE WNER AT M1 EXPENSE WL APPOINT A SURVEYOR
THE LINES.

THE SUBBASE LAYER

sum a5 STRONG ENOLH 1D, FERMI THE CPERATOR T0 DETERUNE nm e SEA 5 AT LEAST A%

AS CITHER SHEET, A MINIUM OF 3 CUTOUTS VILL BE TCSTED FOR GHEAR, AND AN ADDITIONAL I
GuTouTs Wi e TESTED FOR PEEL. ALL SEAM YES’TS ST o ADCEPYABLE OR TRIAL WELD TESTING
WAL BE REPEATED LAVTL ALL SEAW TEATS TECHNICIAN ARE FOUND

ELDER
LE. ) TESTING SYALL BE COSEAVED 5 THE GLALITY ABSURICE ENGINEER. A SR
TEST WL BE CONGIDERED h FALUNE P

& IN SHEAR TEST, THE BONDED THIGKNESS OF THE SEAM FA'LS BEFORE THE ADJACENT SHEET MATCRIAL
FOR ONE OR MORE OF THE THREE TEST SPECIMENS TESTED FIIOM EACH SAMPLE.
P THE PEEL ADHESION TEST, THE TWO, SHEETS COMPISING TNE SEAM SEPARATE AT TiE BOND
NTERFACE BEFORE TEARNG AN INONIDUAL SHEET (. A NON FILM TEARING BOND) FOR ONE OR Tore
OF THE THREE TE8T SPECIMENS TESTED FROM EACH SAv

o INACDITION 7O THE TRIAL WELD YEST REBLLTS, THE GUALITY ASSURINCE ENOINEER CAN ALSO FAL THE
SHOWS EVi

TRIAL WELD BASED UPCA VISUAL I IF THE TRIAL WELD DENCE OF EXCESSIVE
DR GrMATIOn, NABEGGATE O EXCEBGHELY NARROW OR FLAT WELD BEAG, WATER BLISTERS I WELD
BEAD, ETC.

628 ALL FIELD SEANS WITHIN THE AREA OF AN EXCAVATED SLOPE SHALL BE NADE PERPENDICULAR TO THE TOE
‘OF SLOPE. NO HORIZONTAL SEAMS ARE ALLOWED ON ANY SLOPE.

828 FIELD SEAUS PAALLEL 10 THE TOE OF BLOPE. WADE NEAR THE BOTTOM OF AN EXCAVATED SLOPE, SHALL
E NO CLOSER THAN 5 FEET TO THE TOE OF SLOPE.

5210 SEAM ARE 70 BE PARALLEL TO THE LINE OF MAXIMUM SLOPE (1, NOT ACROSS THE SLOPE)

8211 LONOITUDINAL GEAWS SHALL NOT BE PLAGED WITHy § FEET OF THE LEACHATE COLLECTION PIPE. 4L0N0
NNENT OF LEACHATE COLLECTION PIPE SEAMS MAY CROSS THE LEACHATE COLLECTION PIPE
TRENG

§212 DESTAUCTIE SEA SMIPLES WAL BE PERISDICALLY COLLECTED FAoM CONSTRUCTED A0 dEAMS
NG INGTALLATION OF THE SECONGARY GEOMENGRANE. AT A NINAA, EVERY 867 LMEAR PEST OF
M, OR THE GUALTY ASSURANCE ENQINEER VLL BE SAVPLED FOR DESTRUCTIVE
v:svma an T REMOVING THE DESTRUSTIVE BANPLE TWO.1CH WIDE 8Y 15N STRIPS £
F THE DESTRUCTIVE SAMPLE (WHICH WILL BE 12 INCKES WIDE BY 45 o
CENGTR WITH THE BEAI CONTERED LEMGTHWISE) ANG THESE SHALL OE TESTED N THE FELD AS SPEGIFIED
ABOVE FOR TIUAL WELD TESTING. IN THE EVENT THE DNE INCH SAMPLES PASS FIELD TESTI

. RENOVE The 12 1CH WIOE 7 45 NCH LONG SAMPLE AND CUT NTO THAEE PANTS 400 DISTABLTE A9

oLLows NGK BY 10N TO T IWSTALLER FOR TORY TESIING; ONE 12-INCH BY

TSINGH 70 THE CUALTY ASSURANCE ENGNEER FOR INGEPENDENT LABORATORY TESTING; AND ONE
12INCH BY 124NCH TO THE OWNER FOR ARCHIVE STORAGE,

b EACHOF THE 12:NCI( BY 15:cH DESTRUCTIVE SAVPLES FOR LABGRATORY TESTING SHALL GE TESTED
ACCORDING TO ASTH D&437.

© B 1 SVBIT SOTH THE UNER SSTALLERY A0 THE WORTENDRNY LABORATORY BOGATE, e
OESTRUCTIVE SAUPLES AR ALL CAPADLE OF ACHIEVINO A FILM TEAK BOND AT THE PRESCRIBED SEAN!
STRENGTHS (NOTED ON THE ENCLOSED TAULE). AMPLE WILL BE CONSIDERED PASSIN
A o WanDESTRUETVELY TET AL DESTRLCTIE SEAN SAUPLE AREAS.

213 W THE EVENT EITHER OF THE ONE-INCH DESTRUCTIVE SANPLES FAL. FIELD TESTING, OF MY OF THE
LABORATORY TEBTS CONDUCTED off THE 17l BY 15:NCH DESTRUCTIVE SAMLES PAL T
s STEd1HS WHILE HANTANNG A TN TEAR BONDL THE SAMPLE WIL Be CONSIDENED A
B a8 LTS A 1R THE DONES LABGRATORY OR T LIER WATALLEIS LABORATORY
WILL REQUIRE THE FOLLOWING:

64 JHE LEACHATE DEIECTION ZONE SHALL 6F COMPUSED OF A LAYER OF GEONEY courosite aib 4
TED PIPE DRAINAGE NETWORK TO CONVEY ACCUMULATED FLUIDS TO DESIGNATED COLLECTION
Fonera. |

22 geocouposire

#21 THE GECCONPOSIT (OR GEOET COUPOSITE) SHALL CONSIS OF M HOPE GEGNET WITH A POLYESTER 08
ROPYLENE NON-WOVEN § OZ/SY (IN CONTACT WITH THE TEXTURED BECONDARY GEOMEMBRANE) AN
1562, 1 CONTACT VaTH { THE BENTONITE GCL PORTION OF THE PRIVARY LINER COMPOSITE) CeorExie
HEAT RONDEL) TO THE GEON

622 JAIDOM SAMPLING OF THE EXTRUDED GEQCOMFOSITE DRAN AND FLTEF, QEOTEXTLE COMPONENTS Sol
PERFORMED BY THE MANUFACTURERS TO ASSURE PROPER QUALITY CONTROL. THE
RIQU!REu VALUES AND TEST FREQUENCIES SHALL BE I ACCORDANCE WITH T GEoCouPCBITE ot asausr

T

pratatiinies TESTRESULTS MUST BE PROVIDED T e Bse it ABBORANGE ECINERR. NOMATERIAL

SHALL BE INSTALLED PRIGR TO FURNISHING THE REQUIRED TEST ESULTS. THE QUALITY ASSURANCE

ENGINEER, ATUIS DISCRETION, HAY GRTAI ACDITIONAL RANDOM SAWPLES OF THE GEOET COMPOSITE FOR
FURTHER CONFIRMATORY {LE. Q) TESTING

$23 P A00TION T ORTANING TR O RESTS FRON. T RERPECTVE GROCOMPOMTN Wab /AT,
NUFACTURER WILL ALSO BE REQUIRED TO PROVIDE WIUTTEN CERTIFICATION 10 THE QUALITY
ASBURANCE ENONEER THAT THE WATERIALS SUFPLED CONFORM 10 THE GECCOMPOSITE GEONET GAGC

FiL TESTING TABLES.

424 PRIORTO THE DELVERY OF MATERUAL TO THE JOBSITE THE UNER SYBTEM INSTALLER SKALL SUBIT T0 ThE
JALITY ASSURANCE ENGINEER S|10P DRAWINGS INCLUDING ALL GECCOMPOSI PANEL LAYOUT AND
BT O AN NCLUBIG DETALS OF s ONERLAPEIG ATTSGHAENTS AND ANCHOMNG.

426 THE AOLLS OF GEOCOMPOSITE SHALL BE LAID SMOOTH AND FREE OF TENSION, STRESSES, FOLDS, WRINKLES
et

828 THE GEOCONFOSITE NOLLS SHALL BC INSTALLED W THE ¢ 0Z8Y NOWWOVEN CEOTEXTILE N CONTACT
WITH THE SECONDARY GEOMEMBRANE. THE 12 OZ/SY NON.WOVEN POSITE
T e L VO FONTION OF T PRARY LHER.

.27 THE GEONET COMPOSITE SHALL BE SEALED BETWEEN THE PRIMARY COMPOSITE LINER AND THE SECONDARY
LINER ALGNG THE PERIETER OF THE LANGFIL O PREVENY THE POSSIBLTY OF STORM WATER OR GROUND
WATER FrOW ENTERIG DETWEEN THE LINER SYSTEM AT THE EOGES. T0 ACCOMPLISH Ths THE GEOKET
COMPOSITE. SHALL TERMI T FOGT FROM THE TEMSORARY. AND PERMAKENT PEIMETER. ANGHON
RENHES o T LAGBRLL

6.2 THE GEONET COMPOSITE SHALL BE COVERE® AT THE END OF EACH DAY T0 AValD TS POTENTIL WETTING
5,AND WIL GE STAGED Ik SUCH A VANNER AT A STORM EVENT DLRUNG
TRuCTON nun:m.s. nm DBECONE WET OR JEONET COM 7T BECOM:
e e oy e AN Gy e AL i 13 THORCUO.Y DAED 0T i
RESISUACHOISTURE CONTENT OF < 250

GCL) ON AT LEAST
TS AND HAVE | INSTALLED A MINWUM OF 5 WALLION SCUARE PEET oF 1oct) T PIELD CREW
WY HAVE A MINMLA OF 50 o BUCCESSFUL WSTALLATION EXPERIENCE N ADDITIGN, AT LCAST
O oF Vi TELIICUNS TO BE ASSIGNED 10 THE FROJEGT SHALL NAVE EXPERIENGE NSTALLNG A
MNIMUM OF 1 MILLION SQUARE FEET OF (GCL),

722 THE MANUFACTURER SHALL PROVIDE THE OUALITY ASSURANCE ENGINEER WITH A PROPOSED
INSTALLATION PLAN FOR THEIR (GCL) PRODUCT TO ENSURE CONFORMANCE WITH THE REQUIREMENTS
CONTAINED VATHIN THIS SECTION,

723 PRIOR TO DELVERY. THE MANUFACTURER OF THE COMPOSITE LINER (35€) SHaL) PROVIOE C TESTING
RESULTS TO THE QUALITY ASSURANCE ENGINEER (€ PRODUCT IS IN CONFORMANCE WITH
S PARUARY CoMROSITE LNER GAGC TESTING TABLE CONTANED WM THS SECTION.

724 A{ACOITION T PROVIDING 0 TEBTING RBBULTS, THE MANUPACTURER 0F THE COORITE LIVER ShiuLL
'ASSURANCE ENGINEER WITH A CERTIFICATION LETTER STATING THAT THE
(800 PRODU DELVERED Y0 THE JGO STE 5 I CONFORNACE WITH PROJEGT SPECIFCATIONS

725 THE B0 MIL HOPE GEOMEMBRANE SURFACE IN CONTACT WITH THE BENTONITE MATERIAL MUST BE
TEXTURED WITH A MINIMUM ASPERITY HEXGHT OF 15 MILS,

724 OURING ALL PERIODS OF SHIPNENT AND STORAGE. THE LINER SYSTEW NSTALLER SHALL PROTECT ThE
{GCL) PRODUCT FROM DIRECT SUNLIGHT, ULTRAVIOLET RAYS, TC 0"
BIRT DUST DEBRIS, AUD OTHER DELETER URGES. THE (acu T PRODUC SHALL BE MATANED:
VIRAPS HEAVY.DUTY PROTECTIVE COVERING LNTICIT S NSTALLED, I ADDITION, THE STORAGE AN
FANBLING OF (601) PRODUGY SHALL CONEORM 0 THE AMUTACTORER'S REGUIREMENT:

2 TALLATION;
741 ENSURE THE PROTECTIVE COVERING ON EACH OF THE ROLLS I3 NOT REMOVED UNTIL THE LINER
INSTALLER 13 PREPARED TO DEPLOY THE PANEL IN THE CONSTRUCTION AREA
732 ROLLS OF THE GCL PRODUCT MUST DEPLOYED ATOR OF THE LEACHATE DRANAGE GEOCONPOSITE.

733 THE GCL SHALL BE KEPT COVERED AT ALL TIMES AVOID ITS POTENTIAL WETTING OR SATURATION FROM
RAIN EVENTS.

734 THE INSTALLATION OF PRIMARY GEOMEMBRANE SALL BE COORDINATED Il SUCH A WAY THAT NO MORE
GCL IS EXPOSED THAN CAN BE COVERED BY PRAARY GEOMEMBRANE IN THE SANE DAY. DCPLOYMENT OF
‘GCL AND GEOMEMBRANE SHOULD BE COMPLI

745 DO NOT DEPLOY THE GCL AND PRIMARY GEOMEMORANE PRODUCT DURING PRECIPITATION EVENTS, OR
OUNNG INCLEMEN] WEATHER EVENTS WHICH COULD RESULT IN PREMATURE HYDHATION OF THE
BENTONITE MATERIAL

738 AT THE END OF EACH CONSTRUCTION PERID THE PERWETER EDGRS OF THE act PRODUCT MUST 05

ORARILY OR PERMANENTL) oF

. CRABAGE GEANNELS. AGIACENT 16 LINED' AREAS SHeLL 'E CONS w5

B B Ak 1o-REvEn B0 WATER AONONG DIREGTLY ON O AGANST THE
LINING SYSTEM TERMINATION

747 THE PEIUMETER OF 11 LINO SYTEM WL NAVE.A SEAL BETWEEN THE PUNALY COLPOSITE LIEH 40
THE PREVENT THE POSSIBILITY OF STORM WATER OR GROUND WATER FROM
o ML T Ln SYSTEMAT T EDOES. To ACCONPLSH 43 T aonk couroBITE W
THE LEACHATE DETECTION ZONE SHALL TERMINATE 1-FOOT FRON THE PERIMETER AN
Doy e wuuumn e THE LANDF L. THE GOL PHODUCI, WHICH 15 WBTALLED ATOF THE

MPOSITE. SHALL EXTEND TO THE CENTER OF THE PERMETER MCHOR TRENCH OF THE
CANDPAL A REPRESCTATIVE OF THE GUALITY ASSCRANE EMGINLER WJST BE PRCSENT AT ALL TIIC
UG ANCHOR THENEM SONBTHUTION.

738 THE GCL ROLLS SHOLLD BE INSTALLED AND ALIGNED WITH A MINUM OVERLAP 12 INCHES BETWEEN
PANELS, THE OVERLAMS SHALL BE: CONSTRUCTED SUCH THAT THEY AIEE SHINGLED IN THE DIRECTION GF
T GRADE o T URGAADIENT PAVEL EDGE ATOP OF THE DORNGRAGIENT PANEL 70 MINWIZE THE
INTRGDUCTION OF RUNGFF FLOW FROM ENTERING THE OVERLAP ¢

738 THE CONTRAGTOR BHALL ENSURE THAT THE GCL OVERLAP AREAS ARE FREE DF ANY STONES Ot OTHER
ocoRis

7340 VERPY THE ROLLS OF TN OCL PRODUST ARE I IWTATE CONTACT Wt Tue SURFACE OF e
MPOSITE, ANY WRINKLES OR FISHIOUTHS MUST BE REMOVED PRIOR TG COVERING THE
COMPOSIE PRMARY LIEH SYB1EN

7.1 ALL OVERLAPS FOR SHALL BE SHINGLED IN A DOWN SLOPE DIRECTION

7312 DURING PLACENENT OF THE PROTECTIVE COVER MATERIALS, A REPRESENTATIVE OF THE
ASSURANCE ENGINEER MUST BE PRESENT AT ALL TIE. Y ASSURANCE &rum-ms
OVER PLACEMENT ACTIVITIES TO ENSURE THE
Do DoE it SaMGE THE MARARY UnER SYSTErE i & EVEMT DAWAGE OGCURS 10 MIE
FRMARY LIKER, WMEDIATELY STOF VORK WITHIN THE PROBLEM AREA AND IMPLEMENT REPAIR
PIGCEDURES.

731314 THE EVENT PIPE PENETRATIONS (OR OTHER EXIRUSION WELDING) ARE REQUIRED) I THE PUMARY
GOPOBITE LINER, STANGARD PIPE B00T PENETRATIONS EXTRUSION WELOED 10 THE SUR
O OLETRULTIVE METHODS GUY D

BRANE ARE ACCEPTABLE. FOLLOW TRIAL WELD AN
ROt THE SECONBARY LR PORTION OF T DOCUMENT
14_POST-CONSTRUCTION;

741 UPON COMPLETION OF VIORK THE LINER NSTALLER SHALL SUBMIT AN AS-BULT PANEL LAYCLT DUAGAAM (¢
D 1 REPRODUCILE), SUNNARY AND LOG OF ALL LADORATORY AND FIELD QUALITY CONTOL
vsswn SOMPLETEG. CERTIFIATION THAT WATERIL NSTALATION 1S COUPLETE AMD I ACOOR)
ITH THE SPECIFICATIGNS AND A STATEMENT OF W/  AOVE NGTED REOUREMENTS SHALL
LY 1o e 1o PABRIEATED VATENIALS A& WELL A8 TYOSE HEWS SPECIFED FOR FABRICATION
THE FIELD.

TABLE 7.1 PRIMARY COMPOSITE LINER TJESTING
(GENERAL)
REQUIRED 0C TESTING QA TESTING
PROPERTY VALUE TESTMETHED | erequency FREQUENCY
HANDUNG & REECT " DELIVERY AND
STORAGE DEFECTS REERVATION Lo PLACEMENT
SEAUNG AROUND | o eaxs -~ £AcH
ANCHORING. NA OBSERVATION NA CONTINUDUS
I E 7.2 PRIMARY COMPOSITE LINI TESTING
(GCL COMPONEN
REGUIRED a DCTESTNG | GATESTANG
BRAPIRTY, VALVE TEBTMETI0). FREQUENCY FREQUENCY
BERTOMITE 076 LB 7S PERGAES.
il il AstDsms | wogooFrz | ASFERQAES
VOSTURE | w0 | st | eosorrz oALY
HYDRAULIC
4 5X 100 ASPERQAES
coouaTuTy | GRS | aswossr | weoorre | SIS
A PERGAE'S
FLUD LOSS & AsTmossst | wocodFTz [ A% EEAGAES
E AS PERGAE'S
FREE SWELL @ astuosso | wiopaFrz [ ASPEROGAS

NOIL; SHALL FOLLOW CURRENT GRI GCL3 SPECIFICATIONS AND
ATTACHMENT 24-13

TABLE 7.3 PRIMARY COMPOSITE LINER QAIQC TESTING
{80-MIL TEXTURED HDPE GEOMEMBRANE COMPONENT)

s— testuemon | ocTesT FREauENCY | OATESTIG FREGUENEY
e - IRESNOATCH | AS PER CAES DISORETION
SHEET DENSITY (MINIMUM) ASTM D150 EVERY ROLL AS PER OAE'S DISCRETION
T —— cevrow | Aspenoaes oiscremion
pr—
fetin
Taciomsa et ewveow | aspenasesosorerion
AspERITY HEIGHT P R Pep—"
TENSIE pROPAS AU e,
SRS e POTST pepee—
RO
oA Ve oLera
—— ]
o e pr— wervnon | aspenares screrion
i AoiDiss1 R s on
PUNCTURE RESISTANCE METHOD 2086 EVERY ROLL AS PER OAE'S DISCRETION
ENVROBIENTAL STRESS Astuoion - P —
CARDON BLACK CONTENT
ROON BLACK COUTE Aot evevsnon | AsreR oAes oscReTIon
camonmac JS—
DISPERSION ACCEPTABLE OR EVERY 6TH ROLL AS PER OAE'S DISCRETION
e Ao
vore: [ AV SPINOLE ORPRESSER FOOT.

e

QA/QC PLAN SPECIFICATION & DETAILS

RICHARD SCHELLER,
REGSTAATION # 027539-E

PERMIT DRAWINGS

TESALD TR
PRS AJM.
PRS. N.TS

s 1o Y3
2192934 |06/03/2021

KEYSTONE SANITARY LANDFILL
SITE DEVELOPMENT -
DUNMORE BOROUGH
BORCUGH PENNSYLVANIA

PHASE
THROOP

1

CONSULTING ENGINEERS

1000 DUNHAM DRIVE SUITER
DUNMORE, PA/

WWW.| LABELLAPC.COM

P.E DAVID J.

0SBOR
REGISTRATION § mm-

[1, LaBella

mcer No|

GSE
[




Fie name G \Users\senge\aopdats\foca\emp\AcPubish _1ES54\PFATI20103._goe06—07-OADC.dwg l 14, 2021-2 12 rhrwsge

A
a

H
OUTLINED VAT)iN ATTAC

s 51

= NONWOVEN CUSHON GEOTEXILLE (OR GEOCOUPOSITE IN THICKER WASTE PROFILE LOGKTICH MO AS
4-1) SIALL BE INSTALLED ATOP THE PRIMARY COMPOSITE LINER._IN ADOITION

USHAOR GLOTEXTILE VL BE AEQUIRED 1O LI THE SCCONDARY GLOMEMERANE i LEACHATE DETECTION
ZONE TRENCHES,

K3 HANDON SAMPLING OF THE CUSHON CEOTEXTLE SHALL DE PERFORMED 81 THE MANUFAGTURERS TO

PROPER GUALTY CONTROL. THE TEST WETHCDS REQUIRED YALUES AND TEST FRECUENCIES SHALL
5E N ACCORDANGE WK ik EUSHION GROTEXMLE ARG TEB NG TABLE. oE OPIES
MANUFACTURER'S TEST RESULTS MUST BE

RER'S
SHALL BE INSTALLED PRION TO FURNISHING THE RECU!

E

PROVIDED TO THE QUALITY ASSURARCE mow:m o MATCRIA

CUIRED TEST RESULTS. THE QUALITY ASSUIANCE
[SINEER, AT 15 DISCALTION, NAY DBTAIN ABOIONAL RANEOH SAMPLES OF THE CLSHION GECTEXTHE FOR
URTHER CONFIRMATORY (£ 6 TESTING.

41N ADDITON 70, OBTANNG THE QC RESULTS FROW THE CUSHON GEOTEXTLE WINUFACTURER, ThE
MANUFACTURER WILL ALSQ DE REQUIRED TO PROVIDE WRITTEN CERTIFICATICN TO THE QUALITY ASSURANCE

&
b

NGINEER THAT THE NATERIALS SUPPLIED GOMF G TO.THE CUSHION GEOTEXTILE GAGE TESTING TABLE.

TUOR 70 THE DELVENY of MATERAL 10 T JOBBTE, T LKER SYSTE STALLER SHALL SUBWIY 10 THE
ITY ASSURANCE ENGINEER SHOR DRAWINGS INCLUDING ALL CUSHION GEGTEXTILE PANEL LAYOUT A

S TALS OF ALL WORK INGLUGING DETAILS OF AL SVERLAPPIG ATFACIAEN'S 15 AMEHORN

s
c

DI, DUST, DEBRIS, AND OTHEA CLETERIOUS

DUANG ALL PERIODS OF SHIPMENT AND STORAGE

THE LINER SYSTEM INSTALLER SHALL PROTECT THE
USHION GEQTEXTILE FROM DIRECT SUNLIGHT, ULTRAVIOLET RAYS, TEMPERATURES EXCEEDING 120°F, MUD,
THE CUSHION GEOTEXTLE SHALL BE MAINTAINED,

'SOURCES,
WRAPPED IN HEAVY-DUTY PROTECTIVE COVERING UNTIL I IS INSTALLED,

a6 s
c
of

ECTIONS OF CUSHION GEOTEXTILE SHALL BE FIELD SCWA, AS RECOMMENOED BY THE MANUFACTURER.
ALTERATE S8A0KG WETHOOR AN A€ LSO ONLY . APPROVED BY THE GLALITY ASSURANGE Bt
USHION_ GEOTEXTILE PLACED O ED SO THAT THE UFI RIP OF TEXTILE
VERLAPS THE NEXT LOWER STRUS THE CUSHION GEOTENTLE SHALL BE LU0 BT AND FREE OF TENSION.

STRESS, FOLDS WRINKLES O CREASEE,

Chy

ME LNER SYSTEM INGTALLER @ALL BE WESFONBIICE FOR THE PROTECTION OF THE PRUAAY COMPONITE
R, SECONDARY LINER, GEOCGMFOSITE DRAINAGE LAY CUSHION GEOTEXTILE DURING THE

mswme o THE CSMION GEGTEXTILE. N0 EGUPHENT SHALL BE PERMINTED T6 GFERATE On THE
EO]

PRIMARY COMPOSITE LINER OR THE CUSHION GEOTEXTILE AT ANY TIME, ONLY LOW GROUND PRESSURE

EQUIPHENT (LE. CAT D-8 LOP. DR APPROVED EQUIVALENT) SHALL BE USED TO SPREAD PROTECTIVE COVER

[
o
M

BE SPREAD IN THE DIRECTION OF CUSHION GEQTEXTILE OVERLAP.

W o
E

o

Al
IATERIALS ATOP OF THE GUSHION GEOTEXTILE.

UG SPREADING OF FROTECTIVE COVER UATERIAL OVER THE CUSHION GEOTEXTILE, A NN DEPTY O

ROTEGTIVE COVER MATERINL WUST SLPARATE THE BULLDOYER FROM THE CUSMION GEOTEXTILE AT
(TS M HGH TRAFFIC AREAS, A MACMM THICKNESS OF 3 F1_OF PROTECTIVE COVER MATERIAL SHOULD
E USED T0 PROTECT THE CUSHION GEQTEXTILE FROM RUBBER TIRE: HAULING VEMICLES. AGGREGATES SHALL

URING PLACEMENT OF THE PHOTEGTIVE COVER ATENALS, A REPRESENTATIVE CF THE CUALITY ASSURANCE
NGINEER MUST BE PRESENT AT ALL TIME ITY ASSURANCE ENGINEER'S REPRE!

HONYOR PRATEGTVE COVER PLACEWENT AGTITIES 70 ENGURE THE SOLS. CONTAACTOR BOS NOT
o

AMAGE THE LINA SYSTEM COMPONENTS. IN THE EVENT DAMAGE

. IMMEDIATELY STOP THE PROBLEN AREA AND (MPLEMENT REPAI BROCEQURES.

$101F CUSMON CEOTETLE SH400LD SE DAUAGED SURNO AN STER OF IITALLATION. A PRCE OF GEGTEXTLE

E CUT AND PLACED OVER THE DAMAGED AREA AND OVERLAP THE UNDAMAGED MATERIAL A

AU 5 FEET W EACH ERECTION. THE OVERLAPRED REPLACEMEN FANEL SHALL BE NEAT-BOHDED T0

THE EXISTING MATERIAL

11 THE WORK SHALL B SCHEDULED $O THAT THE GOVERING OF THE CUSHION GEOTEXTILE WITH A LAYER OF

TERAL (LE. AGGAEGATES) 15 ACCONPLISHED WTHN 35 DAYS AFTER PLAGEMENT OF THE CUSHION

CROTERILE. FAILURE 10 CONAY VATH 118 REGUNEHENT SHALL REGUINE HEPLACEHENT DF THE FABRIC:

412,JPON COMPLETION, THE LINER BYSTEM INGTALLER SHALL SUBMT A SUMMWARY AND LOG OF ALL LABORATORY

CONTROL COMPLETED ANG CERTIFICATION THAT CUSHION GEOTEXTILE INSTAULATION IS COMPLETE
TH PROJECT TATEMENT OF WARRAN

TABLE HION GEOTEXTILE ESTING

e TSI R TS
RERET | REEES T vame | S
TENSILE STRENOT | ASTH Digz 1100000 K BacRron
ovron | o | s | SPEROES
e e T B
PGS | oocemuanon - DER A
oveRue OBSERVATION A ConTIvuOuS
FOLDS 8 WRINKLES | OBSERVATION A conTivuous

L1 AGGREGATE

ot

THEFOACE MATERAL SHALL CONSHNT OF NATURAL OR PROCESSED NON GANBONATE AGOREGATE That 18
TouGH UNCOATED, INERT AND WILL BE REASONABLY FREE FROM CLAY, SILT,
VEGETATION R OTHER BELETERIGUS MATERAL

912 THE PGLCZ MATERIAL SHALL HAVE A PERMEABILITY OF > 1X10-2 C/SEC, A MPS OF < 15NGH AND ND
MORE THAN 25% PASSING NO 200 SIEVE
#13 THE PCLCZ MATERAL SHALL G TESTED FOR GRAN SZE (ASTM DIZi) SONONESS (ST ClE)
PERMEABILITY (ASTM D2434), CARDONATE GONTENT (ASTM D3042) AND OEPTH AT FREQUENCIES SPECIFIED
N THE PROTECTIVE GOVERLEAGHATE COLLECTION ZONC AGGREGATE Gn 1E4THG TABLE AN SHALL
ALSO MEET OR EXCEED THE OUTLINED ACGEFTANGE CRITERIONS
914 THE PCACZ MATERAL SHALL BE PLACED IN A SNOLE LIFT OF 18-NCHES USINO ONLY LOW GROUND
PRESSURE EQUIPMENT.
915 CARE SHALL BE EXERCISED 1O PREVENT DAMAGE TO THE UNDERLYING GEOSYNTHETIC MATERIALS
INCLUDING THE COMPOSITE PRIVARY LINER
0.8 THE SURFAGE OF PCILCZ LAYER SHALL BE GRADED SO AS TO BE FREE OF IRREGULARITIES AND ABRUPT
CHANGES IN GRADE
9.1,/ PCLCZ MATERIAL NOT MEETING THE REQUIRED BE REPLY N
918 A 1202SY NONWOVEN CUSHION GEGTEXTILE SHALL BE INSTALLED ATOP THE PRIMARY COMPOSITE Li
TABLE 0.1 P} COVERILEACHATE COLLECTION ZONE OATESTING
TEST TESTHETHAD TeSTING FREQUENCY [ o ACCFRTARCE |
GRAI SIZE AsT DAzz WAGRENENGH LIET A
S TAGRE (5,000 TONS | AS DETERMINED 87
‘SOUNDNESS AsTM CH v >
LABORATORY
PERMEABILITY OF ASTM 2N VACRENBANCHLIT | g1 X 102CMSEC
RECOMPACTED SAMPLE
T8 (AVERAGE OF 3
CARBONATE CONTENT ASTM D302 HACRE ey
oEPTH FIELD SURVEY ONCE DAILY 184NCH + 0.1 FOOT
92 FITER GEOTEXTLE

921 RANDOM EAMPLING OF Tw FITER GEOTEXTLE $HAL BE PERFORMED BY THE WANGPACTURERS TO ASSURE

PROPEf QUALITY CONTRCL, THE TEST METHODS, RECUIRED VALUES AND TEST

CEORDANGE Wi THE FATER GEOTEXTLE GWOC TESTIVG TABLE, CERTIFED COPIES OF THE WANLFACTURER'S
YEST RESULTS MUST BE PROVIDED TO THE CUALITY ASSURANCE ENGINEER, NO MATERIAL SHALL BE INSTALLED
PTICR TO FURNISHING THE REQUIRED TEST RESULTS, THE QUALITY ASSURANGE ENGINEER, AT HIS DISCRETION, MAY
‘OBTAIN ACOITICNAL RANDOM SAMPLES OF THE FILTER GEOTEXTILE FOR FURTHER CONFIRMATORY (1. OA) TESTING,

922 THE FILTER GEOTEXTILE ANUFACTURERLINING BYSTEM INSTALLER SHALL BE SOLELY RESPONSIELE FOR THE

QUALITY CF THE MATERIAL PROVIDED. SHOULD ANY OF THE TESTS PERFORMED ON THE MATERIAL YIELD
UNSATISFACTORY RESULTS; THE FILTER GEGTEXTILE MANUFACTURERILINING SYSTEM INSTALLER SHALL BE
RESPONSISLE FOR REFLACING THE MATERIAL WITH SATISFACTORY MATERIALS

923 IN ADDITION TO OBTAINING THE GC RESULTS FROM THE FILTER GECTEXT) ACTURE

826 TOKEEP THE NUMBER OF OVERL M, THE FiL HALL NOT LESS
THAN 12.FEET WIDE. SEAMS, |7 USED, SHALL BE MADE AT THE FACTORY ANO SMALL BE TESTED N ACCORDANCE WiTH
ASTMO1882 THE STRENGTH SHALL NOT BE LESS THAN THE REGUIRED TENSILE STRENGTH OF THE GEOTEXTILE

=

WILLAL 10 PROVIOE WRITT
MATERIALS SUPPLIED CONFORM TO THE FILTER GEOTEXTILE QA'GC TESTING TABLE

‘COVERING UNTIL IT IS INSTALLED.

ANY PRINCIPAL DIRECTION

D26 THE FILTER GEOTEXTILE SHALL BE PLACED IN THE MANNER AND AT THE LOCATIONS SHOWN. SECTIONS OF

GEOTEXTILE SHALL BE FIELD SEWN, AS RECOMMENDED BY THE NANUFACTURER. GEOTEXTILE PLACED ON SLOPLS

‘SHALL BE PLACED SO THAT THE UPPER STIUP OF GEQTEXTILE OVERLAPS THE NEXT LOWER STRIP. THE FILTER
‘GEOTEXTILE SHALL BE LAID BMOGTH AND FREE OF TENSION, STRESS FOLDS, WRINKLES OR CREASES.

DOZER BUCKETS OR BLADES SHALL NOT BE IN DIRECT CONTACT WITH THE FABRIC.

928 IF FILTER GEOTEXTILE SHOLLO BE ATION, A PIEGE

SHALL BE CUT AND PLACED OVER THE N OVERLAP THE
FEET IN EACH DIRECTION. THE OVERLAPPED REPLACEMENT PANEL SHALL BE HEAT-BONDED TO THE EXISTING

43 UPoN COUPLATION, Ty LR SYATAU WETALLER SHALL ot A Ssmirs .00 of ALLLASORATORY

QUALITY CONTROL COMP ETE ANDIN

phemtie=tial

TABLE 0.2 FILTER GEQTEXTILE QNCC TESTING

worenry | testeeron | Cooe | Geoe
i R I I
TERIE | asmioww | voosorn | SLEROES
wonoaon | mmiows | mooowrrz | RLoes
[ [ e T
wnersTReon | Aswomes | wewer | ASrERoiEs
ohfpssie | asmouss | v | TS
FEBURTT | opsenvarion o CEE A
cvenar | owservaron m comwous
TSEE | osseranion o Conous

PO TIE ALY MBS ESERR T T

THE CONTRAGTOR SHALL, DURING ALL PEAIODS OF SNIPNENT AND STORAGE PROTEGT THE HILTER GEOTEXTILE
FROM DIRECT SUNLIGHT, ULTRAVIOLET RAYS, TEMPERATURES EXCEEDING 120°F, MUD, DIRT, DUST, DEBR'S, ANO
‘OTHER DELETERIOUS SOURGES. THE GEOTEXTILE SHALL BE MAINTAINED. WRAPPED IN HEAVY-DUTY PROTECTIVE

THE LINER SYSTEM INSTALLER SHALL B RESRONSIBLE FOR THE PROTECTION OF THE FILTER GEOTEXTILE DURING
THE INSTALLATION, NO EQUIPMENT SHALL DE PERMITTED TO OPERATE DN THE FILTER GEQTEXTILE AT ANY TIME

AMINIMUM OF 3

5 _DRAWNAGE NETWORK

921 THE LCX CRAINAGE NETWORK PIPING SHALL CONSIST OF G-NCH DINMETER SCHEDULE 120 PVC OR SDR
IBGE PERFORATED AND, SOLID WALL PIPES AS SHECIFIED ON TE DESIGN ORAWNGS. Ti £ 80 EDULE OF
THE PIPE SHOULD BE ABPROPRIATE FOR THE LOADING CONDITIONS.

$32 PROR TODEUVERY oF FPER 10 THE SITE THE CONTRACTOR SHALL SUBMIT A PROPEATY HSIT KOR T
THoS. ITION, A CERTIFICATION, YAGCH STATES THAT THE VALUES PROVIDED ONf

T VM VALUES THAT ARE GUAANTEED, oy THE PISE AND. PITTIA
AR ACTURER MUST ALS0 BE PROVIOED Y0 THE CUALITY ASSURANCE ENGINEER.

£33 THE QUALITY ASSURANCE ENGINEER MUST APPROVE THE PIPES AND PIPE FITTINGS PRIOR 0 USE

934 THE JOINING OF THE PIPES AMD PIFE FITTINGS SHALL BE COMPLETED IN A MAKNER THAT IS APPROVED BY
THE PIPE AND THE QUALITY

925 THE DA TESTING OF THE LEZ PIPING SHALL BE IN ACCORDANCE WITH THE LDZ PIPE OAIGC TESTING
‘TABLE INCLUDED IN TH& LEACHATE DETECTION ZOHE SECTION OF THIS DOCUMENT.

938 UPON COMPLETION OF DRAINAGE NETWCRK INSTALLATION THE OWNER AT HIS EXPENSE WILL APPOINT A
'SURVEYOR TO PREPARE AN AS-BUILT RECORD DRAVING SHOWING THE LOCATION AND LAYOUT OF PIPING,

927 f SANO OR A BLEND OF BANDIAGGREGATE 18 USED FOR LCZ THE LCZ PIPNG SHALL OE ENcASED 1l
AGGREGATES {LE. FIPC BONNCT) AS SHO) NON-WOVEN FILTER
EOTEXTLE SHALL D WRAPPED AROUMD T FPE hOMNET AGOREGATES

038 THE FILTER GEOTEXTILE AND THE PIPE GONNET AGREGATES SHALL CONFORM TO SPECITICATIONS OF
L EAND THE EARL

105 DALY COVER

104 DALY COVER SHALL CONSIST OF HATURAL SOIL IWATERIAL THAT (3 GENERALLY FREE FROM ROOTS,
ORGANIC MATTER, TRASH, DEBRIS, AND CONTANING LESS THAN 12% COMBUSTIOLE MATERIAL
ALTERNHATIVE MATERIALS MAY BE USED AS PREVICUSLY APPROVED, OR AS MAY BE APPROVED IN THE
FUTURE BY PADEP,

102, THE DALY COVER 80ia Wkl BE WITHN THE NITED BYATER DEPANTUENT OF AGRILTURE (lsn)
CLASS OF SANDY LOA, LOAM, SANDY CLAY LOAM. SILTY CLAY LOAM, LOAMY SAND AND SILT
e

103 THE DALY COVER SOILS SHALL BE OBTAINED FROM ON-SITE AREAS AND NON-CONTIGUOUS “OFF-SITE
AREAS" O OFF-SITE SUPPLIERS

104 THE DALY COVER SOKS SHALL HAVE A MPS OF < BINCH AND MORE THAN 40% PASSING NO. 10 SIEVE.
MATEHIAL MAY 6€ SCREENED 10 MEET THE REQUAIED SPECIFICATIONS.

105 THE DAILY COVER SOILS SHALL BE TESTED FOR GRAIN SIZE ASTM D422), USDA 8OIL CLASSIFICATION, AND
COMMIGTMAITY (ATl 50104) 27 FRECUERCIES BINCPIED M THE DAY COVER 80K O THSTING TABLE
1D SHALL ALSQ MEET OR EXGEED THE OUTLINED ACCEPTANCE CRITERIONS.

108 THEONLY COVER SOLS SKALL BE PLACED OVER ALL OXPOBED REFUSE AT THE END OF EACH DAY AT THE
END OF 24-1OUR PERIOD, OR AT COMPLETION GF EACI{ LIFT, WHICHEVER OCCURS FIRST. DALY C
OPERATIONS SHALL CONFORM TO PROJECT PLANS AND SPECIFICATIONS.

£ 101 DALY COVER TESTI
TS
Tesr E— REzanon
p
e sze oz I
ST Lo T
ok USDA SOIL SANDY CLAY LOAM,
; irerowy | BUmciaYion
CLARBFICATION CLASSIFICATION LOAMY SAND, OR
i
T ST Ty G

110 INTERMEDITE cOVER

111 THE 1BINGH THICK INTEMEDIATE COVEN SHALL CONSIST OF NATURAL SOIL MATERUAL THAT I GENERALLY
FREE FROM ROOTS, ORGANIC MATTER, TRASH, DEBRIS, ANO CONTAINING LESS THAN 123 COMBUSTIDLE
et

YR 45 BTERMEOMTE COUER S L Bl AVTHALTHE UNITBL TATRS DESUATUMT O Apmou T
G0 O SANDY LA, LOAM, SANDY CLAY LOAM. BLTY CLAY LOAM, LOAY SAND AND
el

113 NTERMEDWTE COVER SOLS SHalL BF PLACED OVER EACH PARTIAL OR CONPLETED LIT ON wCH
ITHER THE OWNER INTENDS TO PLACE NO ADDITIONAL WASTES FOR B-MONTHS OR THAT REPRESENTS
THE FRUAL PERMITTED ELEVATIONS OF THAT PART OF THE FAGIITY

114 THE INTERMEDITE COVER SOLS SHALL BE CBTAINED FROM ON-BITE AREAS AND NON-CONTIGUOUS
*OFF-SITE AREAS" OR OFF-SITE SUPPLIERS

116 THE INTERMEDIATE COVER SOILS SHALL HAVE A MPS OF = 6-INCH AND MORE THAN 40% PASSING NO 10
SIEVE. MATERIAL MAY BE SCREENED TO MEET THE REQUIRED SPECIFICATICNS

110 THE INTERMEDIATE COVER SOILS SHALL BE TESTED FOR GRAIN SZE (ASTM D422) USDA SOL
IFICATION, AND COMBUSTIILITY (ASTM [3174) AT FRECUENCIES SPECIFIED IN THE INTERMEDIATE
COVER GOIL QA TESTING TASLE ANO SMALL ALSO MEET OR EXCEED THE OUTLINED ACCEPTANGE

) RAINAGE 3
131 THE CAP DRAINAGE LAYER SHALL BE COMPRISED OF A LAYER OF GEOCOMPOSITE INSTALLED ATOP THE
CAP GEOMEVBRANE.

182 THE GEOCOMPOSITS SHALL CONSISY OF AN MIPE GEONET WITH 4 POUIESTER o PoLYPROPYLENE
OTEXTILE HEAT BONDED TO BOT|( SIDES OF THE GEONET, GECNET SIALL BE A
ABARY 2751, THICKNESS, SCHIEAIG A MU TIUONSHISSITY OF 3 8 X 04 HABEC:

133 RANDOM SAMPLING OF THE EXTRUDED GEOCOMPOSITE DRAIN AND FILTER GEOTCXTILE COMPONENTS
SHALL BE PERFORMED BY THE MANUFACTURERS 10 ASSURE PROPER QUALITY CONTROL. THE TEST
METHODS REQURED VALUES AND TERY FREQUENCIES SHALL BE IN ACCORDANCE WiTH THE

TESTING

MATERIAL SHALL BE INSTALLED PRIOR TO FURMISHING THE REQUIRED TEST RESULTS, THE GUALITY
ASSURANCE ENGINEER, AT HIS DISCRETION, MAY OBTAIN ADDITIONAL RANDO! BAMPLES OF THE GEONET
COMPOSITE FOR FURTHER CONFINMATORY (LE. GA) TESTING

10H TO OBTAINING THE GC RESULTS FROM THE RESPECTIVE GEOCOMPOSITE MANUFACTURERS,
EACH MANUFACTURER, WL ALD0, B RECURED T0 PROVIDE WRITTEN CERTFICATION 0 THE QUALITY
ASSURANGE ENGINEER THAT THE WATERIALS SUPPLIED CONFOIM 10 THE GEOCOMPOSITE GEGKET anac
\COMPOSITE FILTER GEOTEXTILE QAXQC TESTING TABLES IN THE LEAGHATE DETECTION
ZONE SECTION G TS ANGE P

195 PRIORTO THE DELIVERY OF MATCRIAL 70 T JOBITE THE LINER SYSTEM NSTALLER SipLL susir 70
SHOP DRAWNGD NCLUDING ALL GEOCOMPOSITE DHAN FANEL

THE QUALITY ASSUI EER S
LAYOUT AND L5"5F AL WoRK NCLUDING DUFLE BF ALL SHERGPIA, ATTACH
ANCHORING.
136 THE ROLLS OF GEOCCMFOSITE SHALL B8 LAID SMOOTH AND FREE OF TENSION, STRESSES, FOLDS,
WRINKLES OR CREASES,

187 THE GECGMPONTE ROUS SHALL B8 LOWED BY OVERLAPPINO THE PAMELS TO ALLCH THE 0Pt
PORTION OF THE GEONET TO BE SECURED WITH NOA-METALL ENZRS. IN ADDITION, SUFFICIENT
GVERLAP IUST B NAINTAIED: SETWEEN THE PAKELS 70 ALLOW THE EXPOSED FLLTER GEOTEXTLE
COMPORENT 10 BE JORRD BY SAWING. THERSIAL BONDING TECHNIGLER T0 JOM T X080 £00t
THE NON-WOVEN GEOTEXTILE ADHERED TO THE GEONET e AN OhiLy BE COMPLERED With
PRIOR APPROVAL BY THE QUALITY ASSURANCE ENGINEER.

[ASTENERS USED TO JON THE OROCOUROGITE SHALL NOT B2 CAPARLE OF DMONG THE Gae
GEONEMBRANE (EG. PLASTIC). AT A MIMU, THE SPACING OF FASTENERS SHOULD BE EVERY 2 T, O
, EVERY 1 038 BLOPES > 10 7. AND EVERY 10 F7. NONG SLOPED < foX.

wzmwu oF ms GEGNET EITHER 16 ACIACENT ROLLE O 56 THE LA GLONEVGIANE AL, NOT B
COMNECTIONS SHALL_BE. NSPECTED A ARFROVED BY THE CUALITY. ASSURANGE

THE GUALITY ASSURANCE. ENGWEER SHALL RECEGT ANY COUNECTIONS HE OEENS

vy
NSUPFIGENT

£ A REPAIR 10 THE GEONET COMPOSITE 18 REQURED, THE PATCH SHOULD EXTEND A MNIUM OF THREE
FEET BEYOND THS BDGES OF THE NOLE THE PATCH SALL BE SSCURED 87 ATTACHIG M
FASTENERS INCHES AROUND THE PERIMCTER OF THE PATCH. OTHER METHODS FOR REPAIRING
IO ES DR EARS WAY BE APPROVED THRG UGN AR APPTAAL BF THE QALY ASSURANGE ENGNEER

13,10 THE LINER SYSTEM INSTALLCR SHALL BE RESPONSIBLE [OR THE PROTECTION OF THE CAP GEOMTMIRANC

BURNG THE INSTALLATION OF THE GEOGOMPORITE DRAN LAYER, NO EQUIPHENT SHALL DE PERWITTED

ERATE O AP GEOMENBRANE OR THE GEONET COMPOSITE AT ANY TIME. N NO WAY SHALL

0 EQUPMENT OR ANY OTHER EQUIPNENT WHICH MAY FOSE A ISR OF PG TURING, TEARNG

O OTHERWISE BAMAGING THE 0P IBANE OR THE GEONET COMPOSITE BE FERMITTED FOR USE
DURING THIS PHASE OF CONSTRUCTION

1931 LOW GROUND PRESBURE EQUIVENT 1, AT 08 0P, 01 APPROVED EQUILENT) SHALL QALY B8 BED
SPREAD AND COMPACT FINAL COVER MATERIALS ATOP OF THE GEONET CONFOSITE, AMINIUY OF |

7o P COVER MATERIAL WUST SEPARATE THE BULLDGZE FROM TH usmm COMPOSITE AT ALL
TIMES IN FIGH A MINIMUM THICKNESS OF 3 FT, OF A MATERIAL SHOULD BE
LD 0 BRGTEC THE GRONET CONPOBITE AND CAP LR FHoM RUBER TIAE RACLING VEHICLES

1912 DURMG PLAGRWEN OF 1

ENGINEER MUST BE PRESENT AT ALL TME. THE OU/ URA

MORTOR FAAL COVER PLACEMENT ACTITES To ENSURE T4 S0KLS CONTRACTON DORS NOT DAAGE

THE CAP GEOMEMBRANE OR THE GEONET CGMPOSITE, IN THE

EOMEMSAE O THE GEONET COUPOSITE, IMEDIATELY ST0P V2O VTN THE HIOBLEM AEA AND
IMPLEMENT REPAIR PROCEDL

INAL COVER MATERIALS, A REPRESENTATIVE OF THE QUALITY ASSURANCE

1313 UPON COMPLETION, THE LIVER SYSTEW INSTALLER SHALL SUBMIT A SUMNARY MD LOG OF AL
QUALITY CONTROL COMPLETED AND CERTIFICATION THAT GEONET COMPOSITE
STALLATION 15 COMPLETE AND W ACCOMBANGE Wi PROJEET SPLCIFCATIONS AND A STATEMENT OF
WARS

", covER

141 THE 2-FOOT THICK FINAL COVER SHALL CONSIST OF NATUHAL SOIL HATERIAL THAT IS OENERALLY FREE
FROM _ROOTS, ORGANIC MATTER, TRASH. DEBRIS, AND CONTAINING LESS THAN 12% COMBUSTIOLE
MATERIAL,

142 THE FINAL COVER SOILS WILL BE WITHIN THE UNITED STATES DEPARTMENT OF AGRICULTURE (USDA)
TEXTURAL CLASS OF SANDY LOAM, LCAM, SANDY CLAY LOAN, SILTY CLAY LOAW, LOAMY SAND AND SILT
LOAM,

133 FINAL COVER SOILS SHALL BE SPREAD BY THE CONTRACTOR USING LOW PRESSURE BULLDOZERS (O
APPROVED EQUIVALENT) TO PREVENT OAMAGE TO THE UNDERLYING GEOSYNTHETICS

144 THE FINAL COVER SOLS SHALL BE OBTANED FROM ON SITE AREAS AND NON CONTIGUOUS "OFF SITE
AREAS® DR OFF-SITE SUPPLIERS,

(SCRETION, MAY OBTAIN ADDITIONAL RANOOM SAMPLES OF THE OEOMEMBRANE SHEETS FOR FURTHER
CONF AT TEATNG

CRTERs. 145 THE AL COVER SOLS S 1AVE A UPS O < S14H D MOTE T 4 PASSIG 0,13 SEVE
g
TABLE 11 LINTERHEDIATE COVER 146 THE FINAL COVER SOLS SHALL BE TESTED FOR GRAIN SIZE {ASTM D422 W/HYDROMETER]
— S CATo, CoUBoSTRA T (T DU T A QUGS LS i T o
Test J—— VER 5L 0k TEATHG TABLE D SHALL ALSD WY OR DICEED THE DUTLNED ACGEPTANCE
FREGUENCY cRHERmNS
ez | o | s 147 THE UPPERMOST LT OFTHE FINAL GOVER SO SHALL BE FERTILZED, SEEDED AND WULGHED ACCRONG
TO THE APPROVED RE-VEGETATION PLAN.
'
6L USDASOIL | rago TABLE 14.1 FINAL COVER SOIL QA TESTING
cnssitaron | o | suliERhes
e Tesr Test wenion Tesria FReaugnicy | ACCEFTANCE REdECTIoN
covsosTETY | Ao | el el | 2% e
; o200 N
cansize oM | SsctiE | MPEedorEs
(VHVOROMETER" CHANGE IN MATERIAL.
120 _CAP OEOMENBRANE
Aoy Lo o,
eveay sooo oY mLace.
121 THE MDPE OR LLDPE GEOMEMBRANE SMALL DE INSTALLED AS PART OF THE LAMDFILL CAP LINER SOIL CLASSFICATION USDA SOIL TEXTURAL AND !vgmms(xnmm[ SANDY CLAY LOAM, SIL TY
T8 Jore.on, o | MmgEmasce | I S v
»
vy o0 CY WP
1221 FGR T DLIERY OF LING VATERAL THE LR NSTRLEA SHALL FROVIDE DOSUMETIN T TiE comausTBLITY rsmeoina R R Sacknin e s
SURANCE, ENGIELR, SUPRATG T SOLCESSFUL IETALLATON. OF A MAMOM OF 10 G NIATEN
L S et O e Ol T W Gt WS TV s OF AL
Siccessrun PERENGE. N RODIN AT LERST 2o St S0 = = e e
BE ASSISNED Yﬂ YIIE PRO/ECI SHALL HAVE EXPERIENCE IN !EAMWG A M\MMUM OF 1 MILLION SQUARE il L i ZFeer
Fe o ceavevanan
sore [V [P — wo0s
1222 T NER NSTALER S1ALL PRONDE 5100 SATNIGS s A WTTTEN DESGPTION DETALNG
ROPOSED WETHO0S 10 BE EWPLOTED FOR PERFORMIND TH WORK. ALL UATERIALS, EGURHENT AND A PR AGRONOMISTS
O BE NCORPORATED I THE IONK SYALL B¢ BESCRBED. IELUDNL SEANING FLAS NUTmETCoNTeNT | vamos RoceouRes | evenviuanerz | ASfE AGRONMeT
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Exhibit K



Typical Intermediate Capping Construction Procedures

e Excavate Anchor Trench and install horizontal gas collector as shown on Anchor
Trench detail capping the end of the horizontal each day.. The length of Anchor
Trench to be excavated will be based on the estimated number of panels the liner
crew will install the following day plus 50’ to allow anchor trench crew to work
without interruption of liner crew activities.

e As Cap liner is completed place rolls of ggocomposite in the Anchor Trench to
temporarily secure liner material, and to temporarily assist with gas management by
directing gas flows to the horizontal collectors until backfilling is complete.

e Upon receiving testing results of cap liner material and completion of any repairs
that may be required, install the geocomposite material.

e Extend gas laterals up the slope and tie-in the horizontal gas collectors.

e Complete the final backfilling of the Anchor Trench.

e The progression of the Anchor Trench excavation and cap instaltation will follow the
above-described procedure.

e Horizontal gas collectors will be connected to the Landfill Gas collection system or
candlestick flares depending on the most efficient method to collect any potential
gas emissions.
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