
































































TABLE 1
JUNGO DISPOSAL SITE JOB DESCRIPTIONS

Job Title Description
General Manager Ensures Company provides ongoing positive customer service

and maintains positive relationships with existing customer base,
including but not limited to local agencies, city councils, etc.
Represents Company in the business community and in
regulatory matters to maintain goodwill and understanding of
Company’s waste management practices and financial
requirements. Provides leadership to employees and promotes
positive employee morale. Obtains and administers operating
agreements, operating permits, and adequate rates. Controls
operating costs, collections, and accounting, to ensure maximum
return to the Company within a reasonable rate structure.

Landfill Manager Directs, analyzes, develops and operates landfill disposal sites.
Ensures compliance of health and safety programs. Provides
functional guidance to landfill customers regarding use of
landfills. Oversees and coordinates services of consultants and
contractors. Provides supervision to hthorers, eqi iipment
operators, and drivers in processing waste. Ensures compliance
with policies and regulations. Oversees the grading of roads,
levees, and dump areas in the landfill.

Equipment Operator 3 (Crane) Operates overhead crane to lift, move, and position loads.
Observes load hookup and determines safety of load.
Manipulates or depresses crane controls, such as pedals, levers,
and buttons, to regulate speed and direction of crane and hoist
movement according to written, verbal, or signal instructions.
Operates crane in a safe and efficient manner while strictly
abiding by policies and procedures of state and local regulations.
Performs daily routine safety and equipment operation checks
including pre- and post-shift inspections on assigned equipment.

Equipment Operator 2 Operates heavy equipment in a safe and efficient manner while
strictly abiding by policies and procedures of state and local
regulations. Operates dozer, compactor, scraper, and loader.
Performs daily routine safety and equipment operation checks
including pre- and post-shift inspections on assigned equipment.

Driver / Lube Technician Driver
Drives a water truck for spraying water on road and other
applicable areas for dust control. Sprays slopes as needed.
Accountable for the efficient and effective operation of water
truck and the consistent application of safety and operational
procedures. Reports all accidents and/or safety violations to the
appropriate authority and in a timely manner. Abides by
company policies and procedures and state and local regulations.



TABLE 1
JUNGO DISPOSAL SITE JOB DESCRIPTIONS

Lube Technician
Performs lube oil filter services and performs vehicle inspections
as required. Recommends tires, parts and services to supervisor
as needed. Maintains equipment in good working condition.
Maintains the work area in a safe, clean and organized manner.

Weighmaster Provides recordkeeping and customer service at truck scales.
Directs trucks to scale and records weights by category, while
calculating and inspecting load. Performs data entry and records
commodities on load brought in by trucks. Monitors truck radio,
responding in case of emergency or problem. Reports all
hazardous materials to supervisor for proper documentation and
disposai.

Laborer/Loadchecker Keeps landfill litter free and assists with other projects as needed.
Directs incoming and outgoing tipping area traffic in a safe and
efficient manner. Talks to customers and directs questions to
proper person. Reports hazardous materials to supervisor for
documentation and disposal.

Mechanic Services, maintains, inspects and repairs equipment to assure
safety and on-going operation. Works with drivers to detennine
necessary repairs. Assist management in purchase of new
equipment or supplies.

Security Guard Maintains security of building and premises in and outside of
regular business hours, Inspects buildings and premises for
security. Identifies employees or services persons entering and
leaving premises.

Office Clerk Performs clerical and administrative functions as directed,
including answering phones and relaying information as
appropriate.



TABLE 2

MINIMUM REQUIREMENTS FOR

INTEGRATED SITEWIDE CONTINGENCY PLAN

REQUIREMENT MINIMUM CONTENTS

. Site location, address, and description including maps
Facility Information • Contact Information

. Identification of internal and external resources
• Identify responsible party for plan development and maintenance
• Identity any potential impact receptors and resources
. Initial response steps including assessment and internal and external notification

procedures
Emergency Response and • Procedures for mobilization of resources
Notification Requirements • Mitigation actions

• Evacuation procedures
• Emergency medical treatment procedures
. Procedures for site closure if necessary
• Termination of response actions and follow-up actions
• List each waste management-related position at the facility

Employment Position • Identify the requisite skill, education, or other qualifications for each positionRequirements • Describe the duties of facility personnel assigned to each position for each
position

• Task hazard descriptIons and hazard analysis
• List protective equipment to be used
• Medical surveillance requirements

Training • Describe the type and amount of training that will be given to each
person/position

• Documentation that all facility personnel has been given, and completed, all
training and ongoing training or possesses the necessary job experience

• Schedule and type of training exercises and drills
• Authority and procedures to activate facility alarms or notification system forEstablish a Sitewide employee’s onsite

Emergency Coordinator • Procedures to notify local authorities as necessary
• Procedure to activate the Integrated Sitewide Contingency Plan
• Complete any other actions necessary to secure the site and ensure the safety

of personnel
• Identity Alternative Coordinator
• Familiarize police, fire departments, and emergency response teams with the

layout of the facility, properties of solid waste handled at the facility and
associated hazards, places where facility personnel would normally be working,Response Coordination entrances to roads inside the facility, and possible evacuation routes

• Designate primary authority to specific departments for when more than one
police and/or fire department respond to an emergency, and agreements with
any others to provide support to the primary emergency authority

• Familiarize local hospitals with the properties of wastes at the facility and the
types of injuries or illnesses which could result from fires, explosions or releases
at the facility

• Document the refusal any authorities that decline to enter into such
arrangements

• Location of records
Documentation and • Incident investigation and documentation
Record Keeping • Training records

• Incident evaluation and plan modification procedures
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1.0 INTRODUCTION

This Closure and Postclosure Monitoring and Maintenance Plan describe the closure and post closurerequirements for the Jungo Disposal Site. In addition, closure and postclosure cost estimates areprepared to support the financial assurance funding estimates. Section 2 presents the Closure Plan.Section 3 presents the Postclosure Monitoring Maintenance Plan.

2.0 CLOSURE PLAN

At closure the Jungo Disposal Site Landfill will measure approximately 560-acres in area and containapproximately 57.1 million tons (104 mcy) of refuse. The maximum side-slope inclination is 4H:IV(horizontal to vertical); the maximum elevation is 4,375 feet mean sea level (msl), or approximately 200feet above the surrounding ground surface. The top deck of the landfill will be graded at 5 percent toaccommodate postclosure settlements and maintain positive drainage.
In accordance with NAC 444.6892, JLII will provide notice to the solid waste authority of the intent toclose the landfill within 15 days of initiating closure. Landfill closure activities will begin within 30days of the receipt of the final refuse shipment. Landfill closure will be completed Within 180 days ofthe date closure activities are initiated, unless the solid waste management authority grants a scheduleextension (NAC 444.6892.3).

2.1 Final Cover System

A final cover system will be constructed over the waste at the Jungo Disposal Site as part of the closureactivities. The primary functions of the final cover system are to:

• Isolate the waste from the environment;

• Control odors, vectors and litter;

• Control surface water infiltration into the landfill;

• Control erosion and rim-on (if any), and convey run-off to the surface watermanagement system; and

• Control landfill gas.

The prescriptive cover system (NAC 444.6891) requires a minimum 6-inch thick erosionlayer underlain by minimum 18-inch thick infiltration layer. In addition, the permeability ofthe cover shall be equal to or less than IxI 0 cm/s or less than the permeability of anycomponent of the bottom liner, whichever is less.

The final cover system for the Jungo Disposal Site consists of the following components:
• A minimum 2-foot thick vegetative soil layer;

• A geocomposite drainage layer;

• A 60-mil HDPE geomembrane layer (textured on both sides); and
• A one-foot thick foundation layer.

The Jimgo Cover System uses a vegetated, 2-foot thick erosion layer in place of the minimum 6-inchthick erosion layer. In addition, a geocomposite drainage layer, 60-mil HDPE geomembrane and a onefoot thick foundation layer are substituted for the minimum 18-inch thick infiltration layer. These

Golder Associates



Closure and Postelosure Monitoring and Maintenance Plan April 2011Jungo Disposal Site -2- 063-7079-200

modifications are necessary to result in a cover system that is no more permeable than the bottom linerin accordance with NAC 444.6891(a) (i.e. install low-permeability geomembrane component) and toestablish an erosion resistant layer over the geomembrane layer that is capable of supporting the growthof native plants per NAC 444.6891(b).

The site will have a landfill gas collection system fully installed prior to closure. Therefore, closureconstruction requirements for the landfill gas collection system are limited to activities integrating thelandfill gas extraction wells and piping into the closure cover design. Integration of gas controls with aclosure cover system is routinely completed and standard conceptual design details are included inVolume II.

At closure, drainage will be conveyed along the top deck and intermediate slope benches to down-drainslocated along the sides of the landfill. The down-drain pipes will be fitted with diffuser tees at thedischarge ends to dissipate high velocity hydraulic energy before discharging to the perimeter channels.Run-off will then be conveyed off-site where it will eventually collect in shallow depressions until itevaporates or infiltrates into the underlying soils similar to the existing surface water conditions in thesite vicinity. Appendix J of the Report ofDesign (Volume I) presents conceptual drainage calculationsto verify that the above conceptual drainage facilities are designed to accommodate a 25-year, 24-hourprecipitation event as required by NAC 444.6885.

2.2 Postclosure Land Use

The postc1oure end use of the site will be undeveloped open space, which is consistent withsurrounding terrain and land uses. The site is planned to be maintained as secured non-irrigated openspace and the closed landfill will be designed to reduce health and safety impacts with proper sitesecurity fencing and access control.

After closure, JUl will record a notation on the deed that the land has been used as a landfill and thatthe land is restricted to prevent disturbance of the final cover, liner system, or other containmentcontrols unless necessary to comply with the requirements of NAC 444.570 to 444.7499. JUl willnotify NDEP of the completion of the deed notion.

2.3 Environmental Monitoring and Controls

Environmental monitoring and controls will consist of leachate monitoring, groundwater monitoringand landfill gas monitoring. The leachate sumps, groundwater monitoring network, and landfill gasmonitoring network will be installed as the site is developed, and therefore, they will be fully installedprior to the closure of the last landfill cell. No additional environmental monitoring and control systemswill be installed at closure. However, these systems will be operated and maintained as discussed inSection 3.

2.4 Closure Activities

2.4.1 Phased Closure

Closure will be completed in phases as the site is developed. Generally, closure activities will occur inareas where the final grades have been achieved for a period of at least 5 years. This will allow thelargest waste settlements to occur prior to closure, and therefore, reduce postclosure settlement impacts.Based on this phased closure approach, the maximum extent of closure at any point in time is estimatedto be 205-acres or less.

For each closure phase, NDEP will be contacted and will review and approve the partial closure as it iscompleted.

Golder Associates
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2.4.2 Site Security, Dismantling and Structure Removal
JLII will provide site security upon closure. Site security will include:

• Proper signs posted at all points of access;

• Access will be controlled by locked gates at all access points around theperimeter; and

• Fencing will be maintained around the entire site.
The operating facilities (office and maintenance shop) and operating equipment will be removed fromthe site at the time the final phase of closure is completed.
2.4.3 Final Cover Construction

A final cover will be constructed as part of the closure activities. The final cover, as described inSection 2.1, is a prescriptive composite cover system. Prior to completing closure construction,construction plans, technical specifications, and a construction quality assurance plan will be preparedand submitted to the Nevada Department of Environmental Protection (NDEP) for review.
Construction Quality Assurance (CQA) will be completed during the closure activities to ensure that theconstruction complies with the olosuro design plans and 3pccifications. Following dosuit ujnsltui.liou,a closure certification report will be prepared and submitted to provide documentation that the closureactivities were completed in accordance with the design plans and applicable federal and stateregulations. A Nevada registered civil engineer will supervise CQA activities and certif’ the closurereport.

Typical CQA activities will include, but are not limited to the following:
• Verifring the materials, thickness and compaction of the foundation layer;
• Observation and inspcction of the geosynthetic materials for confoi iiiauce with theengineering plans and specifications;

• Conformance testing of soil and geosynthetic materials;
• Documentation of construction procedures, and identification and resolution ofconstruction problems; and

• Preparation of a CQA report providing documentation that the closure activitiesand construction complied with the project plans and specifications.
2.5 Closure Cost Estimate

Table 1 summarizes the closure cost estimate representing the maximum closure costs at any pointduring site development. Key cost assumptions include:

• Environmental controls are installed prior to closure; and
• The maximum extent of closure at any point in time is 205-acres or less, includingthe first phase of closure
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Closure funding will be based on the proportion of the volume of waste disposed to the finalrefuse volume. In addition, the closure funding will be established prior to the constructionof each phase of the base liner system.

Golder Associates
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3.0 POSTCLOSURE PLAN

JLII will implement postclosure monitoring and maintenance of Jungo Disposal Site, which will beperformed for a period of 30 years following closure. Postclosure activities will consist of thefollowing:

• Groundwater, leachate, surface water, and landfill gas monitoring;
• Operation of leachate collection and disposal controls and the landfill gascollection and disposal system; and

• Inspection and repair of the final cover system and other environmental controls.
These postclosure activities are described in further detail in Sections 3.1 through 3.3. Section 3.4summarizes the postclosure monitoring and maintenance cost estimate.
Prior to implementing final closure, the Jungo Disposal Site emergency response plan will be updatedand include JUT emergency contact information, local emergency contact information, and NDEPemergency contacts. Written notification of unusual incidents or occurrences observed duringinspections will be provided to NDEP regarding such events as; vandalism, fires, explosions,earthquakes, surface drainage problems; and other incidents involving or potentially threatening wastereleases.

3.1 Monitoring and Sampling Activities

Monitoring and sampling activities include leachate, groundwater, and landfill gas. Sampling andanalysis of groundwater and gas will be performed on a semi-annual basis. Leachate monitoring at thesumps will be performed at least semi-annually. If necessary, more frequent monitoring of leachate willbe completed to ensure leachate is managed to prevent accumulation of leachate to a depth of more thanone foot on the liner system.

If after 5 years of closure, there are no reported groundwater releases or accumulation of leachate, themonitoring frequency will be reduced to annual. If after 10 years of closure, there continues to be nogroundwater release or leachate accumulation, the monitoring frequency will be further reduced toevery other year.

Based on the landfill design, the groundwater monitoring plan (Appendix D), and landfill gasmonitoring plan (Appendix D), the monitoring system will include the following:
• 10 Leachate Sumps;

• 14 Permanent Groundwater Monitoring Wells and 4 Interim Groundwater Wells;and

• 21 Landfill Gas Monitoring Probes.

Postclosure groundwater monitoring and landfill gas monitoring will follow the procedures described inAppendix D, except that the frequency will be reduced from a quarterly basis to a semi-annual basis.
3.2 Operating Activities

A landfill gas extraction and disposal system will be operated until landfill gas generation rates nolonger support the gas extraction and disposal system. For cost estimating purposes, it is assumed thatlandfill gas will be collected and disposed of using a series of landfill gas flares. Landfills generate
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methane gas, which in many cases can be used to generate electricity. JLII will investigate thefeasibility of such Waste-To-Energy (WTE) uses during operations. However, until WTE is detenninedto be feasible for the Jungo Disposal Site, a flare disposal system is conservatively assumed in thepostclosure monitoring and maintenance cost estimate.

Leachate will be monitored at the sumps, and if liquids pond to depths of about 6-inches or more, theywill be extracted. If necessary, an approximately 0.5-acre, double-lined (HDPE geomembrane)evaporation pond will be constructed on north side of the landfill to accommodate leachate. The pondalso will be used to dispose and evaporate landfill gas condensate.
An evaporation pond may not be required. Due to the arid environment, a very limited amount ofleachate (or no leachate) is expected to be generated during operations, when leachate generation ratesare the greatest. A study by the U.S. Environmental Protection Agency (IJSEPA, 2002) indicates thatleachate generation in landfills typically reduces to 10 percent of the leachate generation rate duringoperations after about 4 years following closure. Within 10 years following closure, leachate generationrates are near zero. Therefore, leachate generation should be negligible for the Jungo Disposal Sitefollowing closure.

The site will implement closure in phases and ILII will be able to monitor the impact of closure onleachate generation rates during the site development. This will allow JLII to refine the leachatedisposal needs prior to the closure of the last cell.

3.3 Potc1ourc Inspection and Maintenance Activitics

Postclosure inspection and maintenance activities will include the fmal cover, the site drainage system,environmental controls, and security system as described below.
In the first 5 years, when most settlement is predicted to occur, the final cover will be inspected semiannually and annual topographic surveys completed to confirm that the final cover continues to functionas an infiltration barrier and meets required grades. If the final cover meets grades after 5 years, theinspection frequency will be reduced to every other year with a topographic survey completed everyfour years.

Visual inspections will be performed by qualified personnel to verify the integrity of the fmal cover.The cover will be inspected for signs of settlement and subsidence, erosion, cracking or other items thatcould adversely affect the integrity and effectiveness of the final cover. Items requiring correctiveaction will be repaired as soon as feasible.

Some minor differential settlement is expected at every landfill. Minor settlement can create relativelysmall depressions on a landfill surface where water will pond. At the Jungo Disposal Site, repair of suchdepressions will be completed in one of the following ways:

• Small depressions (less than 10 feet by 10 feet in plan area and which do notdrain) will be filled with soil to promote positive surface drainage.

• Larger depressions (greater than 10 feet by 10 feet in plan area) will be excavatedto remove the cover system components above the foundation layer. Additionalfoundation soils will be added as necessary to establish suitable drainage grades.The overlying cover components will be replaced using the existing covermaterials or new materials as may be necessary. The replaced materials will beconstructed in compliance with the original closure engineering plans,specifications, and CQA plan.
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Appendix I (Report of Design, Volume 11 presents the results of settlement analyses that werecompleted to evaluate the effects of postclosure settlement on the final cover grades. The results ofthese analyses indicated that the proposed grades are sufficient to accommodate the anticipated post-closure settlement and still provide adequate drainage. In addition, because the phased closure approachwill be generally implemented in areas of the landfill where final grades have been established for atleast five (5) years, postclosure settlement impacts on the fmal cover should be limited.
Additional inspection activities include:

• The vegetative cover will be inspected for signs of erosion, degradation, and areasthat lack vegetative growth. Items requiring corrective action will be repaired assoon as feasible. The postclosure maintenance costs provided in Section 3.4assume that reseeding will be completed for an average of 25 acres per year.
• The surface drainage controls will be inspected annually for evidence of damage,excessive erosion, settlement, and obstruction by debris. The effectiveness of thesurface water drainage ditches will be maintained by keeping the ditches, down-drains, and culverts clear of debris, excess soils and excess vegetation. Repairs tothe structures will be made if the inspections reveal excessive damage to theditches, down-drains and culverts. In addition, regrading will be performed asnecessary to maintain positive drainage.

• M pail of Uie peiiudk sampling piogiam, Ihe giouiidwaler wells, leachate riserpipes, and landfill gas probes will be inspected for damage. Well heads, locks,caps, sampling ports and/or tubes that appear damaged or excessively worn will beidentified and replaced.

• All locks, gates, signs, and fences will be inspected on an annual basis. Anydamage to the security system due to vandalism, trespassing, or natural wear andtear will be immediately repaired and/or replaced. Signs will be repainted orreplaced on an as-needed basis to maintain their visibility.
3.4 Cost Estimate

Table 2 presents a 30-year postclosure maintenance cost estimate for Jungo Disposal Site. IL11 willestablish a postclosure maintenance fund prior to developing landfill disposal modules. The postclosuremaintenance costs and fund are reviewed and updated annually.

The current cost estimate for postclosure maintenance of the Jungo Disposal Site is based uponinformation presented in this report and includes an area of approximately 350-acres, which is thelargest area of the landfill under the 30-year postclosure area at one time. The following keyassumptions were made in compiling these estimates:

• Environmental monitoring costs are based on the projected number of samplingpoints and testing described in the monitoring plan (Section 3) with semi-annualmonitoring by a third party.

• On average, about 20-acres of the cover will require reseeding each year;
• Inspections are completed annually;

• Landfill gas operation and maintenance will occur throughout the entire 30-yearpostclosure period.
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As indicated in Table 2, the projected annual postclosure maintenance cost is approximately$41 7,000/year.
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TABLE 1
CLOSURE COST ESTIMATE

INITIAL 25-ACRE CELL
Item Unit Unit Cost Quantity Total

1. Final Soil Cover’
a. Foundation Layer cy $ 3.00 41,000 $ 123,000
b. Vegetative Layer cy $ 3.00 82,000 $ 246,000

2. Geosynthetic Layers’
a. Geomembrane (60 mu HDPE) sf $ 0.70 1,100,000 $ 770,000
b. Geocomposite drainage layer sf $ 0.70 1,100,000 $ 770,000

3. Design/CQA
a. Design, plans, specifications Is $ 50,000 1 $ 50,000
b. CQA acre $ 5,000 25.3 $ 126,263

. Revegetation acre $ 1,000 25.3 $ 25,253
5. Gas Control $ - - $ -

6. Drainage Structures
a. CMP and drop inlets if $ 25 800 $ 20,000
b. V-ditches if $ 2 800 $ 1,600

7. Closure Survey, Settlement Is $ 2,500 1 $ 2,500
Monuments

Total $ 2,134,615
Notes
1. Cover Profile - 1 Ft Foundation L; Geomembrane, Geocomposite, 2 Ft Vegetative Layer.
2. Active gas control not required for initial cell.

MAXIMUM PROJECTED CLOSURE AREA - 205 ACRES
Item Unit Unit Cost Quantity Total

1. Final Soil Cover’
a. Foundation Layer cy $ 3.00 330,733 $ 992,200
b. Vegetative Layer cy $ 3.00 661,467 $ 1,984,400

2. Geosynthetic Layers’
a. Geomembrane (60 mu HDPE) sf $ 0.50 8,929,800 $ 4,464,900
b. Geocomposite drainage layer sf $ 0.58 8,929,800 $ 5,179,284

3. Design/CQA
a. Design, plans, specifications Is $ 100,000 1 $ 100,000
b. CQA acre $ 5,000 205.0 $ 1,025,000

. Revegetation acre $ 1,000 205.0 $ 205,000
5. Gas Control

LFG Control System /ac $ 15,000 205.0 $ 3,075,000
Flare and upgrades ea $1,000,000 1.0 $ 1,000,000

6. Drainage Structures
a. CMP and drop inlets lf $ 25 7,000 $ 175,000
b. V-ditches if $ 2 20,000 $ 40,000

7. Closure Survey, Settlement Is $ 10,000 1 $ 10,000
Monuments

Total $ 18,250,784

Notes
1. Cover Profile - 1 Ft Foundation L; Clay, Geomembrane, Geocomposite, 2 Ft Vegetative Layer.
2. Includes additional flare installed for closure. Other flares assumed to be installed during operations.



TABLE 2
OST-CLOSURE MONITORING AND MAINTENANCE COST ESTIMATJ

Unit Annual
Item Unit Cost Quantity Total

1. Vegetation Maintenance acre $ 250 55.0 $ 13,750
2. Leachate - Sampling and Testing, O&I annually $ 5,000 1 $ 5,000
3. Landfill Gas Monitoring/Ivlaintenance annually $215,000 1 $ 215,000
5. Groundwater Monitoring/Maintenance annually $ 50,000 1 $ 50,000
6. Surface Water Monitoring/Maintenance annually $ 5,000 1 $ 5,000
7. Drainage/Cover Maintenance annually $ 125,000 1 $ 125,000
8. Security Maintenance annually $ 1,000 1 $ 1,000
9. Inspections annually $ 2,000 1 $ 2,000

$
Total Annual Cost $ 416,750

Annual Cost/acre $ 738
Total Annual Cost x 30 yrs $12,502,500

1. Postclosure costs are projected at full build-out.

Notes

Jungo Table 3 and 4.xls; Jungo Post Closure
12/22/2008 Golder Associates Inc.
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1.0 INTRODUCTION
Environmental monitoring will be completed during the development of the Jungo Disposal Site and
following closure. Environmental monitoring will include groundwater monitoring, leachate monitoring,
and landfill gas monitoring. Surface water monitoring will not be completed because there is no nearby
surface water body. However, storm water monitoring will be completed in accordance with NPDES
requirements.

1.1 Location and Setting
The proposed Facility is located in the southern portion of Desert Valley, south of the groundwater divide
that bisects the valley. The regional groundwater flow direction in the vicinity of the site has been
documented to be toward the southwest (Berger, 1995), which is consistent with recent data collected
from the site. In the five exploratory borings drilled at the site in January 2007, groundwater was
encountered at a depth of approximately 60 feet below ground surface (4,105 to 4,115 ft MSL). No
perched saturated zones were encountered above this depth. The thickness of the first-encountered
water-bearing zone ranged from approximately 10 to 30 feet. Groundwater was found to occur most
frequently in sand and silty sand/sandy silt units.

1.2 Monitoring Program
The monitoring plan focuses on detecting potential releases from the landfill. However, there are no
nearby off-site groundwater wells that would be impacted by a release from the site. There are no
municipal water wells within 10 miles of the site. The nearest groundwater well is used for agricultural
purposes and is located more than one mile northeast of and upgradient from the landfill site.

This monitoring plan complies with the requirements of the Nevada Administrative Code (NAC) Chapter
444 Section 683 and the Code of Federal Regulations (40 CFR), Parts 258.51 and 258.53. The protocols
outlined in this monitoring plan will serve as the basis for implementing the Facility’s groundwater
detection monitoring program, and for any subsequent assessment or corrective action monitoring, should
it be required. This plan is designed to be protective of human health and the environment. As additional
data is obtained through future site investigations and routine monitoring, or if changes in regional
groundwater conditions are identified, it may be appropriate to revise and/or update this plan to ensure
that it provides an effective and efficient means of monitoring groundwater quality in the vicinity of the
disposal Facility.

The sampling and laboratory procedures proposed for groundwater monitoring at the Facility to ensure
monitoring results representative of background and downgradient water quality are detailed in this plan.
Included with these procedures are the required monitoring parameters, frequency of monitoring, and QC
specifications for both field and laboratory activities. The proposed methods for data verification and
statistical evaluation also are described.

GolderMonitoring Plan Revi sion 3-2011 dccx
- Associates



Monitoring Plan (Rev. 3) . March 2011Jungo Disposal Site 2 063-7079-100

The monitoring program will consist of three phases:

• Phase 1 — Initial Detection Groundwater Monitoring
• Phase 2 — Leachate Monitoring

• Phase 3 — Re-evaluation of the initial Phase 1 detection monitoring parameters

Phase I will be the initial groundwater monitoring program for the site. Monitoring wells will be sampled
for 12 consecutive quarters for an alternative parameter list established under NAC 444.7487. Phase 1
will also include biennial sampling of groundwater monitoring wells for parameters listed in Appendix II to
Part 258 — List of Hazardous Inorganic and Organic Constituents. Within 180 days of the conclusion of
the 12 quarters of monitoring, statistical analysis required by NAC 444.7485 will be submitted.

Phase 2 monitoring includes sampling/monitoring of the landfill leachate sumps to determine the most
appropriate detection monitoring parameters. Once leachate is detected in a leachate collection sump,
the leachate will be sampled for 12 consecutive quarters for the parameters listed in Appendix I/to Part
258 — List of Hazardous Inorganic and Organic Constituents and Appendix A to Part 423 — Priority
Pollutants List. Within 180 days of the conclusion of the 12 quarters of leachate monitoring, an evaluation
of the consistently detected compounds will be submitted, and a list of reliable groundwater detection
parameters will be provided for inclusion into the Detection Monitoring Program.

Phase 3 involves submitting a re-evaluation of the initial Phase 1 monitoring parameters after 8 quarters
of groundwater monitoring.

GolderMonitoring Plan Revision 3-2011 .doox
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2.0 GROUNDWATER MONITORING NETWORK
This groundwater monitoring plan includes a description of the existing groundwater monitoring network
(wells MW-I through MW-4) as well as the conceptual expansion of the groundwater monitoring network
as the area of waste placement extends laterally from the northeastern corner of the Facility.

A description of the current groundwater monitoring network and its appropriateness is provided in this
section. Establishment of this initial monitoring network has been based on research of the Desert Valley
basin hydrogeology and field investigations conducted at the site. The strategy for augmenting the
network to maintain its effectiveness as the Facility expands over time is discussed.

Four of the five exploratory borings completed at the site were converted to groundwater monitoring wells,
which comprise the current monitoring network (MW-i through MW-4). The wells are located at the four
corners of the site boundaries. Based on hydrogeologic conditions observed at the site, the wells were
constructed to monitor appropriate locations and depths and to yield representative groundwater samples
from the uppermost aquifer. A summary of well construction details is provided in Table 1. The well
network and direction of groundwater flow are shown in Figure 1.

Samples nnller.ted from these wells, prior to construction of the Facility, are providing background
groundwater quality data, both upgradient of the proposed Facility site and at the boundary of the waste
unit. Once waste placement commences, well MW-2 will be designated as a hydraulically-upgradient
background well based on the groundwater flow direction determined from the field investigation (Section
2.1.5.2 Report of Design). Wells MW-i, MW-3, and MW-4 will be designated as detection monitoring
wells, as they are located adjacent to the downgradient boundaries of the waste management unit. To
provide for both pooled data (i.e. two sets of background data) and additional spatial information for
integration into the background data, an additional background monitoring well will be installed along the
northeastern (upgradient) Facility boundary (see well location BG-1 on Figure 2). This additional
background well will be installed at least one year prior to waste placement to allow for the completion of
at least 4 separate sampling and testing events to establish background water quality conditions.

The interim groundwater monitoring system is established in accordance with NAC 444.7483. As
required, the system at the proposed Facility currently consists of a sufficient number of wells installed at
appropriate locations and depths to yield samples of groundwater from the uppermost aquifer. Details of
the site hydrogeological setting, including lithology and stratigraphy of the basin deposits, estimates of
hydraulic conductivity and effective porosities, and the direction I velocity of groundwater have been
described in Section 2.1 of the Report of Design.

2.1 Groundwater Monitoring Network Expansion
As the waste modules at the Facility are filled over time, the monitoring network will be expanded to
maintain the effectiveness of the monitoring program. The proposed waste fill sequence plan specifies
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initial waste placement in the northeastern corner, with subsequent cell construction and filling occurring
from the northeastern corner toward the southwestern corner. Cell construction also will occur toward the
west to allow for stable and efficient waste filling, though the primary direction of waste placement will
proceed toward the south.

Initially, prior to the placement of waste at the landfill, four groundwater monitoring wells will be installed
along the downgradient edge of the northeastern quarter of the landfill (Figure 2). The northwestern two
wells (GW-1 and GW-2) will be installed downgradient of the two initial landfill leachate sumps, and the
two southern wells (GW-3 and GW-4) will be installed at a similar well spacing downgradient of the
remainder of the northeastern portion of the landfill. These wells will be located within the future landfill
footprint and will be properly abandoned prior to landfill construction at each location. Based on the
current development plan, the two northwestern wells and the western-most southern well (GW-1, GW-2,
and GW-3) will be active for at least the first 25 years of landfill operation. The fourth well (GW-4) is
located within the 10 year to 25 year landfill footprint, and will likely need to be destroyed during that time.
After 25 years, the need for additional interim monitoring wells can be assessed as the landfill
development proceeds.

As additional landfill cclls are constructed to [lie south and west ol [he InItIal wells, groundwater
monitoring wells will be installed along the southern and western boundary, directly adjacent to and
downgradient of the waste modules (wells G-5 through G-1 3 on Figure 2). These wells will comprise the
final monitoring well network for the Facility, and will be installed incrementally to provide coverage
downgradient of the additional landfill cells. A well spacing of approximately 950 feet is proposed as
shown on Figure 2. Monitoring wells along the southern boundary of the Facility will be installed directly
downgradient of the leachate sumps. A leachate sump is the most likely location for landfill leakage, due
to the flow of leachate toward the sump and the accumulation of leachate in the sump.

GolderMonitoring Plan Revision 3-2011.clocx Associates
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3.0 WATER SAMPLING PROCEDURES
An accurate representation of background and downgradient water quality will be obtained from the
samples from the monitoring wells which were installed in accordance with NAC 444.7483. The methods
and procedures for groundwater sampling are described below. These procedures for groundwater
sampling are designed to provide consistent and reproducible results and ensure that the overall
objectives of the monitoring program are achieved. As required by NAC 444.7484 (1), documentation for
the sampling and analytical program is hereby placed in the operating record, and includes procedures
and techniques for: 1) sample collection, preservation, and shipment; b) analytical procedures; c) chain-
of-custody control; and d) quality assurance (QA) and quality control (QC). The following documents
have been used as guidelines for the development of these procedures:

• Procedures Manual for Groundwater Monitoring at Solid Waste Disposal Facilities (EPA5301SW-61 1, August 1977)
• RCRA Groundwater Monitoring Technical Enforcement Guidance Document (OSWER9950.1, September 1986)

S Standard Guide for Sampling Groundwater Monitoring Wells (ASTM, D 4448-85a)
a Standard Practice for Decontamination of Field Equipment Used at Non-radioactiveWaste Sites (ASTM, D 5088-90)
a Standard Test Method for Determining Subsurface Liquid Levels in a Borehole orMonitoring Well (Observation Well) (ASTM, D 4750-87)
a Test Methods for Evaluating Solid Waste: Physical/Chemical Methods (EPA SW-846,Base Manual [3rd edition, November 1986), through Update III [June 1997]).

Pursuant to requirements of NAC 444.7484 (subsections 2 and 3) the procedures outlined below are
appropriate for groundwater sampling and will accurately measure all required constituents. These
procedures are considered protective of human health and the environment.

3.1 Sample Collection
Sample collection procedures include equipment cleaning, well purging, and sampling are described in
the following sections.

3.1.1 Equipment Cleaning
Before the sampling event, all equipment that is placed in the well or comes in contact with groundwater
is disassembled and cleaned thoroughly with detergent water, and then steam cleaned or rinsed with de
ionized water. Any parts that may absorb contaminants, such as plastic pump valves, bladders, etc., are
cleaned or replaced.

For electric submersible pumps used for purging wells, all external pump surfaces and the discharge tube
are steam cleaned prior to lowering the pump into the well casing. An aqueous solution of Liquinox
(phosphate-free detergent), followed by de-ionized water, is then run through the pump and discharge

• •
-
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tubing to clean internal surfaces. Water is prevented from draining back though the pump by an in-line
check valve located immediately above the pump.

3. 12 Well Purging
Before sampling, standing water in the casing and sand pack is purged from the monitoring well using
either a positive displacement polyvinyl chloride (PVC) hand pump, a portable or dedicated electric
submersible pump, a PVC or polyethylene bailer, a centrifugal pump, a dedicated pneumatic bladder
pump, or a peristaltic pump. Field measurements for pH, specific conductance, turbidity, and temperature
are recorded at casing volume intervals during purging on water sample field data sheets. The field
measurements are used as indicator parameters to determine when a representative sample can be
taken. Purging is generally performed until stabilization (± 10 percent variation) of the indicator
parameters takes place. If a well dries during purging, it will be allowed to recharge for up to 24 hours;
samples will be collected as soon as sufficient volume is available. If a well does not recharge sufficiently
within 24 hours, the well will be considered dry for that sampling event.

Once detection monitoring commences, all purge water will be containerized on site pending analytical
results. Purge water will then be disposed of in accordance with applicable local, state, and federal
rogulotory requirements.

3.1.3 Well Sampling
Groundwater samples are collected using a Teflon bailer, an individually sealed disposable polyethylene
bailer, a dedicated electric submersible or pneumatic bladder pump, or in-line through a peristaltic pump
with clean tubing. Wells are sampled in progression from “clean wells” to wells yielding poorer-quality
water. The purpose of this procedure is to reduce the potential for cross contamination of wells by
purging or sampling equipment.

Clean glass bottles of at least 40 milliliters volume fitted with Teflon-lined septa are used to collect
samples for volatile organic analyses. These bottles are completely filled to prevent air from remaining in
the bottle. A positive meniscus forms when the bottle is completely full. A convex Teflon®-lined septum is
placed over the positive meniscus to eliminate air. After capping, the bottles are inverted and tapped to
verify that they do not contain air bubbles. The sample containers for other parameters are filled, filtered
as required, and capped.

If dissolved concentrations of metals are required, appropriate field filtration techniques are used. When
using a bailer for sampling, a transfer vessel is filled with sample and fitted with a disposable 0.45-micron
acrylic copolymer filter. Air pressure is applied to the transfer vessel forcing the sample through the filter;
the filtrate is then directed into the appropriate containers. If a pump is used for sampling, the filter is
placed in-line at the end of the discharge tubing and the filtrate directed into the appropriate containers.

,,,—ch filter is used once and discarded.
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3.2 Sample Preservation and Shipment
Sample containers and preservatives vary with each type of analytical parameter. Container types and
materials are selected to be non-reactive with the particular analytical parameter tested. Sample
preservatives used are consistent with regulatory guidelines and specified analytical methods.

All sample containers are labeled immediately following collection. Samples are kept cool with blue ice
until received by the laboratory. At the time of sampling, each sample is logged on a chain-of-custody
record, which accompanies the samples to the laboratory. Water samples are transported from the site
by the sampler to a state-certified laboratory facility or to a secure interim shipping location.

Upon receipt of the samples by laboratory personnel, the chain-of-custody record is signed and released,
and a unique sample identification number is assigned to each sample container. This number is
recorded on the chain-of-custody record and is used to identify the sample in all subsequent internal
chain-of-custody and analytical records. The manager of the subcontracted laboratory ensures that the
holding times for requested analyses are not exceeded.

3.3 Sample Documentation
Th fnllnwing prordures re used during sampling and analysis to provide chain of ouctody control
during sample handling from collection through storage. Sample documentation includes the use of the
following:

a Water sample field data sheets to document sampling activities in the field
S Labels to identify individual samples
• Chain-of-custody record sheets for documenting possession and transfer of samples

3.3.1 Water Sample Field Data Sheets
In the field, the sampler records the following information on a water sample field data sheet:

S Location

S Project number

• Client name

• Sample ID

• Name of sampler

S Regulatory agency

S Date and time

• Pertinent well data (e.g., casing diameter, depth to water, well depth)
• Calculated and actual purge volumes

S Purging equipment used

I Sampling equipment used

GolderMonitoring Plan Revi sion 3-2011 Associates
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S Appearance of sample (e.g., color, turbidity, sediment)
I Results of field analyses (e.g., temperature, pH, specific conductance)
S Purge water containment

S General remarks, including well accessibility and integrity
The sampler signs the field data sheets.

3.3.2 Labels

Sample labels contain the following information:

• Project number

• Sample ID (e.g., well designation)
• Sampler’s initials

• Date and time of collection

S Type of preservative used

3.3.3 Sampling and Analysis Chain-of-Custody Record
The sampling and analysis chain-of-custody record, initiated at the time of sampling, contains, but is not
limited to, the well number, sample type, analytical request, date of sampling, and the name of the
sampler. The record sheet is signed and dated by the sampler when transferring the samples. Custody
transfers are recorded for each individual sample. The number of custodians in the chain of possession
is kept to a minimum. A copy of the final sampling and analysis chain-of-custody record is returned to the
sampling contractor with the laboratory analytical report.

3.4 Field Quality Assurance Procedures
The objectives of the field program are to generate monitoring data of the highest possible quality and to
ensure that these data are defensible during review. In general, QAIQC protocols are based on published
USEPA guidelines. Field QAIQC is further ensured by training requirements for all field technicians.

Field QA procedures are specified for each sampling event. Field QA typically includes documenting field
instrument calibration, and collecting and analyzing trip blanks, field blanks, equipment blanks, and
duplicate samples. The analysis of trip, field, and equipment blanks, prepared with organic-free water,
are used to detect contamination introduced through sampling procedures, external field conditions,
sample transportation, container preparation, sample storage, and the analytical process.

Trip blanks are prepared at the same time and location as the sample containers for a particular sampling
event. Trip blanks accompany the containers to and from that event, but at no time are they opened or
exposed to the atmosphere. Typically, one trip blank for volatile organic parameters will be included per
sampling event.

GolderMonitoring Plan Revision 3-2011.docx
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Field blanks are prepared in the field so they are exposed to the ambient atmosphere at a specified
monitoring point during sample collection to determine the influence of the external field conditions on
sample integrity. Equipment blanks are prepared in the field to ensure that sampling equipment does not
cross-contaminate water samples. Organic-free water is run through the properly cleaned or unused (if
disposable) sampling equipment, collected and analyzed. One field blank or equipment blank for volatile
organic parameters will typically be included per sampling event.

Duplicate samples are collected to assess sampling and analytical precision. For each sampling event
including more than six wells, duplicate monitoring well samples will typically be collected at a frequency
of 10 percent. Where possible, field duplicates are collected at sampling points known or suspected to
contain chemical constituents of interest. Duplicates are packed and shipped blind to the laboratory for
analysis with the samples from that particular event.

3.5 Monitoring Frequency
During the initial Phase I and Phase 2 monitoring periods, groundwater monitoring wells and leachate
sumps will be sampled quarterly for 12 continuous quarters. After the initial 12 quarters of monitoring, the
sampling frequency may be modified to a semi-annual schedule, if warranted (NAC 444.7488).

3.6 Groundwater Level and Total Depth Survey
Before each sampling event, the static water level will be measured in appropriate monitoring wells and
piezometers. The water-level gauging will occur within a period of time short enough to avoid potential
temporal variations in groundwater elevation. The monitoring wells are purged and sampled for chemical
constituents after measuring water levels.

The water level in the wells and piezometers is measured with an electric sounder with cable markings
stamped at 0.01-foot increments. The water level is measured by lowering the sensor into the monitoring
well. A low current circuit is completed when the sensor contacts the water, which serves as an
electrolyte. The current is amplified which activates an indicator light and audible buzzer, thus signaling
when water has been contacted. A sensitivity control compensates for very saline or conductive water.
The electric sounder is decontaminated by rinsing with a detergent solution then de-ionized water after
each use. Depth to water is recorded to the nearest 0.01 foot on a water level data sheet. The
groundwater elevation at the monitoring well is calculated by subtracting the measured depth to water
from the surveyed elevation of the top of the well casing.

Total well depth is measured in monitoring wells scheduled for sampling by lowering a probe to the
bottom of the well and recording the depth. Total well depth, used to calculate purge volumes and to
determine whether the well screen is partially obstructed by silt, is typically recorded to the nearest 0.1
foot on the water level data sheet.
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4.0 LABORATORY ANALYTICAL PROCEDURES
The monitoring parameters and methods for analysis are detailed in this section.

4.1 Water Quality Parameters
Phase I groundwater monitoring parameters, as specified by NDEP per NAC 444.7487, are presented in
Table 2. The recommended analytical method for these constituents is included in the table. Biennial
monitoring parameters Phase 2 leachate parameters include Appendix II to Part 258 — List of Hazardous
Inorganic and Organic Constituents.

As allowed by Section 7487, the list of routine constituents may be re-evaluated after a period of time to
determine if any of these constituents should be removed from the list, should it become apparent that
they are not reasonably expected to be in or derived from the waste units. This re-evaluation will occur
after 8 quarters of groundwater monitoring (Phase 3) and 12 quarters of leachate monitoring (Phase 2).

4.2 Methods
Water samples collected for compliance monitoring will be analyzed by a Nevada state-certified
laboratory. Samples will be analyzed in accordance with accepted and approved analytical procedures.
Thc analytical procedures shall have detection and/or reporting limits that are su11iuiiitly piotc[ive arid oF
human health and the environment. The following publications are the primary references for analytical
procedures:

• Methods for Chemical Analysis of Water and Wastes (EPA 600/4-79-020, Revised March1983)

S Methods for Organic Chemical Analysis of Municipal and Industrial Wastewater (EPA-600/4-82-057, July 1982)

a Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WPCF,17th edition, 1989

a Test Methods for Evaluating Solid Waste: Physical/Chemical Methods (EPA SW-846, 3rdedition, November 1986)

4.3 Quality Assurance
Laboratory QA procedures are employed to ensure that results are accurate, precise, and complete so
that the overall objectives of the monitoring program are achieved. Laboratory-specific procedures are
included in the laboratory’s QA manual, including the use of method blanks, surrogate spikes, laboratory
control samples (and duplicates), and matrix spikes (and duplicates).

Method blanks are analyzed daily to assess the effect of the laboratory environment on the analytical
results. Method blanks are performed for each parameter analyzed and are expected to be clean. The
presence of the subject compound or analyte at a significant level indicates the potential for sample
contamination.
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Each sample analyzed for organic parameters contains surrogate spike compounds. The surrogate
recovery is used to determine if the analytical instruments are operating within limits. Surrogate
recoveries are compared to control limits established and updated by the laboratory based on its historical
operation.

Laboratory control samples (LCS) and LCS duplicates are prepared and analyzed for each batch of
samples to evaluate the accuracy and precision of the methods. A known amount of the subject analyte
is spiked into a clean water sample; analysis for the subject analyte subsequently is conducted to assess
the method accuracy. The recovery of the subject analyte must be within QC limits. If the LCS recovery
does not pass, re-analysis of all samples in the batch should occur. A duplicate LCS is prepared and
analyzed to assess the method precision.

Matrix spikes are analyzed at a frequency of approximately 10 percent. Matrix spike results are evaluated
to determine whether the sample matrix is interfering with the laboratory analysis and provide a measure
of the accuracy of the analytical data. Matrix spike recoveries are compared to control limits established
and updated by the laboratory based on its historical operation.

Matrix spike duplicates are analyzed at a frequency of approximately 10 percent. Spike duplicate results
are evaluated to determine the reproducibility (precision) of the analytical method. Reproducibility values
are compared to control limits established and updated by the laboratory based on its historical operation.

Laboratory QC data will be reported with the analytical results. The review of QC data is an integral step
in the data verification process and may identify potential laboratory errors or biases affecting the data.

4,4 Data Evaluation
The following activities are required to evaluate groundwater data collected from the monitoring network.

4.4.1 Data Review and Validation
Prior to entering data into the facility database and prior to conducting statistical evaluations, all analytical
reports will be reviewed to verify that the reports are complete and correct. The use of proper QC
measures should be verified. Any QC issues that occur and have the potential to affect the analytical
results for site samples should be further evaluated prior to data acceptance. Re-testing may be a
necessary step in data validation should a result appear suspect based on accompanying laboratory QC
results or other data comparison.

The following steps can be part of the quality control process to ensure that the laboratory data is
acceptable and that the proper sample analyses were run.

• Review the analytical results of field blanks to evaluate the adequacy of the equipmentdecontamination procedures and the possibility of cross-contamination.
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S Review the analytical results of trip blanks to evaluate the possibility for contaminationfrom the laboratory-prepared sample containers or the sample transport containers.
• Review the analytical results of laboratory blanks to evaluate the possibility ofcontamination caused by the analytical procedures.
• Qualify the sample data, as appropriate, if contaminants are detected in field orlaboratory blanks.

• Review the sampling, extraction, and analysis dates to confirm that extraction andanalyses were completed within the recommended EPA holding times.
• Note appropriate data qualifiers if holding times were exceeded.
• Calculate relative percent difference (RPD) for field duplicates.
S Implement appropriate corrective action if significant quality assurance problems areencountered.

4.4.2 Statistical Analysis
As required by NAC 444.7485, a statistical method will be used in the evaluation of groundwater
monitoring data for each hazardous constituent. The amended Federal and State regulations provide a
variety of statistical methods that may be used to evaluate water quality data. Selection of the most
appropriate comparative methodology and data analysis cannot be performed until adequate background
and monitoring information has been obtained. Therefore, the actual method used will be based on a
review of the data set prior to the time that the statistical analysis is to be performed. Performance
standards of the selected procedure will be in accordance with NAC 444.7485.

The number of samples collected to establish background data concerning the quality of groundwater will
be consistent with the requirements of the selected statistical procedure. To establish a data set that will
adequately characterize the background range of concentrations of constituents, a minimum of four
sample sets are recommended to be collected from each well prior to placement of waste at the facility;
however, certain statistical procedures may require eight data sets for the calculations. Sampling of the
current monitoring network has occurred four times.

CO
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5.0 DETECTION MONITORING
Detection monitoring is required at all Class I waste management units. The detection monitoring
program for the proposed Facility will follow the requirements of NAC 444.7488. Comparisons of
detection monitoring results to established background values will occur with each semi-annual
monitoring event in order to determine whether a statistically significant increase in constituent
concentrations has occurred in accordance with NAC 444.7485.

Prior to the determination of a statistically significant release, the quality control procedures discussed in
section 4.4 — Data Evaluation, will be reviewed for the constituent in question. Laboratory analytical
results are uploaded into a database using electronic data files provided by the laboratory. The database
upload includes error checking and data validation prior to input. The potential errors are flagged and can
be corrected before the data enters the database. The historical data from each monitoring point can be
a powerful data quality check. Analytical results that are outside of historical ranges can be evaluated for
potential laboratory or sampling error. If data is outside of historical range and appears to be anomalous,
the potential source of the anomaly will be investigated: the laboratory is contacted to verify the result
and/or the other sample results are reviewed to determine if a sampling error occurred. In addition, outlier
tests are performed on the data prior to statistical evaluations.

In the event a constituent in the monitoring program demonstrates a statistically significant increase, the
following actions shall occur per NAC 444.7489.

Within 14 days of the finding, the landfill will place a notice in the operating record. The notice will
indicate which constituents have shown increases. NDEP also will be notified of this action.

If the increase cannot be demonstrated to result from a source other than the waste units, an assessment
monitoring program shall be established within 90 days. The assessment monitoring program will be
established in accordance with NAC 444.749 and will include at a minimum, sampling for all Appendix II
constituents.

Should the landfill determine that the increase is not a result of a release from the waste unit, but rather
another source (e.g. natural variation, sampling or laboratory error) then a report documenting such must
be placed in the operating record within 90 days.

Results of the semi-annual detection monitoring program will be submitted semi-annually to the required
agencies in an acceptable format.

5.1 Assessment Monitoring and Corrective Measures
An assessment monitoring program is established to evaluate an indication of an increase of one or more
monitored constituents. Should an assessment program be necessary, it will be initiated per NAC
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444.749. If results of the assessment monitoring indicate one or more Appendix II constituents are
present at a statistically significant level above the standard for the protection of groundwater, the actions
required under subsection 3 of NAC 444.749 will be taken. As required, an assessment of corrective
action measures will be initiated within 90 days.
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6.0 LANDFILL GAS MONITORING
Landfill gas migration from the landfill is unlikely due to the presence of a low-permeability composite liner
system and the use of an extraction system to collect and remove gas from the landfill. Perimeter
subsurface landfill gas monitoring and indoor structure monitoring will be conducted to verify adequate
control of landfill gas.

Perimeter landfill gas monitoring will consist of quarterly sampling and testing of gas probes located at the
landfill property boundary. The probes will be spaced at maximum 1,000-foot intervals resulting in a total
of 21 perimeter probes as shown in Figure 3. Each landfill gas probe will consist of two nested probes
located in the upper silty sands at depths of approximately 30 feet and 15 feet with each probe containing
a 5 to 10-foot long screen (Figure 4). The underlying silty clay layer, which is described in Section
2.1.4.2 of the Report of Design, should inhibit downward migration of landfill gas in the unlikely event that
gas migrates from the landfill. Indoor air monitoring in the office and shop structures also will be
conducted quarterly.

The concentrations of combustible gas (as methane), oxygen, carbon dioxide, and the barometric
pressure will be measured using appropriate field instrumentation. Prior to use, all field instrumentation
will bo oolibrntcd properly according to the manufacturer’s recommendations. A minimum ul utie piube
casing volume will be purged using the instrument’s sample pump. Meter readings will be allowed to
stabilize for 30 seconds before recording the gas concentrations. Landfill gas monitoring will be
conducted to verify that explosive gas content does not exceed the lower explosive limit (LEL), equivalent
to 5 percent methane by volume, at the perimeter boundary. Structure monitoring will be conducted to
verify that concentrations remain below the allowable upper limit of 25 percent of the LEL, equivalent to
1.25 percent methane by volume.

In the event methane is detected at a concentration greater than 5 percent by volume in the perimeter
probes, or greater than 1.25 percent by volume in a landfill structure, steps will be taken to protect human
health and the source of the methane will be investigated. Corrective measures will be implemented to
reduce methane concentrations to acceptable levels.
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7.0 LEACHATE MONITORING
Leachate quantities will be recorded on a weekly basis for each leachate sump and secondary leachate
sump. If leachate is detected in a previously dry primary or secondary leachate sump, the leachate will
be sampled and analytical testing will be completed as described above.

The leachate samples will be collected as follows:

• One leachate sample will be collected per primary and secondary sum p.
S For a given primary sump, if the secondary sump remains dry and the detectedconstituents and constituent concentrations in the primary sump remain relativelyconsistent for 5 annual sampling events, then future sampling frequencies may bereduced and/or eliminated.

- GolderMonitoring Plan Revi sion 3-2011 .clocx Associates
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Table 2
Monitoring Parameters and Methods

Sample Designation Recommended
Sampling Date Method

Field Parameters
pH field
Specific Conductance field

Phase I Parameters
Total Organic Carbon (TOC) EPA 415
Total Organic Halides (TOX) EPA 9020
Chloride EPA 300
Nitrate/Nitrite as N EPA 353
Sulfate EPA 300
Total Kjeldahl Nitrogen EPA 351
Chemical Oxygen Demand (COD) EPA 410

Biennial Phase I Parameters1
Volatile Organic Compounds EPA 8260
Semi-volatile Organic Compounds EPA 8270
PCBs EPA 8082
Organophosphorus Pesticides EPA 8141
Chlorinated Herbicides EPA 8151
Antimony EPA 5010
Arsenic EPA 6010
Asbestos EPA 600
Beryllium EPA 6010
Cadmium EPA 6010
Chromium EPA 6010
Copper EPA 6010
Cyanide, total EPA 9010
Lead EPA 6010
Mercury EPA 7470
Nickel EPA 6010
Selenium EPA 6010
Silver EPA 6010
Thallium EPA 6010
Zinc EPA 6010

Phase 2 Parameters
Volatile Organic Compounds EPA 8260
Semi-volatile Organic Compounds EPA 8270
PCBs EPA 8082
Organóphosphorus Pesticides EPA 8141
Chlorinated Herbicides EPA 8151
Antimony EPA 6010
Arsenic EPA 6010
Barium EPA 6010
Beryllium EPA 6010
Cadmium EPA 6010
Chromium EPA 6010
Cobalt EPA 6010
Copper EPA 6010
Lead EPA 6010
Mercury EPA 7470
Nickel EPA 6010
Selenium EPA 6010
Silver EPA 6010
Tin EPA 6010
Thallium EPA 6010
Vanadium EPA 6010
Zinc EPA 6010

1. Appendix A to Part 423 - Priority Pollutants List.
2. Appendix II to Part 258 - List of Hazardous Inorganic and Organic Constituents
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1.0 INTRODUCTION

Golder Associates Inc. (Golder) is submitting this Groundwater Protection Evaluation Plan for the Jungo

Disposal Site located in Humboldt County California. The Jungo Disposal Site (JDS) is a proposed Class

I Landfill located in the Desert Valley Basin approximately 30 miles west of Winnemucca, Nevada. The

landfill is located on a 634-acre parcel that consists of Section 7 of Township 35N (T35N), Range 33E

(R33E). The landfill has a disposal footprint that will encompass 562-acres with an estimated life of

approximately 95 years.

Golder, on behalf of Jungo Land and Investments, Inc. (JLII), has prepared and submitted a Report of

Design (April 2010), Plan of Operations (May 2009) including a Monitoring Plan (updated April 2010), and

Design Drawings (May 2009, revised April 2010) for the development of the Jungo Disposal Site.

As described in the Report of Design (April 2010), the site is underlain by a thick sequence of alluvial

sediments. Groundwater occurs at a depth of approximately 60 feet below ground surface (bgs) and

approximately 25 feet below the base of the liner system at its closest point.

Section 444.678(9) of the Nevada Administrative Code (NAC) states that Class I sites shall not be located

within 100 feet of the uppermost aquifer unless approved by the solid waste management authority

(Nevada Division of Environmental Protection (NDEP)). NDEP can approve landfills with less than 100

feet of separation between wastes and groundwater if NDEP considers the proposed environmental

controls appropriate for preventing contamination of groundwater.

The JDS design provides environmental controls that fulfill the prescriptive requirements and incorporates

a monitoring system that will provide an early, effective evaluation of the design. The purpose of this plan

is to provide a means to assess the performance of the JDS environmental controls, and if necessary,

implement design changes to ensure protection of groundwater quality.

The objectives of this plan are to demonstrate how JDS will:

• Provide early confirmation during the initial site operations that the constructed liner
system is adequately preventing migration of waste constituents to groundwater

• Evaluate the effectiveness of the liner system and implement modifications as may be
appropriate to provide adequate groundwater protection through the operational life and
postclosure period of the landfill

The following sections of this report present (1) a comparison of the prescriptive landfill liner system and

the proposed liner system for the JDS, (2) the additional environmental controls proposed for the JDS that

will reduce the potential for leakage from the landfill, (3) an evaluation of the efficiency of the double liner

system to control leachate leakage, and (4) an interim groundwater monitoring system capable of early

detection of landfill leakage.

Golder
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2.0 ENVIRONMENTAL CONTROLS C:
The JDS will be constructed with a lining system and environmental controls appropriate to ensure

protection of groundwater quality. The lining system and environmental controls will be more robust than

the prescriptive landfill construction standards. The following provides a summary of the prescriptive

construction standard and the proposed JDS construction and environmental controls.

2.1 Prescriptive Landfill Construction Standard

The prescriptive standard (NAC Section 444.681) for landfill liner construction includes a composite liner

and a system for the collection of leachate which is designed and constructed to maintain less than a 30-

centimeter depth of leachate over the liner. The composite liner must have an upper component

consisting of a flexible membrane liner of at least 30 mils (60 mils if comprised of high density

polyethylene) and a lower component consisting of a layer of compacted soil that is at least 2 feet with a

hydraulic conductivity of no more than 1x107 centimeters per second (cmls).

2.2 Proposed JDS Landfill Construction Design

The JDS is designed with more robust, additional environmental controls compared to the minimum

prescriptive standard. The additional environmental controls provide for additional waste containment

layers, reduced potential for leakage, more efficient leachate controls limiting leachate accumulation on

the liner, and early and more efficient landfill gas controls.

The environmental controls for the Jungo Disposal Site (JDS) consist of the following elements:

• A double-liner system with primary and secondary leachate collection

• A high capacity leachate collection and removal system (LCRS) on top of a
composite liner system. The high capacity system will limit maximum leachate build-up

to a fraction of an inch and thereby reduce the leakage potential of leachate.

• Additional gas control system piping that will be incorporated in the LCRS system.

This allows the potential to develop a vacuum on top of the liner to minimize the potential
for the migration of landfill gas through the liner.

• Early operation of landfill gas controls. Early operation means that landfill gas
controls will be operated once landfill gas is generated in sufficient volumes for collection
and disposal instead of waiting for the landfill gas generation to reach air emissions
thresholds, which is the typical standard of practice..

• An operations soil layer to protect the liner system from damage due to equipment or
sharp debris in the refuse.

In addition to the environmental controls listed above, an interim groundwater monitoring system will be

installed that will allow for early detection of any leakage to groundwater below the site.

The double-liner system is comprised of the following components from top to bottom on the floor of the

landfill (see Figure 1):

I 2-foot thick operations soil layer; cZ
Golder
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• 1-foot thick gravel blanket for the primary LCRS with a permeability of I cm/s or greater;

• central leachate collection piping within each module to provide redundant leachate
removal capacity;

• 16-oz geotextile cushion;

• 60-mil high-density polyethylene (HDPE) primary geomembrane;

• 2-foot thick compacted low-permeability soil liner with a permeability (k) less than or
equal to 1x107 cm/s;

• A secondary geocomposite drainage layer for the secondary LCRS; and

• A 60-mil high-density polyethylene (HDPE) secondary geomembrane

PRIMARY 60—MIL MIN. HDPE
/ .• GEOMEMBRANE

2 FT MIN. . -. .•
--- I . 8 OZ GEOTEXTILE FILTER

Oft . •N.- — 16 OZ GEOTEXI Lii CUSH!()N

....... -
I I

2FT2 FT MIN. . . . . . . . , . •. OPIRATIONS SOIL .: . . MIN

I — —

I_ICRS uc’ - jr..\)C

1.0 cm/s).’ I:...II MIN.

LOW PERMEABILITY SO(L’ ./ .•. 2 FT
(K lxlO7 crn,’a) •... .‘ MN.

/
p

3

SECONDARY LCRS
GEOCOMPOSITE

SECONDARY 60—MIL MIN.
TEXTURED HDPE GEOMEMBRANE

SUBGRADE

Figure 1 - Proposed Landfill Liner System Detail

On the side-slopes, the base liner system is comprised of the following components from top to bottom:

• 2-foot thick operations soil layer;

• Geocomposite drainage layer (geonet with geotextile heat-bonded to both sides) for the
LCRS;

• 60-mu HDPE primary geomembrane;

• 2-foot thick compacted low-permeability soil liner (k1x107cm/s).

• A secondary geocomposite drainage layer for the secondary LCRS; and

• A 60-mN high-density polyethylene (HDPE) secondary geomembrane

In predicting the ability of the proposed environmental controls to protect groundwater, the following
factors were considered:
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I The threat to groundwater resulting from the generation of landfill gas and leachate. In

dry climates, such as the Jungo Disposal Site, landfill gas generally poses the more

significant threat than leachate due to limited leachate volumes that are generated.

Colder’s experience suggests that landfill sites with an average annual rainfall of less

than 10-inches/year can expect to produce an average of less than 20 gallons/acre/day

(gpad) of leachate. The JDS receives approximately 8 inches of annual precipitation.

• Upon closure, the final cover becomes another containment system that further

minimizes the potential for leachate to impact groundwater. Bonaparte et al. (2002) show

that landfills closed with low-permeability cover systems, as proposed for the JDS,

reduce leachate generation to approximately 10 percent of the operational leachate

generation rate within 4 years following closure. Within 9 years, the leachate generation

rate is negligible.

I Landfill gas controls can be modified relatively easily to enhance gas collection and

control if necessary by adding more collection wells or adjusting vacuum pressures for

individual wells.

• The leakage potential through a geomembrane defect in a composite liner is

approximately proportional to the depth of leachate over the geomembrane defect

(Giroud, 1997). The proposed high capacity leachate collection system minimizes

leachate depth on the liner, and therefore, minimizes leakage potential.

2.3 Evaluation of Double Liner System Leachate Leakage Control Efficiency

Although Colder considers landfill gas to be of primary concern with respect to groundwater quality

impacts, the potential of leachate migration is often perceived to be the primary concern. Golders

modeling of potential leakage through a single, composite clay liner predicted no measurable leakage

through that liner system (Report of Design, 2010). Therefore, similar modeling of leakage potential

through the proposed double liner system also would be negligible.

The above leachate leakage modeling results are a reasonable performance expectation for the Jungo

Disposal Site. However, the modeling relies on a number of assumptions including the quality of the liner

installation. Measurements of liquids collected in secondary leachate collection systems provide another

point of comparison of how modern landfill liners actually perform. Bonaparte et al. (2002) present

measured leakage rates for primary liners at 187 double-lined cells located at 54 landfills in the United

States. This study quantified the leakage performance of the liner systems in terms of efficiencies.

Efficiency was defined as the volume of liquids collected in the primary LCRS divided by the total of the

liquids collected in the primary LCRS and secondary LCRS layers. An efficiency of 100 percent

represents no leakage.

Single geomembrane liners (no underlying clay layer) were observed to have an average efficiency of 90

percent. The determination of the efficiency of single, geomembrane/clay composite liners (CCL5) was

not definitive due to consolidation of the clay liner. Clay consolidation ‘squeezes” water from clay due to

increased normal stresses imposed by the overlying wastes. The presence of the relatively impermeable

geomembrane at the top of the clay liner means that clay consolidation water is released to the underlying

secondary collection layer and therefore masks any potential leakage volumes.

Golder
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Although the efficiencies of CCLs were not definitive, the performance of CCLs is expected to be
comparable to that of composite geomembrane/geosynthetic clay liners (GCLs). An average efficiency of
99.96% was measured for 28 cells constructed with composite GCLs, which are generally considered to

be an equivalent alternative liner system to CCLs. Composite GCLs simply substitute a manufactured,
approximately 1/4-inch thick layer of bentonite bounded by geotextiles in place of a two-foot thick
compacted clay soil. GCLs are installed relatively dry and do not release pore water during consolidation

allowing for a more accurate estimate of the liner efficiency. As an initial estimate, Golder considers it
reasonable to assume that a single, composite CCL liner will have a similar average efficiency of 99.96%.

Although leakage through a full double liner was not measured, a reasonable estimate for the JDS double

liner system can be made by combining the estimated efficiency of a single-composite liner (99.96%) with

that of a single geomembrane liner system (90%). The resulting combined efficiency of the JDS liner
system is expected to be on the order of 99.996 percent. Assuming an average leachate production rate
of 20 gpad for JDS, the resulting leakage potential is less than 0.0008 gpad, which is effectively a

negligible rate.

The implementation of enhanced CQA measures, such geoelectric leak surveys, will result in above
average liner performance and provide a means for ensuring that the constructed liner system performs

as intended.

Golder
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3.0 INTERIM GROUNDWATER MONITORING PROGRAM C)
An interim groundwater monitoring program to provide early groundwater detection monitoring during the

initial 10 years of landfill operation is presented below. The interim program includes the installation of

groundwater monitoring wells directly below the proposed landfill leachate sumps (Figure 2). The

installation of monitoring wells directly below the initial leachate sumps will provide monitoring points

capable of detecting a leachate release from the landfill within a reasonable amount of time (the initial 10-

year operation of the landfill). The following sections review the site conditions, geology and

hydrogeology, and the proposed interim monitoring well locations and construction.

3.1 Site Geology

An initial site characterization program was completed to evaluate the site-specific geologic and

hydrogeologic conditions. This initial characterization program consisted of the completion of five borings

to depths of 100 to 145 feet below ground surface (bgs).

The five borings were completed using hollow-stem auger drilling methods under the observation of a

Golder engineer who logged the soil samples and recorded groundwater conditions. Soil samples were

classified in accordance with Golder technical procedures and the Unified Soil Classification System. The

four borings located near the corners of the property were converted into groundwater monitoring wells

(MW-I through MW-4). The boring completed in the middle of the site was abandoned by backfilling the

boring annulus with a cement-bentonite grout.

The site is underlain by interbedded sands, silts, and clays. Five primary soil sequences were identified.

Figure 2 illustrates the subsurface lithology to a depth of 100 to 145 feet bgs, which is summarized below:

• Upper Silty Sands. The uppermost soils are predominately silty fine sands with

occasional thin lenses of silt. These soils occur at the ground surface and extend to

depths of approximately 35 to 40 feet bgs.

• Upper Silty Clays and Clayey Silts. A 10- to 18-foot thick layer of primarily silty clay and

clayey silt underlies the uppermost silty sands.

• Middle Sand and Silty Sand. At a depth of 55 to 60 feet bgs, the borings encountered

predominately sands that are interbedded with silty sands and thin lenses of silts and silty

clays. This soil zone was observed to be 18 to 30 feet thick.

I Lower Clay and Clayey Silt. A 12- to 20-foot thick clay layer was first encountered at a

depth of 70 to 80 feet bgs. The upper portion of this layer is generally comprised of

highly plastic and compressible clay, while the lower portion consists of low to moderately

plastic clay.

• Lower Sand and Silty Sand. The deepest boring penetrated the lower clay and clayey

silt zone at a depth of 115 feet and encountered interbedded sands, silty sands, and thin

lenses of silt to the full depth of the boring at 145 feet.

C
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3.2 Site Hydrogeology

Groundwater was first encountered in the 18 to 30-feet thick middle sand/silty sand layer at a depth of
approximately 60 feet below ground surface. The overlying 10- to 18-feet thick upper silty clay to clayey
silt layer occurs between the base of the landfill and the sand/silty sand water-bearing zone.

Quarterly depth-to-water measurements have been taken in the site wells since their installation in
January 2007. These measurements indicate that groundwater occurs at elevations similar to those
recorded in the initial soil borings. Therefore, first-encountered groundwater occurs under unconfined,
water-table conditions, consistent with the regional hydrogeologic model.

Regional studies have shown water levels in the basin have decreased, and in the area of the site have
declined approximately 10 feet over the past 30 years. Current depth to groundwater at the site is
approximately 60 feet bgs. Therefore, assuming a return to 1975 groundwater levels, the highest
anticipated groundwater levels at the site are estimated to be approximately 50 feet bgs.

Based on groundwater elevations measured in the site wells, groundwater flows toward the southwest,
consistent with the regional groundwater flow direction (Berger, 1995). The gradient is estimated to be
0.0003.

Rising head slug tests were conducted in each site well to determine the hydraulic conductivity of the
middle sand and silty sand layer. With these data, hydraulic conductivities were calculated for each well.
The geometric mean of the four individual well hydraulic conductivities was calculated to be 1.2 x 1
centimeters per second (cm/sec). The estimated effective porosity of the sand to silty sand is 0.30. The
groundwater flow velocity calculated using the above parameters is less than 1 foot per year.

The four groundwater monitoring wells, which comprise the current monitoring network (MW-I through
MW-4), are located at the four corners of the site boundaries. Groundwater samples collected from these
wells, prior to construction of the Facility, are providing background groundwater quality data, both
upgradient of the proposed Facility site and at the downgradient boundary of the site. Once waste
placement commences, well MW-2 will be designated as a hydraulically-upgradient background well.

3.3 Initial Landfill Development
The initial landfill module development includes module 5 (located in the northeast corner of the site and
the adjacent northern portion of module 4. The modules will be constructed in phases, starting with the
northern portion of module 5, followed by the northern portion of module 4. Module construction will then
proceed to the south in module 5 and then module 4.

The landfill liner system design includes a high capacity (high permeability), blanket LCRS that is
designed to collect leachate while minimizing leachate head build-up on the liner. The maximum leachate
head on the liner is estimated to be only a fraction of one-inch. The leakage potential of a liner system is

Golder
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reduced by decreasing the potential head build-up on the liner system. The modules are graded to drain C)
toward the north, with leachate collected within each module conveyed to a 2-foot deep, gravel filled

sump measuring approximately 40 feet by 40 feet in plan area. Liquids will be extracted from each sump

through a riser pipe using either submersible pumps or a pneumatic pump system. The leachate sumps

for modules 4 and 5 are located along the northern module boundary (Figure 2). There will be one

leachate sump per module.

3.4 Interim Groundwater Monitoring Wells

A leachate sump is the most likely location for landfill leakage, due to the flow of leachate toward the

sump and the accumulation of leachate in the sump. Locating groundwater monitoring wells

downgradient of each leachate sump is the proposed groundwater monitoring approach for the site (Plan

of Operations, Appendix D (April 2010)). The downgradient western edge of the initial landfill modules is

approximately 600 feet downgradient of the leachate sumps. Given the relatively slow groundwater flow

velocity (less than 1 foot per year), a substantial amount of time could pass before leakage from one of

these sumps reached a groundwater monitoring well placed at the downgradient edge of the initial

modules.

To minimize the time required for a potential leak from the initial landfill module leachate sumps to be

detected, interim groundwater monitoring wells will be installed as close as possible to the leachate

sumps. The interim groundwater monitoring wells will be installed in angled boreholes below and

immediately downgradient of the sumps for modules 4 and 5 (see Figure 2 for proposed well locations).

The borings for each well will be drilled using rotary drilling equipment inclined at approximately 30

degrees from horizontal. The borings will extend to a length of approximately 150 feet and will terminate

at a depth of approximately 10 vertical feet below the groundwater table (see Figure 3 for cross section

showing proposed well construction). The monitoring wells will be constructed with 2- or 4-inch diameter

flush-threaded PVC pipe, with 20 feet of machine-slotted well screen and a threaded end cap at the

bottom. Well centralizers will be placed at 10- to 20-foot intervals to maintain the well casing off the sides

of the boreholes. Sand filter pack will be placed adjacent to the well screens and extend up the lower 30

feet of the borehole. A 5-foot thick bentonite seal will be placed above the sand pack and hydrated with

clean water. The remaining portion of the borehole will be filled with cement grout. A locking protective

well box will be installed in concrete at the ground surface and a cap will be placed at the upper end of the

well casing.

The monitoring wells may be installed to match the phased module development; the first well will be

installed adjacent to the leachate sump for module 5 and prior to waste placement within the module.

The second well may be installed at the same time, or later, when module 4 is constructed.
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The monitoring wells will be sampled on a semi-annual schedule as described in the Monitoring Plan
(Plan of Operations, Appendix D). The analytical results will be evaluated and reported as described in
the Monitoring Plan.
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4.0 LANDFILL PERFORMANCE REVIEW C)
Two comprehensive landfill performance reviews will be completed to confirm the existing landfill design

and operations plans, and if necessary, make appropriate changes to ensure protection of groundwater.

The performance reviews will occur at the end of the construction sequences shown in Drawings 11 and

12 of Volume I), which correspond to the development sequences that are currently estimated to occur

after 10 and 25 years of operations, respectively.

The landfill performance review at the completion of each development sequence will be summarized in a

report submitted to NDEP for review and approval. Appendix A presents the minimum report outline,

which will address the following:

• Review the landfill operational practices and training programs

• Review the landfill design

S Review the environmental monitoring program including groundwater, landfill gas, and

surface water

• Review the base settlement monitoring program

• Evaluate the environmental and base settlement monitoring data to determine the

effectiveness of landfill design, landfill operational practices, and the monitoring programs

to adequately protect groundwater

• Provide recommendations regarding whether changes to the landfill design, landfill

operational practices, and/or monitoring programs are warranted. Depending on the

results of the evaluations, these recommendations may include more stringent

environmental controls or reduced environmental controls, or changes to monitoring

programs to modify the frequency, type, location and/or length of monitoring.

Changes to the landfill design, landfill operational practices, and/or monitoring programs would be

completed only after receiving NDEP approval.

The monitoring programs will be ongoing throughout operations of the landfill. In the event that the

monitoring programs indicate that the landfill wastes are impacting groundwater prior to the completion of

the above landfill performance reviews (or following the completion of the landfill performance reviews).

JLII will complete an evaluation of the source of the impacts and implement appropriate corrective actions

with consultation and approval by NDEP. Depending on the results of the evaluation, corrective actions

could include, but not be limited to, improved landfill gas collection, enhanced liner design for future cells,

and/or early closure of a portion of the landfill.

_____
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5.0 CLOSING

The proposed Jungo Disposal Site liner system, enhanced leachate controls, and landfill gas collection
approach significantly exceed the minimum controls necessary to ensure groundwater protection from
wastes. These environmental controls are designed to prevent releases from the landfill, thereby
protecting underlying groundwater. In addition to these preventative engineered controls, an interim
groundwater monitoring plan is proposed to provide an early evaluation of the performance of the landfill
environmental controls. This interim program, which provides an early evaluation of landfill environmental
controls creates a mechanism for evaluation and potential subsequent revision of the landfill construction
design. Should any design revisions be needed, they would be implemented over the remaining life of
the landfill.

Sincerely,

GOLDER ASSOCIATES INC.

Kris Johnson
Senior Consultant

1LL’(
Kenneth G. Haskell
Practice Leader/Principal
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APPENDIX A

LANDFILL PERFORMANCE REVIEW REPORT OUTLINE

1. Introduction
1.1 Overview
1.2 Purpose and Objectives

2. Review of Operational Practices That Provide Additional Groundwater Protection
2.1 Waste Screening
2.2 Waste Handling and Placement
2.3 Waste Cover Materials
2.4 Training Programs

3. Environmental Monitoring Program
3.1 Review of Environmental Monitoring Program
3.2 Review of Environmental Monitoring Data

3.2.1 Interim Downgradient Groundwater Wells
3.3.2 Interim Groundwater Wells Below Sump
3.3.3 Perimeter Groundwater Wells
3.3.4 Landfill Gas Monitoring
3.3.5 Surface Water Monitoring
3.3.6 Leachate Monitoring

3.3 Compare Actual Leachate Generation Rates vs Predicted Leachate Rates
3.4 Conclusions
3.5 Recommendations

4. Settlement Monitoring Program
4.1 Review of Monitoring Program
4.2 Review of Monitoring Data
4.3 Compare Actual Settlement vs Predicted Settlement
4.4 Conclusions
4.5 Recommendations

5. Overall Design Confirmation
5.1 Effectiveness of Overall Landfill Design and Operation
5.2 Recommended Changes to the Design and Operation
5.3 Recommended Changes to Monitoring Programs
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