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1. Overview 
 
In accordance with the Nevada Administrative Code (NAC) 444.684, this Operating Plan 
has been prepared for the Bedroc Landfill and Waste Management Facility (facility).  In 
addition, this plan addresses the compliance of the facility with the requirements 
presented in NAC 444.6665 through 444.6678, NAC 444.686 through 444.6887 and 
NAC 444.690 through 444.7025.   
 
This operating plan also serves as a guidance document for the personnel working at the 
site to aid them in proper landfill operations.  It is also a guide for operations supervisory 
personnel and sets forth contingency plans for special problems and situations that may 
arise.  The Nevada Division of Environmental Protection (NDEP) is the solid waste 
management authority having jurisdiction over the facility. 
 
2. General Information - NAC 444.677(1) 
 

2.1. Landfill Classification: 
Class I solid waste landfill. 
 
2.2. Name and Mailing address of Landfill Owner: 
Bedroc Limited, LLC 
2745 N. Nellis Blvd.  
Las Vegas, NV 89115 
 
2.3. Name of Mailing address of Landfill Operator: 
Bedroc Limited, LLC   
2745 N. Nellis Blvd.  
Las Vegas, NV 89115 
 
2.4.  Site Location: 
The site is located adjacent to U.S. Highway 93, mile marker 8, Lincoln County, NV, 
approximately 65 miles north of Las Vegas, NV.  The property’s legal description is 
the East Half (E ½), and the East Half (E ½) of the West Half (W ½) of Section 24, 
Township 11 South, Range 62 East, M.D.B.&M., Lincoln County, Nevada.   
 
2.5. Site Description: 
The site is situated in the arid desert of southern Lincoln County, NV.  Lands 
surrounding the site are public lands administered by the Bureau of Land 
Management.  The project area and adjacent lands are zoned M 2 Heavy 
Manufacturing.  The M 2 heavy manufacturing district is intended to provide areas 
for the development and operation of industrial and manufacturing uses.  
 
The landfill site consists chiefly of barren soils supporting some desert vegetation.  
The area averages 300 sunny days and approximately 4 inches of rainfall per year.  In 
accordance with NAC 444.678 (5) the facility was granted a Special Use Permit by 
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Lincoln County for a Class I site in 2003.  The 2012 population of Lincoln County is 
approximately 5,400 residents.   

 
2.6. Hours of Operation: 
The landfill may operate 24-hours per day, 365 days per year. 

 
2.7. Emergency Contacts: 
Contact: Ryan Williams 
702-250-3045 Cell Phone 
 
Contact: Ron Williams 
702-250-8328 Cell Phone 
 
Lincoln County Sheriff - Alamo Substation: 775-725-3375 
 
Lincoln County Volunteer Fire Department - Alamo Substation: 775-725-3375 
 
Fire, Police, Ambulance Emergencies: 911 

 
3. Location Restrictions - NAC 444.6783 through 444.6795 
 

3.1. Airport Safety NAC 444.6783 
A Class I site will be designed and operated so that it does not pose a hazard to 
aircraft.  The owner or operator who proposes to locate a new municipal solid waste 
landfill unit or lateral expansion within a 5-mile radius of the end of any airport 
runway used by a turbojet or piston-type aircraft will notify the affected airport and 
the Federal Aviation Administration.   
 
The nearest airfield is located in Alamo, NV, and is over 30 miles from the site.  The 
landfill site is not located within a 5-mile radius of any airport runway.   
 
3.2. Floodplains NAC 444.6785 
A Class I site located in a 100-year floodplain will maintain proof that the unite or 
lateral expansion will not restrict the flow of the floodplain, reduce the temporary 
capacity of the floodplain to store water, and not result in the washout of solid waste 
that poses a hazard to public health and safety and the environment. 
 
The landfill site is not located within a published 100-year floodplain.  However, 
several natural drainage channels exist surrounding the site.  Runoff from rain drains 
away from the landfill and intermittently through these channels.  A system of berms 
and/or shallow ditches will divert any potential run-on away from the landfill and into 
these washes.   
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3.3. Wetlands NAC 444.679 
A Class I site may not be located in wetlands unless the owner or operator 
satisfactorily demonstrates that the construction and operation of the landfill will not 
cause or contribute to violations of any applicable state water quality standard, violate 
any applicable toxic effluent standard or prohibition, jeopardize the continued 
existence of endangered or threatened species, or violate any requirement set forth in 
the Marine Protection, Research and Sanctuaries Act. 
 
The landfill site is not located within any wetlands. 
 
3.4. Fault areas NAC 444.6791 
A Class I site will not be located within 200 feet of a fault that has had a displacement 
in Holocene time unless the owner or operator demonstrates to the solid waste 
management authority that an alternative setback distance of less than 200 feet will 
prevent damage to the structural integrity of the unit and will protect the public health 
and safety of the environment. 
 
The landfill site is not located within 200 feet of a fault area. 
 
3.5. Seismic impact zones NAC 444.6793 
The site is located in a seismic impact zone as discussed in Section 12.0 of the 
facility’s Design Report.  As required by NAC 444.6793, the owner will place the 
proof in the operating records for the site and notify the solid waste management 
authority that the proof has been placed in the operating records.  The calculations 
and design information show that the materials and the design of the landfill systems 
resist the maximum horizontal acceleration for the site.  This information is presented 
in Appendix II of the Design Report. 

 
3.6. Unstable areas NAC 444.6795 
A Class I site located in an unstable area will maintain proof that engineering 
measures have been incorporated into the structural design of the unit or lateral 
expansion to ensure that the integrity of the unit or lateral expansion will not be 
disrupted. The owner or operator will place the proof in the design report and the 
operating records of the unit and notify the solid waste management authority that the 
proof has been placed in the operating records. 
 
The landfill site is not located in an unstable area.  The soil and geologic conditions at 
the site are well suited to ensure surface and subsurface stability. 

 
4. Signage - NAC 444.690 

Signs will be posted at the entrance of the landfill facility that clearly indicate the 
following: 

• Identification of the site owner/operator 
• The hours of operation 
• Materials accepted and excluded 
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• Fees charged 
• Private Property/Trespassing prohibited/Not open to the public 
• Prohibitions against illegal dumping and open burning 

 
5. Access Roads - NAC 444.678(1) 

The site is easily accessible in all kinds of weather to all vehicles expected to use it.  
Access to the site can be achieved by an existing road, which joins US Hwy 93 at 
approximately mile marker 8, and travels west to the site.  A fence around the 
perimeter of the property as well as natural barriers will limit access to the landfill to 
one entrance.  The scale house is located at the entrance and controls access to the 
operating area and monitors all vehicles entering and exiting.  A site attendant will be 
on duty to control access during hours of operation and direct vehicles appropriately.  
Vehicles delivering solid waste are required to cross the scales to be monitored, 
weighed and then they are directed to the working face.  Speed limits are posted on 
internal roads.  Public access is forbidden at this site and signage stating such is 
clearly posted at the entrance. 
 
The access road is an approximately 25-ft wide and is constructed of crushed stone, 
rubble, or other soil materials capable of providing an all-weather driving surface.  
Site personnel will maintain the on-site roads for all-weather access.  If conditions 
prohibit access to the active face during inclement weather, an all-weather access area 
will be constructed as near as possible to the active area.  When necessary, haulers 
will dump waste at the edge of the designated wet weather area to allow the 
compactor or dozer to push the waste into the fill.  Bedroc Limited, LLC (Bedroc) 
will maintain the access roads for the life of the landfill so that the facility will be 
easily accessible in all weather. 

 
6. Plan for Operating - NAC 444.684 
 

6.1. Personnel and Equipment 
This manual has been designed to be useful both as a field reference document and as 
a training manual for classroom and self-instruction purposes.  Every employee is 
expected to be familiar with its use and location at the site.  All landfill employees 
will be given site-specific training regarding waste characterization and handling.  
Management personnel have been certified as having completed the Landfill 
Operations Course offered by the Environmental Industry Associations.   
 
The number of employees working at the site will vary depending of the amount of 
waste anticipated during that day.  A list of the positions, as well as, job descriptions 
are included in the facility’s Integrated Site Wide Contingency Plan (ISWCP). 
Additional employees or subcontractors may be working from time to time to perform 
functions such as general maintenance, cell construction, liner installation, litter 
control, etc. 
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Equipment requirements may vary in accordance with the method and scope of 
activities on-site at any given time.  The primary operating equipment may include a 
dozer, water truck, wheel loader, scraper, compactor or equivalent equipment.  
Equipment necessary for the normal landfill operation will be maintained and stored 
on-site.   
 

 
6.2. Communication Systems 
The scale house attendant, landfill supervisor and equipment operator(s) will have 
mobile phones to help facilitate normal day to day operations, outbreak of a fire and 
for other emergency purposes. 

 
6.3. Initial Waste Placement 
The initial placement of waste in a new cell will be in a careful and controlled manner 
where the leachate collection system and the liner are most vulnerable.  Select waste, 
avoiding bulky and large rigid items, will be placed as the first lift.  This layer will be 
a minimum of 2 feet thick, will not be compacted, and will serve as a protective layer 
to the liner and drainage system.  Markers will be placed along the edge of liner so 
that filling operations in the Class I cells do not extend outside lined areas and 
adequate room is left to allow for applying the final cover.   
 
6.4. Operation and Maintenance - NAC 444.686 
 
The operation and maintenance of the site will be in a manner which will not create 
odors, unsightliness or other nuisances.  An unnecessarily large working face makes it 
more difficult to control litter, and is unsightly.  The area of the working face should 
be the smallest area practicable while still allowing for safe and efficient operation of 
vehicles and equipment.  Incoming wastes are unloaded as near as possible to the 
working face.  The unloading area is adjacent to the working face to help minimize 
pushing distance.  With the exception of inclement weather or a new transition phase, 
there will be only one unloading area and one working face.  
 
Depositing waste outside the unloading area will be prohibited.  Any waste 
mistakenly deposited outside the unloading area will be promptly removed and 
transported to the working face.  Once deposited in the unloading area, waste will be 
pushed to the working face, spread and compacted on a slope no steeper than three 
horizontal to one vertical.  In accordance with NAC 444.686 (4), waste will be spread 
in thin layers that do not exceed 2 feet before compaction.  Bulky waste material will 
not be placed within 3 feet of the final surface of the slide slopes.   
 
Equipment operators are to operate the compactor and waste moving equipment up 
and down the working face and fill in any holes that develop with loose waste in 
order to achieve good compaction.  If several types of wastes are deposited in the 
unloading area, the equipment operator will mix the various waste types while 
pushing.  A high degree of compaction extends the life of the landfill, reduces cover 
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material, and reduces wind-blown litter.  The equipment for compaction is 
appropriately sized and will make a minimum of 2 full passes over each layer of 
waste.   
 
Periodic visual inspections of the visible tail of the liner will be conducted by site 
personnel for confirmation that no slippage has occurred 
 
6.5. Daily Cover - NAC 444.688(1)(a) 
The site has an adequate quantity of earth cover (NAC 444.678(4)) that is workable 
and compactable and does not contain organic material of quantity and distribution 
conducive to harboring and breeding disease vectors.  Cover material will be obtained 
from cell construction activities and adjacent borrow areas where the soil material is 
silty, gravelly sands.  The borrow areas and soil balance are shown on Drawing No. 
19 of the permit application.  The cover material will be clean soil, not previously 
mixed with waste materials or an alternate daily cover (ADC) material that has been 
approved by NDEP.   
 
A minimum of six inches of cover material will be placed over exposed compacted 
waste at the end of each operating day to control fires, odors and blowing litter.  The 
integrity of the cover material will be maintained until further filling is resumed or the 
final cover is constructed.  The cover material will be routinely inspected and erosion, 
cracks and depressions will be repaired as soon as possible.  The cover material will 
be graded to promote drainage of surface water with slopes of not less than three (3) 
percent.   

 
6.6. Intermediate Cover - NAC 444.688(1)(d) 
Intermediate cover will consist of a minimum of a 12-inch compacted soil layer and 
will be placed in areas that have not reached their final closure elevations.  This cover 
will be applied whenever another lift of waste will not be placed for more than 90 
days.  The cover material will be spread, compacted, and graded to promote drainage 
of surface water with slopes of not less than three (3) percent.  Also, intermediate 
cover will be applied to as soon as practicable to areas which exhibit erosion, 
cracking, or excessive settlement.  The condition of the exposed intermediate cover 
will be evaluated by landfill personnel on a monthly basis. 

 
6.7. Final Cover  
The final cover will be applied to areas where final elevation has been attained.  Final cover 
will be placed in accordance with the facilities approved closure plan.  The condition of the 
final cover will be evaluated by landfill personnel on a monthly basis.  
 
6.8. Litter Control Plan - NAC 444.684(2)(b) 
Litter at the site is controlled by several measures.  Vehicles transporting waste are required 
to have their loads adequately covered in accordance with all transportation regulations.  
Once the waste is unloaded in the disposal area, it is compacted by heavy equipment and 
covered to prevent free blowing litter.  Litter control fences/berms will be located as 
close as practical to the active working face.  The  
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entire facility perimeter will be inspected daily and any discovered scattered litter will 
be returned to the working area.   
 
Additional litter control fences may be constructed and placed in strategic locations 
around the working face to capture wind-blown material. The perimeter berms will 
also serve to capture and contain wind blow debris from the landfill.  During 
extremely windy conditions, all activities that could lead to blowing litter will be 
curtailed.  In accordance with NAC 444.686(2), the working face of the landfill will 
be restricted in width and will be as narrow as possible. 
 
6.9. Vector Control Plan - NAC 444.6678, NAC 444.694 
An effective vector control plan involves preventing vectors from living and 
becoming established on the landfill by not providing sources of food, water, and/or 
shelter.  The most important measures taken at the facility to minimized vector 
problems is prompt placement, compaction, cover and intermediate cover of all 
exposed waste.  Slopes will be graded to a minimum of 3% for drainage purposes to 
prevent ponding of water.  Waste accepted at the landfill such as dead animals and 
other highly putrescible wastes will be placed in a separate trench or area and covered 
immediately. 

 
If vectors become a nuisance, additional measures will be taken to correct the 
problem.  These measures may include the services of a pest control contractor who 
will be responsible to select the appropriate control measure(s) for the specific type of 
vector creating the nuisance.   

 
7. Acceptable Waste  
The following section describes the types of waste that are received at the landfill. 

 
7.1. Acceptable Wastes 

• Solid waste as defined in NRS 444.490 
• Special Waste as identified in this Operations Plan 
 

7.2. Unacceptable Wastes 
No hazardous waste as defined in Title 40 of the Code of Federal Regulations (40 
CFR) Part 261 or materials offering an undue hazard to landfill personnel or the 
landfill operations will be accepted at the facility.  The following are examples of 
unacceptable waste. 

• Liquid waste as defined by NAC 444.692(4) 
• Hazardous waste, as defined by NAC 444.580 & State and Federal 

Regulations 
• Septic tank pumpings and raw sewage as defined in NAC 444.654 (2) 
• PCB waste, as defined by State and Federal Regulations 

 
8.  Special Wastes - NAC 444.684(2)(c)  
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8.1. Sand-Oil Separator and Waste Soaked Oils (NAC 444.650) 
Sand-oil separator and oil-soaked waste will be disposed in the Class I  facility. These 
materials will be analytically sampled at a certified laboratory before they are loaded 
onto any trucks destined for  Bedroc’s Class I landfill to ensure that they do not 
exceed regulated hazardous constituent levels. The hauler will be responsible for the 
acceptance of this material and must provide documentation and manifests to 
operators at  Bedroc before the materials can be accepted.   Bedroc requires that the 
generator of this material provide certified analytical results that demonstrate 
compliance or absence of hazardous constituent levels. It is  Bedroc protocol that all 
wastes being unloaded at the facility be screened to insure that neither hazardous 
waste nor PCB wastes will be deposited at the lined, Class I landfill.  
 
8.2. Medical Waste 
Wastes generated in the medical industry consist of a wide variety of materials, 
ranging from office paper, packaging and food wastes to sharps, chemotherapeutic 
and pathological wastes.  These materials are referred to as Regular Medical Waste 
(“RMW”).  Medical waste, as defined in NAC 444.589, will be accepted at the 
facility.  This material will not be disposed of less than 4 feet from the top of the final 
lift.  These wastes will be accepted only by approved medical waste generators that 
maintain the appropriate sampling and records.  Per NAC 444.646 (and the fact sheet 
entitled “Treatment Collection and Disposal of Infectious Medical Waste”), this 
waste will be managed in the same manner as Class I wastes, with the exception that 
when this waste arrives at the facility they will be placed and covered with a layer of 
suitable cover material compacted to a min uniform depth of 36 inches..   
 
RMW is defined as described  in 49 CFR pt. 173, App G.  
 
8.3. Petroleum Contaminated Soil 
 
Bedroc will accept petroleum contaminated soil (PCS) at the Class I facility.  The 
generator of this material is responsible to determine the characteristics of their 
material and will demonstrate through sampling and analysis that it is not a hazardous 
waste and can be disposed of at the landfill. All loads will be inspected to ensure no 
free liquid is present.  The volume of PCS accepted at the landfill will be a maximum 
of 5,000 tons per calendar year. 
 
The generator must make an initial characterization of each source of PCS prior to 
potential acceptance of the material. In addition, a hazardous waste determination will 
also be performed on each source pursuant to 40 CFR 262.11. The analysis and 
hazardous waste determination of each PCS source type will be performed by a 
laboratory certified by the State of Nevada to perform those analyses.   

 
The facility will consider accepting Petroleum Contaminated Soils within the Landfill 
Disposal Area as identified in two categories as shown below. 
 
Categories: 
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 Petroleum Contaminated Soils less than < 600 PPM ORO/DRO, and < 300 
PPM GRO; 

 Petroleum Contaminated Soils greater than > 600 PPM ORO/DRO or > 300 
PPM GRO. 

  
Permitting and Acceptance Criteria: (Reference bullets shown below). 
 
The generator/source of the waste must submit a Non-Hazardous Waste 
Determination for review and screening of the soil for acceptance. The profile will 
identify the material source and generator, tests results, soil quantity, and other 
information pertaining to the soil treatability (less < than or greater > than 600/300 
PPM). Only shipments accompanied by the appropriate documentation and 
transported in compliance with applicable regulations will be accepted at the facility. 
No storage of any PCS will occur at the facility. 

  
 Petroleum Contaminated Soils Less than < 300/600 PPM: 

Petroleum contaminated soils under 600 PPM DRO and ORO and under 300 
PPM GRO accompanied by the appropriate analytical testing results as 
described within this plan will be accepted at the facility. 

  
 Petroleum Contaminated Soils greater than > 300/600 PPM: 

Contaminated soils over 600 parts per million (PPM) DRO or ORO or over 
300 PPM GRO as described within this plan will not be accepted at the 
facility.  

 
9. Waste Screening - NAC 444.6665 
The Class I landfill will have the following program in place for detecting and preventing 
the disposal of regulated hazardous waste, PCB wastes, and other unauthorized wastes. 
 

9.1. Waste Delivery 
The scale house is located at the entrance and controls access to the facility and 
monitors all vehicles entering and exiting.  Signs are posted at the entrance of the 
facility informing customers of the acceptable and unacceptable types of waste.  The 
scale operator is responsible to visually monitor and ensure that all incoming solid 
waste is weighed and appropriate records are maintained.  Records include the 
customer name, hauling company, date, time, and quantity (weight and/or volume) of 
all in-coming solid waste.   
 
9.2. Pre-Screening and Inspections 
Inspection of incoming loads at a minimum will consist of a visual inspection while 
waste is on the vehicle.  In the case of closed container trucks waste may be dumped 
and spread at the operating face and a visual inspection made of the contents to check 
for unauthorized and suspect materials.  Facility personnel will be trained to identify 
unauthorized waste, the proper steps to take if unauthorized waste is accepted, how to 
report the unauthorized waste, and how to conduct the proper response actions.  In 
addition, waste unloaded on the active face is inspected by the equipment operators 
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before and during placement and compaction.  Prior to placement, salvage operations 
to recover recyclable material may be performed. 
 
Incoming loads will be inspected by facility personnel on a random basis, but no less 
than 4 loads per month.  Drivers will be directed to dump in the area of the working 
face, where the waste will be spread and inspected for unauthorized wastes.  
Documentation of these inspections will be maintained at the landfill.  Facility 
personnel are trained and familiar with acceptable and unacceptable wastes.  In most 
cases, unacceptable wastes will leave the landfill on the vehicle it arrived on.  An 
exception to this procedure may occur for explosives in which the local law 
enforcement officials will be called. 
 
Every effort will be made to preclude the inadvertent acceptance of unauthorized 
waste through pre-screening and inspections.  However, in the case of inadvertent 
receipt of these wastes, facility personnel will take appropriate response measures.  
These personnel will be trained to conduct the waste inspections, identify 
unauthorized waste, perform appropriate response actions, and document the 
incidents. 
 
9.3. Training and Procedures 
The objective of the training program is to teach facility personnel to recognize, 
remove and report receipt of unauthorized and hazardous solid waste.  All on-site 
personnel involved with waste acceptance and disposal activities including, but not 
limited to, the site manager, scale house attendant, waste spotter, and equipment 
operators will be trained to identify such waste and to take the correct response.  
Training in these procedures will take place within three months of implementing this 
Program, or within three months of the date of hire.   
 
A refresher, training course will be performed annually, and will include any changes 
to this Program.  Employees are trained to identify and exclude materials that may be 
considered hazardous.  Documentation of the training will be maintained in the 
facility Operating Record, available for review by the NDEP.  The following sections 
discuss each component of the training program. 
 
9.4. Recognize Unauthorized Waste 
A waste inspection program will be in effect at the facility to identify unauthorized 
waste.  Every incoming waste hauler will stop at the scale house prior to proceeding 
to the tipping area.  The scale house attendant will review waste manifests, if 
applicable, to verify that only acceptable waste is listed.  Facility personnel will 
visually examine the contents of waste hauling vehicles prior to allowing them to tip, 
during tipping, and while spreading and compacting with waste.   
 
Personnel will be trained to recognize wastes that are not acceptable for disposal at 
the facility, such as hazardous waste and PCB waste.  Some indicators of 
unauthorized wastes include: 
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• Hazardous labels and/or markings 
• Waste that may be contaminated with PCBs 
• Batteries 
• Powders, dyes, chemical odors, smoke, solvents, paints cans 
• Drums or commercial-size containers,  
• Containers holding free liquids and/or excessive or unusual moisture 

 
 
 
9.5. Removal of Unauthorized Waste 
Facility personnel will be trained in the proper steps to take if unauthorized waste is 
accepted at the facility.  The training will include procedures for segregating and 
containing the waste.  Personnel will immediately notify the Facility Manager if 
unauthorized waste is discovered or accepted at the facility.   
 
When a suspicious waste or container is detected in vehicles prior to tipping or during 
inspections, the driver of the vehicle will be directed to leave the site.  If unauthorized 
waste is detected after tipping, the load will not be accepted and it will be segregated 
from acceptable waste.  If possible, the unauthorized waste will be reloaded into the 
vehicle that transported the waste to the site.  In the event unauthorized waste is 
discovered, access to the area will be restricted and the situation carefully assessed.  
Such waste will be adequately segregated from acceptable waste, secured and 
contained to prevent leakage or contamination to the environment.  Such wastes will 
be isolated from other incoming waste using mobile equipment such as a backhoe or 
loader, and properly contained until it can be transported off-site for disposal or 
treatment at an approved facility.   
 
If the unauthorized waste cannot be segregated using equipment, the area will be 
isolated and fill operations moved to another location, or halted until a licensed 
contractor can be contacted to properly remove the unauthorized waste.  In cases 
where manual segregation will not pose unacceptable risk to facility personnel, under 
the direction of the Facility Manager, personnel may selectively segregate waste 
manually, while exercising caution to avoid exposure or injury.  Wherever possible, 
positive identification of the material and its source will be obtained. 
 
If hazardous waste or PCB waste is discovered, it will be contained to prevent spills 
or leaks, or any contact with other materials.  If the hazardous or PCB waste is 
already in a container, the container will be inspected for leakage, contained by 
another means if necessary, and segregated from acceptable waste in an area where 
any spills or leaks will be contained.  Facility personnel NDEP shall notify NDEP if 
hazardous waste or PCB waste is discovered at the facility. 
 
All employees that are handling hazardous waste or waste of questionable character 
are required to use protective clothing and equipment in accordance with 
Occupational Safety and Health Administration (OSHA) standards.  The Facility 
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Manager will remove the unauthorized waste from the site as soon as practicable, but 
not to exceed 90 days after discovery.  The Facility Manager will provide to the 
NDEP, via the operating record, a record identifying the waste and its final 
disposition. 
 
9.6. Recordkeeping 
Each incident of unauthorized waste refusal or acceptance will be recorded.  The 
records will include information such as the date and time of the incident, waste 
type(s), generator, hauler, facility personnel involved, response actions (including 
records of transportation and ultimate disposition), regulatory interaction and 
correspondence, and other relevant documentation.  All reports and resulting 
correspondence will be maintained at the facility or other designated location 
throughout the life of the facility and the post-closure care period, and will be 
available to NDEP for review. 

 
10. Run-on and Run-off Control - NAC 444.6885, NAC 444.6887  
These controls are described in the design report. 
 
11.  Erosion and Dust Control - NAC 444.696 
Adequate water will be available at all times from an onsite well for dust control and for 
compaction of cover material.  The landfill site has the potential for wind erosion. Since 
the site receives nominal amounts of rain, hydraulic erosion poses little threat to the site.  
 
The perimeter berm will prevent overland flow of water onto the landfill. Neither run-on 
of water from the surrounding area, nor run-off from the landfill area is expected to be a 
problem due to the design of the landfill and the low frequency of precipitation events. 
 
The design of the final cover has taken wind erosion into consideration. The final cover 
has been designed to have 24 inches of native material above the flexible membrane cap 
with native plant species in addition to native gravels and mulch produced on site (See 
Closure Plan).   Bedroc will inspect the landfill on a quarterly basis to evaluate the 
integrity of the final cover.  If the integrity of final cover is damaged, Bedroc will restore 
the lost material and reseed. 
 
Sources of dust at the facility include the delivery of material, material handling, and 
material screening. Dust from incoming vehicles will be minimized by periodic wetting 
of roads. Incoming loads will be sprayed down before unloading if necessary. The 
existing gravel driveway also minimizes dust generation. A water truck is maintained 
onsite to provide dust control and moisture addition to the materials.  Bedroc pumps 
water from the onsite well to the water truck, via the standpipes located strategically on 
the property.  Facility workers will be provided OSHA-approved dust masks upon 
request when working in dusty conditions. 
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12. Odor Control - NAC 444.686(1) 
The operation and maintenance of the site is in such a manner as to not create odors, 
unsightliness or other nuisances.  While some odor is to be expected at landfills, 
nuisance-level odors should not be produced at a properly managed facility.  Measures 
taking at the facility to control odor are properly covering the waste and limiting the size 
of the working face.  Nuisance odor problems are diminished further by prevailing on-
site winds and by the absence of nearby sensitive receptors (neighbors).  

 
13.  Miscellaneous Requirements and Reports - NAC 444.702 
Scavenging at the Class I facility and at the working face is prohibited.  The site will be 
inspected daily and all scattered paper and other lightweight debris returned to the fill 
area and covered.   Bedroc will maintain records onsite documenting the weight or 
otherwise adequately measuring and recording all solid waste delivered to the site.  
Records will be kept at the site for one month and thereafter will be stored at 2745 N. 
Nellis Blvd.   Bedroc will prepare a quarterly report detailing the type and weight of solid 
waste received at the site on a form prescribed by the Division. The report will be 
submitted to NDEP on a quarterly basis.  A volumetric survey will be conducted at least 
once every 5 years until the site is closed and submitted to NDEP in accordance with 
NAC 444.702(7). 
 
14.  Operating Records 
All information contained in the operating record will be furnished upon request to 
NDEP or be made available at all reasonable times for inspection by NDEP.  These 
records will be kept for the life of the facility.  In accordance with NAC 444.7025, the 
Facility will record and retain the following documentation in the operating records:  
 

a) Any demonstration of restrictions on location required by NAC 444.678 to 
444.6795  

 
NAC requires that a Class I Disposal Site be located at least one-fourth mile from 
the nearest inhabited domestic dwelling or place of public gathering or 1,000 feet 
from a public highway, unless special provisions for the beautification of the site 
and the control of litter and vectors are included in the design and approved by the 
solid waste management authority.   
 
The Class I site is located approximately 30 miles from the nearest inhabited 
dwelling and place of public gathering.  However, because the proposed boundary 
of the facility falls within the 1,000 foot setback from U.S. Highway 93, the 
facility has prepared a beautification plan to address the activities to provide 
visual screening of landfill activities from the general public.  This plan will be 
maintained in the facilities operating record and has been submitted with this 
application under separate cover.    

 
b) Records of inspection, training procedures and procedures for notification 

required by NAC 444.6665 
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Records of inspection, training procedures and procedures for notification 
identified in this operating plan are maintained in the facilities operating record. 

 
c) Results from the monitoring of gas and any remediation plans required by NAC 

444.667 
 

A plan has been prepared for the Bedroc Landfill and Waste Management Facility 
to address the monitoring requirement for odors and explosive gases as required 
by the Nevada Administrative Code, which requires the owner/operator of Class I 
Disposal Facilities to provide safeguards against the uncontrolled migration of 
decomposition gases (methane, hydrogen sulfide, carbon dioxide), collectively 
referred to as landfill gas, originating from the waste being disposed of at the site.   
 
Specifically, this plan addresses means for monitoring for the presence and 
concentration of decomposition gases, the concentrations limits, above which will 
require remedial actions for the control of decomposition gases, and establishes a 
schedule for the submission of a Decomposition Gas Remediation Plan in the 
event one is required based on routine monitoring results.  The gas monitoring 
will be maintained in the facilities operating record and has been submitted with 
the application under separate cover. 

 
d) Any documentation relating to the design of the municipal solid waste landfill 

unit for the placement of leachate or gas condensate as required by paragraph (b) 
of subsection 2 of NAC 444.692 

 
A plan has been prepared for the Bedroc Landfill and Waste Management Facility 
to address the requirements established in Nevada Administrative Code and 
provide information regarding the design and construction of the proposed Class I 
Disposal Facility.  A drawing set has been prepared to illustrate the proposed 
construction and development of the facility.  The proposed Class I Disposal 
Facility will be equipped with a synthetic liner and leachate collection system for 
the disposal of waste.  The report of design will be maintained in the facilities 
operating record and has been submitted with the application under separate 
cover. 

 
e) Any demonstration, certification, finding, monitoring, testing or analytical data 

from the program for monitoring groundwater required by NAC 444.7481 to 
444.7499, inclusive;  

 
A Groundwater Monitoring and Reporting Plan has been prepared for the 
proposed landfill in accordance with the groundwater monitoring requirements of 
the Nevada Division of Environmental Protection (NDEP), Solid Waste 
Regulations (SWR).  The Groundwater Monitoring and Reporting Plan is a 
guidance document for collection and analysis of representative groundwater 
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samples from the uppermost aquifer beneath the proposed Class I solid waste 
management unit, and for managing those data.  The groundwater monitoring 
plan will be maintained in the facilities operating record and has been submitted 
with this application under separate cover. 

 
f) Plans for closure and post closure and any monitoring, testing or analytical data 

required by NAC 444.6891 to 444.6896, inclusive; and  
 

A plan has been prepared for the Bedroc Landfill and Waste Management Facility 
to address the closure and post-closure requirements as required by the Nevada 
Administrative Code.  This plan provides a description of the final cover and the 
actions associated with closure of the facility, an estimate of the area and quantity 
of waste subject to closure, and the maintenance and monitoring activities to be 
performed during the post-closure period.    

 
Any changes or modifications to the Closure Plan will be approved by NDEP 
prior to implementation at the facility.  The Closure Plan and future modifications 
or additions to the plan will be maintained in the facility’s operating record.  The 
closure and post closure plan will be maintained in the facilities operating record 
and has been submitted with this application under separate cover.      
 

g) Any documentation of cost estimates and financial assurance required by NAC 
444.685  

 
A plan has been prepared for Bedroc Landfill and Waste Management Facility to 
address the financial assurance requirements.  This plan identifies the mechanism 
used to demonstrate financial assurance as well as the estimated costs for closure 
and post closure monitoring.  The plan will be maintained in the facilities 
operating record and has been submitted with this application under separate 
cover.   
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1.0 INTRODUCTION 
 
1.1  Purpose and Scope of Plan 
 
The purpose of this Integrated Site Wide Contingency Plan (ISWCP), which was 

developed specifically for operations by Bedroc Limited LLC (Bedroc) at the Bedroc 

Landfill and WMF (Bedroc Landfill), is to assign responsibilities, mandatory safety 

procedures, and provide for contingencies that may arise while operations are being 

conducted at the site. This plan complies with, but does not replace, Federal Health 

and Safety Regulations as set forth in 29 CFR 1910 and 1926 and guidance 

established by the Nevada Division of Environmental Protection and the Nevada 

Division of Industrial Relations. This plan is a guidance document to be used by 

Bedroc staff, regulators, and visitors as a supplement to such rules and regulations. 

Copies of the ISWCP will be provided to employees and are available to visitors upon 

request. 
 
1.2 Applicability 
 
The provisions of the ISWCP are mandatory for all Bedroc staff and visitors engaged 

in activities on site which may involve health and safety hazards. The Bedroc Site 

Safety Officer (SSO) shall supply this ISWCP to each site subcontractor in order to 

fulfill Bedroc’s obligation under 29 CFR 1910.120(b)(15), or State equivalent, to inform 

workers of site hazards. The ISWCP may be used as a guidance document by 

properly trained and experienced Bedroc subcontractors. However, Bedroc claims no 

responsibility for the use of this ISWCP by others and does not guarantee the health 

and safety of any person entering the site. 
 
This ISWCP is written for the specific site conditions, purposes, and personnel 

specified. However, changing and/or unanticipated site conditions may require 

modification of this Plan in order to maintain a safe and healthful work environment. 

Any proposed changes to this plan should be reviewed by the Bedroc Corporate 

Health and Safety Officer (CHSO), or his designee, before their implementation. If this 

is not feasible, the SSO may modify the plan and record all changes. Under no 
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circumstances will modifications to this plan conflict with Federal, State, or local health 

and safety regulations. 

 
1.3 Recordkeeping 
 
ISWCP Compliance Agreement: All Bedroc personnel working at the facility shall read, 

understand and sign the ISWCP Site Safety Compliance Agreement located in 

Attachment A prior to beginning work at the site. 

 

2.0 BEDROC LANDFILL 
2.1 General Facility Identification Information 
 
The Bedroc Landfill is a Class I landfill authorized by the Nevada Division of 

Environmental Protection (NDEP). Prohibited wastes include hazardous waste, 

medical waste, polychlorinated biphenyls (PCBs), and liquids or containers with 

liquids. 

 

The Bedroc Landfill is located on US Highway 93 at mile marker 8 in Lincoln County, 

Nevada. It is approximately 30-miles south of Alamo and 65-miles north of Las Vegas. 

The facility is open 24 hours per day, 365 days per year with the exception of July 4th, 

Thanksgiving Day, Christmas Day, and New Year’s Day. The facility is approximately 

140-acres in size.  
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2.2 Facility Name 
 
The legal name of the facility is the Bedroc Landfill and WMF 
 
2.3 Operator 
 
The legal operator of the facility is Bedroc Limited LLC 
 
The contact information for the owner is: 

2745 North Nellis Boulevard 
Las Vegas, NV  89115 
702-369 -4242 (office phone) 
702-459-3742 (fax) 
Attn: Mr. Ryan Williams 
 
2.4 Physical Address 
 
The Bedroc Landfill is located on US Highway 93 at mile marker 8 in Lincoln County, 
Nevada 
 
2.5 Mailing Address 
 
The mailing address for the facility is: 

Bedroc Limited LLC 
2745 North Nellis Boulevard 
Las Vegas, NV  89115 
Attn: Ryan Williams  
 
2.6 Other Identifying Information 
 
The property’s legal description is: N 1/2SE1/4; SW1/4SE1/4; NE1/4; E1/2W1/2 

 Lincoln County, Nevada. 

 
APN: 008-201-13 



 Integrated Site Wide Contingency Plan 8 

 

 
ISWCP DRB 

3.0 KEY CONTACTS FOR ISWCP DEVELOPMENT AND MAINTENANCE 
 
Operator: Ryan Williams 
  Bedroc Limited LLC 
  2745 N. Nellis Boulevard 
  Las Vegas, NV  89115 
  702-250-3045 (office phone) 
  702-459-3742 (facsimile) 
 
Consultant: Douglas Bell, C.E.M. 
 Converse Consultants 
 731 Pilot Road, Suite H 
 Las Vegas, NV  89119-4429 
 702-376-2908 (office phone) 
 702-269-8353 (facsimile) 
 
Facility: Ron Williams (Landfill Supervisor) 
 Bedroc Landfill and WMF 
 US Highway 93, Mile Marker 8 
 Lincoln County, NV 
 702-250-8328 (office phone) 
 775-725-3509 (scale house) 
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4.0 FACILITY 
4.1 Site History 
 
The Bedroc Landfill is adjacent to the Western Elite Class III facility which was opened 

in 2006. The facility is located on US Highway 93 at mile marker 8 in Lincoln County, 

Nevada. The facility is approximately 140-acres in size. It is approximately 30-miles 

south of Alamo and 65-miles north of Las Vegas. It is open 24 hours per day 365 days 

per year with the exception of July 4th, Thanksgiving Day, Christmas Day, and New 

Year’s Day. 

 
4.2 Map & Descriptions 
 
A facility map (Drawing No. 1B) which identifies the facility’s layout and features 

including roads, buildings, chemical storage areas, and equipment storage areas is 

provided in Appendix A. 

 
4.3 Photos 
 
Photographs of the facility features have been provided in Appendix B. 
 

4.4 Entrance Signage 
 

Hazardous materials may also be inadvertently delivered to the landfill by customers. 

Signs are posted at the entrance of the facility which will inform customers and visitors 

of what materials are accepted and prohibited for disposal at the landfill. A copy of the 

landfill entrance signage is provided in Appendix C.  
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4.5 Accepted Wastes 
The Bedroc Landfill accepts the following solid wastes:  

 Municipal Solid Waste (MSW) 

 
4.6 Prohibited Wastes 
The Bedroc Landfill does not accept the following wastes:  

 Hazardous Waste 

 Medical Waste 

 Polychlorinated Biphenyls (PCBs) 

 Liquids Wastes 

 Containers with Liquids (drums, pails, etc.) 

 Explosives 

 
Every effort will be made by Bedroc staff to preclude the acceptance of prohibited 

waste through the pre-screening process. However, in the event that prohibited wastes 

are inadvertently received, Bedroc staff will take the following measures: 

 The Landfill Manager will be immediately notified. 

 A visual inspection of the material/containers and labels will commence. 

 Drums or other liquid containers will be checked for leaks. 

 If no leaks are detected, the container will be removed from the working face 

under the supervision of the Landfill Manager and placed onto a secondary 

containment system. 

 Containers which are observed to be leaking will be removed from the working 

face as quickly as possible using a wheel loader so that the contents of the 

container will drain into the bucket. The container should remain in the bucket 

until proper characterization can be performed. 

 Waste which has been impacted by an unknown liquid should be removed from 

the working face and staged on visqueen sheeting (or another impermeable 

layer) on the lined area of the landfill until proper characterization can be 

performed. 
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 All incoming waste should be directed to an alternate area of the working face 

for tipping in the event that additional characterization and waste removal is 

deemed necessary. 

 Bedroc will contact its environmental consultant so that a proper 

characterization can be performed. 

 Bedroc will also contact the NDEP within 24-hours and provide the following 

information: 

o Name of the facility. 

o Type of prohibited waste (if known). 

o Location of the prohibited waste. 

o Condition of prohibited waste. 

o Corrective actions which are underway. 
 

4.7 Presumed Explosives 
In the event that explosives, presumed or otherwise, are encountered on the working 

face, the material will be cordoned off with caution tape and the Lincoln County Sherriff 

will be notified immediately. The landfill will also be shut down in accordance with the 

procedures outlined in Sections 13.7 and 13.8. 
 

In the event that explosives, presumed or otherwise, are encountered in a vehicle 

during pre-screening, the Lincoln County Sheriff will be notified immediately and the 

vehicle operator will be informed of the situation and asked to stand by. The vehicle 

license plate and make/model will also be recorded in the event that the operator 

elects to leave the site. 

 
4.8 Load Rejection 
Each incident of load rejection will be recorded on a load rejection form which will be 

completed by the scale house attendant and reviewed by the Landfill Manager. The 

form will include the following information: 

 The date and time of the incident. 

 The waste type (if known). 
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 The generator (if known). 

 The hauler (if known).  

 Facility staff which are involved. 

 Response/corrective action taken. 

 Regulator(s) notified. 

 Any other pertinent information. 

 

Completed load rejection forms and other relevant information pertaining to the 

incident will be maintained at the scale house and will be available to regulators for 

review. Copies of “clean” load rejection forms are provided in Appendix D. 

 
4.9 Accidental Acceptance 
In the event of accidental acceptance of prohibited waste, an accidental acceptance 

form will be filled out by the Landfill Manager. The report will include the following 

information: 

 The date and time the waste was discovered 

 The waste type (if known) 

 The waste generator (if known) 

 The hauler (if known) 

 Facility staff which are involved 

 Response/corrective action taken 

 Regulator(s) notified 

 Any other pertinent information 

 

Copies of completed accidental acceptance forms and other relevant information 

pertaining to the incident will be maintained at the scale house and will be available to 

regulators for review. Copies of “clean” accidental acceptance forms have been 

provided in Appendix E. 
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Bedroc anticipates that prohibited wastes will be discovered during the pre-screening 

process and will leave the landfill on the vehicle it arrived on with the exception of 

presumed explosives. 

 
5.0 EMERGENCY CONTACTS/NOTIFICATION NUMBERS 
 

The following is a listing of emergency contacts for landfill personnel, emergency 

response personnel, and regulatory authorities related to the Bedroc Landfill. This list 

is also posted in the storage building and the scale house. 

 
Facility Manager 
Ryan Williams 
702-250-3045 (cellular phone) 
702-459-3742 (facsimile) 
 
Landfill Supervisor 
Ron Williams 
702-250-8328 (cellular phone) 
702-459-3742 (facsimile) 
 
Scale House 
775-725-3509 (land line) 
 
Lincoln County Sheriff 
702-725-3375 
 
Lincoln County Fire Department (Volunteer) 
Alamo Substation 
775-725-3375 
 
Fire, Police, Ambulance 
911 
 
Nevada Division of Environmental Protection 
775-687-4670 (land line) 
775-687-5856 (facsimile) 
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6.0 HEALTH AND SAFETY PLANNING 
 
6.1 Site Specific Health and Safety Personnel 
 
Title Name Phone 

Site Safety Officer Ron Williams (702) 250-8328  

Corporate Health & Safety  
Officer Ryan Williams (702) 250-3045 

Corporate Compliance Officer Sonny Boeckman (702) 498-3945 

 
6.1.1 Site Safety Officer (SSO) 
 
The SSO, who is also the Landfill Supervisor, shall direct on-site operations on a day 

to day basis. The SSO may delegate all or part of these duties to a properly qualified 

Bedroc employee. The primary responsibilities of the SSO will be: 

1. Implement the ISWCP and report any deviations from anticipated 

conditions to the CHSO. 

2. Ensure that Bedroc staff and visitors are aware of the provisions of this 

ISWCP, are instructed in the work practices necessary to ensure safety, 

and are familiar with planned procedures for dealing with emergencies. 

3. Ensure that Bedroc staff and visitors are aware of the potential hazards 

associated with site operations. 

4. Monitoring the safety performance of all Bedroc staff to see that the 

required work practices are employed. 

5. Correct any work practices or conditions that may result in injury. 

6. Preparation of any accident/incident reports. 

7. Halting site operations, if necessary, in case of an emergency or to 

correct unsafe work practices. 

8. Review and approval of this ISWCP. 

9. Conducts weekly safety meetings and completes the Site Safety Briefing 

Report (see Attachment B). 

10. Assumes any other duties as assigned by the CHSO. 
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6.1.2 Corporate Health and Safety Officer (CHSO) 
 
The CHSO shall:  

 1. Determine the need for periodic audits of the Bedroc operation to 

evaluate compliance with this ISWCP. 

 2. Provide health and safety support as requested by the SSO. 

 
6.1.3 Corporate Compliance Officer (CCO) 
 

The CCO shall:  

 1. Perform periodic audits of the Bedroc operation as directed by the 

CHSO. 

 2. Report audit results to the CHSO. 

 

6.2 Site Personnel 

 
Title Name Phone 

Facility Manager (1) Ryan Williams (702) 250-3045 

Landfill Supervisor (1) Ron Williams (702) 250-8328 

Scale House Attendant (1) Dawn Wade (775) 725-3509 

Heavy Equipment Operator (1) Sergio Carillo (775) 493-0479 

Laborers (5) N.A. N.A. 
 

Following are job descriptions for each staff member located at the Bedroc Landfill: 

 

6.2.1 Facility Manager – Is responsible for managing the facility in accordance with 

applicable regulations and is responsible for the implementation of this ISWCP. 

 

6.2.2 Landfill Supervisor – Opens and closes the landfill, supervises and 

coordinates the work of the landfill staff. Supervises improvements to the landfill and 
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ensures that the landfill is developed in accordance with the master development plan. 

Responsible for the safe and efficient operation of the landfill 

 
6.2.3 Heavy Equipment Operator – Operates and maintains heavy equipment and 

other site related disposal equipment. Manages the placement of MSW on the working 

face of the landfill and maximizes the use of the disposal space. Also responsible for 

performing periodic load inspections on incoming vehicles 

 
6.2.4 Scale House Attendant – Operates scales and ensures that all incoming 

vehicles are Weighed or measured. Generates Weight tickets and purchase receipts. 

Performs load inspections of incoming waste and directs customers to the working 

face of the landfill. Will also remind customers to follow safety signage while on-site, 

including speed limit signs. 

 
6.2.5 Laborers – May direct customers to the working face of the landfill and can 

assist customers with off-loading. May also perform maintenance related tasks on the 

landfill. 

 
Site personnel involved in day to day operations at the landfill are responsible for: 

1. Taking all reasonable precautions to prevent injury to themselves and to 

their fellow employees. 

2. Performing only those tasks that they believe they can do safely and 

immediately reporting any accidents and/or unsafe conditions to the 

SSO. 

3. Implementing the procedures set forth in the ISWCP and reporting any 

deviations from the procedures described in the ISWCP to the SSO. 

4. Notifying the SSO of any special medical problems (i.e., allergies) and 

seeing that all on-site personnel are aware of any such problems. 

5. Review ISWCP and signing acceptance form. 
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6.3 Visitors 
 
All visitors to the Bedroc Landfill are required to sign-in at the scale house prior to 

entering the site. Visitors include anyone who is not considered full or part time staff at 

the Bedroc Landfill. This can include: haulers, regulators, contractors, and consultants. 

Sign in information will include; name, company represented, site entry time, site exit 

time, area of the landfill to be visited, and cellular phone number, if available. A copy of 

the Visitors Log is provided in Appendix F. Bedroc and its staff, reserve the right to 

deny any individual access to the facility at any time. 

 

To protect site visitors from any adverse health effects that may result from site 

activities, all visitors will be required to follow the rules as set forth in this ISWCP. 

These rules include the following: 

1. Only previously approved official visitors with a need to be at the site will 

be permitted on site. 

2. Visitors will be advised to prearrange their visit with the SSO or CHSO. 

3. Upon arrival, the SSO or his designee will instruct the visitor(s) 

concerning specific site hazards and the safety precautions in effect. 

4. Each visitor will be required to be aware of this ISWCP and will need to 

provide any necessary PPE for his/her own use during the visit. 
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7.0 SITE RELATED HAZARDS 
 
7.1 Chemical Hazards 
 

The following chemicals are used for operations and maintenance purposes on 

the Bedroc Landfill and are stored in the vicinity of the Maintenance Building. 

Storage locations for these chemicals are identified on Plate 1 in Appendix G. 

Material Safety Data Sheets (also referred to as Safety Data Sheets) for the 

chemicals listed below, are also provided in Appendix H. 

 Unleaded Gasoline 
 Diesel Fuel 
 Hydraulic Oil 
 Engine Oil 
 Used Oil 
 Transmission Fluid 
 Antifreeze 
 Brake Cleaner 
 Starting Fluid 
 No. 2 Grease 
 Marvel Mystery Oil 
 Leachate 
 

Hazardous Substance Source Potential Health Hazards 

Unleaded Gasoline 8,000 gallon AST 

Contains benzene which may 
cause cancer. Contains ethyl 
benzene and naphthalene which 
can also cause cancer. Product is 
a skin, eye, and lung irritant. 

Diesel Fuel 10,000 gallon AST 
Contains naphthalene which can 
cause cancer. Is a skin, eye, and 
lung irritant. 

Hydraulic Oil 300 gallon AST 

Product is highly refined mineral oil 
and is not expected to cause skin, 
eye, or lung irritation. If injected 
under the skin, seek immediate 
medical attention. 
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Hazardous Substance Source Potential Health Hazards 

Engine Oil (30W) 300 gallon AST 

Product is not expected to cause 
skin or lung irritation. If contact 
with eyes occurs, flush with fresh 
water. 

Used Oil (30W) 300 gallon AST 

Product is not expected to cause 
skin or lung irritation. If contact 
with eyes occurs, flush with fresh 
water. 

Transmission Fluid (ATF) 1 x 55-gallon drum 

Not expected to cause prolonged 
or significant eye or skin irritation. 
If contact occurs, flush with fresh 
water. Product is not expected to 
be harmful if ingested or inhaled.  

Antifreeze 1 x 55-gallon drum 

Contains ethylene glycol, which is 
harmful or fatal if ingested. Over 
exposure by inhalation may cause 
respiratory irritation, headaches, 
dizziness, and nausea. Also 
causes skin and eye irritation. 

Brake Cleaner <5 gallons 

Product is a moderate eye and 
skin irritant. Inhalation may cause 
CNS excitation followed by CNS 
depression. Ingestion may have 
harmful or even fatal effects. 

Starting Fluid <5 gallons 

Prolonged skin exposure may 
cause serious burns. Eye contact 
may cause blindness. Product is 
an aspiration hazard. Inhalation of 
vapors may cause loss of 
consciousness. 

No.2 Grease <5 gallons 

Product contains a petroleum 
based mineral oil and is not 
expected to cause skin, eye, or 
lung irritation with short term use. If 
injected under the skin, seek 
immediate medical attention 

Marvel Mystery Oil <5 gallons 

Product may cause moderate skin 
irritation. Can cause severe eye 
irritation. Inhalation can cause 
nasal and respiratory irritation, 
unconsciousness, and even 
asphyxiation. Ingestion can also be 
fatal. 
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7.1.1 Leachate 
Unlike the maintenance related chemicals listed in Section 7.1.1, leachate is a 

byproduct of landfill operation. Leachate is presently not produced at the Bedroc 

Landfill; however, in the event leachate is generated, a brief discussion is provided 

below. 

 

Decomposition of organic material/MSW in landfills can produce liquid byproducts 

commonly referred to as “leachate”. As leachate is created in a landfill, it migrates to 

the bottom of the landfill (via gravity) where it encounters the landfill liner system. 

Leachate then migrates to the leachate collection and recovery system (LCRS), also 

referred to as the leachate sump. 

 

Visual indicators of a leachate release may include soil staining or standing liquid 

along the edge of the liner in the vicinity of the leachate sump.  Leachate has a foul or 

rotten odor which can be an additional indicator that a leachate release has occurred. 

If visual or olfactory indicators of a leachate release are observed, the Landfill 

Supervisor is to be notified immediately so that leachate removal from the LCRS can 

be expedited. Leachate should not be ingested or inhaled. If staff or visitors 

accidentally come into contact with leachate, they should proceed to the storage 

building and thoroughly wash the exposed area of skin with warm water and soap. 

Emergency shower and eyewash stations are also available on site. A site map 

depicting the shower and eyewash locations is provided on the facility map in 

Appendix A. 

 
7.1.2 Chemical Releases 
Chemical releases could occur at the landfill in the form of maintenance lubricants and 

fuels (hydrocarbons) for facility vehicles.  Lubricants and fuels are centrally located in 

the facility away from property boundaries.  Based on the quantities of hydrocarbons 

maintained at the landfill, even a catastrophic chemical release would remain onsite.  

In the event that a hydrocarbon release did occur at the landfill, Bedroc staff would 

absorb the released material using soil from the barrow area, then place the impacted 
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material into the landfill.  Bedroc would also notify the NDEP (and other public 

agencies as required) in the event of a release of a reportable quantity.   

 

Chemical hazards for the landfill are discussed in detail in sections 8.0 and 9.1 of the 

ISWCP.   

 

7.2 Physical Hazards 
Based on the nature of the site and its geographic location, the following physical 

hazards are present at the Bedroc Landfill. Each hazard is explained and 

control/response measures are defined: 

 
 Fire 
 Heavy Equipment 
 Noise 
 Slip, Trip, and Fall Hazards 
 Heat Stress 
 Hypothermia 
 Lifting Hazards 
 Open Excavations 
 Natural Disasters 
 Venomous Animals 
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7.2.1 Heavy Equipment 
The primary physical hazard to landfill personnel and visitors at this site is haul trucks 

and heavy equipment. Heavy equipment includes dozers, compactors, and loaders. 

Haul trucks are entering the site, transporting waste to the working face of the landfill, 

and then exiting the site frequently. Truck drivers must follow predetermined routes to 

and from the working face of the landfill and must obey posted speed limits to avoid 

conflicts with pedestrians or smaller vehicles. Landfill laborers and other site 

occupants must be cognizant of approaching haul trucks and their travel patterns.  

 

Heavy equipment spend the majority of their time on the working face of the landfill, 

but may also be found through the site, including the maintenance shop. All heavy 

equipment are equipped with OSHA backup sirens/alarms and side view and rear view 

mirrors. Heavy equipment operators must be cognizant of the locations of pedestrians 

and other vehicles at all times and obey posted speed limits. All site occupants, 

including vehicle operators, are required to wear fluorescent safety vests. 

 

The operation of heavy equipment on site presents potential physical hazards to 

personnel. The following precautions should be observed whenever heavy equipment 

is in use: 

 Personal protective equipment (PPE) such as steel-toed shoes, safety 

glasses (or goggles), and fluorescent safety vests should be worn at all 

times. 

 Personnel should at all times be aware of the location and operation of 

heavy equipment and take precautions to avoid potential conflicts. Never 

assume that the equipment operator sees you; make eye contact and use 

hand signals to inform the operator of your intent. 

 Fluorescent traffic safety vests are required for personnel working near 

mobile heavy equipment, such as loaders. 

 Never walk directly behind, or to the side of, heavy equipment without the 

operator's knowledge. 
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 When an equipment operator must operate in tight quarters, BEDROC will 

provide a person to assist in guiding the operator's movements. 

 Keep all non-essential personnel out of the working area. 
 

7.2.2 Fire 
Fire hazards exist at the Bedroc Landfill from maintenance activities using cutting 

torches. Fires may also start on the landfill from reactive materials or from flammable 

greenhouse gases which are produced by the landfill. 

Should a fire occur on the landfill’s surface or in any of the landfills structures, Bedroc 

staff will only fight incipient stage fires. Incipient stage fires are fires which are in their 

initial or beginning stages and can be controlled with hand held fire extinguishers or 

small hose systems. Hand held ABC fire extinguishers are located in the scale house, 

the storage building, and are located on each piece of equipment and each company 

vehicle. A 3,000 gallon water truck and a 4 cubic yard wheel loader are also present 

on site and can be used for fire suppression activities. 

In the event that smoldering material or flames are observed on the working face of 

the landfill, the Landfill Supervisor will be notified immediately. The heavy equipment 

operator will use the wheel loader to remove the smoldering/burning material and 

transport it to an isolated area where it will be placed on the ground and then 

smothered with dirt. The 3,000 gallon water truck can also be used to saturate the 

material. A clean stock pile of soil is maintained on site for firefighting purposes. Water 

sources for the site include an on-site well and an approximate 1-acre pond. Once the 

fire has been extinguished, Bedroc staff will monitor the area for “flare-ups” for a 

period of 1- hour. 

 

In the event that the fire cannot be controlled using the methods described above, the 

Alamo Fire Department will be summoned and Bedroc staff will stand down. All fires 

will be reported to the NDEP within 24-hours. 
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Welding activities are also performed on equipment on site. Welding activities typically 

take place in the vicinity of the maintenance building but may occur anywhere on site 

dependent upon need. To mitigate fire risks associated with welding activities, Bedroc 

has the following fire control guidelines for staff and visitors: 

 Before any flame-producing devices, i.e., cutting torches or welding irons, are 

used, detailed inspection of the work area will be conducted to determine if 

potential fire sources exist. 

 Training is provided to employees by the SSO, including how and when to use 

the equipment and evacuation drills. 

 Any potential fire sources which are identified must be moved at least 35 feet 

away before work can commence. 

 Two full 20 pound ABC fire extinguishers must be located at the work area 

when cutting/welding is being conducted. 

 Upon completion of the cutting/welding activities, the area will be inspected for 

hot metal, slag, etc. 

 

In the event that a fire does occur at the Bedroc Landfill, the scale attendant will close 

the gates to the facility and alert all inbound loads that the facility has been temporarily 

shut down. Inbound carriers will be advised to use alternate dump locations including 

the Discount Dumpsters Material Recovery Facility or the Apex Regional Landfill, if 

practical. Inbound carriers may choose to stage outside of the Bedroc Landfill and wait 

for the facility to reopen. 

 

7.2.3 Noise 
The primary noise hazard at this site is from heavy equipment. Previous surveys 

indicate that heavy equipment may produce continuous and impact noise at or above 

the OSHA action level of 85 dBA. All Bedroc staff within 25 feet of operating 

equipment shall wear hearing protective devices (either muffs or plugs). Hearing 

protection for landfill staff will be provided by Bedroc at the maintenance building. 
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Visitors will be required to stay at least 25-feet away from heavy equipment. 

Subcontractors are required to provide their own hearing protection. 

 

7.2.4 Slip, Trip, and Fall Hazards 
Slip, trip, and fall hazards may be encountered throughout the site but are most 

prevalent on the working face of the landfill. The heavy equipment operator and 

laborers should be constantly on guard to avoid uneven surfaces and trip hazards from 

debris located on the working face. Bedroc workers and visitors are required to wear 

long pants, shirts, work boots, and fluorescent safety vests while onsite and on the 

working face. 

 

7.2.5 Heat Stress 
Given the location of the landfill in the desert of southern Nevada, Bedroc workers and 

visitors are at risk of encountering this hazard. This hazard is mainly encountered 

during the summer months of June through September; however, this can vary. The 

effects of heat stress can range from transient heat fatigue, cramps, and/or 

exhaustion, to heat stroke which may cause serious illness or death. A number of 

other interacting factors, including clothing, workload, and individual characteristics of 

the worker, may contribute to heat stress. Bedroc provides workers and visitors with 

drinking stations which are located at the scale house. These locations are also air 

conditioned and can be used for break periods and cool down sessions. Bedroc also 

recommends that light colored clothing and large brimmed hats be worn while working 

outdoors. 

 

7.2.6 Cold Stress 

Temperatures in the southern Nevada desert can reach freezing during the winter 

months of November through March. This can create an environment for cold stress 

hazards, especially for Bedroc laborers. Cold stress, also known as hypothermia, is a 

condition in which core body temperature drops. Characteristics can include shivering 

and confusion. Factors contributing to cold stress can also include clothing, wind-chill, 
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and individual characteristics. Bedroc recommends that warm clothing including head 

cover and gloves be worn during periods of cold or inclement weather. The scale 

house and maintenance building are heated and can be used for period breaks during 

periods of cold. 

 

7.2.7 Lifting Hazards 

Lifting hazards are most often associated with back injuries due to improper lifting of 

heavy objects; however, lifting hazards can also be encountered when lifting lighter 

objects. Lifting large and light objects can be cumbersome and present lifting hazards 

as well. Bedroc laborers and the heavy equipment operator may be exposed to this 

hazard during their day-to-day responsibilities. When lifting any objects, staff should 

ask for assistance and should always remember to keep their backs straight and lift 

with their legs. Lower back support/lifting belts will be provided to Bedroc employees 

upon request. 
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7.2.8 Open Excavations 
Site excavation may periodically be performed at the Bedroc Landfill which will create 

fall hazards and confined space hazards. Bedroc does not allow their employees to 

enter confined spaces and does not have a confined space policy. In the event that 

confined space work becomes necessary onsite, Bedroc will subcontract this work to a 

qualified contractor. 

 

7.2.9 Natural Disasters 
Natural disasters, although infrequent, do occur and may include: earthquakes, 

hurricanes, tornados, floods, fires, and periods of civil unrest. In the event that one of 

these situations occurs, landfill staff will cease operations and the landfill will 

commence temporary shutdown of the landfill. Procedures for shutdown of the landfill 

are covered in Sections 13.7 and 13.8 of the ISWCP. 

 

7.2.10 Venomous Animals 
The Bedroc Landfill is located in the high desert of Lincoln County, Nevada. Several 

species of venomous snakes and insects are indigenous to this area of the state. 

During the summer months insects and snakes are largely nocturnal and will seek 

shelter beneath debris piles, vehicles, behind rocks, or any other shaded area. During 

the spring and fall these creatures will become more visible during the day. In order to 

avoid conflicts with snakes and insects, Bedroc staff and visitors are advised to do the 

following while working on the site: 

 Be attentive when moving tools, debris or other objects that are lying on the 

ground. 

 Avoid placing your hands in crevices and cracks, or behind objects where you 

cannot see. 

 Be attentive for indications that snakes or insects are nearby (e.g., rattling, 

buzzing, or hissing) 

 



 Integrated Site Wide Contingency Plan 28 

 

 
ISWCP DRB 

In the event that a Bedroc staff member or a visitor does have an encounter with a 

snake or insect, they should report it to the SSO immediately. 

 
8.0 HAZARD COMMUNICATION 
 
Chemicals that are considered hazardous under the Occupational Safety and Health 

Administration (OSHA) Hazard Communication Standard may be used on site during 

equipment maintenance and fueling. This ISWCP is intended to comply with the 

requirements of OSHA 1910.1200 by classifying potentially hazardous chemicals 

located on-site and communicating hazards and appropriate protective measures to 

employees. 

Listed below are hazardous materials which could be encountered on site by 

employees. The MSDSs for the materials listed below are included in Appendix H. The 

SSO will make copies of these MSDSs available to any employee, subcontractor or 

site visitor upon request. 

 Unleaded Gas 
 Diesel Fuel 
 Hydraulic Oil 
 Engine Oil (30W) 
 Transmission Fluid 
 Antifreeze 
 Brake Cleaner 
 Starting Fluid 
 No.2 Grease 
 Marvel Mystery Oil 

 
Chemical containers located on-site are labeled in accordance with the hazard 

communication standard and MSDSs are kept on file. New chemicals that arrive on-

site will not be accepted from vendors unless accompanied by an MSDS. Employees 

will be periodically trained regarding the hazards associated with on-site chemicals 

during Bedroc weekly safety briefings. 
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9.0 JOB HAZARD ANALYSIS 
 
The chemicals that staff will most likely encounter during day to day operations are 

unleaded gasoline and diesel fuel. The most hazardous constituents of these materials 

include benzene, toluene, ethylbenzene, and xylenes which may be encountered while 

fueling vehicles (unleaded gasoline exposure). 
 
Physical hazards at this work site include those associated with: 
 
 Moving vehicles and equipment 
 Fire 
 Noise 
 Slips, trips, and falls 
 Heat stress 
 Cold stress 
 Lifting related injuries 
 
9.1 Chemical Hazards on Site 
 
From an occupational safety and health standpoint, given that any potential exposure 

to site personnel will be only for short periods of time and likely limited to the heavy 

equipment operator and laborers, the levels of contaminants that may potentially be 

encountered during day to day activities while on site should not represent a significant 

concern.  

 
Bedroc has provided an overview of the regulatory limits and guidelines as listed 

below. 

 
PEL  - Permissible Exposure Limit  
C  - Ceiling  
TLV  - Threshold Limit Value 
TLV-STEL - Short Term Exposure Limit 

 
OSHA Permissible Exposure Limits (PELs) and ACGIH Threshold Limit Values 

(TLVs), Time Weighted Averages (TWAs) are defined as concentrations for an 8-hour 
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work day, 40-hour work week to which almost all workers can be repeatedly exposed 

without suffering adverse health effects. 

Short Term Exposure Limit (STEL) is defined as the concentration to which workers 

can be exposed for short time periods without irritation, tissue damage, or narcosis 

sufficient to likely cause impairment of self-rescue or precipitate accidental injury. The 

STEL is a 15-minute time-weighted average that should not be exceeded at any time 

during the workday. 

 
A ceiling value (C) is a concentration that should not be exceeded at any time in any 

workday. 

 
Overviews of the hazards associated with exposure to the chemicals found on-site and 

listed in Section 8.0 are listed below. 

Gasoline 
 
*PEL = TLV = 300 ppm TLV/STEL = 500 ppm 

*There is currently no PEL for gasoline 
 

Gasoline is an eye and throat irritant at levels around the PEL, and causes narcotic 

effects (with symptoms including headache, nausea, dizziness, and blurred vision) at 

higher levels. Long term exposure can affect liver and kidney function. Some studies 

indicate a potential for gasoline to be an animal carcinogen, but this has not been fully 

established. Because gasoline is a mixture of varying proportions of dozens of 

hydrocarbons, a mean odor threshold has not been determined. 

Benzene 
 
PEL = 1 ppm PEL/STEL = 5 ppm TLV = 0.5 ppm TLV/STEL = 2.5 ppm 
 

Benzene is a central nervous system depressant. Symptoms include headache, 

nausea, tremors, and fatigue, but these typically do not occur until exposure 

concentrations are in excess of 150 ppm. There is significant evidence that chronic 
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exposures are carcinogenic causing a progressively malignant disease of the blood-

forming organs (leukemia). Benzene is poorly absorbed through intact skin, but 

contact with liquid benzene may cause blistering and dermatitis. Benzene vapors can 

cause transient eye irritation. The mean air odor threshold for benzene is 34 ppm, 

which yields unsatisfactory warning properties. Benzene's ionization potential (IP) is 

9.25 eV. 

Toluene 
 
PEL/TLV = 50 ppm  STEL = 500 ppm 
 

Toluene is a central nervous system depressant. Symptoms include headache, 

nausea, dizziness, and fatigue; however, such symptoms typically do not occur at 

exposures below 200 ppm. Repeated and prolonged contact with liquid toluene may 

cause drying of the skin and dermatitis. Mild, transitory eye irritation may be 

experienced with exposure to vapors above 200 ppm. Toluene is not considered 

carcinogenic. ACGIH has proposed to lower the TLV to 50 ppm. Toluene's mean odor 

threshold is 3 ppm, which gives it good warning properties. Toluene's ionization 

potential (IP) is 8.82 eV and its vapor pressure is 22 mm Hg. 

Ethylbenzene 
 

PEL/TLV = 100 ppm  STEL = 125 ppm 
 
Ethylbenzene is an eye and mucous membrane irritant at levels well above the TLV. 

Liquid ethyl benzene is a significant skin irritant, and can cause defatting and blistering 

with repeated exposures. Vapor can cause transitory eye irritation at concentrations 

above 200 ppm. Ethylbenzene is not considered carcinogenic. The mean odor 

threshold is 0.5 ppm, which gives it good warning properties. Ethylbenzene's ionization 

potential is 8.76 eV, and its vapor pressure is 10 torr. 

Xylene (o-, m-, p-isomers) 
 

PEL/TLV = 100 ppm STEL = 150 ppm 
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Xylene is an eye, nose, and throat irritant at concentrations nearing 200 ppm. At 

higher concentrations, it is a central nervous system depressant, with symptoms 

including nausea, fatigue, and headaches. Liquid xylene acts on the skin as an irritant 

and can cause dermatitis. Exposure to vapor can cause eye irritation. Xylene is not 

considered carcinogenic. Xylene's mean odor threshold is 1 ppm, which gives it good 

warning properties. The ionization potential for the Xylene isomers are 8.56, 8.56, and 

8.44 eV, respectively, and the vapor pressures range from 7 to 9 mm Hg. 

Diesel Fuel (No.2)) 

 
*PEL = TLV =  TLV/STEL =  

*There is currently no PEL, TLV, or TLV for diesel fuel 
 

Diesel fuel is mildly toxic by ingestion. When inhaled, many of the constituents function 

as central nervous system depressants, with characteristic symptoms (headaches, 

nausea, dizziness, uncoordinated, and vomiting). Diesel fuel has been shown to be a 

strong skin irritant. 

 
Few chronic inhalation or ingestion studies of the toxic effects of diesel vapors/fuels 

are available. Skin painting studies of experimental animals suggest the potential for 

weak tumor-producing activity. 

 
Because diesel fuel is a complex mixture of varying proportions of hydrocarbons, a 

mean odor threshold has not been determined. 

 
10.0 EXPOSURE MONITORING 
 
Heat stress, cold stress and noise, may be reasonably anticipated to be encountered 

on site. Chemical exposures are not anticipated since vehicle fueling and maintenance 

are only performed in very limited amounts. The landfill surface is not considered a 

chemically hazardous environment. Heat stress monitoring will not be performed since 

Bedroc staff will work as described in Section 7.2.5. Noise levels will also not be 



 Integrated Site Wide Contingency Plan 33 

 

 
ISWCP DRB 

monitored because Bedroc staff will wear hearing protection as described in Section 

7.2.3. Explosive and oxygen deficient atmospheres will also not be encountered since 

confined spaces are not present on site. 

 
10.1 Special OSHA Regulated Substances 
 
If there is a reasonable expectation that the action level for any special OSHA 

regulated substances (e.g., benzene, asbestos, lead, beryllium, formaldehyde, etc.) 

are exceeded on-site, then the CHSO should be contacted to arrange for personal air 

monitoring of employees potentially exposed to such materials. 

10.2 Personal Protective Equipment 
 
Minimum Level “D” personal protective equipment (PPE) will be required for Bedroc 

staff. Level “D” PPE will include: 

 Fluorescent safety vests 

 Steel-toed boots 

 Hearing protection within 25 feet of heavy equipment operation 

 Hard hats (optional) 

 Safety glasses (optional) 

 Cotton coveralls (optional) 

 
10.3 Limitations of Protective Clothing 

 
The PPE listed in Section 10.2 was selected to protect against the physical site 

hazards discussed in Section 7.2 and limited chemical exposure which is anticipated 

at the site. Respiratory protection will not be necessary for Bedroc staff. 

 

In order to obtain optimum usage from PPE, the following procedures are to be 

followed by all Bedroc staff and visitors: 
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 Hardhats should be inspected for cracks and damaged cradles. Replace 

hardhats as necessary. 

 Hardhats have expiration dates. Expired hardhats should be retired 

promptly. 

 Fluorescent safety vests fade with age. Buckles and zippers break. Replace 

as necessary. 

 Steel toed leather boots should be inspected for cracking and sole damage. 

Replace as necessary. 

 Safety glasses should be replaced when lenses become scratched and 

impair vision. 

 Cotton coveralls should be inspected for rips and tears. Replace as 

necessary. 

 Inspect all PPE prior to and during each work shift. Replace as necessary. 
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11.0 GENERAL 
 
11.1 Site Control 
 
All entry to and exit from the Bedroc Landfill will be regulated through the front 

entrance on US Highway 93 and the scale house attendant.  

 
The scale house attendant will ensure that all site visitors sign the visitors log. The 

SSO will provide site hazard and emergency action information to all site visitors 

before they enter the site and provide copies of the ISWCP upon request. 

 
11.2 Sanitation 
 
Potable water will be made available at the site, either from a pressurized source or 

commercially available bottled water. Drinking cups will be supplied so personnel will 

neither drink directly from the source of water nor have to share drinking cups. 

Sources of non-potable water shall be clearly labeled as such. 

 
Toilet facilities are available on site in the maintenance building for Bedroc staff and 

visitors and their locations are identified on Drawing 1B which is provided in Appendix 

A. 

 
Washing facilities will be provided on site in the maintenance building adjacent to the 

toilet facilities. Soap, clean water, wash basins, and single-use towels will be available 

for personnel use. 

 
11.3 Equipment 
 
Bedroc utilizes a Caterpillar wheel loader, dozer, compactor for day to day activities on 

the landfill.  Heavy equipment is maintained and in most instances serviced by Bedroc 

staff onsite.  In the event that a piece of equipment is unavailable for service for an 

extended period of time, Bedroc will make arrangements to rent equipment, until 
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Bedroc’s equipment has been repaired.  Equipment will likely be rented from a 

company located in Las Vegas, such as Ahern or Neff.   

 
12.0 SAFE WORK PRACTICES 
 
12.1 General 

 
1. Eating, drinking, chewing gum or tobacco, and smoking are prohibited in 

the maintenance building. Smoking is prohibited in proximity to the 

chemical storage containers and compressed gas storage supplies. 

2. Personnel will wash their hands and face thoroughly with soap and water 

prior to taking breaks and/or eating, drinking or smoking. 

3. All field crew members should stay alert and use of their senses to alert 

them to potentially dangerous situations in which they should not 

become involved (i.e., moving vehicles, smoldering materials, presence 

of chemical fumes, irritating odors, trip hazards). 

4. Only those vehicles, equipment, and personnel required to complete 

work tasks should be permitted in a work area. 

5. Containers, such as drums or gas cylinders, will be moved only with the 

proper equipment and will be secured to prevent dropping or loss of 

control during transport. 

6. Matches, lighters, welding equipment and other ignition sources will not 

be permitted on the working face of the landfill or in proximity to chemical 

storage containers. 

7. Personal protective equipment will be inspected daily and replaced as 

necessary.  

8. When handling onsite maintenance chemicals, prevent, to the extent 

possible, spillages. In the event that a spillage occurs, contain liquids as 

soon as possible. 

9. Prevent splashing of onsite maintenance chemicals. 

10. Personnel are to immediately notify the SSO (Landfill Manager) in the 

event that unusual site conditions or unauthorized visitors are observed. 
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13.0 EMERGENCY RESPONSE 
 
It is Bedroc’s policy to evacuate personnel from areas involved in emergency 

situations and to summon outside assistance from agencies with personnel trained to 

deal with the specific emergency. This section outlines the procedures to be followed 

by Bedroc personnel in case of a site emergency. These procedures are to be 

reviewed during the on-site safety briefings conducted by the SSO. 

 
13.1 Injuries and Medical Emergencies 
 
In case of physical injury or other serious medical concern to an employee, immediate 

first aid is to be administered. The employee should be stabilized by one group of 

employees while the Lincoln County Sheriff or one of the medical facilities listed in 

Section 13.2 is simultaneously summoned. They will arrange to transport the victim to 

the nearest appropriate facility. Workers with suspected neck or back injuries are NOT 

to be moved until professional emergency assistance arrives. 

 

A first aid kit will be available at the site for use in case of minor injuries. If anyone 

receives a splash or particle in the eye, a portable eyewash station and a shower are 

available in the maintenance building. 

 
13.2 Medical Facilities 
 
In the event of an injury or non life threatening medical emergency on site, 

preparations should be made to transport the injured person to one of the following 

facilities for treatment. If injuries are life threatening, “Flight-For-Life” arrangements 

should be made by contacting the hospital directly or by contacting the Lincoln County 

Sheriff. Following is a list of the medical facilities and directions to those facilities. 
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Lincoln County Sheriff: 702-725-3375 
 
Las Vegas Hospital: Approximately 56 miles from BEDROC Landfill 

Mike O’Callaghan Federal Hospital 
7400 North Las Vegas Boulevard 
Las Vegas, NV  89191 
1-702-653-2260 
 

Directions: 
1. Leave Bedroc Landfill and proceed south on US Highway 93 to intersection with Interstate 15 

(approximately 43-miles). 
2. Turn right (south) onto Interstate 15 and drive approximately 5.5-miles to North Las Vegas 

Highway (Highway 604). 
3. Proceed south on North Las Vegas Highway 604 approximately 6.75-miles to Range Road. 
4. Continue past Range Road approximately 0.35-miles. Entrance to the hospital is on the right 

hand side. 
5. A vicinity map of the Mike O’Callaghan Federal Hospital is provided in Appendix I. 

 
Note: An electronic route map could not be created because Bedroc Landfill does not have a specific 
site address. 
 
Mesquite Hospital: Approximately 67 miles from Bedroc Landfill 

Mesa View Regional Hospital 
1299 Bertha Howe Avenue 
Mesquite, NV  89027 
1-702-346-8040 
 

Directions: 
6. Leave Bedroc Landfill and proceed south on Highway 93 to intersection with Highway 168 

(approximately 12.5-miles). 
7. Turn east onto Highway 168 and drive 24-miles to Interstate 15 in Moapa. 
8. Turn left (north) onto Interstate 15 and travel approximately 29-miles to West Mesquite 

Boulevard and exit. 
9. Travel approximately 0.35-miles and turn left onto Route 170. 
10. Travel approximately 0.6-miles and turn left onto Bertha Howe Lane, then right into Mesa View 

Regional Hospital. 
11. A vicinity map of the Mesa View Regional Hospital is provided in Appendix I. 

 
Note: An electronic route map could not be created because Bedroc Landfill does not have a specific 
site address. 
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Caliente Medical Center: Approximately 83 miles from Bedroc Landfill 

Grover C Dils Medical Center 
North Spring Street 
Highway 93 North 
Caliente, Nevada  89008 
1-775-726-3171 
 

Directions: 
1. Leave Bedroc Landfill and proceed north on Highway 93 to intersection with Highway 318 

(approximately 42-miles). 
2. Continue east on Highway 93 to Front Street in town of Caliente (approximately 42-miles). 
3. Drive east on Front Street approx. 0.85-miles 
4. Turn left onto North Spring Street and drive 0.25-miles 
5. Turn left into Grover C Dils Medical Center. 
6. A vicinity map of the Grover C Dils Medical Center is provided in Appendix J. 

 
Note: An electronic route map could not be created because Bedroc Landfill does not have a specific 
site address. 
 

 
Emergency Phone Numbers: Ryan Williams:   702-250-3045 

Ron Williams:   702-250-8328 
Scale House:   775-725-3509 
Lincoln County Sheriff:  702-725-3375 
Lincoln County FD:  775-725-3375 
Fire, Police, Ambulance:  911 
NDEP:    775-687-4670 
Converse:    263-7600 xt 2012 
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13.3 Communication 
 

In accordance with OSHA 1910.165, an onsite communication system is necessary to 

alert site personnel of emergencies and to summon outside emergency assistance. In 

lieu of an audible alarm system and given the limited number of personnel on-site at 

any time, Bedroc staff will communicate while onsite using cellular telephones. Cellular 

phone numbers are listed in Section 6.2. Communication with the scale attendant will 

be via the landline located in the scale house. Emergency telephone numbers and 

staff cellular telephone numbers are posted in the maintenance building and in the 

scale house. Staff will also program these numbers into their cellular telephones. 

Visitors will provide their cellular phones numbers on the visitors log prior to entering 

the site. The SSO is responsible for ensuring that this site communication network is 

enabled each day. 

 

Where voice communication is not feasible, the following hand signals can be used by 

staff in case of an emergency: 

 
 
 
 
 
 
 
 
 
 

Signal Definition 

Hands clutching throat Can't breathe 

Hands on top of head Need assistance 

Thumbs up OK/I'm alright/I understand 

Thumbs down No/negative 

Arms waving upright Send help 

Grip partner's wrist Exit area immediately 
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13.4 Shower/Eyewash 
 
A shower and an eyewash station are available in the maintenance building on site. 

The eyewash station has a 10-gallon/15-minute capacity for flushing foreign particles 

or contaminants out of eyes. The SSO will ensure that the unit is properly maintained. 

13.5 Incident Report 
 
In case of an injury or illness on site, work is to be stopped until the SSO and the 

CHSO have determined the cause of the incident and have taken the appropriate 

action. Any injury or illness, regardless of severity, is to be reported on an accident 

report form. Copies of the accident report form are provided in Attachment D. 

 
13.6 Operational Shutdown 
 
During certain situations such as medical emergencies or hazards, the SSO may 

request that site operations be temporarily suspended while the situation is corrected 

or controlled. During operation shutdown, all personnel and visitors will be required to 

assemble at the scale house and await further instruction from the SSO. The SSO will 

have ultimate authority for operations shutdown and restart. Operational shutdown 

procedures will be discussed during weekly safety briefings. 

 

13.7 Landfill Shutdown 
 
Under certain extreme situations, such as fire or weather, a landfill shutdown may 

occur. The SSO will initiate the landfill shutdown and the following procedures will 

apply: 

 Bedroc staff will proceed to the scale house. If these individuals are aware of 

customers or visitors that are on site, Bedroc staff will inform them that a landfill 

shutdown is in progress and they are to proceed immediately to the scale 

house. 
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 The scale house attendant will review the visitor’s log and perform a head 

count. If customers/visitors are onsite, the scale house attendant will attempt to 

contact them via cellular phone. If they cannot be contacted, then remaining 

staff will be dispatched to find the visitor(s) and direct them to the scale house. 

 The scale house attendant will notify all incoming loads that the facility is shut 

down and to proceed to other dumping locations. 

 

Landfill shutdown procedures will be discussed during weekly safety briefings. 
 
13.8 Places of Refuge 
 
In case of an offsite emergency, the SSO or the CHSO will direct the scale house 

attendant to close the front gates of the facility and all personnel will evacuate to the 

maintenance buildings. 

In case of an onsite emergency requiring evacuation, all personnel will evacuate to the 

scale house, then at the direction of the SSO or CHSO, to a designated assembly area 

off site. An evacuation pathway has been provided on the facility map in Appendix A. 

13.9 Chemical Spills 
 
Chemicals that are located on site are listed in Section 9.0 of the ISWCP. Bedroc will 

monitor that site related chemicals are stored and dispensed in a safe and efficient 

manner.  In the event that a chemical spill does occur on site, and the spill poses a 

threat to human health or the environment, the CHSO will report the incident to the 

NDEP within 24-hours.  Bedroc will then take corrective actions in accordance with the 

guidelines set forth in NAC 445A.227. 
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13.10 Community Safety 
 
The nearest community to the Bedroc Landfill is Alamo, Nevada, which is located 

approximately 30-miles to the north. The city of Las Vegas, Nevada is located 

approximately 65-miles to the south. Based on this information and the activities that 

are conducted at the Bedroc Landfill, there is very low potential for site related impacts 

to these communities. In the unlikely event that a significant event does occur at the 

facility, the appropriate state and local authorities will be notified and appropriate 

actions will be taken to protect the public health and mitigate the contaminant release. 

 
14.0 TRAINING AND MEDICAL SURVEILLANCE 
 
All Bedroc staff will review this ISWCP and sign a copy of the Safety Plan Compliance 

Agreement (provided in Attachment A) prior to commencement of work at the facility. 

The SSO will forward copies to the CHSO where they will be maintained at Bedroc’s 

Las Vegas office. 

 
Bedroc staff are not required to wear respiratory protection and therefore do not 

participate in a medical surveillance program as required under 29 CFR 1910.120(f). 

 
On the first Monday of each month, the SSO will conduct a site safety briefing, which 

will include all Bedroc staff involved in site operations. At this briefing, the SSO will 

discuss: 

 Contents of this ISWCP  

 Types of hazards at the site 

 Means of minimizing exposure to site hazards  

 Personal protective equipment 

 Site control measures, including safe operating practices and 

communication 

 Location and use of emergency equipment 

 Evacuation signals and procedures 
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For each briefing, the SSO will complete a site safety briefing form (provided in 

Attachment B) and submit the form to the CHSO for filing at the Bedroc Las Vegas 

office. 
 
15.0 FORMS AND RECORDKEEPING 
 
The SSO is responsible for site recordkeeping. The CHSO is also responsible for 

maintaining records at Bedroc’s Las Vegas office. The Bedroc SSO and CHSO will 

review this ISWCP and, if there are no changes to be made, they will sign their 

approvals in the Review and Revisions table on Page 4 of this document. 
 
Bedroc staff will review the ISWCP and sign the Safety Plan Compliance Agreement 

provided in Attachment A. Copies of these forms will be forwarded to the CHSO at 

Bedroc’s Las Vegas office where they will be filed. 
 
The SSO will conduct a monthly Site Safety Briefing in accordance with Section 14 

and all attendees will sign the site safety briefing form provided in Attachment B. The 

form will be forwarded to the CHSO at Bedroc’s Las Vegas office where it will be filed. 
 
Injuries or incidents occurring on site will be reported by the SSO on an accident report 

form. Copies of the accident report form are provided in Attachment D. Copies of the 

accident report form will be forwarded by the SSO to the CHSO at Bedroc’s Las Vegas 

office where they will be filed. 
 
In the event of correspondence or contact with public officials, the SSO is required to 

forward written records of that correspondence to the CHSO at Bedroc’s Las Vegas 

office where it will be filed. 
 
16.0 CONTACT WITH PUBLIC OFFICIALS 

 
If the event that an injury, incident, or emergency situation occurs at the Bedroc 

Landfill, it is likely that public officials will respond to the site. This may include: 

emergency medical personnel, firefighters, law enforcement, regulators, and even 

media. In the event that public officials do respond to the site, the SSO will be the 
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designated point of contact for Bedroc, until such time that the CHSO arrives on site. 

No other Bedroc staff will be authorized to speak on behalf of Bedroc. 

 

It is the policy of Bedroc to ensure that all emergency situations are immediately 

reported to law enforcement and support agencies. All contacts with news media 

should only be conducted by Ryan Williams or legal counsel. 
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Integrated Site Wide Contingency Plan 
Glossary of Terms, Acronyms, and Abbreviations 

 
ACGIH  .......................   American Conference of Governmental Industrial Hygienists 
AST  .............................   Aboveground Storage Tank 
C  ....................................   Ceiling 
Carcinogen  ...........   A substance that can cause cancer 
CCO  ............................   Corporate Compliance Officer 
CHSO .........................   Corporate Health and Safety Officer 
CNS  .............................   Central Nervous System 
CPR  .............................   Cardio Pulmonary Resuscitation 
EPA  .............................   U.S. Environmental Protection Agency 
ISWCP .......................   Integrated Site Wide Contingency Plan 
MSDS .........................   Material Safety Data Sheet 
mm Hg .......................   Millimeters of Mercury – Unit Measure of Vapor Pressure 
NDEP  .........................   Nevada Division of Environmental Protection 
OSHA .........................   Occupational Safety and Health Administration 
PEL  .............................   Permissible Exposure Limit 
ppm  .............................   Part Per Million 
SSO  .............................   Site Safety Officer 
STEL  ..........................   Short Term Exposure Limit 
TLV  ..............................   Threshold Limit Value 
Torr  .............................   Unit of Vapor Pressure 
Bedroc  ......................   Bedroc Limited LLC 
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Attachment A 
Safety Plan Compliance Agreement 

Integrated Site Wide Contingency Plan 
Bedroc Landfill and WMF 

U.S. Highway 93, Mile Marker 8  

Lincoln County, Nevada 

 
 
I    have received a copy of the 
Integrated Site Wide Contingency Plan for Bedroc Landfill and WMF. I have reviewed 
the plan, understand it, and agree to comply with all of its provisions. I understand that I 
could be prohibited form working on the project for violating any of the requirements 
specified in the plan. 
 
 
 
Signed:        
 (Signature) (Date) 
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 Attachment B 
Site Safety Briefing Report 

Bedroc Landfill and WMF 

U.S. Highway 93, Mile Marker 8  

Lincoln County, Nevada 

 
Date:    
 
Briefing performed by:        
 
Safety topic covered:        
 
Attendees: 
     
      
      
      
      
      
      
      
      
      
      
      
      
      
      
     
     
     
 (Print/Signature) (Title) 
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Attachment C 
Accident Report Form 

Bedroc Landfill and WMF 

U.S. Highway 93, Mile Marker 8  

Lincoln County, Nevada 

Date accident occurred:  _______________          
 
Name of employee or visitor involved in accident:  _______________     
 
Was employee/visitor injured:  _______________       
 
Description of injury:  _______________      
      
       
 
On-site location where accident occurred:  _______________      
 
Description of how accident occurred (attach separate sheet of paper if necessary):  _    
 ______________   
      
      
       
 
Names of witnesses/statements (attach separate sheet of paper if necessary):  _______________  
      
      
      
       
 
Corrective action taken:  _  ______________  
      
       
 
Reviewed by injured:    
 (Print/Signature) (Date) 
Reviewed by SSO:    
 (Print/Signature) (Date) 

Reviewed by CHSO:    
 (Print/Signature) (Date) 
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Facility Map (Drawing No. 1B) 
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Facility Photographs
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Landfill Entrance Signage
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Load Rejection Form 
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 BEDROC LANDFILL AND WMF 
U.S. Highway 93, Mile Marker 8 

Lincoln County, Nevada 

LOAD REJECTION FORM 
 
Date:  _____________        __   

 

Time of incident:  _______________    

     

 

Waste Type(s):  _______________    

    

     

 

Generator:  _______________     

 

Hauler:  _______________     

 

Facility staff involved:  _    

 ______________  

 

Response Action:  _    

 ______   

 

Regulators Notified:  _    

 ______   

 

Comments:  _    

 ______   
 

Reviewed by SSO:     
 (Print/Signature)   (Date) 
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Accidental Acceptance Form 
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BEDROC LANDFILL AND WMF 
U.S. Highway 93, Mile Marker 8 

Lincoln County, Nevada 

ACCIDENTAL ACCEPTANCE FORM 
 
Date of discovery:____        __   

 

Time of discovery:  _______________    

     

 

Waste type(s):  _______________    

    

     

 

Generator (If known):  _______________     

 

Hauler (If known):  _______________     

 

Facility staff involved:  _    

 ______________  

 

Response/corrective action:  _    

 ______   

 

Regulator(s) notified:  _    

 ______   

 

Comments:  _    

 ______   
 

Reviewed by SSO:     
 (Print/Signature)   (Date) 
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VISITORS LOG 
Bedroc Landfill and WMF 

U.S. Highway 93, Mile Marker 8 

Lincoln County, Nevada 

Date:___      

                                                        
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
                                                        
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
 (Name/Company Affiliation/Cellular Ph#) (Time in/Time out) 
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Chemical Storage Locations (Plate 1)
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Material Safety Data Sheets
 

 



Appendix I 

ISWCP DRB 

Hospital Vicinity Maps
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Medical Center Vicinity Map 
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GROUNDWATER MONITORING AND REPORTING PLAN 
BEDROC LANDFILL AND WASTE MANAGEMENT FACILITY 

LINCOLN COUNTY, NEVADA 
 

1.0 INTRODUCTION 

 Bedroc Limited. LLC. (Bedroc) is proposing to construct and operate a Class I solid 

waste landfill for the disposal of Class I materials.   
 

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 and is certified by a qualified groundwater scientist in accordance with NAC 

444.7483. 

 

 The Groundwater Monitoring and Reporting Plan is a guidance document for collection 

and analysis of representative groundwater samples from the uppermost aquifer beneath the 

facility, and for managing those data.   

2.0 SITE DESCRIPTION 

 The facility is a 115-acre facility located in Coyote Spring Valley adjacent to State Route 

93, approximately 65 miles north of Las Vegas, Nevada.  A site location map showing 

topographic features of the surrounding area is presented as Drawing 1. 

 

 The site is located in the north/south trending Coyote Spring Valley.  The valley is 

bounded on the east by the Delamar and Meadow Valley Mountains and on the west by the 

Sheep Range Mountains.  Surface drainage in the valley is provided by the southward draining 

Pahranagat Wash, which traverses the valley immediately east of the proposed landfill site.  In 

the vicinity of the proposed landfill, the Pahranagat Wash is approximately 1 mile wide with a 
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gentle (approximately 0.5%) slope to the south-southwest.  A Site Plan, showing existing 

topographic features of the site, is presented as Drawing 2. 

3.0 SITE GEOLOGY AND HYDROGEOLOGY 

 Several hydrogeological investigations have been performed at the facility and in the 

region surrounding the facility.  These investigations include topographic mapping, drilling of 

soil borings, construction of monitoring and observation wells, geophysical investigations, 

geotechnical investigations, excavation of test pits, soil and groundwater analyses, and hydraulic 

parameter measurements.  Based on the information compiled during these investigations, a 

summary of the regional and site geology and hydrogeology is present below.  For more detail, 

the reader is referred to the Site Characterization Report (JEI, 2004) and the Site 

Characterization Report (GES, 2013) prepared for the site. 

3.1 Regional Geology 

 The Coyote Springs Valley trends north-northwest.  It is bounded to the west by the 

Sheep Range, to the northeast by the Delamar Mountains, and to the southeast by the Meadow 

Valley Mountains.  It is separated from the Pahranagat Valley to the northwest both geologically 

and topographically.  To the south-southeast, the valley drains into the Arrow Canyon Wash.  

The Sheep Range, Delamar Mountains, and Meadow Valley mountains are composed of 

Paleozoic rocks (Tschanz and Pampeyan, 1970; Stewart and Carlson, 1978). 

 

 The Coyote Springs Valley is located within the Basin and Range Physiographic province 

and topography in the area is typical of that province, with long northerly trending valleys 

separated by hogbacks of uplifted (relative to the valley floor) strata.  Relief across the Coyote 

Springs Valley is approximately 4,500 feet.  Regionally, there are several major fault zones, 

including the Las Vegas shear zone located approximately 60 miles south of the study area and 

the Alamo shear zone located approximately 15 miles to the north of the study area (Stewart and 

Carlson, 1978; Stewart, 1980).  Additionally, the 2013 Site Characterization Report identified 
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three mapped faults in the immediate vicinity of the site:  Wildcat Wash fault, Arrow Canyon 

Range fault, and Sheep Range fault.   

 

 Surficial and underlying sediments in Coyote Springs Valley consist of interbedded 

lacustrine and alluvial deposits (Tschanz and Pampeyan, 1970; JEI, 2004).  The lacustrine 

sediments date from the late Tertiary Period (Tschanz and Pampeyan, 1970; Stewart and 

Carlson, 1978), and are located toward the center of the valley floor.  Alluvial gravel deposits, 

dating from the late Tertiary or early Quaternary Period (Tschanz and Pampeyan, 1970; Stewart 

and Carlson, 1978), form the bulk of the exposed sediments on the valley floor, extending from 

the bedrock outcropping of the bordering mountains to the center of the valley.  Late Quaternary 

alluvial sediments overlay the older deposits and form an anastomosing belt approximately 0.5 to 

1 mile wide covering much of the valley floor (Tschanz and Pampeyan, 1970).  

 

 Bedrock in the valley, primarily limited in exposure to the mountains bordering the valley 

axis, are primarily mapped and described as Cambrian, Ordovician, and Silurian shales, 

limestones, dolomites, and quartzites.  To the north of the study area are rocks mapped as 

Tertiary volcanic rocks (Tschanz & Pampeyan, 1970; Stewart and Carlson, 1978).   

3.2 Site Geology and Hydrogeology 

 Soils at the site are classified and mapped as the Arizo-Bluepoint Association (NRCS, 

1997).  These soils grade laterally from gravelly loamy sand to loamy fine sand.  The soils, 

derived from the weathering of alluvial parent material, are very deep and well drained.  These 

soils are rarely to occasionally flooded and have a high infiltration rate, being classified in 

hydrologic group A.  

 

 Characterization of the site geology and hydrogeology is outlined in the Site 

Characterization Report (JEI, 2004).  Field activities included the advancement of an 

exploratory trench on Lot 11 (existing Class III landfill) in November 1996 for the purpose of 
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characterizing the on-site soils.  The trench, which was advanced to approximately 15 feet below 

grade, encountered silty loam and silty sandy loam in the upper 12 to 15 feet.  A silty clay 

material was encountered beneath the loamy material.  In October 2003, 13 test pits were 

advanced on and through the existing material stockpile on Lot 11 for the purpose of 

characterizing the stockpiled material and underlying soils. 

 

 In December 1996, Terracon Consultants, Las Vegas, Nevada, advanced two boreholes at 

the existing Class III landfill.  One boring was advanced to a depth of 41 feet in the middle of 

Lot 11.  The second borehole was advanced on the southeast corner of Lot 11 to 81.5 feet below 

grade and was subsequently completed as a monitoring well, identified as OW-1 on Drawing 3.  

In November and December 2003, 14 additional soil borings were advanced at the site on Lot 11 

and Lot 5.  Six of 14 soil borings were converted to monitoring wells, the locations of which are 

shown on Drawing 3, as OW-2 through OW-7.   

 

Additionally, in August 2013, Geotechnical & Environmental Services, Inc. (GES), Las 

Vegas, Nevada, advanced seven boreholes at the proposed Class I landfill.  The seven boreholes 

(OW-7R through OW-13) were advanced at the site on Lot 6, Lot 7, Lot 8, Lot 13, and Lot 14.  

The seven soil borings were converted to one monitoring well (Class III facility) and six 

observation wells, the locations of which are shown on Drawing 2.  In addition to the borings 

used in the site charecterization study, two monitoring wells (OW-14 and OW-16) and one 

observation well (OW-15) was also installed. 

 

 Data obtained during these investigations confirm the presence of Tertiary and younger 

sedimentary deposits in the vicinity of the facility as mapped by others (Tschanz and Pampeyan, 

1970; Stewart and Carlson, 1978).  Based on the characteristics of the sediments and review of 

available literature, the sediments at the site are correlated with the Pliocene Muddy Creek 

Formation and younger unnamed Quaternary alluvium. 
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3.3 Site Hydrogeology 

 Historically, there have been two springs located in the vicinity of the landfill.  The 

approximate locations of the springs are shown on Drawing 1.  One of the springs, identified as 

“Sp-1” on Drawing 1, is located approximately 2,000 feet northwest of Lot 11.  Flow from this 

spring re-infiltrates into the subsurface within 40 feet of emergence.  The second location, 

identified as “Sp-2” on Drawing 1 is the location of a former spring.  During the field work in 

November and December 2003, the spring could not be located in the field and appears to have 

either dried up or been covered by depositional processes.   

 

 Both spring locations have an elevation of approximately 2,520 feet above mean sea level 

(MSL) and are located upgradient topographically from the facility.  Based on information 

gathered during the site investigation concerning the geologic and hydrogeologic characteristics 

of the site, the springs are believed to emanate from a perched water table that is present in the 

eastward sloping alluvial fan deposits that are interbedded with lacustrine sediments.  The source 

of recharge for the perched water table is believed to be infiltrating precipitation to the west of 

the facility where the alluvial fan sediments are exposed.  Based on our evaluation of the site 

features in the vicinity of Sp-1, the spring discharges where the lower lacustrine sediments have 

been exposed by erosional processes.  Monitoring of the spring is not proposed herein, since the 

facility operations cannot impact the spring due to the topographic and hydrologic location of the 

spring relative to the proposed facility.   

 

 The active channel for the Pahranagat Wash is located east of Lot 11 between the facility 

and Highway 93.  The channel exhibits intermittent characteristics, attributed to the sparse 

precipitation that the area receives and the highly permeable nature of the shallow alluvium in 

the valley.  Local personnel indicate that the channel only coveys flow during extreme 

precipitation events.  Subsequently, monitoring of the Pahranagat Wash, other than that required 

by the facility’s National Pollutant Discharge Elimination System (NPDES) permit, is not 

proposed herein. 
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 As discussed previously, two monitoring wells and seven observation wells have been 

constructed at the facility to monitor the uppermost aquifer below the Class I facility.  Table 1 

summarizes well construction details, and soil boring and well construction logs for the 

monitoring and observation wells constructed at the facility are presented in Appendix I.  Static 

water level data obtained from the monitoring and observation wells indicate that the water table 

in the uppermost aquifer beneath the site is present at a depth of 11 to 80 feet below grade in the 

vicinity of the Class I facility, depending on the topographic elevation.  Table 2 summarizes the 

available depth to water information for the site.  Based on this information, the uppermost 

aquifer beneath the facility is contained in the sediments of the Muddy Creek Formation.   

 

 Using the static water level data obtained on September 3, 2013, a groundwater surface 

contour map was prepared and is presented as an overlay on Drawing 2.  As presented, the water 

table beneath the facility ranges in elevation from 2,410 feet MSL beneath the southeastern 

corner of the facility to 2,445 feet MSL beneath the northwestern corner of the facility.  The 

potentiometric surface lines indicate that groundwater flow in the uppermost aquifer is towards 

the east-southeast with an average gradient of approximately 2.63E-02 foot per foot.  The 

relatively flat gradient, which was calculated as shown below, is indicative of a high hydraulic 

conductivity. 

 

The gradient along the northern flow pathway was calculated as follows: 

 

 Gradient (i)  = DH (drop in the potentiometric surface) / DL (length of flow pathway) 

  = (2,455 feet AMSL - 2,410 feet AMSL) / 1,520 feet 

  = 45 feet / 1,520 feet 

  = 2.96E-02 (unitless) 

 

 Similarly, the gradient along the southern flow pathway was calculated as follows: 
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 Gradient (i)  = (2,455 feet AMSL - 2,410 feet AMSL) / 1,949 feet 

  = 45 feet / 1,949 feet 

  = 2.31E-02 (unitless) 

 

 Geologic information gathered during the site investigation indicates that the uppermost 

water table is present in a matrix composed of both alluvial and lacustrine sediment and that the 

uppermost aquifer exhibits both semi-confined and unconfined characteristics locally.   

 

 Slug testing data obtained during the 2004 site investigation are summarized in Table 3.  

As presented, the hydraulic conductivity of the aquifer matrix in the vicinity of the monitoring 

wells ranges from 0.24 to 11.04 feet per day.  The range is attributed primarily to the different 

strata that are present within the screened interval of each well.  The geometric average hydraulic 

conductivity value for the aquifer matrix is 1.12 foot per day. 

 

 The estimated average effective porosity (ne) for the sand and gravel deposits is 0.25 and 

for the lacustrine sediments 0.35 (Fetter, 1988).  Using the latter estimates of effective porosity 

and the calculated gradients, the average estimated rate of groundwater flow beneath the study 

area was estimated using the algorithm below. 

 

 Vgw = Ki/ne 

 where: Vgw = groundwater velocity (feet/day) 

 K = estimated hydraulic conductivity (feet/day) 

 i = hydraulic gradient  

 ne = effective porosity 

  

 Minimum 
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 Vgw = [(0.24) × (0.0263)]/0.35 

 Vgw = 1.80E-2 foot/day 

 Vgw = 6.6 feet/year 

 

 Average 

 Vgw = [(1.12) × (0.0263)]/0.30 

 Vgw = 9.82E-2 foot/day 

 Vgw = 35.8 feet/year 

 

 Maximum 

 Vgw = [(11.04) × (0.0263)]/0.25 

 Vgw = 1.16 foot/day 

 Vgw = 424 feet/year 

 

 As presented above, the estimated horizontal rate of groundwater flow in the uppermost 

aquifer beneath the facility is expected to range from approximately 7 to approximately 424 feet 

per year, with a site average of approximately 36 feet per year. 

4.0 GROUNDWATER MONITORING NETWORK 

 In accordance with NAC 444.7483, the applicant has proposed a permitted groundwater 

monitoring network that is composed of two upgradient monitoring wells (OW-14 and OW-16) 

and nine downgradient monitoring wells (OW-5 and OW-17 through OW-24).  The locations of 

the monitoring wells are shown on Drawing 2.   

 

Elements of the groundwater monitoring plan are illustrated on the prepared Groundwater 

Monitoring Plan (see Drawing 2).  These elements include site boundaries, site topography, 
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potentiometric surface, and existing and future groundwater monitoring wells.  The monitoring 

wells are located and constructed to yield groundwater samples representative of the conditions 

in the uppermost aquifer underlying the facility, and are generally screened within the sand and 

gravel deposits (ave K= 1.12 foot per day), which are expected to be the preferential pathway for 

groundwater flow beneath the facility.  Therefore, the monitoring network monitors the most 

likely avenue for contaminants that may be released from the facility in the event those 

contaminants should impact the groundwater beneath the facility. 

 

Proposed wells are to be phased in with the expansion of the landfill.  Compliance wells 

will be installed at the waste management unit boundary, prior to placement of waste in 

associated cells.  Newly constructed wells will be located hydraulically downgradient of the 

waste limits in accordance with NAC 444.7483.  The sequence of adding and removing wells 

during the development of the landfill is summarized in Table 4.  The locations of the wells are 

depicted on Drawing 2. 

 

 Future upgradient compliance wells:  OW-14 and OW-16 

 

 Future downgradient compliance wells: OW-5 (former Class III facility upgradient 

well); and OW-17 through OW-24 

 

 Wells OW-8, OW-13, and OW-15 will be maintained as upgradient observational wells 

throughout the life of the facility.  

 

4.1 Drilling Methods 

 Drilling and construction of additional monitoring wells as required will be performed 

with applicable drilling technology (either mud or air rotary or vibratory methods) in accordance 

with procedures recommended by the United States Environmental Protection Agency (EPA, 
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1991; EPA, 1993a).  If additional wells are required, a qualified hydrogeologist or groundwater 

scientist will log the soil samples and direct the construction of each monitoring well.  

Information recorded during the advancement of the test borings and during construction of the 

monitoring wells will be used to prepare a boring and well construction log for each well.  After 

completion, the owner or operator will transmit the boring and well construction logs, and 

appropriate maps to the Nevada Division of Environmental Protection (NDEP) in accordance 

with NAC 444.7483.5(b). 

4.2 Monitoring Well Construction 

 Monitoring well construction will be performed in accordance with the Groundwater 

Monitoring Well Construction Specifications presented in Appendix II and all applicable 

regulations found in NAC 534.360 through 534.500.  In general, all monitoring wells will be 

constructed of 2- or 4-inch inside diameter (ID), schedule 40 polyvinyl chloride (PVC), flush 

jointed riser pipe, and 2- or 4-inch ID, schedule 40 PVC, flush jointed, factory slotted 0.010- to 

0.020-inch screen.  Wells will be completed with standpipe well head construction where 

possible and flush mounted construction where required.  A maximum of 20 feet of screen will 

be used.  The filter pack will be clean sand or gravel selected based on the characteristics of the 

well screen and the aquifer matrix (i.e., have a smaller diameter than the surrounding soils to 

prevent clogging).  The filter pack will be placed to approximately 2 feet above the top of the 

screened interval.  After placement of the filter pack, a filter pack seal consisting of a minimum 

of 2 feet of bentonite, either granular or pellets, will be placed directly above the sand filter pack.  

The filter pack seal will be hydrated with potable water and allowed time for hydration prior to 

continuing with well installation.  After placement and hydration of the filter pack seal, the 

remaining annular space in the borehole will be backfilled with lean cement-bentonite slurry or 

hydrated bentonite slurry. 

 

 All wells with standpipe construction will have a locking steel outer protective casing 

with a minimum diameter of 4 inches and a concrete apron for surface protection.  Flush 
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mounted wells will be equipped with a surface vault with a minimum diameter of 8 inches set in 

a concrete apron.  The concrete apron will have a minimum thickness of 4 inches and will be 

centered on the well casing.  The apron will be graded to provide drainage away from the well 

head. 

4.3 Well Development 

 Newly constructed wells will be developed to remove drilling fluids, if used, and fine-

grained sediments from the filter pack and the surrounding aquifer.  Well development will be 

performed with disposable bailers, mechanical well developer, an air lift pump, or other 

approved method.  Well development procedures are specified in section 5.0 of the Groundwater 

Monitoring Well Construction Specifications found in Appendix II.  Groundwater samples 

withdrawn from the wells after development has been completed should be relatively free of 

fine-grained sediments.  

4.4 Documentation 

 Documentation of groundwater monitoring well installation will be in accordance with 

NAC 444.7483.5(b).  An example of the well construction log that will be submitted to NDEP 

after the installation of piezometers/monitoring wells is included in Appendix III.  Horizontal 

and vertical control will be established by survey after installation.  This information will be 

compiled and submitted to NDEP and will include the following: 

• well location to within + 0.5 foot in horizontal plane in reference to NAD 27 or 

the local Township and Range coordinates; 

• ground surface elevation to within + 0.01 foot in reference to mean sea level 

(MSL); and 

• top of monitoring well casing elevation to within + 0.01 foot in reference to MSL. 

4.5 Monitoring Well Decommissioning 
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 If a monitoring well is damaged or otherwise becomes unusable during the operating life 

the facility, EPA’s well decommissioning procedures, and the applicable regulations found in 

NAC 534.360 through 534.500, shall be followed (EPA, 1991).  These procedures are 

summarized below.  Approval from NDEP will be obtained prior to monitoring well 

abandonment in accordance with NAC 444.7483.4. 

4.5.1 Permanent Abandonment 

 Monitoring wells with a 2-inch or large diameter casing (riser pipe/screen) shall be 

abandoned by either: 

• Over-drilling the monitoring well to remove the casing and filling the resultant 

open borehole with a cement-bentonite grout or bentonite slurry; or  

• Grouting the monitoring well in-place with a cement-bentonite grout and then 

over drilling the top 10 feet of the boring to facilitate the placement of a cement 

plug.  All monitoring wells abandoned in this manner will be cut off at the ground 

surface prior to abandonment.  

 

 In both cases, the bentonite content of the cement-bentonite grout shall be approximately 

5%, and a tremie pipe will be used to ensure that grout is continuously placed from the bottom of 

the borehole/monitoring well screen and riser upward. 

 

 For each monitoring well abandoned, the following information will be provided to the 

NDEP: 

• The name of the monitoring well; 

• A description of the procedure by which the monitoring well was abandoned; 

• The date when the monitoring well was considered to be taken out of service; and 

• The date when the monitoring well was abandoned. 
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5.0 GROUNDWATER MONITORING PROGRAM 

 The Groundwater Monitoring Program for this facility is modeled after the Detection 

Monitoring Program for municipal solid waste landfills as outlined in NAC 444.7488 et seq. and 

will be implemented following receipt of the required permit for operation of the waste disposal 

facility.  Records of the background groundwater quality data and all subsequent measurements 

obtained during the groundwater monitoring program, including all concentration measurements 

and the background values established during the Detection Monitoring Program will be kept in 

the facility operating record.  These records will be maintained throughout the active life of the 

facility and the post-closure care period.  For each parameter, the laboratory certificates-of-

analysis will identify the analytical method detection limit, the reported concentration, and 

applicable laboratory quality assurance/quality control (QA/QC) data on surrogate and standards 

analyses. 

 

 Resulting statistical evaluations of the analytical data will be kept in the operating record 

for the same time period.  The static water level determinations and evaluations will also be 

retained.  A discussion of the Detection Monitoring and Assessment Monitoring Programs is 

presented in the following subsections.  References to sampling lists include the list of 62 

constituents for Detection Monitoring, as listed in Appendix I of NAC, as well as the list of 213 

constituents for Assessment Monitoring, as listed in Appendix II of NAC. 

5.1 Detection Monitoring Program 

 The Detection Monitoring Program is designed to identify the concentrations of specific 

organic and inorganic constituents in the upper aquifer.  Components of a Detection Monitoring 

Program, including analytical requirements, sampling frequency, data evaluation, and reporting 

requirements are discussed in the following sections.  
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5.1.1 Constituents 

 The Detection Monitoring Program (Phase 1) will include monitoring for the following: 

1. Total Organic Carbon (TOC) 

2. Total Organic Halides (TOX) 

3. pH 

4. Specific Conductance 

5. Chloride 

6. Sulfate 

7. Total Kjeldahl Nitrogen 

8. Nitrate 

9. Nitrite 

10. Chemical Oxygen Demand (COD) 

In addition to the above, a biennial sampling event for the groundwater monitoring wells 

and that includes Appendix II to Part 258—List of Hazardous Inorganic and Organic 

Constituents will be performed.  Depending on what is detected in this monitoring, Bedroc will 

have the option to modify the frequency (either longer or shorter) and constituent list.  This 

groundwater monitoring plan will then be revised to incorporate these modified monitoring 

frequencies and constituent lists.  These constituents and their statistical values will be submitted 

to the Division for approval per NAC 444.7485. 

 Required analytical methods and associated estimated laboratory Limits of Quantitation 

(LOQs) for each constituent are presented in Appendix IV.  In addition to the NAC Appendix I 

constituents,  Bedroc proposes to monitor, periodically on an as-needed basis, for voluntarily 

water quality and leachate indicator parameters.  A summary of the voluntary water quality and 

leachate indicator parameters is provided in Table 5.  While in the Detection Monitoring 

Program, samples for all constituents will be analyzed using SW-846 methods 6000 and 7000 

series as applicable, and 8011 and 8260, as updated (EPA, 1995). 



 

 
Bedroc Landfill and Waste Management Facility Joyce Engineering  
Groundwater Monitoring and Reporting Plan  Revised May 2014 
 

15 
P:\WESTERN ELITE\WESTERN ELITE LANDFILL\PERMITTING NV\2013 CLASS I EXPANSION\RECORD\PART B\13_GROUNDWATER MONITORING PLAN\GROUNDWATER MONITORING AND REPORTING  
PLAN REVISED LB.DOCX  

5.1.2 Background Sampling 

 The first sampling event consists of a minimum of four independent samples from each 

well (background and downgradient).  These samples will be obtained and analyzed for the 

constituents shown in Section 5.1.1. to establish background.  Samples will be collected over a 

period of 12 consecutive quarters.  The data from the first four sampling events will be used in 

computations to establish background levels.  Subsequent sampling results will be compared 

with these background levels. 

5.1.3 Background Sampling Reports 

 Following each background sampling event, the analytical results will be submitted to the 

NDEP within a reasonable timeframe after receiving a hard copy of the laboratory 

certificates-of-analysis.   

5.1.4 Sampling Schedule 

 Once background sampling has been completed, sampling for Detection Monitoring will 

be conducted on a quarterly schedule (Phase 1) in accordance with the requirements of NAC 

444.7488.  During each sampling event, groundwater samples will be obtained from each well 

and analyzed for all of the constituents listed in the Phase 1 detection parameter list pursuant to 

NAC 444.7489. 

5.1.5 Analytical Data Evaluation 

There may be time lag between Phases 1 and 2 (Phase 2 is leachate sampling discussed in 

Section 6.0).  Prior to implementing Phase 2, Phase 1 data will be collected as discussed in 

Section 5.1 and using statistical methods outlined in NAC 444.7485.  At the conclusion of 

Phases 1 and 2, Bedroc will submit an evaluation, within 180 days of detecting chemical 

constituents (both inorganic and organic) that can be regarded as being consistently generated by 

the facility (i.e. leachate from the waste mass).  These may therefore be considered as reliable 
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groundwater detection parameters, for inclusion into the Detection Monitoring Program.  At the 

conclusion of Phase 2, Phase 3 will consist of the submission of a re-evaluation of the initial 

parameters and the added parameters pursuant to NAC 444.7484 at the conclusion of eight 

quarterly groundwater sampling events.  

• Groundwater data will be evaluated statistically as described in Section 8.0 of this 

GMRP.  At the conclusion of the 12 quarters Bedroc will submit the statistical analysis 

required by NAC.7485 within 180 days. 

 The results of the statistical analyses will then be evaluated as discussed in Section 10.0 

of this GMRP. 

5.1.6 Reporting 

 An annual report will be prepared and submitted to the NDEP by March 1 of each year. 

The report will include the following: 

 

• Information pertaining to the sampling events performed during the year; 

• Information that is unique to each monitoring well, if applicable; 

• Results of chemical analyses; 

• A description of any actions taken (or proposed) to correct for suspect data; 

• Results of statistical tests; 

• A discussion of site conditions; 

• Results of the evaluation of groundwater surface elevations measured during the 

year; and 

• Any response to the evaluation of groundwater surface elevations. 
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5.2 Assessment Monitoring Program 

The Assessment Monitoring Program is designed to determine the concentrations of solid 

waste constituents in groundwater and the rate and extent of their migration.  In accordance with 

NAC 444.749, an Assessment Monitoring Program will be implemented at the Bedroc Landfill 

and Waste Management Facility whenever a confirmed statistically significant increase over 

background has been detected for one or more of the constituents listed in the Phase I detection 

parameter list pursuant to NAC 444.7489.  Components of an Assessment Monitoring Program, 

including analytical requirements, sampling frequency, data evaluation, and reporting 

requirements, are discussed in the following sections. 

5.2.1 Constituents 

 Assessment monitoring constituents are listed in Appendix II of the NAC (see Appendix 

IV).  Required analytical methods and associated EQLs are also presented in Appendix IV.  

MCLs are listed for those constituents for which the EPA has established MCLs.  It is recognized 

that existing MCLs may change without notice as directed by the EPA.  While in the Assessment 

Monitoring Program, samples for all constituents will be analyzed using SW-846 methods 6000 

and 7000 series as applicable, and 8011, 8081, 8151, 8260, and 8270, as updated (EPA, 1995).   

5.2.2 Background Sampling 

 Within 90 days of confirming statistically significant increases in the Detection 

Monitoring Program, the Owner/Operator will initiate an Assessment Monitoring Program and 

obtain groundwater samples from each monitoring well and analyze them for all constituents 

listed in Appendix II of the NAC.  Within 90 days of the initial NAC Appendix II event, a 

second round of sampling will be performed during which samples will be analyzed for NAC 

Appendix I constituents plus detected NAC Appendix II constituents.  To complete the 

background database for detected NAC Appendix II constituents, two additional sampling events 

will be conducted on a semi-annual basis for all constituents listed in NAC Appendix I plus any 
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additional detected constituents listed in NAC Appendix II, ensuring that at least once annually, 

samples are collected for analysis of the constituents in NAC Appendix II.  If a constituent was 

first observed while the facility was monitoring under the Detection Monitoring Program, the 

background data for NAC Appendix I constituents established during the Detection Monitoring 

Program will serve as the background data for the NAC Appendix I constituents for the 

Assessment Monitoring Program. 

 

 After obtaining the results from the initial or subsequent sampling events required in 

NAC 44.749, the Owner/Operator will: 

 

• within 14 days, notify the NDEP identifying the Assessment Monitoring 

constituents that have been detected; 

• on at least a semi-annual or quarterly basis, as applicable, re-sample all wells and 

conduct analyses for all NAC Appendix I constituents and for those NAC 

Appendix II constituents that were previously detected; 

• within 90 days of obtaining a minimum of four data points for each NAC 

Appendix II detect, establish background concentrations for the detected 

constituents; and 

• within 90 days of establishing background concentrations, submit proposed 

Groundwater Protection Standards for all detected NAC Appendix II constituents 

to the NDEP. 

5.2.3 Background Sampling Reports 

 Following each background sampling event, analytical results will be submitted to NDEP 

within a reasonable time period after receiving the hard copy of the laboratory 

certificates-of-analysis. 
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5.2.4 Sampling Schedule 

 In accordance with NAC 444.7485, one groundwater sample will be collected from each 

monitoring well for 12 consecutive quarters for landfills monitored under the Assessment 

Monitoring Program.  At least once per year, samples will be analyzed for the entire NAC 

Appendix II list of constituents.  For the other sampling event(s), the samples will be analyzed 

for the NAC Appendix I list plus any constituents from the NAC Appendix II list that have been 

detected during previous sampling events.  

5.3 Record Keeping  

 Records of the background groundwater quality data and all subsequent measurements, 

including all concentration measurements and the background values established during the 

groundwater monitoring, will be kept at the Bedroc Limited, LLC. administrative office.  These 

records will be maintained throughout the active life of the facility and the post-closure care 

period.  The laboratory certificates-of-analysis will identify for each parameter the analytical 

method detection limit, the reported concentration, and applicable laboratory QA/QC data on 

surrogate and standards analyses.  Resulting statistical evaluations of the analytical data will be 

kept for the same time period.  The static water level determinations and evaluations will also be 

retained. 
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5.4 Biennial Groundwater Monitoring for Hazardous Constituents 

A biennial sampling event for the groundwater monitoring wells as described in Section 

5.1.1 will be conducted. 

6.0 LEACHATE SAMPLE COLLECTION 

 This section describes the leachate collection, monitoring, and analysis program for the 

Bedroc Landfill and Waste Management Facility.  Leachate monitoring is performed to collect 

information on site leachate characteristics. 

6.1 Leachate Collection System 

 Leachate samples will be collected from the leachate holding pond.  As proposed, the 

holding pond will receive leachate from all active and closed areas of the landfill via an 

underground conveyance system.  The location of the leachate pond associated with the Bedroc 

Landfill and Waste Management Facility is shown on Drawing 2. 

6.2 Leachate Sampling Parameters (Phase 2) 

 Sampling will include all the constituents listed in the Appendix II to Part 258—List of 

Hazardous Inorganic and Organic Constituents, and Appendix I of 40 CFR 258.  A summary of 

the leachate monitoring parameters is provided in Table 6. 

6.3 Leachate Monitoring Schedule 

 The leachate pond for the Bedroc Landfill and Waste Management Facility will be 

sampled on a quarterly basis (as needed) in conjunction with the scheduled groundwater 

sampling event.  Quarterly sampling for 3 years (12 continuous quarters) of the leachate pond 

will be conducted to provide further information to determine the most appropriate detection 

monitoring program for the site.  Therefore, Phase 2 monitoring will include this leachate 
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monitoring, (i.e. sampling of the leachate pond) from the point in time leachate generation 

begins.  

7.0 GROUNDWATER SAMPLE COLLECTION 

 The following sections outline procedures for obtaining and analyzing groundwater 

samples from the facility’s groundwater monitoring network. 

7.1 Sample Collection 

Groundwater samples will be collected for twelve consecutive quarters in the Detection 

Monitoring and Assessment Monitoring Phases.  At the conclusion of 12 quarters, Bedroc will 

submit the statistical analysis required by NAC 444.7485 within 180 days to NDEP. 

7.1.1 Static Water Elevations  

 Static water elevation and total well depth will be measured to the nearest 0.01 foot in 

each well prior to each sampling event.  An electronic depth meter will be used for the 

measurements.  This device is lowered into the well and emits an audible tone when water is 

reached.  The distance from the top of the well casing to the water surface and to the bottom of 

the well will be measured using the tape attached to the probe.  

 

 Once annually the total depth of each well will be gauged.  If a well has a dedicated 

pump, the depth to water shall be measured first.  Then the pump shall be removed from the well 

and placed on clean, plastic sheeting adjacent to the well.  The distance from the top of the well 

casing to the bottom of the well will be measured using the tape attached to the probe.  After 

measuring the total depth, the pump will be placed back in the well. 

 

 The rate and direction of groundwater flow will be determined each time groundwater is 

sampled, and reported in the scheduled monitoring report.  If the evaluations show that the 
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monitoring network is no longer in compliance with NAC 444.7483, the NDEP will be notified 

and the network will be modified as discussed in Section 10.0 of this Groundwater Monitoring 

Plan. 

7.1.2 Well Evacuation  

 The monitoring wells at the Bedroc Landfill and Waste Management Facility will be 

sampled using non-dedicated or dedicated bladder pumps and micro-purge procedures.  The 

micro-purge procedures are presented in Appendix V.  Micro-purge sampling greatly reduces the 

volume of water that must be purged from a well before representative samples can be collected, 

and provides for water quality consistency between sampling events.  Micro-purging is 

accomplished through the use of non-dedicated or dedicated low-flow sampling devices.  Bailers 

and portable pumps are not used because they cause mixing of the standing water column within 

the well (Robin and Gillham, 1987; EPA, 1996).  This mixing action requires removing the 

traditionally large purge volumes before sampling.  Introducing any device into the well prior to 

sampling causes a surging effect that increases turbidity and interferes with the normal flow of 

water through the well screen.  This disturbance usually remains in effect for as long as 24 to 48 

hours (Kearl et al., 1992).  

 

 Water quality parameters pH, temperature, turbidity, conductivity, and dissolved oxygen 

will be monitored during low-rate purging.  The stabilization of these parameters indicates when 

the discharge water is representative of formation water and samples can be collected for 

analysis.  Sampling personnel will containerize and dispose of purge water generated during 

sampling activities in the facility’s leachate collection system. 

 

 If all of the monitoring wells in the compliance network are equipped with dedicated 

pumps, the potential for cross contamination between wells is minimized.  If the monitoring 

wells in the compliance network are sampled with non-dedicated pumps, then decontamination 

procedures in Section 7.1.4 will be followed to avoid any potential for cross contamination 
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between wells.  To ensure consistency between sampling events, the monitoring wells will be 

purged and sampled from upgradient to downgradient. 

7.1.3 Sample Collection 

 Following the completion of purge activities, samples for the required constituents (see 

Appendix IV for Detection and Assessment Monitoring Program analytes) will be collected 

immediately in the following order: 

 

• Field measurements for pH, dissolved oxygen, specific conductance, temperature, 

and turbidity 

• Volatile organics 

• Total (unfiltered) metals 

• Extractable organics (semi-volatile compounds, pesticides, herbicides, PCBs, etc.) 

• Phenols 

• Cyanide 

• Field measurements for pH, dissolved oxygen, specific conductance, temperature, 

and turbidity 

 

 The purge rate during sampling shall remain the same as the rate used to achieve 

stabilization during the purge.  Container sizes and preservatives are presented in Table 7. 

7.1.4 Decontamination 

Field equipment will be decontaminated using the following procedures: 

 

When the target analytes are inorganic constituents, the equipment shall be cleaned with a 

phosphate-free detergent, rinsed with a dilute (0.1 N) hydrochloric or nitric acid, rinsed with 

potable or distilled water, and rinsed with distilled water. 
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When the target analytes are organic constituents, the equipment shall be cleaned with a 

phosphate free-detergent, rinsed with potable or distilled water, rinsed with distilled water, rinsed 

with pesticide quality hexane or isopropanol (or similar solvent which is not a target analyte), 

and rinsed with distilled water.    

 

If the target analytes include both organic and inorganic constituents, the 

decontamination procedure for both inorganic and organic constituents shall be followed.  

 

If conditions are such that the above decontamination procedures cannot be utilized, then 

a phosphate-free detergent wash and distilled water rinse procedure will be the acceptable 

alternative. 

7.2 Sample Preservation and Handling 

 The sample container, minimum volume, chemical preservative, and holding times for 

each analysis type are provided in Table 7.  Sample preservation methods will be used to retard 

biological action, retard hydrolysis, and reduce sorption effects.  These methods will include 

chemical addition, refrigeration at 4º C, and protection from light. 
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7.3 Chain-of-Custody 

 Samples will be properly containerized, packed into pre-chilled coolers, and either hand-

delivered or shipped overnight by a commercial carrier to the laboratory for analysis.  The chain-

of-custody program will allow for tracing sample possession and handling from the time of field 

collection through laboratory analysis.  The chain-of-custody program will include sample labels 

and seals, field logbook, chain-of-custody record, and laboratory logbook. 

7.3.1 Sample Labels 

 Legible labels sufficiently durable to remain legible when wet will contain the following 

information: 

 

• Job and sample identification number; 

• Monitoring well number or other location;  

• Date and time of collection; 

• Name of collector;  

• Parameters to be analyzed; and 

• Preservative, if applicable. 

7.3.2 Sample Seal 

 The shipping container will be sealed to ensure that the samples have not been disturbed 

during transport to the laboratory.  The tape is labeled with instructions to notify the shipper if 

the seal is broken prior to receipt at the laboratory. 

7.3.3 Field Logbook 

The field logbook will contain sheets documenting the following information: 

• Identification of the well; 

• Well depth; 
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• Static water level depth and measurement technique; 

• Well yield - high or low; 

• Purge volume (given in gallons or number of bailers); 

• Time well was purged; 

• Date and time of collection; 

• Well sampling sequence; 

• Types of sample containers used and sample identification numbers; 

• Preservative used; 

• Field analysis data and methods; 

• Field observations on sampling event;  

• Name of collector(s); 

• Internal temperature of shipping container at the time of sample placement; and, 

• Climatic conditions including air temperatures. 

 

 An example field log book sheet is provided in Appendix III of this Groundwater 

Monitoring Plan. 

7.3.4 Chain-of-Custody Record 

 The chain-of-custody record is required for tracing sample possession from time of 

collection to time of receipt at the destination.  A chain-of-custody record will accompany each 

individual shipment.  The record will contain the following information: 

• Sample destination and transporter; 

• Sample identification numbers; 

• Signature of collector; 

• Date and time of collection; 

• Sample type; 

• Identification of well; 

• Number of sample containers in shipping container; 
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• Parameters requested for analysis and preservative; 

• Signature of person(s) involved in the chain of possession; 

• Inclusive dates of possession; and 

• Internal temperature of shipping container upon opening in laboratory (noted by 

the laboratory). 

 

 A copy of the completed chain-of-custody sheet will accompany the shipment and will be 

returned to the shipper after the shipping container reaches its destination.  A sample chain-of-

custody record is included in Appendix III of this Groundwater Monitoring Plan.  The chain-of-

custody record will be used as the analysis request sheet.   

7.4 Analytical Procedures 

 Analytical procedures will be performed in accordance with Test Methods for Evaluating 

Solid Waste - Physical/Chemical Methods, EPA Document SW-846 as updated (EPA, 1995), or 

if SW-846 does not specify a method, Clean Water Act (CWA) methods shall be used.  The 

monitoring parameters/constituents for the Detection and Assessment Monitoring Phases of the 

Groundwater Monitoring Program are presented in Appendix IV, along with the proposed 

analytical method and estimated quantitation limit (EQL).  Alternate SW-846 methods may be 

used if they have the same or lower EQL. 

 

 Methods with higher EQLs will be considered if the concentration of the constituent is 

such that an alternate test method with a higher EQL will provide the same result.  Alternate 

SW-846 methods may be used if written approval from the NDEP is received 30 days prior to 

their use. 

7.5 Field Quality Assurance and Quality Control Program 

 Trip and field blanks will be collected and analyzed during each sampling event to verify 

that the sample collection and handling process has not affected the quality of the samples.  The 
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blanks will be prepared in the lab each time a group of bottles is prepared for use in the field.  

The appropriate number of bottles of each type (e.g., VOA, plastic, glass) will be filled with 

Type II reagent grade water, transported to the site, handled like the samples and shipped to the 

laboratory for analysis.  In addition to being transported to the site, handled like the samples and 

shipped to the laboratory for analysis, the field blank will also be exposed to the sampling 

environment.  As with all other samples, the time of the blank exposure will be recorded so that 

the sampling sequence is documented.  The trip will be analyzed for volatile organic compounds 

only.  The field blank will be analyzed for the same list of constituents as the groundwater 

samples. 

 

 If non-dedicated sampling devices are used in lieu of dedicated sampling devices, at least 

one equipment blank per day will be prepared to ensure that the non-dedicated sampling device 

has been effectively cleaned, and the field blank will be deleted.  The equipment blank will be 

prepared in the field after cleaning a sampling device or prior to sampling with an office-cleaned 

device by filling the device with Type II reagent grade water, transferring the water to the sample 

bottles, and shipping the bottles to the laboratory for analysis.  The time will be recorded and the 

blanks will be subjected to the same analyses as the groundwater samples. 

 

 The assessment of blank analysis results will be in general accordance with EPA’s 

National Functional Guidelines For Data Review (Organic and Inorganic) (EPA, 1993b, EPA, 

1994).  No positive sample results will be reported unless the concentration of the compound in 

the sample exceeds 10 times the amount in any blank for common laboratory contaminants (see 

next paragraph), or five times the amount for other compounds.  Resampling will be performed 

as necessary to confirm or refute suspect data; such resampling will occur within 30 days of the 

data review. 

 

 Concentration levels of any contaminants found in the blanks will be used to qualify the 

groundwater data.  Any compound (other than the four listed below) detected in the sample, 
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which was also detected in any associated blank, will be qualified “B” when the sample 

concentration is less than five times the blank concentration.  For common laboratory 

contaminants (methylene chloride, acetone, 2-butanone, and common phthalate esters), the 

results will be qualified “B” when the reported sample concentration is less than 10 times the 

blank concentration.  The “B” qualifier designates that the reported detection is considered to 

represent cross-contamination and that the reported constituent is not considered to be present in 

the sample at the reported concentration.  If the concentration of any blank-qualified data 

exceeds background, the NDEP will be contacted within 14 days to determine what action, if 

any, will be necessary to correct the observed blank contamination, as appropriate. 

7.6 Laboratory Quality Assurance and Quality Control Program 

 The following are general guidelines for quality assurance/quality control to be followed 

by laboratories analyzing samples collected at the landfill. 

7.6.1 Chain-of-Custody 

 Information to be included on the chain-of-custody and actions to be taken by the 

laboratory upon receipt of the samples are discussed as follows.  

• The date, time of sample collection, and analysis to be performed will be provided 

to the laboratory on the chain-of-custody form.  The samples will be examined 

upon receipt to ensure collection in EPA-approved containers for the requested 

analysis.  The sample collection date and time will also be reviewed to ensure the 

EPA-required sample holding time has not expired or will not expire before the 

sample can be processed. 

 

• The information concerning transportation mode and manner will be reported on 

the form.  Samples must be transported on ice or under refrigeration and received 

at 4+/- 2 degrees centigrade. 
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• The pH of each sample, and sample appearance will be recorded upon receipt.  

The pH for volatiles samples shall be taken following analysis (as long as a 

second, unopened sample remains available for back-up).  Also, preservative 

adjustments and sample splitting must occur as required prior to distribution.  

Sample adjustments will be fully documented.  Cyanide samples shall be tested 

for residual chlorine and sulfides (a spot-test is acceptable), and quenched when 

necessary prior to preparation and analysis. 

 

• Any sample discrepancies (e.g., breakage, headspace in volatile samples) must be 

documented and  Bedroc contacted immediately for further instructions.  

Resampling will occur within 30 days of notification to obtain sufficient samples 

for analysis. 

7.6.2 Analysis 

• During the sample analysis period, the samples will remain refrigerated.  Volatile 

and non-volatile samples must be stored in separate refrigerated units. 

 

• If at any point during the analysis process, the results are considered technically 

inaccurate, the analysis must be performed again if holding times have not been 

exceeded.  Resampling will be performed within 30 days if holding times are 

exceeded. 

7.6.3 Documentation 

• Permanent ink must be used for all documentation. 

 

• Documentation will be written legibly.  Mistakes will be crossed out with a single 

line, corrected, dated, and initialed. 
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7.6.4 Analytical Quality Control 

 Analytical quality control in sample processing and data generation must be consistent 

with guidelines outlined in the most recent revisions to Test Methods for Evaluating Solid Waste, 

Physical/Chemical Methods (SW-846, 3rd Edition, plus the most recent promulgated updates, if 

applicable).  Quality control samples shall be performed with each batch of samples at the 

frequencies specified in SW-846 and as outlined below.  The “analytical batch” is defined as that 

group of samples (not to exceed 20 field samples) prepared (aliquotted, extracted, digested, etc.) 

together by the same technician(s), using the same batch of glassware, equipment, standards, 

solvents, and other reagents during the same working shift (or concurrent shifts, if the 

preparation procedures extend to subsequent shifts). 

 

 A method blank and laboratory control sample (LCS, see discussion below) must be 

prepared with each analytical batch.  The method blank and LCS must also be analyzed on each 

instrument involved in the field sample analyses from the batch.  If, for example, the batch is 

divided among two GC/MS systems, the method blank and LCS must be analyzed on both 

instruments.  The lab shall, whenever possible, make every attempt to analyze the batch on the 

same instrument.  Exceptions will be granted, for example, when the original analytical 

instrument goes out-of-service midway through the batch, or is recalibrated for a different 

method following the initial analysis of the batch but prior to any unanticipated reinjections.   

 

 For all GC and GC/MS methods, at a minimum, the lab is required to perform a 5-point 

initial calibration.  With each organic analytical batch, the lab must prepare and analyze a matrix 

spike (MS), matrix spike duplicate (MSD), method blank, and LCS.  For GC/MS analysis, the 

method blank may double as the LCS, and the surrogates may be used as the control analytes.  

For GC analyses, the LCS must include surrogates as well as a representative subset (at a 

minimum) from the target compound list (TCL).  For 8081 analysis, for example, at least six of 

the TCL pesticides must be included in the LCS.  If PCBs are required, the target Aroclor must 

be used as the LCS (if more than one Aroclor congener is on the TCL, the LCS must include at 
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least one congener from the TCL).  If the target congener interferes with TCL pesticides, a 

separate LCS for this Aroclor must be produced with each analytical batch. 

 

 With each inorganic and classical wet chemistry analytical batch, the lab must prepare 

and analyze a matrix spike (MS), duplicate (DUP), method blank, and LCS.  For inorganic metal 

analyses, the LCS must include all the Target Analyte List (TAL) metals (or those being 

analyzed in the associated field samples, if a subset of the full list). 

 

 The lab must maintain control charts of the LCS control analyte constituents for each 

method referenced in the analyte lists included in this plan.  Control charts are not deliverable. 

 

 The laboratory method blanks must be examined for contaminants, and corrective actions 

taken as appropriate.  Certain contaminants may be observed in the method blanks as a result of 

contamination common to most laboratories (methylene chloride, acetone, 2-butanone, and 

common phthalate esters).  These common lab contaminants and all other target analytes must be 

below the laboratory quantitation limit (QL).  For metals analysis, a target analyte may be 

present in the method blank at greater than five times the QL, so long as the associated samples 

contain the same metal at concentrations more than an order of magnitude (10X) higher.  In each 

of these exceptional cases described above, the data shall be appropriately flagged and qualified 

in the case narrative.  In all other cases, the analytical batch must be re-prepared and re-analyzed 

with a new method blank. 

7.6.5 Data Reporting 

 The data will be reported in micrograms per liter using the number of significant figures 

appropriate to the method.  The lab must include on its analytical reporting form (“Form 1” for 

CLP-like deliverables) the lab’s QL and detection limit (DL).  The QL is a value, usually a factor 

of 3-4 times the DL, below which the quantitation of an analyte is not possible within the 

method-required limits of precision and accuracy.  The lab is required to report results of 
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analytes below the lab’s QL, but above the DL, with a “J” data flag (denoting an estimated 

value).  The lab's QLs must be at or below the MCLs (for those analytes with MCLs listed), if 

achievable, in the analyte tables included in this plan.  

 

 The data report shall, at a minimum, include the following information.   

• Narrative:  Must include a brief description of the sample group 

(number and type of samples, field and associated lab sample 

identification numbers, preparation and analytical methods used).  

The data reviewer shall also include a statement that all holding 

times and QC criteria were met, samples were received intact and 

properly preserved, etc., with a brief discussion of any deviations 

potentially affecting data usability.  This includes, but is not 

limited to, test method deviation(s), holding time violations, out-

of-control incidents occurring during the processing of QC or field 

samples and corrective actions taken, and repeated analyses and 

reasons for the re-analyses (including contamination, failing 

surrogate recoveries, matrix effects or dilutions, for example).  If 

samples were analyzed on more than one instrument, the reason for 

doing so must be stated in the narrative.  The narrative shall be 

signed by the laboratory director or authorized laboratory 

representative, signifying that all statements are true to the best of 

the reviewer's knowledge, the data meet the data quality objectives 

as described in this plan (except as noted), and the data are 

released to  Bedroc.  One narrative is required for each sample 

group. 

 

• Original Chain-of Custody Form 
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• Target analyte list (TAL):  The lab shall list all compounds that 

were analyzed for in the samples.  The TAL is typically included 

as part of the analytical reporting forms.  

 

• Blank Data:  For organic analyses, the lab shall report the results of 

any method blanks, reagent blanks, trip blanks, field blanks, and 

any other blanks associated with the sample group.  For inorganic 

analyses, the lab shall provide the results of any preparation or 

initial calibration blanks associated with the sample group. 

 

• QC Summary: The lab will provide summary forms detailing 

laboratory QC sample results which include individual recoveries 

and relative percent differences (if appropriate) for the following 

QA/QC criteria: surrogates, matrix spike analyses, matrix spike 

duplicate analyses, LCS, and sample duplicate analyses.  QC 

control limits shall also be reported; if any QC limits were 

exceeded, a flag or footnote shall be placed to indicate the affected 

samples.  

 

 Additional quality assurance data and/or other pertinent data may be reported as 

requested by the owner/operator of the landfill. 

7.6.6 Documentation 

 Records of the background groundwater quality data, and all subsequent measurements, 

including all concentration measurements and the background values established during all three 

phases of the Groundwater Monitoring Plan (GMP) will be kept at the Bedroc Limited, LLC. 

administration office, throughout the active life of the facility and the post-closure care period.   
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 A hardcopy of the data, and any associated non-deliverable documents, must be properly 

stored by the laboratory in a secured facility, under proper chain-of-custody, for at least three 

years following data delivery.  The following data shall be readily retrievable at the request of  

Bedroc, at any time during this period: 

• The date and reference method must be included in all analysis documentation. 

 

• Analytical results shall include analyte concentration, sample weight, percent 

water (when required), and final volume of extract or diluted sample. 

 

• Calibration curve or coefficient of the linear calibration shall be included along 

with the concentration/response data (or relative response data) or the calibration 

check standards.  It shall also include the initials of the analyst and must include 

the date on which the calibration curve was made. 

 

• The results of the samples, concentration units, relative percent difference for 

duplicates, spike/surrogate concentrations, and spike/surrogate recoveries must 

also be documented. 

 

• The reference QA identification, QA true value, and QA acceptable range must be 

documented. 

 

• The identity and amount of each constituent in the laboratory blank are to be 

reported.  If the concentration of the blank exceeds the method detection limit, the 

source of the contamination must be determined.  Reanalysis of the entire batch 

may be required. 

 

• All chromatograms for the reported results shall be properly labeled with the same 

identification and the amount injected. 



 

 
Bedroc Landfill and Waste Management Facility Joyce Engineering  
Groundwater Monitoring and Reporting Plan  Revised May 2014 
 

36 
P:\WESTERN ELITE\WESTERN ELITE LANDFILL\PERMITTING NV\2013 CLASS I EXPANSION\RECORD\PART B\13_GROUNDWATER MONITORING PLAN\GROUNDWATER MONITORING AND REPORTING  
PLAN REVISED LB.DOCX  

 

• Any additional sample preparation and its justification, and any comments or 

observations which can affect the results must be documented for possible further 

interpretation. 

8.0 STATISTICAL ANALYSES 

 In accordance with NAC 444.7485, the groundwater monitoring data will be statistically 

analyzed using one of the statistical methods discussed in the following subsections in 

accordance with guidance issued by the United States Environmental Protection Agency (EPA, 

1989; EPA 1992a). 

8.1 Statistical Test Methods 

 The statistical test used to evaluate the groundwater monitoring data will be the tolerance 

or prediction interval method, unless these test are determined to be inappropriate with the 

background data.  Possible alternate statistical test methods, as described in NAC 444.7485 are: 

(1) A parametric analysis of variance (ANOVA) followed by multiple comparisons 

procedures to identify statistically significant evidence of contamination.  The 

method will include estimating and testing the contrasts between each compliance 

well’s mean and the background mean levels for each constituent; 

 

(2) An analysis of variance (ANOVA) based on ranks followed by multiple 

comparisons procedures to identify significant evidence of contamination.  The 

method will include estimating and testing the contrasts between each compliance 

well's median and the background median levels for each constituent; 

 

(3) A tolerance or prediction interval procedure in which an interval for each 

constituent is established from the distribution of the background data, and the 
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level of each constituent in each compliance well is compared to the upper 

tolerance or prediction limit; 

 

(4) A control chart approach that gives control limits for each constituent; or 

 

(5) Another statistical test method that meets the performance standards specified by 

the NDEP.  A justification for the alternate test method will be submitted to the 

NDEP for approval prior to use. 

 

 The statistical analysis chosen to evaluate the groundwater data will meet the following 

performance standards: 

(1) The statistical method used to evaluate groundwater monitoring data shall be 

appropriate for the distribution of monitoring parameters or constituents.  If the 

distribution is shown by the owner or operator to be inappropriate for a normal 

theory test, then the data should be transformed or a distribution-free theory test 

should be used.  If the distributions for the constituents differ, more than one 

statistical method may be needed.  

 

(2) If an individual well comparison procedure is used to compare an individual 

compliance well constituent concentration with background constituent 

concentrations or a groundwater protection standard, the test shall be done at a 

Type I error level no less than 0.01 for each testing period.  If a multiple 

comparisons procedure is used, the Type I experiment-wise error rate for each 

testing period shall be no less than 0.05; however, the Type I error of no less than 

0.01 for individual well comparisons must be maintained.  This performance 

standard does not apply to tolerance intervals, prediction intervals, or control 

charts. 
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(3) If a control chart approach is used to evaluate groundwater monitoring data, the 

specific type of control chart and its associated parameter values shall be 

protective of human health and the environment.  The parameters shall be 

determined after considering the number of samples in the background data base, 

the data distribution, and the range of the concentration for each constituent of 

concern. 

 

(4) If a tolerance interval or a prediction interval is used to evaluate groundwater 

monitoring data, the levels of confidence and, for tolerance intervals, the 

percentage of the population that the interval must contain, shall be protective of 

human health and the environment.  These parameters shall be determined after 

considering the number of samples in the background data base, the data 

distribution, and the range of the concentrations for each constituent of concern. 

 

(5) The statistical method shall account for data below the limit of quantitation with 

one or more statistical procedures that are protective of human health and the 

environment.  Any estimated quantitation limit (EQL) that is used in the statistical 

method shall be the lowest concentration level that can be reliably achieved 

within specified limits of precision and accuracy during routine laboratory 

operating conditions that are available to the facility. 

 

(6) If necessary, the statistical method shall include procedures to control or correct 

for seasonal and spatial variability as well as temporal correlation in the data. 

8.2 Reporting of Low and Zero Values 

 Chemical constituents that are not present above the detection limit of the analytical 

procedure are reported as “<.xxx” where “.xxx” is the laboratory detection limit; or “ND” (non-

detect).   The laboratory detection limit for that constituent will be included in a separate column 
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in the report.  There are a variety of ways to deal with data that include values below detection.  

General guidelines that will be used to handle the data when less than 100 percent of the data are 

detected are provided in Table 8.   

 

 However, procedures referenced therein will be modified as discussed in the Statistical 

Analysis of Groundwater Monitoring Data at RCRA Facilities, Unified Guidance, (EPA, 2009), 

and as agreed upon with the NDEP on a case-by-case basis.  The statistical tests referenced in 

Table 8 are detailed in either of the following EPA guidance manuals: 

 
1. Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities, Interim 

Final Guidance, April 1989; and 

 

2.   Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities, Unified 

Guidance, March 2009. 

8.3 Normality Testing 

 The original data must be tested for normality using the Shapiro Wilk Test of Normality 

(either single group or multiple group version) for sample size up to 50 and the Shapiro-Francia 

Test of Normality for sample size more than 50, or other acceptable test methods.  The following 

are used for decisions: 

 

(1) If the original data show that the data are not normally distributed, then the data 

must be log-transformed and tested for normality using the above methods. 

 

(2) If the original or the log-transformed data confirm that the data are normally 

distributed, then a normal distribution test must be applied. 
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(3) If neither the original nor the log-transformed data fit a normal distribution, then a 

distribution-free test must be applied. 

8.4 Missing Data Values 

 Missing data values may result in an incomplete measure of environmental variability 

and an increased likelihood of falsely detecting contamination.  Also, if Assessment Monitoring 

data are missing, there is a danger that the full extent of contamination may not be characterized.  

Therefore, resampling will occur within 30 days of the date of the laboratory data package to 

replace the missing data. 

8.5 Outliers 

 Prior to making a definitive SSI determination, a thorough review of outliers will be 

performed.  An outlier is a value that is much different from most other values in a data set for a 

given groundwater chemical constituent.  The reasons for outliers may include: 

• Sampling errors or field contamination; 

• Analytical errors or laboratory contamination; 

• Recording or transcription errors; 

• Faulty sample preparation or preservation, or shelf-life exceedance; or  

• Extreme, but accurately detected environmental conditions 

(e.g., spills, migration from facility). 

 

 Formal testing for outliers should be done only if an observation seems particularly high 

(by orders of magnitude) compared to the rest of the data set.  If a sample value is suspect, one 

should run the outlier test described below (EPA, 1989).  It should be cautioned, however, that 

this outlier test assumes that the rest of the data values, except for the suspect observation, are 

normally distributed (Barnett and Lewis, 1978).  Since log-normally distributed measurements 

often contain one or more values that appear high relative to the rest, it is recommended that the 

outlier test be run on the logarithms of the data instead of the original observations.  That way, 
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one can avoid classifying a high log-normal measurement as an outlier just because the test 

assumptions were violated. 

 

 The procedure for evaluating data for the presence of outliers is as follows.  Let the 

sample of data be denoted by X1, ..., Xn.  For specificity, assume that the data have been ordered 

and that the largest observation, denoted by Xn, is suspected of being an outlier.  Generally, 

inspection of the data suggests values that do not appear to belong to the data set.  For example, 

if the largest observation is an order of magnitude larger than the other observations, it would be 

suspect. 

Step 1. Calculate the mean, x, and the standard deviation, S, of the data including all 

observations. 

 

Step 2. Form the statistic, Tn: 

  Tn = (Xn  - x) / S 

 

Note that Tn is the difference between the largest observation and the 

sample mean, divided by the sample standard deviation. 

 

Step 3. Compare the statistic Tn to the critical value given the sample size, n, in 

Table 8, Appendix B of EPA’s statistical analysis document 

mentioned above.  If the Tn statistic exceeds the critical value from 

the table, this is evidence that the suspect observation, Xn, is a 

statistical outlier. 

 

 If the test designates an observation as a statistical outlier, the sample should not be 

treated as such until a specific reason for the abnormal measurement can be determined.  Valid 

reasons may include contaminated sampling equipment, laboratory contamination of the sample, 

or errors in transcription of the data values.  Once a specific reason is documented, the sample 



 

 
Bedroc Landfill and Waste Management Facility Joyce Engineering  
Groundwater Monitoring and Reporting Plan  Revised May 2014 
 

42 
P:\WESTERN ELITE\WESTERN ELITE LANDFILL\PERMITTING NV\2013 CLASS I EXPANSION\RECORD\PART B\13_GROUNDWATER MONITORING PLAN\GROUNDWATER MONITORING AND REPORTING  
PLAN REVISED LB.DOCX  

should be excluded from any further statistical analysis.  If a plausible reason cannot be found, 

the sample should be treated as a true but extreme value, not to be excluded from further 

analysis. 

8.6 Comparison to Groundwater Protection Standards 

 NAC Appendix II constituents detected in statistically significant concentrations when 

compared to background concentrations shall be compared to the Groundwater Protection 

Standards (GPSs) established by the NDEP using one of the methods discussed in the following 

sections. 

8.6.1 Direct Comparison 

 If one sample is collected for analysis during a sampling period, the result shall be 

compared to the GPS via direct comparison (i.e., greater than or less than the GPS). 

8.6.2 Confidence Interval Comparison 

 If four or more independent samples are collected per downgradient well during a 

sampling period, the mean of the four samples may be compared to the GPS via the Confidence 

Interval statistical method using a lower 95% confidence level.  The procedure for evaluating the 

downgradient well data is as follows: 

 • Calculate the mean, x, of the four samples; 

 • Calculate the standard deviation, s, of the sample; 

• Determine the critical value, tc, for a confidence level of 90% (5% on each tail) 

and degrees of freedom, d.f. = n-1; 

• Calculate E, where E = ( tc )*( s / (n)^0.5);  

• Calculate the lower 5% Confidence Interval, L0.05CI, where L0.05CI = (x – E); and 

• Compare the L0.05CI to the GPS. 
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 If the L0.05CI is less than the GPS, there is no statistical increase in the mean of the 

downgradient monitoring data for that point-of-compliance monitoring well. 

9.0 GROUNDWATER PROTECTION STANDARDS 

 In accordance with NAC 444.7492, the administrator of the NDEP shall determine a GPS 

for each NAC Appendix II constituent detected in the groundwater.  The GPS shall be 

established using the following guidance: 

(1) For constituents for which a maximum contaminant level (MCL) has been 

promulgated under Section 1412 of the Safe Drinking Water Act (Part 141, Title 

40, Code of Federal Regulations), the MCL for that constituent will be the GPS; 

 

(2) For constituents for which MCLs have not been promulgated, a level equal to: 

(a) The background concentration of the constituent; or 

(b) An appropriate Alternate Concentration Limit (ACL) that is based on the 

protection of public health and safety and complies with requirements of 

NAC 444.7492.1(b)2. 

 

(3) For constituents for which the background level is higher than the MCL 

established by the EPA, the background concentration for that constituent will be 

the GPS. 

9.1 Definitions 

 The following definitions are applied during establishment of the GPS: 

 

Maximum Contaminant Levels:  The maximum contaminant level (MCL) is the EPA 

Drinking Water Standard, as promulgated by the EPA under the Safe Drinking Water 

Act, and is subject to change without notice.  MCLs are listed in the EPA’s Drinking 

Water Regulations and Health Advisories (EPA, 2002).   
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Action Limits:  In lieu of MCLs, action limits have been established by the EPA for 

copper and lead.  Action limits are listed in the EPA’s Drinking Water Regulations and 

Health Advisories.   

 

Alternate Concentration Limits:  Per NAC 444.7492.1(b)2, the Director of the NDEP 

may establish a risk-based Alternate Concentration Limit (ACL) for constituents without 

an established MCL.  

 
Estimated Quantitation Limits:  The Estimated Quantification Limit (EQL) is an inter-

laboratory concept derived from laboratory performance of selected laboratories (not all 

laboratories).  EQLs provide performance goals and were formerly referred to as 

Practical Quantitation Limits (PQL). 

10.0 EVALUATION OF CHEMICAL ANALYTICAL DATA 

 The following decision criteria will be used to direct the GMP based on the results of the 

statistical analyses performed in accordance with Section 8.0. 

10.1 Detection Monitoring Phase 

 The Detection Monitoring Program will continue until the post-closure period at the 

facility is terminated or until a statistically significant increase over background concentrations 

for one or more NAC Appendix I constituents is noted, at which time the Assessment Monitoring 

Program will be implemented unless a successful Alternate Source Demonstration has been 

submitted.   

 

 If one or more constituents listed in NAC Appendix I is shown to be present in 

statistically significant concentrations when compared to background,  Bedroc may collect a 

verification sample from the affected well within the compliance monitoring period (180 days 
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from the date of sampling for quarterly monitoring).  If the verification sample is also indicative 

of a statistically significant increase (SSI) when compared to background, then the permittee will 

proceed to the Assessment Monitoring Program or submit an Alternate Source Demonstration.  If 

the Alternate Source Demonstration is not approved by the NDEP, the owner/operator shall 

implement the Assessment Monitoring Program within 90 days of the disapproval.  If the 

verification sample refutes the initial SSI, the facility shall remain in the Detection Monitoring 

Phase. 

10.2 Assessment Monitoring Phase 

 If, after entering the Assessment Monitoring Phase, the concentrations of all NAC 

Appendix II constituents are shown to be at or below background values for two consecutive 

sampling events, the facility shall notify the NDEP of this finding.  Furthermore, the monitoring 

program at the facility may revert to the Detection Monitoring Program. 

 

 If the concentration of any NAC Appendix II constituent is shown to be statistically 

significant when compared to established background, but the concentration is shown to be 

below the GPS established by the NDEP using the statistical procedures discussed in Section 8.0 

of this Groundwater Monitoring Plan, the facility shall remain in the Assessment Monitoring 

Phase. 

 

 If the concentration of any NAC Appendix II constituent is shown to be statistically 

significant when compared to the GPS established by the NDEP using the statistical procedures 

discussed in Section 8.0 of this Groundwater Monitoring Plan, the permittee shall proceed with 

an Assessment of Corrective Measures in accordance with NAC 444.7491.3. 

10.3 Assessment of Corrective Measures 

 In the event that analytical data indicate solid waste constituents are present in any 

downgradient monitoring well at a concentration greater than the GPS, the owner/operator shall, 
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within 14 days of the finding, notify the NDEP and identify which constituents have exceeded 

the GPS.  The owner/operator also shall characterize the nature and extent of the release, install 

and sample at least one monitoring well at the facility boundary in the direction of constituent 

migration, notify all persons who own the land or reside on the land that directly overlies any 

part of the plume of contamination if contaminants have migrated off-site (as indicated by 

sampling of wells in accordance with NAC 444.7491.3), and shall initiate an assessment of 

corrective measures as required by NAC 444.7493. 

 

 In lieu of performing the nature and extent study and the assessment of corrective actions, 

the owner/operator may demonstrate an alternate source of contamination.  The Alternate Source 

Demonstration, in the form of a written report to be certified by a qualified groundwater 

scientist, evaluates the possibility that a source other than the landfill caused the contamination; 

or that the SSI resulted from error in sampling, analysis or statistical evaluation, or from natural 

variation in the quality of the groundwater.  Results of an Alternate Source Demonstration must 

be submitted to the NDEP within 90 days of determining that groundwater constituents are 

present in any downgradient monitoring well at concentrations greater than the GPS.  

 

 If a successful Alternate Source Demonstration is made and approved by NDEP, the 

permittee shall continue the Assessment Monitoring Phase.  In the demonstration is unsuccessful, 

the facility shall implement the nature and extent investigation and the assessment of corrective 

measures in accordance with NAC 444.7493. 

11.0 HYDROGEOLOGIC ASSESSMENT 

 After each sampling event, groundwater surface elevations will be evaluated to determine 

whether the requirements for locating the monitoring wells continue to be satisfied.  

 

 The direction of groundwater flow will be determined by comparing the groundwater 

surface elevations among the monitoring wells, and at least annually, constructing a groundwater 
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surface contour map.  The groundwater flow rate shall be determined using the following 

equation: 

 

V=ik 

     ne 

 

where V =  the groundwater flow rate (feet/day) 

i =  the hydraulic gradient, ∆h/∆l (foot/foot) 

k =  the maximum hydraulic conductivity (feet/day) 

ne =  the effective porosity of the host medium (unitless) 

∆h=  the change in groundwater elevation between two wells (feet) 

∆l =  the distance between the same two wells (feet) 

 

 If the evaluation shows that the groundwater monitoring system does not satisfy the 

requirements of NAC 444.7483, the monitoring system will be modified to comply with those 

regulations after obtaining approval from the NDEP.  Proposed revisions will be submitted to the 

NDEP within 30 days of determining that the system does not satisfy the requirements of NAC 

444.7483; the modifications may include a change in the number, location, or depth of the 

monitoring wells. 
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TABLES



Observation Ground Surface Top of PVC Boring Well Screened Casing
Well Northing Easting Elevation Casing Elevation Depth Depth Depth Inside Diameter

Identification (Lattitude) (Longitude) (feet AMSL) (feet AMSL) (feet bgs) (feet bgs) (feet bgs) (inches)
OW-1 27,055,295.47 832,763.50 2,477.6 2,478.39 81.5 80.0 80-65 2
OW-2 27,055,957.43 832,790.96 2,479.8 2,481.56 101.5 86.4 86.4-66.4 4
OW-3 27,055,246.57 832,223.52 2,477.5 2,479.19 95.5 81.5 81.5-61.5 4
OW-4 27,055,267.61 831,324.00 2,481.7 2,484.17 85.0 79.7 79.7-59.7 4
OW-5 27,056,542.68 831,498.82 2,491.0 2,493.29 115.5 95.2 95.2-75.2 4
OW-6 27,055,214.29 830,837.53 2,488.5 2,490.88 95.5 85.6 85.6-65.6 4
OW-7 27,056,496.91 830,294.30 2,468.7 2,469.83 47.0 48.4 48.4-28.4 4

OW-7R 36.97356159 -114.98478402 2,495.1 2,497.78 95.0 95.0 95.0-75.0 2
OW-8 36.98441433 -114.98172295 2,498.5 2,500.71 90.0 90.0 90.0-70.0 2
OW-9 36.98093588 -114.98134066 2,493.0 2,493.42 95.0 95.0 95.0-75.0 2
OW-10 36.97727334 -114.98076484 2,491.8 2,494.35 95.0 95.0 95.0-75.0 2
OW-11 36.97718445 -114.98503645 2,492.9 2,495.79 76.5 75.0 75.0-55.0 2
OW-12 36.98084443 -114.98475842 2,498.4 2,501.47 75.0 75.0 75.0-55.0 2
OW-13 36.98441304 -114.98536724 2,505.6 2,508.48 75.0 75.0 75.0-55.0 2
OW-14 36.98434574 -114.98789513 2,519.7 2,522.65 47.0 47.0 47.0-27.0 2
OW-15 36.98088998 -114.98782724 2,518.0 2,520.06 38.0 38.0 38.0-18.0 2
OW-16 36.97713994 -114.98924282 2,523.2 2,525.91 31.5 31.5 31.5-11.5 2

Notes: AMSL = above mean sea level
bgs = below ground surface
Northing and easting given for wells OW-1 through OW-7.
Latitude and longitude given for wells OW-7R through OW-16.

Survey Coordinates

TABLE 1

SUMMARY OF WELL CONSTRUCTION INFORMATION
BEDROC LANDFILL AND WASTE MANAGEMENT FACILITY

LINCOLN COUNTY, NEVADA



Observation Ground Surface Top of PVC Depth to Static Water
Well Elevation Casing Elevation Sample Water Level Elevation

Identification (feet AMSL) (feet AMSL) Date (feet) (feet AMSL)
OW-8 2,498.5 2,500.71 8/21/2013 72.30 2,426.21

9/3/2013 74.79 2,425.92

OW-9 2,493.0 2,493.42 8/21/2013 80.18 2,412.78
9/3/2013 80.65 2,412.77

OW-10 2,491.8 2,494.35 8/21/2013 78.16 2,413.65
9/3/2013 80.93 2,413.42

OW-11 2,492.9 2,495.79 8/21/2013 61.54 2,431.34
9/3/2013 64.58 2,431.21

OW-12 2,498.4 2,501.47 8/21/2013 56.96 2,441.45
9/3/2013 60.30 2,441.17

OW-13 2,505.6 2,508.48 8/21/2013 52.66 2,452.97
9/3/2013 55.90 2,452.58

OW-14 2,519.7 2,522.65 8/21/2013 36.98 2,482.74
9/3/2013 40.09 2,482.56

OW-15 2,518.0 2,520.06 8/21/2013 18.26 2,499.74
9/3/2013 20.57 2,499.49

OW-16 2,523.2 2,525.91 8/21/2013 11.50 2,511.67
9/3/2013 14.82 2,511.09

Note: AMSL = above mean sea level

TABLE 2

SUMMARY OF DEPTH TO WATER MEASUREMENTS
BEDROC LANDFILL AND WASTE MANAGEMENT FACILITY

LINCOLN COUNTY, NEVADA



Falling Head Rising Head
Observation Slug Test Slug Test Average

Well (feet/day) (feet/day) (feet/day)
OW-1 0.24 -- 0.24
OW-2 0.22 0.78 0.50
OW-3 0.36 0.81 0.59
OW-4 1.65 1.18 1.42
OW-5 0.7 0.9 0.80
OW-6 11.42 10.65 11.04
OW-7 -- 2.28 2.28

Geometric Average 0.79 1.59 1.12

TABLE 3

Estimated Hydraulic Conductivity

LINCOLN COUNTY, NEVADA
WESTERN ELITE MATERIAL PROCESSING FACILITY

SUMMARY OF SLUG TESTING RESULTS
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Abandon Upgradient Downgradient
Cell 1 OW-9 OW-14 and OW-16 OW-22, OW-23 and OW-24
Cell 2 -- OW-14 and OW-16 OW-22, OW-23 and OW-24
Cell 3 OW-12 OW-14 and OW-16 OW-22, OW-23 and OW-24
Cell 4 -- OW-14 and OW-16 OW-22, OW-23 and OW-24
Cell 5 -- OW-14 and OW-16 OW-22, OW-23 and OW-24
Cell 6 -- OW-14 and OW-16 OW-22, OW-23 and OW-24
Cell 7 -- OW-14 and OW-16 OW-22, OW-23 and OW-24
Cell 8 -- OW-14 and OW-16 OW-21, OW-22, OW-23 and OW-24
Cell 9 -- OW-14 and OW-16 OW-21, OW-22, OW-23 and OW-24
Cell 10 -- OW-14 and OW-16 OW-21, OW-22, OW-23 and OW-24
Cell 11 OW-10 OW-14 and OW-16 OW-20, OW-21, OW-22, OW-23 and OW-24
Cell 12 -- OW-14 and OW-16 OW-20, OW-21, OW-22, OW-23 and OW-24
Cell 13 OW-11 OW-14 and OW-16 OW-20, OW-21, OW-22, OW-23 and OW-24
Cell 14 -- OW-14 and OW-16 OW-18, OW-19, OW-20, OW-21, OW-22, OW-23 and OW-24
Cell 15 -- OW-14 and OW-16 OW-17, OW-18, OW-19, OW-20, OW-21, OW-22, OW-23, and OW-24
Cell 16 -- OW-14 and OW-16 OW-5, OW-17, OW-18, OW-19, OW-20, OW-21, OW-22, OW-23, and OW-24

--

OW-18 and OW-19
OW-17

--

--

--

OW-20

OW-14, 0W-16, OW-22, OW-23 and OW-24

OW-5 (formally Class III facility upgradient well)

--

--
--

OW-21

--

--

--

Monitoring Well Network

SCHEDULE OF ADDITION AND REMOVAL OF WELLS FROM COMPLIANCE NETWORK
BEDROC LANDFILL AND WASTE MANAGEMENT FACILITY

Cell No. Add

LINCOLN COUNTY, NEVADA

Monitoring Well Network Changes



Redox Potential
Depth to Water

Appendix II to Part 258
 
 
 

Sulfate
pH

Specific Conductance
Dissolved Oxygen

Nitrate
Nitrite

Chemical Oxygen Demand (COD)
Chloride

Total Organic Halides (TOX)
Total Kjeldahl Nitrogen

LINCOLN COUNTY, NEVADA
BEDROC LANDFILL AND WASTE MANAGEMENT FACILITY

SUMMARY OF GROUNDWATER MONITORING PARAMETERS

TABLE 5

PHASE 1 MONITORING PARAMETERS
Total Organic Carbon (TOC)



TABLE 6

LEACHATE MONITORING PARAMETERS
Appendix A to Part 423 Priority Pollutants List

Appendix II to Part 258 Haz Inoganic and Organic Constituents
  

LINCOLN COUNTY, NEVADA
BEDROC LANDFILL AND WASTE MANAGEMENT FACILITY

SUMMARY OF PHASE 2 / LEACHATE MONITORING PARAMETERS



TABLE 7 

SAMPLING AND PRESERVATION PROCEDURES FOR THE GROUNDWATER 
MONITORING PROGRAM 

BEDROC LANDFILL AND WASTE MANAGEMENT FACILITY 
LINCOLN COUNTY, NEVADA 

 
 

 
Parameter 
 

 
Container  & Volume 

 
Preservative 

 
Maximum Holding Time 

 
Cyanide 

P, G 
500 mL 

4ºC, NaOH to pH>12, 0.6 
g Ascorbic Acid 

 
14 days 

Sulfide P, G; 500 mL 4ºC, add Zinc Acetate 7 days 
Mercury (total) P; 300 mL HNO3 to pH<2 28 days 
 
Metals (total) except mercury  

P 
1000 mL 

 
HNO3 to pH<2 

 
6 months 

 
Acrolein and acrylonitrile 

2-40 ml VOA w/G, 
Teflon lined septum 

4ºC, 0.008% Na2S2O3, 
adjust pH to 4-5 

 
14 days 

 
Benzidines 

G, Teflon lined cap, 
1000 mL 

4ºC, 0.008% Na2S2O3, 
adjust pH to 4-5 

7 days to extraction, 40 days 
after extraction 

 
Haloethers 

G, Teflon lined cap, 
1000 mL 4ºC, 0.008% Na2S2O3 

7 days to extraction, 40 days 
after extraction 

 
Phthalate esters 

G 
1000 mL 

 
4ºC 

7 days to extraction, 40 days 
after extraction 

 
Nitrosamines 

 
G, Teflon lined cap, 
1000 mL 

 
4ºC, store in dark, 0.008% 
Na2S2O3 

7 days to extraction, 40 days 
after extraction 

 
Nitroaromatics and cyclic 
ketones 

 
G, Teflon lined cap, 
1000 mL 

4ºC, store in dark, 0.008% 
Na2S2O3 

 
7 days to extraction, 40 days 
after extraction 

 
PCBs 

G, Teflon lined cap, 
1000 mL 

 
4ºC 

7 days to extraction, 40 days 
after extraction 

 
Phenols 

G, Teflon lined cap, 
1000 mL 

 
4ºC, 0.008% Na2S2O3 

7 days to extraction, 40 days 
after extraction 

Purgeable Aromatic 
Hydrocarbons 

2-40 ml VOA w/G, 
Teflon lined septum 

4ºC, 0.008% Na2S2O3, 
HCl to pH 2 

 
14 days 

 
Purgeable halocarbons 

2-40 ml VOA w/G, 
Teflon lined septum 

 
4ºC, 0.008% Na2S2O3 

 
14 days 

Polynuclear aromatic 
hydrocarbons 

G, Teflon lined cap, 
1000 mL 

4ºC, store in dark, 0.008% 
Na2S2O3 

7 days to extraction, 40 days 
after extraction 

 
Chlorinated hydrocarbons 

G, Teflon lined cap, 
1000 mL 

 
4ºC 

7 days to extraction, 40 days 
after extraction 

 
Pesticides 

G, Teflon lined cap, 
1000 mL 

 
4ºC, pH 5-9 

7 days to extraction, 40 days 
after extraction 

 
Notes: P - Plastic, G - Glass, T – Fluorocarbon Resin (PTFE, Teflon, FEP, etc.) 

Do not allow any head space in VOA container. 
 

 



 TABLE 8 

 

METHODS FOR HANDLING DATA BELOW THE DETECTION LIMIT 

BEDROC LANDFILL AND WASTE MANAGEMENT FACILITY 

LINCOLN COUNTY, NEVADA 

 
 
Percentage of Non-Detects in 

the Data Base 
 

Statistical Analysis Method 

 
Less than 25% 

 
Replace NDs with DL or QL then proceed with parametric 
procedures: 
 
Tolerance Limits 
Prediction Limits 
Control Charts 

 
25 to 50% 

 
Use Cohen's or Aitchison’s adjustment, then proceed with: 
 
Tolerance Limits 
Prediction Limits 
Confidence Intervals 
Control Charts 

 
Greater than 50% but less than 
90% 

 
Proceed with Nonparametric Methods: 
 
Tolerance Limits 
Prediction Limits 
Wilcoxin-Rank Sum Test 
 

 
90% and greater 

 
Proceed with: 
 
Non-Parametric Prediction Limits or Tolerance Limits 

 



 

 

APPENDIX I 
 

WELL CONSTRUCTION LOGS























































































































































 

 

APPENDIX II 
 
 GROUNDWATER MONITORING WELL  
 CONSTRUCTION SPECIFICATIONS 



 

 

 GROUNDWATER MONITORING WELL CONSTRUCTION SPECIFICATIONS 
 
 

1.0 DRILLING 
 

1.1 Nominal Boring Diameter 
 

In all cases where the diameter of the well pipe will be 2 inches, the minimum 
nominal borehole diameter of borings advanced through soil materials will be 6 
inches in order to help ensure that the minimum width of the annulus around the 
well pipe will be 2 inches. 

 
1.2 Drilling Methods 

 
All borings should be advanced using appropriate drilling technology suitable for 
the geologic terrain and the collection and any required soil samples. 

 
1.3 Cuttings 

 
Drilling will be performed in a manner that minimizes the spreading of soil 
cuttings.  Disposition of cuttings upon project completion will be the 
responsibility of Owner/Operator or the Owner/Operator’s designated 
representative.  Cuttings will be disposed of in accordance with the NDEP’s 
Investigative Derived Waste Disposal Policy. 

 
2.0 SOIL SAMPLING 

 
2.1 Split Spoon Sampling 

 
During hollow stem auger drilling, subsurface strata should sampled using means 
appropriate for the drilling technology being used.. 

 
At a minimum, samples should be taken at 5.0-foot intervals between the surface 
and the bottom of the hole, excepting nested locations where surficial conditions 
have already been identified.  Each well and/or piezometer in the nest will be 
installed in a separate borehole.  Only one well or piezometer will be installed in 
each borehole. 

 
2.2 Cuttings 

 
The driller will keep cuttings clear of the borehole. 

 



 

 

2.3 Sample Disposition 
 

Disposition of sample material upon completion of the project will be the 
responsibility of the Owner/Operator or the Owner/Operator’s designated 
representative.  

 
3.0 WELL CONSTRUCTION 

 
3.1 Construction Method 

 
In the event that the borehole stands open, the well may be constructed in the 
open borehole.  In the event that the borehole fails upon removal of the drill stem, 
then a temporary casing shall be advanced into the borehole to facilitate the well 
construction activities. 

 
3.2 Well Pipe and Screen 

 
Each monitoring well will be constructed of pre-cleaned Schedule 40 PVC pipe 
having a minimum inner diameter of 2 inches and a maximum inner diameter of 4 
inches. 

 
The screen in each monitoring well will extend a minimum of 15 feet into 
groundwater and extend a minimum of one foot above the seasonal high 
groundwater elevation.  Screens will be factory-slotted.  Slots will be 0.010 or 
0.020 inch in width as determined by the onsite hydrogeologist based on their 
evaluation of the aquifer matrix. A five foot section of pipe will extend below the 
perforation. 

 
The driller will wear clean surgical-type gloves whenever handling PVC well 
pipe, and the pipe will be maintained in a clean manner. 

 
In order to provide a clean cut, a PVC pipe cutter will be used whenever it is 
necessary to shorten sections of the PVC well pipe; a hacksaw will not be used. 

 
3.3 Filter Pack 

 
The filter pack will be constructed from clean sand or gravel of proper size in 
relation to the screen slots to prevent its passage into the well. 

 
Filter material will be placed in the annulus around the well riser and to a point 
approximately 2 feet above the top of the screen.  A tremie pipe will be used as 
feasible. 

 



 

 

 
3.4 Bentonite Seal 

 
The annulus around the well pipe will be sealed with a layer of hydrated bentonite 
pellets, to be placed directly above the sand filter pack.  The minimum thickness 
of the bentonite layer will be approximately 2 feet.  The bentonite pellets will be 
allowed a minimum time of 24 hours for hydration prior to continuing with well 
construction.  A tremie pipe will be used as feasible 
 
3.5 Grout 

 
Following hydration of the bentonite seal, each boring will be sealed with a 
Portland Type I bentonite/cement slurry, using the tremie pipe method. 

 
Bentonite content in the slurry will be 2 to 5 percent by weight to help reduce 
shrinkage. 

 
3.6 Surface Completion 

 
The driller will be prepared for either manhole or stickup surface completions. 

 
In the case of manhole installations, suitable surface completion will consist of 
capped PVC riser and steel manhole. 

 
The PVC riser will be provided with a lockable, watertight, expansion cap.  The 
driller will provide a lock for each cap.  All locks will be keyed identically and all 
keys relinquished to the owner. 

 
The manhole will be placed in a manner that permits surface water to runoff and 
drain away from the manhole cover. 

 
In the case of stickup installations, suitable surface completion will consist of a 
concrete apron, capped PVC well riser, and outer protective casing.  The apron 
will be constructed in such a manner that surface water will not return to it. 

 
The concrete apron will have the following minimum dimensions: 3 feet x 3 feet x 
3.5 inches, and will be centered with respects to the riser.  A form will be used in 
constructing the apron.  The form will be centered with respect to the PVC riser.  
The upper surface of the apron will be graded to provide drainage away from the 
PVC riser.  A spike will be set into the pad for surveying purposes. 

 
The inner PVC riser (well pipe) will extend to an approximate height of 1.75 feet 
above the top of the concrete pad.  A vent hole having a diameter of 0.25 inches 
will be drilled through the PVC riser at a point 2 inches below its top.  Shavings 
generated by drilling the PVC riser will be prevented from falling into the well.  
The PVC riser will be provided with a slip on PVC cap.   
 



 

 

The outer protective casing will be constructed of steel pipe having a diameter, or 
diagonal, of not less than 8 inches.  The top of the outer protective casing, when 
uncovered, will be placed at a point between 0.5-inch above the top of the PVC 
well pipe and 0.5-inch below the top of the PVC pipe.  A drain hole having a 
diameter of 0.5-inch will be drilled through the outer protective casing near the 
top of the concrete apron.  Shavings generated by drilling the steel casing will be 
prevented from falling into the well.  The casing will be marked for surveying 
purposes. 

 
The outer protective casing will be lockable.  The driller will provide a lock for 
each protective casing cap.  All locks will be keyed identically. 

 
4.0 SURVEYING 

 
Well elevation will be surveyed by a licensed surveyor.  Survey point(s) will 
include: 

 
• concrete pad (marked with a spike);   
• outer protective steel casing, when open (engraved mark); 
• inner PVC well pipe (engraved mark); 
• ground surface (not marked); 
• well location to within + 0.5 foot in horizontal plane; 

. • ground surface elevation to within + 0.01 foot; 
• surveyor's pin elevation on concrete apron within + 0.01 foot; 
• top of monitoring well casing elevation to within + 0.01 foot; and, 
• top of protective steel casing elevation to within  + 0.01 foot. 

 
5.0 WELL DEVELOPMENT AND INSPECTION 

 
The driller will develop each well until sediment free water with stabilized field 
constituents (i.e., temperature, pH and specific conductance) is obtained.  

 
Development will be conducted using a surge block followed by pumping or 
bailing.  The surge block may be used as a means of assessing the integrity of the 
well screen and riser. 

 
All well development equipment (bailers, pumps, surge blocks) and any 
additional equipment that contacts subsurface formations will be decontaminated 
prior to on site use, between consecutive on site uses, and/or between consecutive 
well installations, as directed by Owner/Operator or Owner/Operator’s designated 
representative. 

 



 

 

6.0 ANCILLARY REQUIREMENTS 
 

6.1 Extraneous Material 
 

The driller will take all reasonable care to ensure that each boring is free from all 
materials other than those required for well construction.  Materials required for 
well construction is here defined to include polyvinyl chloride (PVC), sand, 
bentonite, Portland cement and natural soil materials.  All other materials 
accidentally or purposely placed in the hole will be removed by driller prior to 
well completion. 

 
6.2 Decontamination 

 
All drilling equipment (drill steel, bits, casing materials) and any additional 
equipment, that contacts subsurface formations will be decontaminated prior to on 
site use, between consecutive on site uses, and/or between consecutive well 
installations, as directed by Owner/Operator or Owner/Operator’s designated 
representative. 

 
Appropriate decontamination procedure will consist of steam cleaning with 
potable water and biodegradable detergent (e.g., Liquinox) approved by 
Owner/Operator or Owner/Operator’s designated representative.  Steam cleaning 
will be conducted in a manner that minimizes over-spray and runoff. 

 
6.3 Disposition of Waste Water 

 
If drilling fluids are used or monitoring wells constructed in an area of suspected 
contamination, well development wastewater will be placed in 55-gallon drums at 
the well site and subsequently transported to a publicly operated treatment works 
(POTW) for disposal. 

 
6.4 Site Safety Plan 

 
The driller is responsible for maintaining the personal safety of his employees 
while on site.  The driller will keep a fire extinguisher (in good working 
condition) and first aid kit at the site at all times during which the site is occupied 
by his employees. 

 
The driller will be responsible for providing any personal protective equipment 
that might be required by state and federal occupational safety and health 
agencies, including, but not necessarily limited to, hard hats, hearing protection 
and steel-toed boots, for all personnel employed by the driller. 

 
6.5 Cleanup 

 
The driller will be responsible for removing all refuse from each well site.  Such 
refuse typically includes, but is not limited to, PVC pipe wrappers, sand bags, 



 

 

bentonite bags, cement bags, beverage containers, food wrappers and other forms 
of litter.  Smoking on site will not be permitted. 

 
The driller will be responsible for providing the following information to the 
Owner/Operator’s designated representative after well installation has been 
performed: 

 
• date and time of construction; 
• drilling method and fluid used (if applicable); 
• boring diameter; 
• well pipe (inner casing) specifications; 
• well depth (+/-0.01 ft.); 
• drilling/lithologic logs; 
• specifications for other casing materials (if applicable); 
• screen specifications; 
• well pipe/screen joint type; 
• filter pack specifications (material, size); 
• filter pack volume and calculations; 
• filter pack placement methods; 
• bentonite seal specifications; 
• bentonite seal volume; 
• bentonite seal placement method; 
• grout specifications; 
• grout volume; 
• grout placement method; 
• surface completion specifications; and, 
• well development procedure.



 

 

APPENDIX III 
 
 EXAMPLE WELL CONSTRUCTION LOG 
 EXAMPLE MICROPURGE SAMPLE LOG 
 EXAMPLE CHAIN-OF-CUSTODY 
 





  

 

 DATE:   

 MICROPURGE SAMPLING LOG 
 

Project Name: _______________________ Project No./Task No.: ____________________ 

Well ID: ____________________________ Sampler(s): ____________________________ 

Well Diameter: ________________ inches Initial Depth to Water: ______________ feet 

Depth to Bottom: ________________ feet Water Column Thickness: ____________ feet 

Well Location: ________________________________________________________________ 

Equipment: ___________________________________________________________________ 
___________________________________________________________________________________  

 

Time PH 

s.u. 

Temp. 

°C 

Cond. 

u.s. 

Dis. O2 

mg/l 

Turb. 

ntu 

ORP 

mv 

DTW 

feet 

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

Comments (weather conditions, color, silt, type of sample, purgewater management, etc.):   

   

   

Signature:________________________________ Date:_______________________________  

QA/QC Sign Off:__________________________ Date:_______________________________  
s:\groundwater\sop\2002 sops\2002 low-flow gw sampling sog ver. 2.0.doc 

 





 

 

 APPENDIX IV 
 

ANALYTICAL METHODS AND ESTIMATED QUANTITATION LIMITS FOR THE 
DETECTION AND ASSESSMENT MONITORING PROGRAMS 

 



Page 1 of 2

Monitoring Parameters and Analytical Methods
Detection Monitoring Phase - Groundwater Monitoring Parameters (NDEP Appendix I)

                

PARAMETER CLASS CAS RN METHOD EQL MCL Notes

(ug/L) (ug/L)

Acetone volatile 67-64-1 8260 100.00 -

Acrylonitrile volatile 107-13-1 8260 5.00 -

Antimony metal Total 7041 30.00 6.00

Arsenic metal Total 7060 10.00 50.00

Barium metal Total 6010 10.00 2,000.00

Benzene volatile 71-43-2 8260 1.00 5.00

Beryllium metal Total 6010 2.00 4.00

Bromochloromethane volatile 74-97-5 8260 1.00 80.00 Trihalomethanes have a cumulative MCL of 80 ug/l

Bromodichloromethane volatile 75-27-4 8260 1.00 80.00 Trihalomethanes have a cumulative MCL of 80 ug/l

Bromoform volatile 75-25-2 8260 1.00 -

Cadmium metal Total 7131 1.00 5.00

Carbon disulfide    volatile 75-15-0 8260 100.00 -

Carbon tetrachloride volatile 56-23-5 8260 1.00 5.00

Chlorobenzene volatile 108-90-7 8260 1.00 100.00

Chloroethane volatile 75-00-3 8260 1.00 -

Chloroform volatile 67-66-3 8260 1.00 80.00 Trihalomethanes have a cumulative MCL of 80 ug/l

Chromium metal Total 7191 10.00 100.00

Cobalt metal Total 7201 10.00 -

Copper metal Total 7211 10.00 1,300.00 Listed MCL represents an EPA action limit

Dibromochloromethane volatile 124-48-1 8260 1.00 80.00 Trihalomethanes have a cumulative MCL of 80 ug/l

1,2-Dibromo-3-chloropropane (DBCP) volatile 96-12-8 8011 0.10 0.20

1,2-Dibromoethane (EDB) volatile 106-93-4 8011 0.10 0.05

o-Dichlorobenzene /  1,2-Dichlorobenzene volatile 95-50-1 8260 1.00 600.00

p-Dichlorobenzene /  1,4-Dichlorobenzene volatile 106-46-7 8260 1.00 75.00

trans-1,4-Dichloro-2-butene volatile 110-57-6 8260 100.00 -

1,1-Dichloroethane volatile 75-34-3 8260 1.00 -

1,2-Dichloroethane volatile 107-06-2 8260 1.00 5.00

1,1-Dichloroethylene volatile 75-35-4 8260 1.00 7.00

cis-1,2-Dichloroethylene volatile 156-59-2 8260 1.00 70.00

trans-1,2-Dichloroethylene volatile 156-60-5 8260 1.00 100.00

1,2-Dichloropropane volatile 78-87-5 8260 1.00 5.00

cis-1,3-Dichloropropene volatile 10061-01-5 8260 5.00 -

trans-1,3-Dichloropropene volatile 10061-02-6 8260 5.00 -

Ethylbenzene volatile 100-41-4 8260 1.00 700.00

2-Hexanone / Methyl butyl ketone (MBK) volatile 591-78-6 8260 50.00 -

Lead metal Total 7421 10.00 15.00

Methyl bromide / Bromomethane volatile 74-83-9 8260 1.00 -

Methyl chloride / Chloromethane volatile 74-87-3 8260 1.00 -

Methyl ethyl ketone / 2-Butanone (MEK) volatile 78-93-3 8260 100.00 -

Methyl iodide volatile 74-88-4 8260 5.00 -

4-Methyl-2-pentanone / Methyl isobutyl ketone volatile 108-10-1 8260 50.00 -

Methylene bromide / Dibromomethane volatile 74-95-3 8260 1.00 -

Methylene chloride / Dichloromethane volatile 75-09-2 8260 1.00 5.00

Nickel metal Total 6010 150.00 -

Selenium metal Total 7740 20.00 50.00

Silver metal Total 7761 2.00 -

1,1,1,2-Tetrachloroethane volatile 630-20-6 8260 1.00 -

1,1,2,2-Tetrachloroethane volatile 79-34-5 8260 1.00 -

Tetrachloroethylene (PCE) volatile 127-18-4 8260 1.00 5.00

Thallium metal Total 7841 10.00 2.00

Toluene volatile 108-88-3 8260 1.00 1,000.00

1,1,1-Trichloroethane volatile 71-55-6 8260 1.00 200.00

1,1,2-Trichloroethane volatile 79-00-5 8260 1.00 5.00
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Detection Monitoring Phase - Groundwater Monitoring Parameters (NDEP Appendix I)

                

PARAMETER CLASS CAS RN METHOD EQL MCL Notes

(ug/L) (ug/L)

Trichloroethylene volatile 79-01-6 8260 1.00 5.00

Trichlorofluoromethane (CFC-11) volatile 75-69-4 8260 1.00 -

1,2,3-Trichloropropane volatile 96-18-4 8260 1.00 -

Vanadium metal Total 7911 40.00 -

Vinyl acetate volatile 108-05-4 8260 50.00 -

Vinyl chloride volatile 75-01-4 8260 1.00 2.00

Xylenes (total)  volatile see note 8260 1.00 10,000.00 Includes o-xylene, p-xylene, and unspecified xylenes (dimethyl benzenes)(CAS RN 1330-20-7).

Zinc metal Total 7951 0.50 -

Notes:  
     - Class:  General type of compound

     - PNA:  polynuclear aromatic
     - CAS RN:  Chemical Abstracts Service Registry Number.  Where 'Total' is entered, all species that contain the element are included.
     - Method:  Analytical Method from EPA SW-846 Methods for Evaluating Solid Waste.
     - EQL:  Estimated Quantitation Limit.  The EQL is an interlaboratory concept and is derived from laboratory performance, under ideal conditions,
                 of selected laboratories (not all).  The EQL provides routine performance goals that many labs must strive to achieve.
                 The EQL was formerly referred to as the practical quantitation limit (PQL).
     - MCL:  Maximum Contaminant Level.  EPA drinking water standard.  Subject to change without notice as directed by the EPA.
                 Where no MCL has been established, a '-' appears in the table.
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Monitoring Parameters and Analytical Methods
Assessment Monitoring Phase - Groundwater Monitoring Parameters (NDEP Appendix II)

                

PARAMETER CLASS CAS RN METHOD EQL MCL Notes

(ug/L) (ug/L)

Acenaphthene semi-volatile 83-32-9 8270 10.00 -

Acenaphthylene semi-volatile 208-96-8 8270 10.00 -

Acetone volatile 67-64-1 8260 100.00 -

Acetonitrile (methyl cyanide) volatile 75-05-8 8260 100.00 -

Acetophenone semi-volatile 98-86-2 8270 10.00 -

2-Acetylaminofluorene semi-volatile 53-96-3 8270 20.00 -

Acrolein volatile 107-02-8 8260 5.00 -

Acrylonitrile volatile 107-13-1 8260 5.00 -

Aldrin pesticide 309-00-2 8081 0.34 -

Allyl chloride volatile 107-05-1 8260 5.00 -

4-Aminobiphenyl semi-volatile 92-67-1 8270 20.00 -

Anthracene PNA 120-12-7 8270 10.00 -

Antimony metal Total 7041 30.00 6.00

Arsenic metal Total 7060 10.00 50.00

Barium metal Total 6010 10.00 2,000.00

Benzene volatile 71-43-2 8260 1.00 5.00

Benzo[a]anthracene; Benzanthracene PNA 56-55-3 8270 10.00 -

Benzo[b]fluoranthene PNA 205-99-2 8270 10.00 -

Benzo[k]fluoranthene PNA 207-08-9 8270 10.00 -

Benzo[ghi]perylene PNA 191-24-2 8270 10.00 -

Benzo[a]pyrene PNA 50-32-8 8270 10.00 0.20

Benzyl alchohol semi-volatile 100-51-6 8270 20.00 -

Beryllium metal Total 6010 2.00 4.00

alpha-BHC pesticide 319-84-6 8081 0.35 -

beta-BHC pesticide 319-85-7 8081 0.23 -

delta-BHC pesticide 319-86-8 8081 0.24 -

gamma-BHC (Lindane) pesticide 58-89-9 8081 0.25 0.20

Bis (2-chloroethoxy) methane semi-volatile 111-91-1 8270 10.00 -

Bis (2-chloroethyl) ether; semi-volatile 111-44-4 8270 10.00 -

Bis (2-chloro-1-methylethyl) ether semi-volatile 108-60-1 8270 10.00 -

Bis (2-ethylhexyl) phthalate semi-volatile 117-81-7 8270 10.00 6.00

Bromochloromethane volatile 74-97-5 8260 1.00 80.00 Trihalomethanes have a cumulative MCL of 80 ug/l

Bromodichloromethane volatile 75-27-4 8260 1.00 80.00 Trihalomethanes have a cumulative MCL of 80 ug/l

Bromoform volatile 75-25-2 8260 1.00 -

4-Bromophenyl phenyl ether semi-volatile 101-55-3 8270 10.00 -

Butyl benzyl phthalate semi-volatile 85-68-7 8270 10.00 -

Cadmium metal Total 7131 1.00 5.00
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PARAMETER CLASS CAS RN METHOD EQL MCL Notes

(ug/L) (ug/L)

Carbon disulfide    volatile 75-15-0 8260 100.00 -

Carbon tetrachloride volatile 56-23-5 8260 1.00 5.00

Chlordane pesticide see note 8081 0.37 2.00
This entry includes alpha-chlordane (CAS RN 5103-71-9), beta chlordane (CAS RN 
5103-74-2), gamma-chlordane (CAS RN 566-34-7), and constituents of chlordane (CAS 
RN 57-74-9 and 12672-29-6).

p-Chloroaniline semi-volatile 106-47-8 8270 20.00 -

Chlorobenzene volatile 108-90-7 8260 1.00 100.00

Chlorobenzilate semi-volatile 510-15-6 8270 10.00 -

p-Chloro-m-cresol semi-volatile 59-50-7 8270 20.00 -

Chloroethane volatile 75-00-3 8260 1.00 -

Chloroform volatile 67-66-3 8260 1.00 80.00 Trihalomethanes have a cumulative MCL of 80 ug/l

2-Chloronaphthalene semi-volatile 91-58-7 8270 10.00 -

2-Chlorophenol semi-volatile 95-57-8 8270 10.00 -

4-Chlorophenyl phenyl ether semi-volatile 7005-72-3 8270 10.00 -

Chloroprene volatile 126-99-8 8260 5.00 -

Chromium metal Total 7191 10.00 100.00

Chrysene PNA 218-01-9 8270 10.00 -

Cobalt metal Total 7201 10.00 -

Copper metal Total 7211 10.00 1,300.00 Listed MCL represents an EPA action limit

m-Cresol semi-volatile 108-39-4 8270 10.00 -

o-Cresol semi-volatile 95-48-7 8270 10.00 -

p-Cresol semi-volatile 106-44-5 8270 10.00 -

Cyanide 57-12-5 9012 20.00 -

2,4-Dichlorophenoxyacetic acid (2,4-D) herbicide 94-75-7 8151 2.00 70.00

4,4'-DDD pesticide 72-54-8 8081 0.50 -

4,4'-DDE pesticide 72-55-9 8081 0.58 -

4-4'-DDT pesticide 50-29-3 8081 0.81 -

Diallate semi-volatile 2303-16-4 8270 10.00 -

Dibenz[a,h]anthracene PNA 53-70-3 8270 10.00 -

Dibenzofuran semi-volatile 132-64-9 8270 10.00 -

Dibromochloromethane volatile 124-48-1 8260 1.00 80.00 Trihalomethanes have a cumulative MCL of 80 ug/l

1,2-Dibromo-3-chloropropane (DBCP) volatile 96-12-8 8011 0.10 0.20

1,2-Dibromoethane (EDB) volatile 106-93-4 8011 0.10 0.05

Di-n-butyl phthalate semi-volatile 84-74-2 8270 10.00 -

o-Dichlorobenzene /  1,2-Dichlorobenzene volatile 95-50-1 8260 1.00 600.00

m-Dichlorobenzene /  1,3-Dichlorobenzene volatile 541-73-1 8260 1.00 -

p-Dichlorobenzene /  1,4-Dichlorobenzene volatile 106-46-7 8260 1.00 75.00

3,3'-Dichlorobenzidine semi-volatile 91-94-1 8270 20.00 -
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PARAMETER CLASS CAS RN METHOD EQL MCL Notes

(ug/L) (ug/L)

trans-1,4-Dichloro-2-butene volatile 110-57-6 8260 100.00 -

Dichlorodifluoromethane volatile 75-71-8 8260 1.00 -

1,1-Dichloroethane volatile 75-34-3 8260 1.00 -

1,2-Dichloroethane volatile 107-06-2 8260 1.00 5.00

1,1-Dichloroethylene volatile 75-35-4 8260 1.00 7.00

cis-1,2-Dichloroethylene volatile 156-59-2 8260 1.00 70.00

trans-1,2-Dichloroethylene volatile 156-60-5 8260 1.00 100.00

2,4-Dichlorophenol semi-volatile 120-83-2 8270 10.00 -

2,6-Dichlorophenol semi-volatile 87-65-0 8270 10.00 -

1,2-Dichloropropane volatile 78-87-5 8260 1.00 5.00

1,3-Dichloropropane volatile 142-28-9 8260 1.00 -

2,2-Dichloropropane volatile 594-20-7 8260 1.00 -

1,1-Dichloropropene volatile 563-58-6 8260 1.00 -

cis-1,3-Dichloropropene volatile 10061-01-5 8260 5.00 -

trans-1,3-Dichloropropene volatile 10061-02-6 8260 5.00 -

Dieldrin pesticide 60-57-1 8081 0.44 -

Diethyl phthalate semi-volatile 84-66-2 8270 10.00 -

O,O-Diethyl O-2-pyrazinyl phosphorothioate OP pesticide 297-97-2 8270 20.00 -

Dimethoate OP pesticide 60-51-5 8270 20.00 -

p-(Dimethylamino)azobenzene semi-volatile 60-11-7 8270 10.00 -

7,12-Dimethylbenz[a]anthracene semi-volatile 57-97-6 8270 10.00 -

3,3'-Dimethylbenzidine semi-volatile 119-93-7 8270 10.00 -

2,4-Dimethylphenol semi-volatile 105-67-9 8270 10.00 -

Dimethyl phthalate semi-volatile 131-11-3 8270 10.00 -

m-Dinitrobenzene semi-volatile 99-65-0 8270 20.00 -

4,6-Dinitro-o-cresol semi-volatile 534-52-1 8270 50.00 -

2,4-Dinitrophenol semi-volatile 51-28-5 8270 50.00 -

2,4-Dinitrotoluene semi-volatile 121-14-2 8270 10.00 -

2,6-Dinitrotoluene semi-volatile 606-20-2 8270 10.00 -

Dinoseb (DNBP); 2-sec-Butyl-4,6-dinitropheno herbicide 86-85-7 8151 1.90 7.00

Di-n-octyl phthlate semi-volatile 117-84-0 8270 10.00 -

Diphenylamine semi-volatile 122-39-4 8270 10.00 -

Disulfoton OP pesticide 298-04-4 8270 10.00 -

Endosulfan I pesticide 959-96-8 8081 0.30 -

Endosulfan II pesticide 33213-65-9 8081 0.40 -

Endosulfan sulfate pesticide 1031-07-8 8081 0.35 -

Endrin pesticide 72-20-8 8081 0.39 2.00
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PARAMETER CLASS CAS RN METHOD EQL MCL Notes

(ug/L) (ug/L)

Endrin aldehyde pesticide 7421-93-4 8081 0.50 -

Ethylbenzene volatile 100-41-4 8260 1.00 700.00

Ethyl methacrylate semi-volatile 97-63-2 8260 5.00 -

Ethyl methanesulfonate semi-volatile 62-50-0 8270 20.00 -

Famphur semi-volatile 52-85-7 8270 20.00 -

Fluoranthene PNA 206-44-0 8270 10.00 -

Fluorene PNA 86-73-7 8270 10.00 -

Heptachlor pesticide 76-44-8 8081 0.40 0.40

Heptachlor epoxide pesticide 1024-57-3 8081 0.32 0.20

Hexachlorobenzene semi-volatile 118-74-1 8270 10.00 1.00

Hexachlorobutadiene semi-volatile 87-68-3 8260 1.00 -

Hexachlorocylopentadiene semi-volatile 77-47-4 8270 10.00 50.00

Hexachloroethane semi-volatile 67-72-1 8270 10.00 -

Hexachloropropene semi-volatile 1888-71-7 8270 10.00 -

2-Hexanone / Methyl butyl ketone (MBK) volatile 591-78-6 8260 50.00 -

Indeno [1,2,3-cd] pyrene PNA 193-39-5 8270 10.00 -

Isobutyl alcohol volatile 78-83-1 8260 100.00 -

Isodrin volatile 465-73-6 8270 20.00 -

Isophorone semi-volatile 78-59-1 8270 10.00 -

Isosafrole semi-volatile 120-58-1 8270 10.00 -

Kepone pesticide 143-50-0 8270 20.00 -

Lead metal Total 7421 10.00 15.00

Mercury volatile metal Total 7470 2.00 2.00

Methacrylonitrile volatile 126-98-7 8260 5.00 -

Methapyrilene semi-volatile 91-80-5 8270 100.00 -

Methoxychlor pesticide 72-43-5 8081 2.00 40.00

Methyl bromide / Bromomethane volatile 74-83-9 8260 1.00 -

Methyl chloride / Chloromethane volatile 74-87-3 8260 1.00 -

3-Methylcholanthrene semi-volatile 56-49-5 8270 10.00 -

Methyl ethyl ketone / 2-Butanone (MEK) volatile 78-93-3 8260 100.00 -

Methyl iodide volatile 74-88-4 8260 5.00 -

Methyl methacrylate volatile 80-62-6 8260 5.00 -

Methyl methanesulfonate semi-volatile 66-27-3 8270 10.00 -

2-Methylnaphthalene semi-volatile 91-57-6 8270 10.00 -

Methyl parathion semi-volatile 298-00-0 8270 10.00 -

4-Methyl-2-pentanone / Methyl isobutyl keton volatile 108-10-1 8260 50.00 -

Methylene bromide / Dibromomethane volatile 74-95-3 8260 1.00 -
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Methylene chloride / Dichloromethane volatile 75-09-2 8260 1.00 5.00

Naphthalene volatile 91-20-3 8260 1.00 -

1,4-Naphthoquinone semi-volatile 130-15-4 8270 10.00 -

1-Naphthylamine semi-volatile 134-32-7 8270 10.00 -

2-Naphthylamine semi-volatile 91-59-8 8270 10.00 -

Nickel metal Total 6010 150.00 -

o-Nitroaniline semi-volatile 88-74-4 8270 50.00 -

m-Nitroaniline semi-volatile 99-09-2 8270 50.00 -

p-Nitroaniline semi-volatile 100-01-6 8270 20.00 -

Nitrobenzene semi-volatile 98-95-3 8270 10.00 -

o-Nitrophenol semi-volatile 88-75-5 8270 10.00 -

p-Nitrophenol semi-volatile 100-02-7 8270 50.00 -

N-Nitrosodi-n-butylamine semi-volatile 924-16-3 8270 10.00 -

N-Nitrosodiethylamine semi-volatile 55-18-5 8270 20.00 -

N-Nitrosodimethylamine semi-volatile 62-75-9 8270 10.00 -

N-Nitrosodiphenylamine semi-volatile 86-30-6 8270 10.00 -

N-Nitrosodipropylamine semi-volatile 621-64-7 8270 10.00 -

N-Nitrosomethylethylamine semi-volatile 10595-95-6 8270 10.00 -

N-Nitrosopiperidine semi-volatile 100-75-4 8270 20.00 -

N-Nitrosopyrrolidine semi-volatile 930-55-2 8270 40.00 -

5-Nitro-o-toluidine semi-volatile 99-55-8 8270 10.00 -

Parathion OP pesticide 56-38-2 8270 10.00 -

Pentachlorobenzene semi-volatile 608-93-5 8270 10.00 -

Pentachloronitrobenzene semi-volatile 82-68-8 8270 20.00 -

Pentachlorophenol semi-volatile 87-86-5 8081 0.76 1.00

Phenacetin semi-volatile 62-44-2 8270 20.00 -

Phenanthrene PNA 85-01-8 8270 10.00 -

Phenol semi-volatile 108-95-2 8270 10.00 -

p-Phenylenediamine semi-volatile 106-50-3 8270 10.00 -

Phorate OP pesticide 298-02-2 8270 10.00 -

Polychlorinated Biphenyls (PCBs) PCB see note 8082 9.00 0.50

This category contains congener chemicals, including constituents of Araclor 1016 (CAS 
RN 12674-11-2), Aroclor 1221 (CAS RN 11104-28-2), Araclor 1232 (CAS RN 11141-16-
5), Araclor 1242 (CAS RN 53469-21-9), Araclor 1248 (CAS RN 12672-29-6), Araclor 
1254 (CA

Pronamide semi-volatile 23950-58-5 8270 10.00 -

Propionitrile volatile 107-12-0 8260 100.00 -

Pyrene PNA 129-00-0 8270 10.00 -

Safrole semi-volatile 94-59-7 8270 10.00 -
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Selenium metal Total 7740 20.00 50.00

Silver metal Total 7761 2.00 -

Silvex (2,4,5-TP) herbicide 93-72-1 8151 0.75 50.00

Styrene volatile 100-42-5 8260 1.00 100.00

Sulfide inorganic 18496-25-8 9030 4,000.00 -

2,4,5-Trichlorophenoxyacetic acid (2,4,5-T) herbicide 93-76-5 8151 0.80 -

1,2,4,5-Tetrachlorobenzene semi-volatile 95-94-3 8270 10.00 -

1,1,1,2-Tetrachloroethane volatile 630-20-6 8260 1.00 -

1,1,2,2-Tetrachloroethane volatile 79-34-5 8260 1.00 -

Tetrachloroethylene (PCE) volatile 127-18-4 8260 1.00 5.00

2,3,4,6-Tetrachlorophenol semi-volatile 58-90-2 8270 10.00 -

Thallium metal Total 7841 10.00 2.00

Tin metal Total 6010 40.00 -

Toluene volatile 108-88-3 8260 1.00 1,000.00

o-Toluidine semi-volatile 95-53-4 8270 10.00 -

Toxaphene pesticide see note 8081 0.86 3.00
Includes congener chemicals contained in technical toxaphene (CAS RN 8001-35-2) 
such as chlorinated camphene.

1,2,4-Trichlorobenzene volatile 120-82-1 8260 1.00 70.00

1,1,1-Trichloroethane volatile 71-55-6 8260 1.00 200.00

1,1,2-Trichloroethane volatile 79-00-5 8260 1.00 5.00

Trichloroethylene volatile 79-01-6 8260 1.00 5.00

Trichlorofluoromethane (CFC-11) volatile 75-69-4 8260 1.00 -

2,4,5-Trichlorophenol semi-volatile 95-95-4 8270 10.00 -

2,4,6-Trichlorophenol semi-volatile 88-06-2 8270 10.00 -

1,2,3-Trichloropropane volatile 96-18-4 8260 1.00 -

O,O,O-Triethyl phosphorothioate semi-volatile 126-68-1 8270 10.00 -

1,3,5 (sym)-Trinitrobenzene semi-volatile 99-35-4 8270 10.00 -

Vanadium metal Total 7911 40.00 -

Vinyl acetate volatile 108-05-4 8260 50.00 -
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Vinyl chloride volatile 75-01-4 8260 1.00 2.00

Xylenes (total)  volatile see note 8260 1.00 10,000.00
Includes o-xylene, p-xylene, and unspecified xylenes (dimethyl benzenes)(CAS RN 
1330-20-7).

Zinc metal Total 7951 0.50 -

Notes:  
     - Class:  General type of compound

     - PNA:  polynuclear aromatic
     - CAS RN:  Chemical Abstracts Service Registry Number.  Where 'Total' is entered, all species that contain the element are included.
     - Method:  Analytical Method from EPA SW-846 Methods for Evaluating Solid Waste.
     - EQL:  Estimated Quantitation Limit.  The EQL is an interlaboratory concept and is derived from laboratory performance, under ideal conditions,
                 of selected laboratories (not all).  The EQL provides routine performance goals that many labs must strive to achieve.
                 The EQL was formerly referred to as the practical quantitation limit (PQL).
     - MCL:  Maximum Contaminant Level.  EPA drinking water standard.  Subject to change without notice as directed by the EPA.
                 Where no MCL has been established, a '-' appears in the table.
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JOYCE ENGINEERING’S STANDARD OPERATING GUIDANCE 
LOW-FLOW GROUNDWATER PURGING AND SAMPLING 

 
SCOPE: This operating guidance describes the procedures to be followed 

for collecting groundwater samples using low-flow sampling 
procedures.  This guidance is generally consistent with, but has 
been modified from the guidance issued by the United States 
Environmental Protection Agency [USEPA (April 1996)].  A copy 
of the USEPA’s Guidance is provided in Attachment 1.   

 
PURPOSE: The purpose of this procedure is to assure consistency and 

uniformity between different personnel at Joyce Engineering 
(JOYCE) during the collection of groundwater samples when using 
low-flow sampling procedures. 

 
 Low-flow sampling is the preferred purging and sampling 

procedure for JOYCE’s clients.  However, each site should be 
sampled in accordance with the approved Groundwater 
Monitoring Plan and the facility’s permit.  Low-flow purging 
reduces the amount of purge water generated during sampling 
events; increases the consistency in the analytical data between 
sampling events, allowing for the early identification of trends; and 
results in the collection of water samples that are more 
representative of true groundwater quality. 

 
 When using low-flow purging and sampling procedures, the 

required samples are collected immediately after stabilization of 
the required parameters is achieved. 

 
EQUIPMENT NEEDED:  
 

• Copies of the facility’s Groundwater Monitoring Plan and the project specific 
Health and Safety Plan.  Both plans should be reviewed by sample personnel 
prior to leaving the office; 

• Copy of this Standard Operating Guidance; 
• Copies of JOYCE’s Micropurge Sampling Log (Attachment 2); or for those 

clients that require us to fill out their logs, copies of those logs; 
• Calibrated Water Quality Instruments.  At a minimum, temperature, pH, specific 

conductance, and dissolved oxygen; 
• Bladder pump (preferably dedicated), or Peristaltic pump or Grunfos pump 

(inorganic constituents only); 
• Well Wizard purging system; 
• Water level measurement equipment;  
• De-ionized/distilled water dispenser bottle; 
• Decontamination Equipment (e.g. Alconox) dispenser bottles; 
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• Personal protection equipment as specified in the site specific;  
• Field book and chain-of-custody form; 
• Sample bottles; 
• Nitrile sampling gloves; 
• Labels for sample containers; 
• Waterproof pen; 
• Calculator; 
• Plastic trash bags; 
• Coolers with ice; 
• Purge buckets 
• Well keys; and 
• Chemical-free paper towels. 

 
PROCEDURES:   

 
1. Prior to beginning, all non-dedicated downhole equipment must be 

decontaminated in accordance with the procedures in the facility’s Groundwater 
Monitoring Plan.  If there are no procedures in the Groundwater Monitoring 
Plan, decontaminate equipment in accordance with JOYCE’s Equipment 
Decontamination Standard Operating Guidance.   

 
2. All water quality parameters shall be calibrated in accordance with the 

manufacturer’s specifications using approved standards.  Calibration information 
should be documented in the instrument’s calibration logbook, the field book, and 
on the notes section of Low-Flow Sample Logs. 

 
3. Obtain a depth-to-water measurement using an electronic water level indicator 

capable of recording the depth to 0.01 foot.  Determine if the water table is 
located within the screened interval of the well, or if not, how much drawdown 
can be achieved before the screen is intersected.  If the water table is located 
within the screened interval, total drawdown should not exceed 1 foot so as to 
minimize the amount of aeration and turbidity.  If the water table is located above 
the top of the screened interval, the amount of drawdown should be minimized to 
keep the screen from being exposed. 

 
4. If the purging equipment is non-dedicated, lower the equipment into the well, 

taking care to minimize the disturbance to the water column.  If conditions (i.e., 
water column height and well yield) allow, place the pump in the uppermost 
portion of the water column (minimum of 18 inches of pump submergence is 
recommended). 
 

5. Determine the minimum time period for obtaining independent Water Quality 
Parameter Measurements (WQPM).  The minimum time period is determined 
based on the stabilized flow rate and the amount of volume in the pump and the 
discharge tubing (alternatively, the volume of the flow cell can be used, provided 
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it is greater than the volume of the pump and discharge tubing).  Volume of the 
bladder pump should be obtained from the manufacturer.  Volume of the 
discharge tubing is as follows: 

 
½-inch outside diameter tubing: 20 milliliters per foot 
3/8-inch outside diameter tubing: 10 milliliters per foot 
¼-inch outside diameter tubing: 5 milliliters per foot 

 
6. Once the volume of the flow-cell or the pump and the discharge tubing has been 

calculated, begin purging the well.  If the well has been sampled with low-flow 
procedures previously, start the purge using the stabilization flow rate that was 
used previously.  If the well has never been purged using the low-flow procedure, 
initiate purging at no more than 500 milliliters per minute and adjust flow rate 
downward as required to maintain a stable head level within the well.     

 
7. Obtain an initial round of WQPM from the flow-cell.  Record the measurements 

on the field log. 
 
8. After obtaining the initial round of WQPM, adjust the flow rate until drawdown in 

the well stabilizes.  Flow rate is measured using a calibrated measuring cup and 
the number of pumping cycles per minute (i.e., 4 cycles per minute with 125 
milliliters per cycle equals a flow rate of 500 milliliters per minute). 

 
9. Once the stabilized purging rate has been determined, calculate the minimum time 

period required for obtaining independent WQPM.  If the purge rate has been 
reduce to 50 milliliters or less and the head level in the well continues to decline, 
the required water samples should be collected following stabilization of the 
WQPM based on the criteria presented below.  If neither the head level or the 
WQPM stabilize, the field crew should contact the project manager for guidance 
to determine if a passive sample should be collected. 

 
Passive sampling (sampling before WQMP have stabilized or if the well yield is 
low enough that the well will purge dry at the lowest possible purge rate 
(generally 50 milliliters per minute or less) should only be performed with the 
concurrence of the state regulatory agency responsible for the facility. 

 
10. Continue to collect WQPM at the required frequency.  Verify the stabilized water 

level with periodic measurements (every other WQPM round is recommended) of 
the depth-to-water.  Adjust the flow rate as required to maintain a stabilized water 
level.  Record WQPM and depth-to-water measurements on the field form. 

 
11. WQPM stabilization is defined as follows: 

 
pH:   +/- 0.2 S.U. 
Conductance  +/- 10% of reading 
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Dissolved Oxygen +/- 10% of reading or 0.2 mg/L (whichever is greater) 
 Turbidity  +/- 10% of reading (optional if using dissolved oxygen) 
 Temperature Must be measured, but no stabilization requirement since 

its value is independent of formation versus stagnant water. 
 

Dissolved Oxygen measurements should be crosschecked against the attached 
table to ensure the dissolved oxygen measurements are realistic. 
 
Turbidity measurements should be recorded whether the parameter is used for 
stabilization or not.  At a minimum, turbidity measurements should be recorded at 
the beginning of purging, following the stabilization of the WQPMs, and 
following the collection of the samples.  The optimal turbidity range for 
micropurge is 25 NTU or less.  Turbidity measurements above 25 NTU are 
generally indicative of an excessive purge rate.   
 
Stabilization of the WQPMs should occur in most wells within five to six rounds 
of measurements.  If non-dedicated equipment is being used, stabilization may 
take twice as long.  In some wells, stabilization may not occur.  If stabilization 
does not occur following the removal of a purge volume equal to three well 
volumes, the field team should contact the project manager for guidance to 
determine if a passive sample should be collected. 
 

12. Each well is to be sampled immediately following stabilization of the WQPM.  
The sampling flow rate must be maintained at a rate that is less than or equal to 
the purging rate.   

 
13. Sample first for volatile analyses, taking care to remove all air bubbles from the 

vials and minimize agitation.  The collection order is as follows: 
 

• WQPM and Turbidity 
• Volatile Organics 
• Total (unfiltered) metals 
• Dissolved (filtered) metals 
• Purgeable organic carbon (POC) 
• Purgeable organic halogens (POX) 
• Total organic halogens (TOX) 
• Total organic carbon (TOC) 
• Extractable organics 
• Phenols 
• Cyanide 
• Sulfate 
• Chloride 
• Nitrate 
• Ammonia 
• WQPM and Turbidity 
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14. Label each sample container with project, date, time, sample number or location, 

the name of collector, and constituent(s) to be analyzed. 
 
Preservation of groundwater sample containers may be done by the analytical laboratory 
or in the field according to approved procedures in the Handbook for Sampling and 
Sample Preservation of Water and Wastewater (EPA-600/4-82-029). 
 
Groundwater samples collected for dissolved metals analyses will be filtered prior to 
being placed in sample containers as described in the Field Procedures Standard 
Operating Guidance. 



 

ATTACHMENT 1 
 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY  
LOW-FLOW (MINIMAL DRAWDOWN) GROUND-WATER SAMPLING 

PROCEDURES, APRIL 1996



 



 



 



 



 



 



 



 



 



 



 



 

ATTACHMENT 2 
 

JOYCE ENGINEERING  
MICROPURGE SAMPLING LOG



  

 

 DATE:   

 MICROPURGE SAMPLING LOG 
 
Project Name:  _______________________ Project No./Task No.: ____________________ 
Well ID:  ____________________________ Sampler(s):  ____________________________ 
Well Diameter:  ________________ inches Initial Depth to Water:  ______________ feet 
Depth to Bottom:  ________________ feet Water Column Thickness:  ____________ feet 
Well Location:  ________________________________________________________________ 
Equipment:  ___________________________________________________________________ 
 ___________________________________________________________________________________  

 
Time PH 

s.u. 
Temp. 

°C 
Cond. 

u.s. 
Dis. O2 

mg/l 
Turb. 

ntu 
ORP 
mv 

DTW 
feet 

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

Comments (weather conditions, color, silt, type of sample, purgewater management, etc.):   

   

   

Signature:________________________________ Date:_______________________________  
QA/QC Sign Off:__________________________ Date:_______________________________  
s:\groundwater\sop\2002 sops\2002 low-flow gw sampling sog ver. 2.0.doc 
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1.0 GENERAL INFORMATION 
 
This plan has been prepared for the Bedroc Landfill and Waste Management Facility 

(facility) to address the requirements established in Nevada Administrative Code (NAC) 444.680 
and provide information regarding the design and construction of the permitted disposal facility.  
A drawing set has been prepared to illustrate the proposed construction and development of the 
facility.   

 
The facility is equipped with a soil and synthetic liner and leachate collection system for 

the disposal of wastes.  The cells proposed for the acceptance of Class I materials at the facility 
will be constructed in phases, and when completed, will cover approximately 115 acres.  
  

The facility will include the following (per NAC 444.700 “Facilities for personnel.” -
NRS 444.560):  
 

• An administrative trailer; 
• An equipment maintenance shop; and 
• A break-room (shelter and sanitary) trailer for equipment operators and laborers. 

 
  The locations of the equipment maintenance shop, and administrative and break-room 

trailers are anticipated to be temporary and may be relocated on the site as the landfill is 
developed.  Specifically, the equipment maintenance shop and break-room trailer are likely to be 
periodically relocated near the active disposal area to reduce the travel time for equipment and 
site personnel.  The administration trailer and break-room will provide potable water and 
restrooms for site personnel. A list of the positions, as well as, job descriptions are included in 
the facility’s Integrated Site Wide Contingency Plan (ISWCP).  
 
2.0 LOCATION AND LAND USE 
  
 The facility is located within the Coyote Spring Valley, adjacent to U.S. Highway 93. 
The project site is located in Lincoln County, approximately 30 miles south of Alamo and 65 
miles north of Las Vegas. The facility will serve as a disposal facility for Southern Nevada, 
specifically, Lincoln, Clark and surrounding counties. The metropolitan Clark County Area and 
the surrounding counties have a total population of approximately 2 to 2.5 million.  Refuse from 
Las Vegas will comprise more than 95% of the waste stream, which is estimated to be up to an 
average of 2,000 tons/day.   

 
The site will accept only municipal solid waste (MSW).  The waste will be comprised of 

residential, commercial and selected special wastes as defined in the facility’s Operating Plan. 
No hazardous wastes will be accepted.  WEI anticipates that the majority of the waste stream 
will be comprised of municipal solid waste from residential and commercial sources.  The 
estimated breakdown of the MSW and the special wastes are summarized as follows: 
 
• Residential and Commercial MSW: 70% to 100% 
• Special Wastes: 0 to 30% 
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The property’s legal description is the East Half (E ½), and the East Half (E ½) of the 

West Half (W ½) of Section 24, and the East Half (E ½) of the Northeast Quarter (NE ¼) of 
Section 25, Township 11 South, Range 62 East, M.D.B.&M., Lincoln County, Nevada. A.P.N.: 
08-201-02.  Copies of the Assignment of Interest in the property are provided in Appendix A.  
 

  The initial cell (Cell 1) is located in Lot 12.  As additional cells are constructed, the 
disposal facility will expand northward and westward, and will eventually encompass Lots 13 
and 14 and portions of Lot 6, 7 and 8. 
 

The facility is located in excess of ¼ mile from the nearest inhabited dwelling and place 
of public gathering.  The Pahranagat Wildlife Refuge is located approximately 14 miles northeast 
of the site. Lands surrounding the project site are public lands administered by the Bureau of 
Land Management. These lands are undeveloped and considered open space. 
 

The project area and adjacent lands are zoned M-2 Heavy Manufacturing. Other lands 
within one-mile of the site are zoned A-5 Agricultural and SID Special Industrial.  The M-2 
heavy manufacturing district is intended to provide areas for the development and operation of 
industrial and manufacturing uses. Uses permitted within this zone subject to a special use permit 
include salvage yards, recycling facilities and operations involving use, recovery or residue of 
hazardous materials and/or wastes.  A zoning map is included in Appendix A.  
 

 
3.0 HYDROGEOLOGIC CHARACTERISTICS 
 

Soils at the existing facility, as described from outcrops, test pits, and borings, range from 
poor to well sorted sand and gravel of alluvial origin to fine silty-sand grading to silty-clay of 
lacustrine orgin. Generally the lacustrine deposits are weakly consolidated and the alluvial 
deposits are unconsolidated to weakly cemented. Bed thicknesses vary across the site due to 
the processes by which the sediments were deposited; however, the thickest units are generally 
less than 30 feet thick.   
 

Based on the static water level data obtained on September 3, 2013, the water table 
beneath the proposed facility ranges in elevation from 2,410 feet above MSL in the southeastern 
corner to 2,455 feet above MSL beneath the northwestern corner of the study area. The 
potentiometric surface lines indicate that groundwater flow in the uppermost aquifer is towards 
the east-southeast with an average gradient of approximately 0.02 foot per foot. Geologic 
information gathered during the site investigation indicates the uppermost water table is present 
in a soil matrix composed of both alluvial and lacustrine sediment. 
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Prepared pursuant to the Nevada Administrative Code (NAC) 444.680.8.b, the Site 
Characterization Report documents the geologic and hydrogeologic conditions specific to the 
terrain underlying the proposed facility and the surrounding region.  A copy of the Site 
Characterization Report is included in Appendix J of the facility’s application for a permit to 
operate a Class I disposal site. 

 
4.0 CLIMATE 

 
Due to extreme temperatures and low average annual precipitation, the climatic 

conditions in southern Nevada at elevations below 5,000 feet are extremely dry and are classified 
as part of the Mojave Desert province (Jaegar, 1957). 

 
The precipitation rate averages approximately 0.34 inch per month or 4.1 inches per year, 

with the “wet” season occurring between November and March.  Temperatures in the region 
range from an average high of 106 degree Fahrenheit in July to an average low of 34 degrees 
Fahrenheit in December and January, with a mean average daily temperature of 67 degrees 
Fahrenheit. 

At low elevations in the region, vegetation is generally limited to drought and heat 
tolerant species.  Published literature indicates that the regional vegetation primarily consists of 
agave, a variety of cactuses and yucca, black brush, creosote bush, and Joshua trees (Jaeger, 
1957).   

 
 

5.0 TOPOGRAPHY 
  

The site is located within the Coyote Spring Valley. The valley is bounded by the Sheep 
Range to the west, and the Delamar and Meadow Valley Mountains to the east. The Pahranagat 
Wash is located within Coyote Spring Valley and transects portions of the project area. At the 
location of the proposed landfill, the wash is approximately one mile wide, forming a relatively 
wide and flat floor of the valley.  
 

No defined flow channel is present in Coyote Springs Valley in the vicinity of the 
proposed landfill site. The gravel pits associated with the sand and gravel operation west of the 
proposed site location, an elevated east-west roadway, and other earthen structures isolate the 
segment of Coyote Springs Valley in the vicinity of the landfill from surface water flow that may 
be generated upstream in the valley. Given the highly permeable nature of the shallow alluvium 
in the valley, it appears that water flow is confined to the subsurface in all but the most unusual 
of precipitation events. 
 
 
6.0 DESIGN 

 
The facility will ultimately cover approximately 115 acres. The landfill will be 

constructed in lifts will have a final slope of 3H:1V on all four sides. Ten-foot benches will be 
constructed at vertical intervals of approximately 30 feet.  When completed the top of the landfill 
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will be approximately 150 feet above existing grade.  Access roads to the site already exist.  A 
perimeter road will be constructed for landfill development and access.  Haul roads will be 
constructed to access the working face.  

 
 

6.1 Cell Development 
 
All cells will be constructed with a soil and synthetic liner and leachate collection system.  

To facilitate leachate collection and removal, the overall base grade for the disposal area is 
generally sloped either toward the southeast corners of Cells 1, 11 and 14, and the northeast 
corners of Cells 5 and 8.  The Class I landfill will be located in Lots 6-8 and 12-14.  Landfill 
development will generally follow the phasing described below.  

 
The initial cell, Cell 1, will be constructed in the southwest corner of Lot 14.  The base 

grade for Cell 1 slopes toward the southeast.  A side slope riser pipe and pump removes the 
leachate that accumulates in the southeast corner of Cell 1.  Collected leachate will flow via 
forcemain to the leachate pond proposed along the eastern side of the facility.  Cell 2 will be 
constructed north and adjacent to Cell 1.  The base grade for Cell 2 is sloped toward Cell 1. 
Waste placement in Cell 2 piggybacks onto Cell 1.  Cell 3 will be constructed in the southeast 
corner of Lot 8, west and adjacent to Cell 1.  The base grade for Cell 3 slopes toward the east.    
Waste placement in Cell 3 will piggyback onto Cell 1.  Cell 4 will be constructed in the northeast 
corner of Lot 8, west and adjacent to Cell 2.  The base grade for Cell 4 slopes toward the east. 
Waste placement in Cell 4 will piggyback onto Cells 1, 2 and 3. 

 
The base grade for Cell 5 slopes toward the northeast. A side slope riser pipe and pump 

remove the leachate that accumulates in the northeast corner of Cell 5.  Collected leachate will 
flow via forcemain to the leachate pond proposed along the eastern side of the facility.  Cells 6 
and 7 will be constructed west of Cell 5.  The base grades for both cells slope toward the east 
toward the leachate removal pump in the northeast corner of Cell 5.  Waste placement in Cells 6 
and 7 will piggyback onto Cells 1, 3 and 5.   

 
Cell 8 will be constructed in the southeast corner of Lot 13, south and adjacent to Cell 5.  

The base grade for Cell 8 slopes toward the northeast.  A side slope riser pipe and pump remove 
the leachate that accumulates in the northeast corner of Cell 8.  Collected leachate will flow via 
forcemain to the leachate pond proposed along the eastern side of the facility.  Waste placement 
in Cell 8 will piggyback onto Cell 5.  Cells 9 and 10 will be constructed west of Cell 8.  The base 
grades for both cells slope toward the east and northeast toward the leachate removal pump in the 
southeast corner of Cell 8.  Waste placement in Cells 9 and 10 will piggyback onto Cells 5, 6, 7 
and 8.   

 
Cell 11 will be constructed in the northeast corner of Lot 12 and southeast corner of Lot 

13, south and adjacent to Cell 8.  The base grade for Cell 11 slopes toward the southeast.  A side 
slope riser pipe and pump remove the leachate that accumulates in the southeast corner of Cell 
11.  Collected leachate will flow via forcemain to the leachate pond proposed along the eastern 
side of the facility.  Waste placement in Cell 11 will piggyback onto Cell 8.  Cells 12 and 13 will 
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be constructed west of Cell 11.  The base grades for both cells slope toward the southeast toward 
the leachate removal pump in the southeast corner of Cell 11.  Waste placement in Cells 12 and 
13 will piggyback onto Cells 8, 9, 10 and 11. 

 
Cell 14 will be constructed in the southeast corner of Lot 12, south and adjacent to Cell 

11.  The base grade for Cell 14 slopes toward the southeast.  A side slope riser pipe and pump 
remove the leachate that accumulates in the southeast corner of Cell 14.  Collected leachate will 
flow via force main to the leachate pond proposed along the eastern side of the facility.  Waste 
placement in Cell 14 will piggyback onto Cell 11.  Cells 15 and 16 will be constructed west of 
Cell 14.  The base grades for both cells slope toward the southeast toward the leachate removal 
pump in the southeast corner of Cell 14.  Waste placement in Cells 15 and 16 will piggyback 
onto Cells 11 and 12. 
  
6.2 Waste Placement  

 The initial placement of waste in a new cell will be in a careful and controlled manner 
where the leachate collection system and the liner are most vulnerable. Select waste, avoiding 
bulky and large rigid items, will be placed as the “operations layer”.  This operations layer will 
be a minimum of 2 feet thick, will not be compacted, and will serve as a protective layer to the 
liner and drainage system. Markers will be placed along the edge of liner so that filling 
operations in the cells do not extend outside lined areas and adequate room is left to allow for 
applying the final cover.   

In accordance with NAC 444.686 (4) waste will be spread in thin layers not to exceed 2 
feet thick and compacted with a heavy tracked dozer or compactor.  The process of placing and 
compacting 2 foot layers of waste will be repeated until a lift thickness of approximately 20 feet 
is reached.  At the end of each operating day or when the lift of waste is completed, a minimum 
of six inches of cover soil will be placed over exposed compacted waste.  Cover material will 
come from cell construction activities and adjoining land owned by Bedroc Limited, LLC ( 
Bedroc) if necessary.  Waste will be placed in this manner until final elevations are reached.  
Waste slopes that make up the exterior slope of the landfill will be constructed with slopes no 
greater than 3:1 and benches per the application drawings.   
 

Initial lifts of waste will be placed on the cell floor.  As the base grades are below the 
surrounding ground surface, initial waste placement activities will be screened from U.S. 
Highway 93.  As the elevation of the working face reaches the grade of the surrounding ground 
surface, perimeter berms will be constructed on the northern, eastern and southern slopes of the 
landfill when disposal activities are within 1,000 feet of Highway 93.  As necessary, the berms 
will be extended laterally beyond the waste limits to prevent the working face from being 
visible from the highway.  These berms, approximately 10-15 feet in height and consisting of 
soil material, will generally be constructed in advance of waste placement activities as necessary 
to provide visual screening of landfill operations from U.S. Highway 93.        

  
6.3 Drawings 
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 The drawing set attached to this application presents the existing topography and the 
proposed Class I facility design and development of the site.  These drawings were prepared to 
address the requirements of NAC 444.680(3).   
 
 The Existing Site Conditions Plan (Drawing No. 3) shows existing site conditions prior to 
development of the proposed Class I area. 
 
 The Base Grading Plan (Drawing No. 4) shows the Class I base grades before installation 
of the liner and drainage layer.  
 
 The Leachate Collection/Removal Plan (Drawing No. 5) shows the location of the 
proposed leachate collection/removal piping in the Class I cells, proposed leachate force mains 
and storage ponds.  
 
 The Final Grading Plan (Drawing No. 6) shows the final grades of the site area after 
installation of the final closure cap.   
 
 There are three Cross Section Plans (Drawing Nos. 7, 8 and 9) showing seven sections 
cut east-to-west and one section cut north-to-south.  Shown on the cross sections are the 
proposed base grades and final grades, existing grades and groundwater surface.    
 
 There are five Phasing Plans (Drawing Nos. 10 thru 14) reflecting the progressive 
development of the Class I landfill.  The proposed Class I Landfill will consist of 16 separate 
cells.   
 
 There is one Site Monitoring Plan (Drawing No. 15) reflecting the installation of vents 
and boundary probes for the Class I landfill.   
 
 There are three detail sheets (Drawing Nos. 16, 17 and 18).  
  

  Drawing No. 19 provides the soil balance information and location of borrow areas. 
 
  Drawing No. 20 identifies the property owners within a 2-mile radius of the site. 
 
  Drawings Nos. 21, 22 and 23 provide cross sections and profile of the stormwater 

diversion channel.  
 

The following is a complete list of permitted drawings that makes up the set of drawings for the 
Report for Design:  
 
   Drawing #  Title   

1  Cover Sheet 
2  Legend Sheet 
3  Existing Conditions Plan 
4  Base Grading Plan 
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5  Leachate Collection/Removal Plan 
6  Final Grading Plan 
7  Sections A-A to D-D 
8  Sections E-E to G-G 
9  Section H-H 
10  Phasing Plans, Phases I-IV 
11  Phasing Plans, Phases V-VIII 
12  Phasing Plans, Phases XI-XII 

  13  Phasing Plans, Phases XIII-XVI   
  14  Phasing Plans, Phases XVII-XIX  
  15  Site Monitoring Plan  
  16  Details 
  17  Details 

18  Details 
19  Location of Borrow Area 
20  Adjacent Property Owners 
21   Stormwater Channel Sections 
22   Stormwater Channel Sections 
23  Stormwater Profile 
 

 
  
7.0 SITE LIFE & CAPACITY 
 
 The following is a list of the waste acceptance areas, design capacities and life estimates 
for each cell: 
 

Cell  Total Lined Area  Design Capacity* (cy) Site Life**  
  (ac) (cy) (yr) 
1 10.8 2,033,845 10.2 
2 9.5 1,202,177 6.0 
3 7.3 1,002,039 5.0 
4 6.8 700,416 3.5 
5 6.5 980,368 4.9 
6 6.2 1,490,505 7.5 
7 6.2 743,137 3.7 
8 7.2 1,051,218 5.3 
9 6.2 1,437,009 7.2 
10 6.2 728,598 3.6 
11 5.4 690,857 3.5 
12 6.8 1,646,807 8.2 
13 7.9 1,186,439 5.9 
14 7.3 867,768 4.3 
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15 8.2 1,366,592 6.8 
16 6.8 606,826 3.0 

Total 115.2  17,734,601 89 
 
 
*   Design Capacity is the volume of airspace available for waste and soil cover and is 
     determined by extending the cell limit vertically to the top of the intermediate cover.  
** Estimated site life is based on an annual gate volume of 600,000 cubic yards reduced at 3:1 to 
     reflect compaction and volume reduction.   
   
8.0 WASTE TYPES 
 

The waste accepted at the facility results from household/Class I municipal solid waste, 
construction/demolition and debris (hereafter referred to as “Allowed Waste”) of buildings or 
other structures.  Bedroc accepts Allowed Waste solely from known and pre-approved suppliers.  
Approved waste material cleanup contractors, will initially pick up this material at the 
construction sites in Las Vegas.  Minimal pre-sorting to remove non-construction debris 
materials will be performed at the construction sites for disposal at an approved site.  Additional 
sorting occurs at the cleanup contractor’s facility prior to transport to the Class I landfill.  The 
Operating Plan provides additional details on the waste types currently accepted and proposed to 
be accepted at the Class I landfill.   

   
   
9.0 SITE ACCESS 

 The site is easily accessible in all kinds of weather to all vehicles expected to use it. 
Access to the site can be achieved by an existing road, which joins US Hwy 93 at approximately 
mile marker 8, and travels west to the site. A fence around the perimeter of the property as well 
as natural barriers will limit access to the landfill to one entrance. The scale house is located at 
the entrance and controls access to the operating area and monitors all vehicles entering and 
exiting. A site attendant will be on duty to control access during hours of operation and direct 
vehicles appropriately. Vehicles delivering solid waste are required to cross the scales to be 
monitored, weighed and then they are directed to the working face. Speed limits are posted on 
internal roads. Public access is forbidden at this site and signage stating such is clearly posted at 
the entrance.  

 The access road is a minimum of 25-ft wide and is constructed of crushed stone, rubble, 
or other soil materials capable of providing an all-weather driving surface. Site personnel will 
maintain the on-site roads for all-weather access. If conditions prohibit access to the active face 
during inclement weather, an all-weather access area will be constructed as near as possible to 
the active area. When necessary, haulers will dump waste at the edge of the designated wet 
weather area to allow the compactor or dozer to push the waste into the fill. Bedroc will maintain 
the access roads for the life of the landfill so that the facility will be easily accessible in all 
weather.  
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10.0 BORROW AND STOCKPILE AREAS 
 

Cell construction activities and adjacent land owned by Bedroc will be utilized to provide 
the fill soil needed to achieve the base grade elevations.   

 
Stockpile areas will vary from time to time and must be left up to the discretion of the 

landfill operator.  Drawing No. 19 shows the location of the borrow areas and the soil balance. 
 
 
11.0 LINER 
 

 
The Class I facility will be designed and constructed in accordance with NAC 444.681.  

The liner will be constructed as shown in the following sections.     
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11.1 Liner System 
 

The liner system on the cell bottom will consist of the following components (from top to 
bottom): 
  a. Operations layer consisting of 24 inches of select loose (uncompacted) 

waste from incoming gate waste; 
  b.  Drainage layer consisting of 12 inches of coarse aggregate with 

permeability no less than 0.5 cm/sec; 
  c. Protective cushion consisting of a non-woven, 16 oz./s.y. geotextile; 
  d. Flexible membrane liner (60-mil textured HDPE);  
  e. Compacted Soil Liner consisting of 36 inches of low-permeability soil 

(permeability less than or equal to 1 x 10-7 cm /sec); and, 
  f. Prepared 12 inch subgrade, with the surface smooth and generally free of 

rocks larger than ¾”. 
  
The liner system on the interior side slopes will consist of the following components 

(from top to bottom): 
a. Operations layer consisting of 24 inches of select loose (uncompacted) waste 

from incoming gate waste; 
b. Protective layer consisting of 12 inches of native soil of unspecified 

permeability; 
c. Geocomposite 
d. Flexible membrane liner (60-mil textured HDPE); 
e. Compacted Soil Liner consisting of 36 inches of low-permeability soil 

(permeability less than or equal to 1 x 10-7 cm /sec); 
f. Prepared subgrade, with the surface smooth and generally free of rocks larger 

than ¾”. 
 
11.2 Installation 
 

Technical specifications (Appendix VI) and the Construction Quality Assurance (CQA) 
Plan (Appendix VII) address such things as preparation of the subgrade, visual inspections of the 
prepared subgrade and acceptance by the liner installer prior to installation of liner, quality 
control testing during liner installation, FML layout plan, and seaming methods. Construction 
Quality Assurance (CQA) will be completed during the liner construction activities to ensure that 
the construction complies with the liner design plans and specifications. Following each liner 
construction project, a certification report will be prepared and submitted to provide 
documentation that the construction activities were completed in accordance with the design 
plans and applicable federal and state regulations. A Nevada registered civil engineer will 
supervise CQA activities and certify the report. 
 

Typical CQA activities will include, but are not limited to the following: 
a. Verification of the low-permeability soil materials including material quality, 

thickness, and compaction; 
b. Verification of the LCRS gravel including material quality and thickness; 
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c. Observation and inspection of the geosynthetic materials for conformance with the 
engineering plans and specifications; 

d. Conformance testing of soil and geosynthetic materials; Documentation of 
construction procedures, and identification and resolution of construction problems; 
Preparation of a CQA report providing documentation that the closure activities and 
construction complied with the project plans and specifications. 

 
The bullets below summarize the minimum CQA Plan requirements. 

  
a. A delineation of the CQA management organization, including a chain of command  
b. A detailed description of the level of experience and training of the contractor, work 

crew, and CQA inspectors.  
c. Description of the CQA testing protocols.  
d. CQC manufacturer data on all geosynthetics utilized  
e. CQA documentation requirements  
f. Subgrade inspection and testing procedures including compaction testing frequency.  
g. Low-hydraulic-conductivity soil layer inspection and testing procedures and 

frequencies including field and laboratory testing. At a minimum include field 
compaction testing, permeability testing (field and/or laboratory), and laboratory 
testing for particle-size distribution, Atterberg limits, soil classification, and Proctor 
compaction.  

h. LCRS layer inspection and laboratory testing procedures and frequencies. At a 
minimum include laboratory testing for permeability, particle-size distribution, and 
soil classification.\Geosynthetic layers (geomembrane, geotextiles, and 
geocomposites):  

i. Preconstruction quality control program  
j. Conformance testing procedures and frequencies  
k. Inspection of subgrade surface  
l. Inspection of placement  
m. Seam testing procedures and frequencies for geomembranes  
n. Inspections of installation of anchors and seals  

 
11.3 Location Relative to Groundwater Surface 
 

Groundwater surface elevations within the limits of the proposed Class I Disposal 
Facility range from approximately 47 to 81 feet below base grades (bottom of 36-inch 
Compacted Soil Liner).  Water level measurements, obtained in September 2013, were used to 
generate groundwater contours.  These contours are shown on the Base Grading Plan. The base 
grades have been designed to maximize the separation between the bottom of the liner system 
and groundwater.  Accordingly, the base grades result in the following groundwater separation 
distances (measured between groundwater and the bottom of waste): 

• A minimum of 51 feet at the sump locations; 
• A maximum of 85 feet at the edge of the landfill; and 
• An average separation distance of approximately 55 feet. 
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12.0 STABILITY 
 

Pursuant to NAC 444.6795, the stability of the facility was evaluated by examining 
potential deep rotational failure through the waste and subgrade (bearing capacity), shallow 
rotational failure through the waste and subgrade, sliding block failure along the liner interface, 
veneer failure between components of proposed liner, and veneer failure between components of 
the cap.  Please note that the facility is not located in a fault or unstable area. 

 
Seismically, the California-Nevada border is one of the more active areas in the 

southwestern portion of the United States.  In the vicinity of the site, seismic activity is less 
significant, with published United States Geologic Survey peak acceleration maps showing a 2% 
probability of exceeding a peak seismic acceleration of 0.27g of occurring in 50 years, and a 
10% probability of exceeding a peak seismic acceleration of 0.12g of occurring in 50 years 
(USGS, 2002).    Per NAC 444.6793, a seismic impact zone is defined as an area with a 10 
percent or greater probability that the maximum horizontal acceleration in lithified earth material 
will exceed 10 percent of the earth’s gravitational pull in 250 years.  The site is in a seismic 
impact zone.  According to NAC 444.6793.1 a new municipal solid waste landfill unit or lateral 
expansion may not be located in a seismic impact zone, unless the owner or operator submits 
proof to the solid waste management authority that all structures for containment, including 
liners, systems for the collection of leachate and systems for the control of surface water, are 
designed to resist the maximum horizontal acceleration in lithified earth material for the site.  
The calculations and design information show that the materials and the design of the landfill 
systems resist the maximum horizontal acceleration for the site.  This information is presented in 
Appendix II and IIA. 

 
The maximum seismic displacement for the liner system was calculated (see Appendix 

IIA).  For potential failure along the liner, and the permanent seismically induced displacement 
was calculated to range from 0.01 inches to 0.47 inchesbe approximately 4 inches. 
Displacements of up to 6 to 12-inches along the liner system are generally accepted as being 
within the tolerance limits of liner systems without resulting in adverse damage.  Potential failure 
of the foundation soils is not a critical failure mode since the shear strengths of the native soils 
are considerably higher than the assumed liner interface shear strength. Results of the evaluation 
are presented in Appendix II. 

 
The site is not located in an “unstable area” which is defined by as “areas exhibiting soil 

and/or bedrock conditions prone to differential settlement and/or mass wasting (i.e. landsliding) 
(NAC 444.6795).  
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13.0 LIQUIDS MANAGEMENT SYSTEMS 
 
13.1 Leachate Collection and Control 
 

13.1.1 Leachate Flow 
 

Extensive leachate generation rates have been evaluated using the EPA’s 
Hydrologic Evaluation of Landfill Performance (HELP) Model - version 3.07 computer 
modeling program.  In order to determine the expected leachate generation rate from the 
Class I cells, the HELP model was run using the design proposed in this application (i.e., 
liner details, leachate piping spacing etc)  Synthetically generated climatologically and 
precipitation data from Las Vegas, Nevada were used to execute the program.  This 
program simulates the actual field conditions and calculates the water balance 
considering surface run-off, evapotranspiration, and material permeability.   

 
For modeling purposes, the liner system is identical to that described in Section 

11.1.  The waste material selected was municipal solid waste with channeling, which has 
a low porosity and initial water content.   
 

Since the proposed based grades are less than 100 feet from the underlying 
groundwater table, the maximum daily percolation through the HDPE liner was 
evaluated.  For this analysis, the liner system was modeled with a waste lift of 10 feet 
above it, which is the worst case condition, resulting in a maximum head on the liner of 
approximately 2.504 inches.  As shown in the attached calculations, the average annual 
percolation through the 36” soil liner is 0.062 gallons per acre per year.  On an average 
daily basis, the resulting leakage potential is 0.0002 gpad, which is effectively a 
negligible rate.    

 
To determine the estimated annual leachate generated and collected per acre over 

the life of the facility, seven different HELP model scenarios were run: 
 

1. Average waste depth of 10 feet with 6 inches of cover soil (12" stone, 60-
mil HDPE liner, 36” low-permeability soil liner, 12" recompacted 
subgrade), 2% bottom slope, 263' pipe spacing; 

 
2. Average waste depth of 20 feet with 6 inches of cover soil (12" stone, 60-

mil HDPE liner, 36” low-permeability soil liner, 12" recompacted 
subgrade), 2% bottom slope, 263' pipe spacing; 

 
3. Average waste depth of 40 feet with 6 inches of cover soil (12" stone, 60-

mil HDPE liner, 36” low-permeability soil liner, 12" recompacted 
subgrade), 2% bottom slope, 263' pipe spacing; 

 
4. Average waste depth of 60 feet with 6 inches of cover soil (12" stone, 60-

mil HDPE liner, 36” low-permeability soil liner, 12" recompacted 
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subgrade), 2% bottom slope, 263' pipe spacing; 
 

5. Average waste depth of 100 feet with 6 inches of cover soil (12" stone, 60-
mil HDPE liner, 36” low-permeability soil liner, 12" recompacted 
subgrade), 2% bottom slope, 263' pipe spacing; 

 
6. Average waste depth of 100 feet with 12 inches of intermediate cover soil 

(12" stone, 60-mil HDPE liner, 36” low-permeability soil liner, 12" 
recompacted subgrade), 2% bottom slope, 263' pipe spacing; and, 

 
7. Final cap over an average waste depth of 100 feet (24" soil, geocomposite 

drainage layer, 40 mil-LLDPE liner, geocomposite, 12" intermediate 
cover), 33% sideslopes.  

 
 Each of the above scenarios was evaluated for a period of 100 years.  From the 
results of the HELP model runs, the average annual leachate collected by the 12-inch 
stone drainage layer in inches per acre was used to calculate the leachate generation 
(Appendix III). 

 
Given the results of the HELP model runs, presented in Appendix III, the daily 

leachate flows generated in the peak average month in gallons per acre where multiplied 
by the actual acreage operating for each scenario, to obtain the estimated quantity of 
leachate collected during the facility’s operational life.  These results are summarized in 
Appendix III).  Over the life of the facility, the maximum daily leachate flow is estimated 
to be approximately 3,500 gallons/day.  This occurs during waste placement activities in 
Cell 15.     

 
As described above, HELP model results were used to estimate the amount of 

leachate generated and collected over the operating life of the facility.  This value was 
used to size the leachate collection piping and leachate ponds.  The leachate generated in 
the landfill will be discharged to a lined leachate pond, where it will be transported off-
site to an existing wastewater treatment plant for disposal, if necessary.  Tabulated 
summaries of the HELP model results and supporting calculations are included in 
Appendix III.  A summary of how each of the main components of the leachate collection 
system where designed is presented in the sections below. 
 

 
13.1.2 General Leachate Collection and Removal System 

 
The Leachate Collection and Removal System (LCRS) has been designed to meet 

the minimum requirements of the Nevada Solid Waste Disposal Regulations (Chapter 
444).  Plans, cross-section views, details, and specifications are included in the design 
plans and design report.  The LCRS described herein includes the following components: 

• Aggregate drainage layer; 
• Leachate collection piping;  
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• Downslope pipes and pumps; and, 
• Leachate storage ponds. 

 
Leachate generated in the disposal unit will flow through the drainage layer, 

which consists of 12 inches of granular material on the bottom.  The granular material 
will achieve a minimum permeability of 0.5 cm/sec.  Each Class I cell will be graded so 
that drainage will flow into perforated HDPE leachate collection laterals, with no more 
than 263 feet between laterals.  These lateral pipes will then flow into perforated HDPE 
leachate header pipes running through the expansion area at a minimum of 1.3% 
downward grade.  Due to this slope, leachate will flow into these pipes everywhere it is 
generated in the cell, even at the extremities of the landfill.    These pipes will carry 
leachate by gravity to one of four sump areas.  From the sumps, leachate will be pumped 
into the lined leachate ponds.  Leachate will be pumped from the pond into tanker trucks 
for transport to a local wastewater treatment plant for treatment and disposal, if 
necessary.   

 
13.1.3 Aggregate Drainage Layer 

 
The Class I drainage layer is comprised of an l2-inch thick layer of coarse 

aggregate with a permeability of 0.5 cm/sec or greater.  Using this permeability, an 
analysis was performed using the HELP Model to verify that no more than 12 inches of 
leachate would accumulate above the liner.  The data obtained from the HELP Model 
indicate that the peak daily head developed on the liner with 10-feet of waste is 2.504 
inches.  This model was run using a 2% bottom slope for conservativeness.  A 16-oz/sy 
non-woven geotextile will be placed above the synthetic liner to provide adequate 
cushion to the liner from construction and operational loads.   
   

The drainage media will be sloped to allow leachate to drain into the LCRS 
system.  The drainage layer will conform to the bottom slope of the disposal unit which is 
a minimum of 2.0 % from the leachate collection lateral pipes to the header pipes, and a 
minimum 1.3% from the header pipes toward the sump areas.  The base grades of each 
Class I cell were designed to account for the calculated differential settlement of the 
foundation.  The grades of each of the cells toward the sumps were designed to slope at a 
sufficient grade to allow positive drainage after the maximum final settlement.   

 
The aggregate drainage layer will have sufficient bearing strength to support 

expected loads and not puncture the HDPE liner material.  The resulting factor of safety 
was calculated to be 23.2 using conservative fracture strength of 2,000 pounds per square 
inch (psi) for the stone and the calculated expected loading of 75 pounds per cubic foot 
(pcf). 
 
13.1.4 Leachate Collection Piping 

 
The leachate collection lateral pipes and header pipes will be constructed of high-

density polyethylene (HDPE) SDR-15.5 (minimum).  The piping for the leachate 
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trunkline will be HDPE sewer grade pipe.  This material has been chosen based on its 
chemical resistivity and strength.  The wall thickness and diameter have been chosen for 
the strength requirements and provide enough area to carry the anticipated flows. 

 
The six-inch diameter leachate collection lines have been sized to handle the 

maximum flow based on the worst case daily leachate flow rate during peak average 
month from the largest contributing area.  The resulting factor of safety is 15.  
Calculations have been performed to determine the adequacy of the perforations on the 
leachate collection pipes.  Using 8 holes (3/8-inch diameter) per linear foot of pipe, 
results in a factor of safety of 800.  The maximum flow rate used in the analysis in the 
permit was 2,852 gallons per day.  The piping was analyzed for strength requirements to 
verify that it would not crush or buckle under the waste placed above it.  Static forces 
from approximately 160 feet of waste were calculated to be about 88 psi.  The factor of 
safety against wall crushing was calculated to be 2.4.  The factor of safety against pipe 
buckling was calculated to be 1.9.  The leachate collection piping was also analyzed to 
determine resistance to deflection.    The resulting factor of safety was 10.3.   

 
The gradation of drainage media, and spacing and size of pipe perforations were 

chosen to minimize clogging during the active life of the facility and the post-closure care 
period.  The aggregate drainage layer will also slope toward the sump area to allow for 
the drainage of leachate in the event the leachate collection pipe network ever becomes 
clogged.  

 
To facilitate cleaning and inspection, the pipe diameter is a minimum of six 

inches.  In addition, each collection line has a cleanout as shown on the design plans to 
provide access for mechanically, hydraulically or chemically cleaning the leachate 
collection pipe network.   

 
13.1.5 Pump Stations 

 
  Each of the four leachate pumps will be sized to handle the highest average  

monthly flow rate from the respective contributing areas.  The pumps will cycle on and 
off as necessary so that the depth of leachate does not exceed 12” above the liner.  

 
 

13.1.6 Leachate Storage Ponds 
 

 The leachate storage pond was designed to provide storage for 7 days of the 
maximum daily leachate flow, approximately 25,000 gallons (as determined by the HELP 
model and supporting calculations discussed previously).    The capacity of the proposed 
leachate storage pond is approximately 140,000 gallons with 1-foot of freeboard. 
  
 The leachate pond will be lined with a 60-mil HDPE liner over a prepared base 
grade.  Leachate will be pumped from the ponds, as necessary, into tanker trucks for 
transport to a local wastewater treatment plant for treatment and disposal.  
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13.2 Run-on Control System 

  
NRS 444.6885 requires that a system is provided to control run-on during the peak discharge 

from a 25-year flow.  The run-on control system for the proposed facility has been designed to 
intercept and divert the upland run-on for at least a 100 year, 24-hour storm event.  The SCS TR-55 
method was used to calculate peak flows and storage volumes.  Approximately 170 sq. mi. primarily 
north and west of the site will be collected in a perimeter stormwater conveyance channel along the 
northern and western toe of the landfill that will convey the run-on around the site and will discharge 
the flows at the southeast corner of the site. The discharged stormwater will be collected in the 
Pahranagat Wash, a tributary to the Muddy River, which bypasses the facility on the east but flows 
onsite south of the facility on Lot 10.   A map showing these areas is provided in Appendix V.  

 
Run-on from the west will be detained in the areas below elevation 2490, along the western 

side of the facility.  These areas has the capacity equal to 160 ac-ft.   The anticipated runoff 
associated with a 100 year, 24-hour storm event is approximately 624 ac-ft.  Similar to the four 
stormwater detention ponds that will handle run-off from the landfill, run-on that will flow into the 
detention areas will infiltrate through the bottom of the pond or evaporate.   The trapezoidal channel 
to the south of the facility will carry the overflow from the onsite detention areas and discharge to the 
Pahranagat Wash, south of the facility on Lot 10.     
 

The peak discharge from the 170 sq. mi. to the north and west of the facility for a 100 year, 
24-hour storm event was calculated to be approximately 1,510 cubic feet per second (cfs).  The 
proposed perimeter ditch (to control run-on) is a trapezoidal ditch with 2H:1V side slopes, a varying 
bottom width of 105 feet to 140 feet, and a varying flow line slope of 0.15% to 0.23% .  This design 
provides a flow capacity of approximately 3,300 cfs.  Thus, the resulting factor of safety for the 100 
year, 24-hour storm event was calculated to be 1.02.  The run-on control system and details are 
shown on the design drawings.  All supporting calculations are included in Appendix V.  

 
The proposed expansion area has been designed to prevent run-on from entering the active 

disposal area.      
 

13.3 Run-off Control System 
 
Run-off controls consist of containing sheet flow off of the top deck of the landfill and 

transmitting it to down slope drains. Run-off from diversion benches flows along the toe of the 
overlying bench and discharge into the down slope drains. The down slope drains transmit water 
from the diversion benches and discharge at the downgradient toe of the Landfill. A ditch along the 
perimeter of the landfill transmits run-off to naturally lined detention ponds.  There are four 
stormwater detention ponds associated with the facility. 

 
Run-off from the site will be carried by a system of ditches along the side slope benches and 

downslope drains into one of four stormwater detention ponds.  The SCS TR-55 method was used to 
calculate peak flows and storage volumes.  A 25-year, 24-hour storm event was used as the design 
basis for all of the proposed run-off control systems as required by NAC 444.6885.   
  

The proposed ditch design is a V-shaped ditch, 2 feet deep, 3H:1V sideslopes on the uphill 
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side and 2H:1V side slopes on the downhill side.  The designed will provide drainage capacity 
providing at least a foot of freeboard and a factor of safety of 100+. 
  

The sideslope ditches convey water to one of four 18-inch diameter corrugated HDPE 
downslope drains, which provides a flow capacity of approximately 39 cfs.  Each downslope drain 
collects run-off from approximately a quarter of the expansion area thus, collecting approximately 
4.5 cfs each.  The resulting factor of safety is approximately 8.7. 

 
 Finally, the downslope drains discharge into one of the on-site stormwater detention ponds.  
To be most conservative, the stormwater detention ponds design was based on the final grades of the 
landfill.  Using SCS TR-55, the estimated storage volume necessary to collect and store this flow 
from each drainage area were calculated.  Each pond has a total storage volume of approximately 1 
acre-ft; thus, providing a factor of safety of approximately 1.6.  It is assumed, based on the soils and 
climate at the site that the stormwater collected in the detention ponds will infiltrate through the 
bottom of the basin or evaporate.  As a result, a discharge structure from the area is not needed.  
Emergency spillways will be provided for addition safety. Supporting calculations are provided in 
Appendix V. 
 
 
14.0 LANDFILL GAS VENTING AND MANAGEMENT SYSTEM 
 

A gas control system will be used to collect and dispose of landfill gas. At a minimum, the 
gas control will comply with Federal New Source Performance Standards (NSPS) and Emission 
Guidelines and require a Title V Permit (40 CFR Part 70 and NAC 445B) prior to operating the gas 
controls.  Conceptually, the landfill gas system will consist of a system of vertical gas vents, HDPE 
collection and header pipes, and condensate sumps. These vents will be installed as the refuse is 
placed, or alternatively drilled into the refuse after refuse placement. Operation of the gas control 
system will not occur until there is sufficient amount of methane to operate a flare disposal system. 
For landfills that receive 12 to 20 inches of annual precipitation in the western U.S., this typically 
requires 1 to 2 million tons of refuse in place and a minimum of 2 to 4 years of decomposition. Due 
to the arid climate of the Bedroc Landfill and Waste Management Facility, a longer time period may 
be required before sufficient gas is generated for flare operations.   

 
A landfill gas monitoring program has been developed in accordance with NAC 444.667.  

Details of the landfill gas monitoring program can be found in the Decomposition Gas Management 
Plan submitted with this permit application. 

 
15.0 GROUNDWATER MONITORING SYSTEM 
 
A groundwater monitoring program has been developed in accordance with NAC444.683.  Details of 
the groundwater monitoring program are contained in the Groundwater Monitoring Plan submitted 
this permit application. 
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Bedroc Landfill & Waste Management Facility
Estimated Quantities for Liner and Cap Construction

Total Geomembrane Geomembrane Geocomposite Geocomposite Geotextile Geotextile Protective Cover Soil Infiltration Layer Topsoil Drainage Layer
Cell Area (liner) (cap) (cap) (liner) 16 oz/sy 10 oz/sy (liner) (cap) (cap) (liner)

# (acres) (sf) (sf) (sf) (sf) (sf) (sf) (cy) (cy) (cy) (cy)
1 10.79 470012 1,299 470,012 470,012 940,025 22,083 470,012 16,887 337 26,112 8,704 17,408 3,195 282 102
2 9.53 415127 1,153 415,127 415,127 830,254 19,601 415,127 14,989 299 23,063 7,688 15,375 2,133 316 0
3 7.31 318424 1,104 318,424 318,424 636,847 18,768 318,424 14,352 286 17,690 5,897 11,793 1,924 34 0
4 6.84 297950 1,018 297,950 297,950 595,901 17,306 297,950 13,234 264 16,553 5,518 11,035 1,313 111 0
5 6.5 283140 1,355 283,140 283,140 566,280 23,035 283,140 17,615 351 15,730 5,243 10,487 1,737 263 101
6 6.15 267894 460 267,894 267,894 698,847 7,820 267,894 5,980 119 14,883 4,961 9,922 1,969 0 0
7 6.15 267894 1,460 267,894 267,894 695,836 24,820 267,894 18,980 379 14,883 4,961 9,922 2,537 63 0
8 7.2 313632 1,516 313,632 313,632 627,264 25,772 313,632 19,708 393 17,424 5,808 11,616 1,960 190 77
9 6.15 267894 924 267,894 267,894 535,788 15,708 267,894 12,012 240 14,883 4,961 9,922 1,611 0 0

10 6.15 267894 917 267,894 267,894 535,788 15,589 267,894 11,921 238 14,883 4,961 9,922 2,011 60 0
11 5.41 235660 1,192 235,660 235,660 471,319 20,264 235,660 15,496 309 13,092 4,364 8,728 1,503 255 110
12 6.82 297079 1,027 297,079 297,079 594,158 17,459 297,079 13,351 266 16,504 5,501 11,003 1,545 0 0
13 7.88 343253 1,612 343,253 343,253 686,506 27,404 343,253 20,956 418 19,070 6,357 12,713 1,656 144 0
14 7.31 318424 1,326 318,424 318,424 636,847 0 318,424 17,238 0 17,690 5,897 11,793 2,077 393 105
15 8.22 358063 1,135 358,063 358,063 716,126 19,295 358,063 14,755 294 19,892 6,631 13,262 1,545 0 0
16 6.78 295337 1,753 295,337 295,337 590,674 29,801 295,337 22,789 454 16,408 5,469 10,938 1,340 212 0

Totals 115.19 5,017,676 19,251 5,017,676 5,017,676 10,358,460 304,725 5,017,676 250,263 4,647 278,760 92,920 185,840 30,056 2,323 495

Cell Floor 
(sf)

Toe of 
Slope 
(LF)

6" 
Perforated 
Pipe (LF)

6" Solid 
Pipe (LF)

18" Side 
Slope Riser 

(LF)
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LEACHATE GENERATION AND MAXIMUM HEAD ON THE LINER 
 
OBJECTIVE 
 
Determine the leachate generation over the life of the Bedroc Landfill and Waste Management 
Facility.  Also, it will be determined that the maximum leachate head does not exceed 12 inches 
over the liner excluding sumps. 
 
METHODOLOGY 
 
The Hydrologic Evaluation of Landfill Performance (HELP) Model Version 3.07 was used to 
simulate leachate generation.  The model utilizes climatologic, soil and design data, and performs 
a solution technique that accounts for the effects of surface layer storage, runoff, infiltration, 
percolation, evapotranspiration, soil moisture storage, and lateral drainage to calculate a leachate 
generation volume.  This model is applicable for open, partially closed and fully closed landfills. 
 
PARAMETERS 
 
Climatological Data: 

The HELP Model utilizes historical precipitation data and generates synthetic temperature and 
solar radiation data for various cities in the United States.  The nearest pre-defined climatic data 
location to the Bedroc Landfill and Waste Management Facility is Las Vegas, Nevada.  This data 
was used to evaluate leachate generation over a period of 100 years. 

 
Soil and Design Data: 

The liner system consists of 36” of 10-7 cm/sec soil with a 60-mil geomembrane with 12” of 
drainage material on top.    Profiles were examined at 10’, 20’ 40’, 60’ and 100’ of waste, 
intermediate cover, and final closure to determine leachate generation.  Profiles 1 – 5 are the 
conditions representing active filling conditions in which 10-feet to 100-feet of waste has been 
placed within the cell.  Profile 6 presents a pre-closure condition in which a height of waste of 
100-feet exists with intermediate cover prior to the final cover system is installed.  Profile 7 
presents to final closure condition after the final cover system is installed. 
 
The following tables summarize the landfill profiles for each condition from the top down and 
present the following data: HELP Model default material texture number, component thickness, 
and component permeability. The default material texture number classifies each component 
within the given profile with specific default values for the proposed soil and liner components.  
Each material has default values for total porosity, field capacity, wilting point, and saturated 
hydraulic conductivity. 
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Profile 1-5 Active Waste Filling Condition  

  Layer 
HELP Texture 

No. Thickness 
Permeability 

(cm/sec) 
Layer 1 Daily Cover 9 6 inches 1.9E-04 
Layer 2 Waste 19 10 ft - 100 ft 1.00E-03 
Layer 3 Leachate Drainage Layer 0 12 inches 0.5 
Layer 4 FML 35 .06 inches 2.0E-13 
Layer 5 Compacted Soil Liner 16 36 inches 1.00E-07 
Layer 6 Prepared Subgrade 9 12 inches 1.9E-04 

 
Profile 6 Intermediate Cover Condition  

  Layer 
HELP Texture 

No. Thickness 
Permeability 

(cm/sec) 
Layer 1 Intermediate Cover 9 12 inches 1.9E-04 
Layer 2 Waste 19 100 ft 1.00E-03 
Layer 3 Leachate Drainage Layer 0 12 inches 0.5 
Layer 4 FML 35 .06 inches 2.0E-13 
Layer 5 Compacted Soil Liner 16 36 inches 1.00E-07 
Layer 6 Prepared Subgrade 9 12 inches 1.9E-04 
 
Profile 7 Final Closure Condition FML Cap  

  Layer 
HELP Texture 

No. Thickness 
Permeability 

(cm/sec) 
Layer 1 Protective Layer 9 24 inches 1.9E-04 
Layer 2 GC 20 0.2 inches 10 
Layer 3 FML 35 0.06 inches 2.0E-13 
Layer 4 GC 20 0.2 inches 10 
Layer 5 Intermediate Cover 8 12 inches 3.70E-04 
Layer 6 Waste 18 60 feet 1.00E-03 
Layer 7 Leachate Drainage Layer 0 18 inches 0.1 
Layer 8 FML 35 .06 inches 2.0E-13 
Layer 9 Compacted Soil Liner 16 24 inches 1.00E-07 
Layer 10 Prepared Subgrade 9 12 inches 1.9E-04 
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ASSUMPTIONS: 
  
1.  The geotextiles were omitted from HELP Model runs as their relative thickness and high 

permeability will not affect leachate generation results. 
2. The leachate drainage layer shall have a minimum thickness of 12 inches with a 

minimum permeability of 0.5 cm/sec.   
3. A 263-foot long floor drainage length has been assumed for all scenarios.   
4. Profiles have assumed evaporative zone depths of 18 inches, poor stand of grass, and a 

leaf area index of 0.   
5. The final cover system geocomposite drainage layer in Profile 8 is modeled with a 33% 

slope and 100-foot slope drainage length. 
6. The compacted soil liner within the liner system has a maximum permeability of 1 x 10-7 

cm/sec. 
7. The compacted soil barrier layer within the cap system conforms to NAC 444.6891 that 

require the permeability of the cap be less than or equal to the permeability of the bottom 
liner. 

8. The liner and cap FMLs were each modeled with an average of 8 pinholes per acre, four 
resulting from the manufacturing process and four created during installation defects. 

 
 
CALCULATIONS 
 
Analyses were performed incorporating the design parameters described above. All of the 
calculated leachate generation estimates were performed for a landfill area of 1-acre. The 
calculated leachate generation estimates will be used in other calculations to design components 
within the leachate management system.  The highest average monthly flow rate for the 100-year 
simulation period is used to estimate leachate generation and sizing of the leachate storage pond .    
Analyses were performed assuming waste depths of 10-feet through 100-feet above the cell floor 
during active operating conditions.  A closure scenario using a final waste height of 100-foot is 
also calculated.   
 
The following tables summarize the results of the analyses with a slope of 2 percent. 
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Profile 

  

Waste 
Depth 

(ft) 
Slope 
(%) 

Max. Flow 
Length 

Between Pipes 
(ft) 

Max. Daily 
Head 
(in) 

Peak Average 
Monthly Flow 

(in/month) 

Daily 
Flow Rate 

(gal/acre/day) 
1 10 2 263 2.504 0.1205 108 
2 20 2 263 2.061 0.1206 108 
3 40 2 263 1.637 0.0917 82 
4 60 2 263 1.599 0.0876 78 
5 100 2 263 1.544 0.0878 78 
7 INT 2 263 1.423 0.0475 42 
8 FINAL 2 263 0.028 0.0015 1 

 
 
Peak average monthly flow is converted to a daily flow rate (gal/acre/day) by the following 
method: 
 

=3

2

ft
gal 7.481*

inch 12
ft 1*

acre
ft 43,560*

days 365
yr 1*

yr
mon 12*

mon
in 0.1205  108 gal/acre/day 

 
 
 
 
TOTAL LANDFILL FLOW ESTIMATION 
 
Over the life of the facility, the maximum daily leachate flow is estimated to be approximately 
3,500 gallons/day.  This occurs during waste placement activities in Cell 15.  The maximum 
daily leachate flow was determined by evaluating various depths of waste as the landfill is 
developed and filled.  Calculations were based on the daily flow during the peak average month 
during the 100-year simulation period.  Leachate production estimates are included in Appendix 
I. 
 
LEACHATE STORAGE POND  
 
The capacity of the leachate storage pond needed to provide storage for 7 days of the maximum 
daily leachate flow is approximately 25,000 gallons. 
 
The capacity of the proposed leachate storage pond is approximately 140,000 gallons with 1-foot 
of freeboard.  
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CONCLUSIONS 
 
The maximum head on the liner does not exceed 12-inches as required by NAC 444.681.  The 
minimum permeability of the leachate collection layer is 0.5 cm/sec.  The maximum flow length 
between pipes is 263 feet for the cell floor areas with 2 percent slope. 
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Attachment 1 
 

Leachate Production and Collection Calculations 
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Leachate Production Summary Table

2 3 4 5

AVERAGE DEPTH OF WASTE: 10' 20' 40' 60' 100' Int. Cover Final Cover Total Area
Daily Flow in Peak Avg 

Month 7 Day Storage
(acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (gal/day) (gals)

Phase I - Cell 1 (10.79 ac)
10 ft waste 10.79 0.00 0.00 0.00 0.00 0.00 0.00 10.79 1,165.32 8,157
 20ft waste 0.00 10.79 0.00 0.00 0.00 0.00 0.00 10.79 1,165.32 8,157
 40 ft waste 0.00 0.00 10.79 0.00 0.00 0.00 0.00 10.79 884.78 6,193
60 ft waste 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0

 100 ft waste 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
Intermediate Cover 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0

Final Cover 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
Phase II - Cell 2 (9.53 ac) 0

10 ft waste 9.53 0.00 10.79 0.00 0.00 0.00 0.00 20.32 1,914.02 13,398
 20ft waste 0.00 9.53 10.79 0.00 0.00 0.00 0.00 20.32 1,914.02 13,398
 40 ft waste 0.00 0.00 20.32 0.00 0.00 0.00 0.00 20.32 1,666.24 11,664
60 ft waste 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0

 100 ft waste 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
Intermediate Cover 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0

Final Cover 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
Phase III - Cell 3 (7.31 ac) 0

10 ft waste 7.31 0.00 20.32 0.00 0.00 0.00 0.00 27.63 2,455.72 17,190
 20ft waste 0.00 7.31 20.32 0.00 0.00 0.00 0.00 27.63 2,455.72 17,190
 40 ft waste 0.00 0.00 25.75 0.00 0.00 0.00 1.88 27.63 2,113.38 14,794
60 ft waste 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0

 100 ft waste 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
Intermediate Cover 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0

Final Cover 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
Phase IV - Cell 4 (6.84 ac) 0

10 ft waste 6.84 0.00 25.75 0.00 0.00 0.00 1.88 34.47 2,852.10 19,965
 20ft waste 0.00 6.84 25.75 0.00 0.00 0.00 1.88 34.47 2,852.10 19,965
 40 ft waste 0.00 0.00 32.57 0.00 0.00 0.00 1.88 34.45 2,672.62 18,708
60 ft waste 0.00 0.00 0.00 26.78 0.00 0.00 7.69 34.47 2,096.53 14,676

 100 ft waste 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
Intermediate Cover 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0

Final Cover 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
Phase V - Cell 5 (6.50 ac) 0

10 ft waste 6.50 0.00 0.00 26.78 0.00 0.00 7.69 40.97 2,798.53 19,590
 20ft waste 0.00 6.50 0.00 24.91 0.00 0.00 9.56 40.97 2,654.54 18,582
 40 ft waste 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
60 ft waste 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0

 100 ft waste 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
Intermediate Cover 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0

Final Cover 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
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Leachate Production Summary Table

2 3 4 5

AVERAGE DEPTH OF WASTE: 10' 20' 40' 60' 100' Int. Cover Final Cover Total Area
Daily Flow in Peak Avg 

Month 7 Day Storage
(acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (gal/day) (gals)

Phase VI - Cell 6 (6.15 ac) 0
10 ft waste 6.15 6.50 0.00 24.91 0.00 0.00 9.56 47.12 3,318.74 23,231
 20ft waste 0.00 12.65 0.00 9.13 0.00 0.00 25.34 47.12 2,103.68 14,726
 40 ft waste 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
60 ft waste 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0

 100 ft waste 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
Intermediate Cover 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0

Final Cover 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
Phase VII - Cell 7 (6.15 ac) 0

10 ft waste 6.15 12.65 0.00 9.13 0.00 0.00 25.34 53.27 2,767.88 19,375
 20ft waste 0.00 18.80 0.00 9.13 0.00 0.00 25.34 53.27 2,767.88 19,375
 40 ft waste 0.00 0.00 18.80 9.13 0.00 0.00 25.34 53.27 2,279.08 15,954
60 ft waste 0.00 0.00 0.00 25.46 0.00 0.00 27.81 53.27 2,013.69 14,096

 100 ft waste 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
Intermediate Cover 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0

Final Cover 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
Phase VIII - Cell 8 (7.2 ac) 0

10 ft waste 7.20 0.00 0.00 25.46 0.00 0.00 27.81 60.47 2,791.29 19,539
 20ft waste 0.00 7.20 0.00 25.46 0.00 0.00 27.81 60.47 2,791.29 19,539
 40 ft waste 0.00 0.00 7.20 22.50 0.00 0.00 30.77 60.47 2,376.17 16,633
60 ft waste 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0

 100 ft waste 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
Intermediate Cover 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0

Final Cover 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
Phase IX - Cell 9 (6.15 ac) 0

10 ft waste 6.15 0.00 7.20 22.50 0.00 0.00 30.77 66.62 3,040.37 21,283
 20ft waste 0.00 6.15 7.20 22.50 0.00 0.00 30.77 66.62 3,040.37 21,283
 40 ft waste 0.00 0.00 13.35 9.54 0.00 0.00 43.73 66.62 1,882.55 13,178
60 ft waste 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0

 100 ft waste 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
Intermediate Cover 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0

Final Cover 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
Phase X - Cell 10 (6.15 ac) 0

10 ft waste 6.15 0.00 13.35 9.54 0.00 0.00 43.73 72.77 2,546.75 17,827
 20ft waste 0.00 6.15 13.35 9.54 0.00 0.00 43.73 72.77 2,546.75 17,827
 40 ft waste 0.00 0.00 19.50 9.54 0.00 0.00 43.73 72.77 2,386.85 16,708
60 ft waste 0.00 0.00 0.00 26.22 0.00 0.00 46.55 72.77 2,091.71 14,642

 100 ft waste 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
Intermediate Cover 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0

Final Cover 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
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Leachate Production Summary Table

2 3 4 5

AVERAGE DEPTH OF WASTE: 10' 20' 40' 60' 100' Int. Cover Final Cover Total Area
Daily Flow in Peak Avg 

Month 7 Day Storage
(acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (gal/day) (gals)

Phase XI - Cell 11 (5.41 ac) 0
10 ft waste 5.41 0.00 0.00 26.22 0.00 0.00 46.55 78.18 2,675.99 18,732
 20ft waste 0.00 5.41 0.00 26.22 0.00 0.00 46.55 78.18 2,675.99 18,732
 40 ft waste 0.00 0.00 5.41 21.84 0.00 0.00 50.93 78.18 2,198.07 15,386
60 ft waste 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0

 100 ft waste 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
Intermediate Cover 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0

Final Cover 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
Phase XII - Cell 12 (6.82 ac) 0

10 ft waste 6.82 0.00 5.41 21.84 0.00 0.00 50.93 85.00 2,934.63 20,542
 20ft waste 0.00 6.82 5.41 21.84 0.00 0.00 50.93 85.00 2,934.63 20,542
 40 ft waste 0.00 0.00 12.23 10.14 0.00 0.00 62.63 85.00 1,856.41 12,995
60 ft waste 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0

 100 ft waste 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
Intermediate Cover 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0

Final Cover 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
Phase XIII - Cell 13 (7.88 ac) 0

10 ft waste 7.88 0.00 12.23 10.14 0.00 0.00 62.63 92.88 2,707.45 18,952
 20ft waste 0.00 7.88 12.23 10.14 0.00 0.00 62.63 92.88 2,707.45 18,952
 40 ft waste 0.00 0.00 20.11 10.14 0.00 0.00 62.63 92.88 2,502.57 17,518
60 ft waste 0.00 0.00 0.00 28.29 0.00 0.00 64.59 92.88 2,271.21 15,898

 100 ft waste 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
Intermediate Cover 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0

Final Cover 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
Phase XIV - Cell 14 (7.31 ac) 0

10 ft waste 7.31 0.00 0.00 28.29 0.00 0.00 64.59 100.19 3,060.69 21,425
 20ft waste 0.00 7.31 0.00 28.29 0.00 0.00 64.59 100.19 3,060.69 21,425
 40 ft waste 0.00 0.00 7.31 25.01 0.00 0.00 67.87 100.19 2,618.07 18,326
60 ft waste 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0

 100 ft waste 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
Intermediate Cover 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0

Final Cover 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
Phase XV - Cell 15 (8.22 ac) 0

10 ft waste 8.22 0.00 7.31 25.01 0.00 0.00 67.87 108.41 3,505.83 24,541
 20ft waste 0.00 8.22 7.31 25.01 0.00 0.00 67.87 108.41 3,505.83 24,541
 40 ft waste 0.00 0.00 15.53 10.99 0.00 0.00 81.89 108.41 2,212.57 15,488
60 ft waste 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0

 100 ft waste 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
Intermediate Cover 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0

Final Cover 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
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Leachate Production Summary Table

2 3 4 5

AVERAGE DEPTH OF WASTE: 10' 20' 40' 60' 100' Int. Cover Final Cover Total Area
Daily Flow in Peak Avg 

Month 7 Day Storage
(acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (gal/day) (gals)

Phase XVI - Cell 16 (6.78 ac) 0
10 ft waste 6.78 0.00 15.53 10.99 0.00 0.00 81.89 115.19 2,944.81 20,614
 20ft waste 0.00 6.78 15.53 10.99 0.00 0.00 81.89 115.19 2,944.81 20,614
 40 ft waste 0.00 0.00 22.31 10.99 0.00 0.00 81.89 115.19 2,768.53 19,380
60 ft waste 0.00 0.00 0.00 21.01 0.00 0.00 94.18 115.19 1,732.96 12,131

 100 ft waste 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
Intermediate Cover 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0

Final Cover 0.00 0.00 0.00 0.00 0.00 0.00 115.19 115.19 115.19 806
*Daily Flow in Peak Avg Month (gal/acre/day) 108.0 108.0 82.0 78.0 78.0 42.0 1.0
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LEACHATE COLLECTION PIPE SIZE 
 
OBJECTIVE 
 
Show that the proposed 6-inch diameter leachate collection piping can accommodate the 
anticipated leachate flows within the proposed landfill design.  
 
METHODOLOGY 
 
Manning’s equation is used to calculate the required leachate collection pipe diameter given the 
expected daily peak leachate flow, Q.  
 
 Manning’s Equation. 
 

 Q = S
WP

A
n

A *)(*49.1* )3/2(   

 
 Solve this equation for A. 
 
 Where:   
  Q = Discharge (cfs); From HELP Model output data 
  A = Area of pipe (sq. ft); = (π/4) * D2  
  D = Pipe diameter (ft) 

 n = Manning’s roughness coefficient 
  WP = Wetted Perimeter (ft) 

S = Minimum design slope of leachate collection pipes (ft/ft) 
  

CALCULATIONS 
 
 
Leachate Piping 
 
The HELP model estimated a worst case daily leachate flow rate from the largest contributing 
area when waste is in place: Cells 13-17 (60 feet); Cell 18 (10 feet), 2,852 gal/day (381 cf/day) 
Assuming a factor of safety of 10 to account for obstruction, manufacturing flaws, and 
installation, the largest flowrate a leachate pipe can be expected to handle equals: 
 

cfs  044.0
sec 86400

day 1*381cf*10 =  
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To verify the adequacy of a 6-inch leachate pipe to carry the total flow, Manning’s Equation and 
the following assumptions were used. 
 
 Assumptions: 
 

Pipe is flowing full 
 n (for HDPE pipe) = 0.012 
 S = 1.3%  or  0.013 (minimum)  
 
The table below shows the input parameters and maximum discharge for 6-inch diameter HDPE 
pipe. 
 

material  
      

roughness Slope 
 

Inside 
Diameter Area R2/3 AR2/3 Qd 

n (ft/ft) 1.49 / n (inches) (sf) (ft)   (cfs) 
0.012 0.013 124.17 6 0.196 0.25 0.049 0.69 

 
 
Determine the factor of safety (F.S.) that can be achieved using a 6-in diameter pipe by: 

 

Where     
Discharge Potential

Pipe of  Discharge Allowable Total = F.S.  

 

   15
cfs 0.044

cfs 0.69 = F.S. =  

 
 
Conclusion 
 
6-inch leachate pipe will provide sufficient capacity for the leachate flowrates predicted by the 
HELP model at the landfill. 
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LEACHATE PIPE PERFORATION 
 
OBJECTIVE 
 
Determine the leachate pipe perforation diameter and perforation spacing along the collection 
pipes to accommodate the anticipated generated leachate volume. 
 
METHODOLOGY 
 
1.  Estimate the maximum leachate flow length into the leachate collection pipe. 
 
2. Estimate the maximum leachate production rate by using the HELP Model. 
 
3.  Calculate the minimum required hole spacing based on a maximum entrance velocity of 
 0.1 ft/sec (Driscol, “Groundwater and Wells”). 
 
4.  Compare the D85  of the drainage media to the hole diameter. 
 

 D of drainage media
hole diameter

1.285 
≥  

 
 *Based on USEPA publication, “Lining of Waste Containment and Other Impoundment 

Facilities”  
 
CALCULATIONS 
 
The HELP model considers a maximum leachate drainage flow path of 263 ft on a 2% slope 
along the cell floor before entering the collection pipe.  This corresponds to a maximum 
collection area, per linear foot of pipe, of 263 ft2 (263 foot length by 1 foot width).  HELP then 
uses the maximum drainage flow path to calculate a worst-case scenario peak daily leachate flow 
rate, Q, of 108 gal/acre/day (14.4 cf/acre/day).  
 
The maximum leachate flow (Q) is: 
 

Q= cfs 10*01.1
1

ft. sq. 263*
ft. sq. 43560

acre 1*
sec 86400

day 1*
day acre
cf 14.4 6−=  
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The required open area of the leachate collection pipe is determined by: 
 

A= 25-
-6

ft10*1.01 = 
0.1

10*1.01 = 
 velocityentrance
cfsin  Q  

 
The minimum number of holes per linear foot is determined by: 
 

#  Holes = Required Open Area
Area of Holes

 

 
The spreadsheet below shows the required number of holes per linear foot for various hole 
diameters and various types of drainage media. 
 
 

Perforation Perforation Maximum Entrance Required d85 d85/Perf. Required
Diameter Area Flow Velocity Open Pipe of Diameter Number of

Area Stone Perforations
(in) (ft^2) (cfs) (fps) (ft^2) (in) (per ft)

AASHTO 0.25 3.41E-04 1.01E-06 0.1 1.01E-05 1.83 7.32 0.03
# 3 0.375 7.67E-04 1.01E-06 0.1 1.01E-05 1.83 4.88 0.01

STONE 0.5 1.36E-03 1.01E-06 0.1 1.01E-05 1.83 3.66 0.01
AASHTO 0.25 3.41E-04 1.01E-06 0.1 1.01E-05 0.83 3.32 0.03

# 57 0.375 7.67E-04 1.01E-06 0.1 1.01E-05 0.83 2.21 0.01
STONE 0.5 1.36E-03 1.01E-06 0.1 1.01E-05 0.83 1.66 0.01

AASHTO 0.25 3.41E-04 1.01E-06 0.1 1.01E-05 0.35 1.40 0.03
# 8 0.375 7.67E-04 1.01E-06 0.1 1.01E-05 0.35 0.93 0.01

STONE 0.5 1.36E-03 1.01E-06 0.1 1.01E-05 0.35 0.70 0.01

 
CONCLUSIONS 
  Any combination of stone size and perforation diameter that yields a D85/hole diameter value 
greater than or equal to 1.2 may be used.  A perforation hole diameter of 3/8-inch is proposed, 
spaced at a minimum interval of 8-holes per linear foot using 4 rows of holes, oriented at 90 
degrees from one another along the full length of each installed 6-inch diameter leachate pipe.  
This is a conservative design that considers the possibility of potential hole clogging from 
biological growth and blockage from the drainage stone. 
 

800
01.0
8

nsPerforatio ofNumber  Required
nsPerforatio ofNumber  ActualFS ===  
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Determine the factor of safety for aggregate from crushing.

Given:
The fracture strength for stone is generally above 2,000 psi.
Use a maximum height of waste of 162 feet and unit weight of landfill of 75 pcf.
Use a height of cover of 2.0 feet and unit weight of cover of 125 pcf

Find:
Find the factor of safety.

P allow  = Fracture strength of aggregate

P allow       = 2,000 psi

P reqd  = H w  * r w + H c  * r c
Hw = maximum height of waste = 162 feet
rw = unit weight of landfill = 75 pcf
Hc = height of cover = 2 feet
rc = unit weight of cover = 125 pcf

P reqd      = 12,400 psf
86.1 psi

Factor of Safety  =  P allow /P reqd   = 23.2

The drainage stone will provide more than enough support to the expected loads with out fracturing.
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Given:
Using 6" diameter HDPE SDR 15.5, the maximum load will be from the pipe carrying leachate.

Find:
Find the maximum anticipated static load on this pipe and calculate actual compressive stress.

Unit Weights, Depth of Load,
r (pcf) Fill, D (ft) rD (psf)

Assume 1.5' Drainage Layer 135 1.5 203
Assumed Maximum Waste Height 75 162 12,150
Assume 4.0' Closure Cap Soil 125 2 250

Totals 112 165.5 12,603

Find the pipe resistance to wall crushing.

Pt = maximum vertical stress = 87.5 psi
SDR = standard dimension ratio (O.D./wall thickness) = 15.5
SA = actual compressive stress = 634.5 psi

Sallow = compressive yield strength of material = 1,500 psi

Factor of Safety against crushing = S allow  / S A  = 2.4

Find the pipe resistance to wall buckling.

E = modulus of elasticity from Chart 25 = 16,500 psi
(using 50 yrs life and SA)

Pc = critical-collapse differential pressure = 10.3 psi
(Pc = 2.32 x E / SDR3)

gs = vertical soil strain from Chart 26 = 2 %
(using 90% compaction and Pt as calculated)

E' = soil modulus = 4,375.9 psi
(E' = Pt/gs)

Pcb = critical buckling pressure at top of pipe = 169.7 psi

Factor of Safety against buckling = P cb  / P t  = 1.9

Fill Items

P t  = r x D

S A  = ((SDR-1)/2) x P t

P cb  = 0.8 x sqrt(E' x P c )
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Find the pipe resistance to pipe deflection.

K = bedding factor = 0.1   
D = deflection lag factor = 1.5  

DC = depth of fill = 162 feet
OD = outside diameter = 6.625 inches
r = average soil density = 76.1 lb/ft3

W = weight per lineal inch = 567.5 lb/inch
(W =(DC x OD x (r/144)

E = flexural modulus of pipe = 100,000 psi
E' = soils modulus (calculated previously) = 4,376 psi
t = thickness of pipe = 0.427 inch
I = moment of inertia of pipe = 6.488E-03  

(t3/12)
R = mean radii of the pipe = 3.099 inches

((OD-t)/2)
PS = pipe stiffness = 146.302 psi

((E x I)/(0.149 x R3))
X = calculated deflection = 0.019 inch

%allow = allowable pipe deflection = 3.00 %
% deflection = 0.29 %

Factor of Safety for deflection = % allow  / % deflection = 10.3

References:
"Plexco Piping Systems Technical Information," Chevron Corporation, 11/91
"Driscopipe Systems Design Manual," Phillips 66 Corporation, 1988

X = (K x D x W)/(0.149 x PS) + (0.61 x E')
% deflection = (X x 100%)/OD
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REVISED UNIVERSAL SOIL LOSS EQUATION 
 

OBJECTIVE: 
 
Determine the maximum soil loss per acre for the Western Elite Landfill.  The results will be 
acceptable if the maximum projected erosion rate is no more than 2 tons per acre per year. 
 
METHOD: 
 
The Revised Universal Soil Loss Equation (RUSLE) will be utilized to estimate the soil loss 
from the surface water bench to the toe of slope using the following equation.  RUSLE is an 
empirical equation, which includes several coefficients. 
 
 E = R * K * T * C * P  
   
  in which: 
  E = Computed Soil Loss in tons/acre/year 
        R = Rainfall Energy Factor (Erosivity Index) 
                  K = Soil Erodibility Factor 
         T = Topographic Factor 
        C = Crop Management Factor 
        P = Conservation Practice Factor 
 
CALCULATION: 
 
The worse case scenario for maximum soil loss will be analyzed for the proposed final cover 
configuration for an approximately 33-foot height between the surface water diversion berms 
over a 3H:1V slope with a slope length of 100 feet.  The references provided the following 
information: 
  

Rainfall Energy Factor, R: 
From Figure 1 of this document, R equals 10. 
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Soil Erodibility Factor, K: 
From Table 3-2A of Reference 2, K equals 0.24 for the site.  It is assumed that the cover 
soil will be sandy loam based on the USDA classification. 

  
Topographic Factor, LS: 
LS was found by using slope length (L) and slope gradient (S).  The maximum slope 
length (L) between surface water control structures will be 100 feet which relates to the 
maximum distance between berms.  For the 3H to 1V slopes, the slope gradient (S) is 
33%.  The LS value was interpreted from Table 4-3 of Reference 1.  LS equals 5.63 for 
the site. 

  
 Crop Management Factor, C: 

Using Table 10 of Reference 1, and assuming 60 percent ground cover with no 
appreciable canopy, the value of C is determined to be 0.090 for the site. 

 
 Conservation Practice Factor, P: 
 

The conservation practice factor (P) is a function of the support practice and the land 
slope.  Since there is no support practice, P equals 1.0, the highest and most conservative 
value.  See Page 6 for additional information.   
 

 
SOIL LOSS EQUATION  

with VEGETATED SLOPES: 
 

E = 10 * 0.24 * 5.63 * 0.09 * 1 
E = 1.22 tons/acre/year 

 
  
  
  
 



 

Project: Western Elite Landfill 
Project Number:  00383.1401.1.01 Task 01 
Calculated By:   DWT Date: 10/9/13 
Revised By:  Date:   
Checked By:   Date:   
Subject:  RUSLE 
Sheet: 3 of 7    

 

P:\Western Elite\Western Elite Landfill\Permitting Nv\2013 Class I Expansion\Part B App\2_Design Calcs\Stormwater\Rusle.Doc   

CONCLUSION: 
 
The maximum erosion rate for the Western Elite Landfill final cover was calculated to be 
approximately 1.21 tons/acre/year with vegetated slopes.  This is an acceptable value, which is 
less than the maximum value of 2.0 tons/acre/year. 
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REFERENCES 1. Predicting Rainfall Erosion Losses, Agricultural Handbook 537, United 
States Department of Agriculture. 

2. Predicting Soil Erosion by Water: A guide to Conservation Planning with 
the Revised Universal Soil Loss Equation (RUSLE), Agricultural Handbook 
703, United States Department of Agriculture. 

3. Water Management and Sediment Control for Urbanizing Areas, Soil 
Conservation Service – USDA. 

4. Advanced Design Methods for Selecting Sediment and Erosion BMPs, 
International Erosion Control Association – 1996.  

 
 

K Values for Topsoil 
(Taken from Reference 2, Table 3-2A) 
Texture of Surface Layer Estimated 

K Value 
Clay, clay loam, loam, silty clay 
Fine sandy loam, loamy very fine sand, sandy loam 
Loamy fine sand, loamy sand 
Sand 
Silt loam, silty clay loam, very fine sand loam 

0.32 
0.24 
0.17 
0.15 
0.37 

 
 

LS Topographic Factor Values  
(Excerpt Taken From Reference 1, Table 4-3) 

 
Table 4-3: Values for topographic factor, LS, for high ratio of rill to interrill 
erosion.  Such as for freshly prepared construction and other highly disturbed soil 
conditions with little or no cover (not applicable to thawing soil). 

 
PERCENT 

SLOPE 
SLOPE LENGTH (FEET) 

<3 6 9 12 15 25 50 75 100 150 200 250 
10 0.35 0.37 0.38 0.39 0.40 0.57 0.91 1.20 1.46 1.92 2.34 2.72 
12 0.36 0.41 0.45 0.47 0.49 0.71 1.15 1.54 1.88 2.51 3.07 3.60 
14 0.38 0.45 0.51 0.55 0.58 0.85 1.40 1.87 2.31 3.09 3.81 4.48 
16 0.39 0.49 0.56 0.62 0.67 0.98 1.64 2.21 2.73 3.68 4.56 5.37 
20 0.41 0.56 0.67 0.76 0.84 1.24 2.10 2.86 3.57 4.85 6.04 7.16 
25 0.45 0.64 0.80 0.93 1.04 1.56 2.67 3.67 4.59 6.30 7.88 9.38 
30 0.48 0.72 0.91 1.08 1.24 1.86 3.22 4.44 5.58 7.70 9.67 11.55 
40 0.53 0.85 1.13 1.37 1.59 2.41 4.24 5.89 7.44 10.35 13.07 15.67 
50 0.58 0.97 1.31 1.62 1.91 2.91 5.16 7.20 9.13 12.75 16.16 19.42 
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“C” for permanent pasture, range and idle land 1 
(Taken from Reference 1, Table 10) 

         Vegetal Canopy   Cover That Contacts the Surface 
                  Type and Height 

Of Raised Canopy 2 
Canopy 
Cover 3 

Type 4 0 20 40 60 80 95-
100 

                  Column No.: 2 3 4 5 6 7 8 9 
         No appreciable 
Canopy 
 

 G 
W 

.45 

.45 
.20 
.24 

.10 

.15 
.042 
.090 

.013 

.043 
.003 
.011 

Canopy of tall 
Weeds or short 
Brush (0.5 m  
fall ht.) 

25 
 

50 
 

75 
 

G 
W 
G 
W 
G 
W 
 

.36 

.36 

.26 

.26 

.17 

.17 

.17 

.20 

.13 

.16 

.10 

.12 

.09 

.13 

.07 

.11 

.06 

.09 

.038 

.082 

.035 

.075 

.031 

.067 

.012 

.041 

.012 

.039 

.011 

.038 

.003 

.011 

.003 

.011 

.003 

.011 

Appreciable brush 
Or bushes 
(2 m fall ht.) 

25 
 

50 
 

75 
 

G 
W 
G 
W 
G 
W 
 

.40 

.40 

.34 

.34 

.28 

.28 

.18 

.22 

.16 

.19 

.14 

.17 

.09 

.14 
.085 
.13 
.08 
.12 

.040 

.085 

.038 

.081 

.036 

.077 

.013 

.042 

.012 

.041 

.012 

.041 

.003 

.011 

.003 

.011 

.003 

.011 

Trees but no 
Appreciable low 
Brush (4 m 
Fall ht.) 

25 
 

50 
 

75 

G 
W 
G 
W 
G 
W 

.42 

.42 

.39 

.39 

.36 

.36 

.19 

.23 

.18 

.21 

.17 

.20 

.10 

.14 

.09 

.14 

.09 

.13 

.041 

.087 

.040 

.085 

.039 

.083 

.013 

.042 

.013 

.042 

.012 

.041 

.003 

.011 

.003 

.011 

.003 

.011 
                  1 The listed C values assume that the vegetation and mulch are randomly distributed over the entire area. 
2 Canopy height is measured as the average fall height of water drops falling from the canopy to the ground.  

Canopy effect is inversely proportional to drop fall height and is negligible if fall height exceeds 33-ft. 
3 Portion of total-area surface that would be hidden from view by canopy in a vertical projection, (a bird’s-eye 

view). 
4 G: Cover at surface is grass, grass like plants, decaying compacted duff, or litter at least 2 inches deep. 

W: Cover at surface is mostly broadleaf herbaceous plant (as weeds with little lateral-root network near the 
surface) or undecayed residues or both 
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“P” Value Table 
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FIGURE 1 – ISOERODENT MAP OF THE WESTERN US (TAKEN FROM REFERENCE 4) 
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Decomposition Gas Monitoring Plan 
Bedroc Landfill and Waste Management Facility 

Lincoln County, Nevada 
 

1.0 INTRODUCTION 

 Bedroc Limited, LLC (Bedroc) proposes to construct and operate a Class I municipal 
solid waste landfill for the disposal of waste residue derived from residential, commercial and 
industrial waste streams.  The site of the Class I facility is located in Coyote Spring Valley 
adjacent to State Route 93, approximately 65 miles north of Las Vegas, Nevada.  A site location 
map is presented on the permit drawings.  Topographic features of the site and surrounding area 
are shown on the existing conditions plan as presented on the permit drawings. 
 
 The permitted areas identified as Cells 1-16 in the permit application will accept Class I 
materials and hence is equipped with a soil and synthetic liner and leachate collection system for 
the disposal of waste.  The facility is constructed in phases, and when completed, will cover 
approximately 115 acres.       
 
 This plan has been prepared for the facility to address the monitoring requirement for 
odors and explosive gases as required by the Nevada Administrative Code (NAC) 444.667., 
which requires the owner/operator of Class I landfills to provide safeguards against the 
uncontrolled migration of decomposition gases (methane and carbon dioxide), collectively 
referred to as landfill gas, originating from the waste being disposed of at the site.  Additional 
requirements addressed by this plan include those under NAC 444.686, which specifies that 
landfills shall have provisions in their Operating Plans for controlling odors that may be 
associated with the landfills.  The plan has been prepared in general accordance with NAC 
444.667, which contains operating criteria for the control of explosive gases at municipal solid 
waste facilities. 
 
 Specifically, this plan addresses means for monitoring for the presence and concentration 
of decomposition gases, the concentrations limits, above which will require remedial actions for 
the control of decomposition gases, and establishes a schedule for the submission of a 
Decomposition Gas Remediation Plan in the event one is required based on routine monitoring 
results.   
 
 Based on the chemical and physical nature of the material being processed and of the 
material proposed for disposal at the facility, methane is expected to be the primary nuisance gas 
generated at the facility.  Therefore, this plan proposes procedures for monitoring for releases of 
this gas from these disposal areas. 
 
 The proposed compliance levels for methane at the facility are: 
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• Methane concentrations less than 25% of the lower explosive limit (LEL) for 
methane in facility structures (1.25% by volume); and, 

• Methane concentrations less than 100% of the LEL for methane at the facility 
property boundary (5% by volume); 

 
 Bedroc will perform quarterly monitoring of the on-site structures (currently only the 
scale house) and facility property boundary for methane.   
 

The required monitoring will be performed by qualified and properly trained landfill 
personnel or qualified third party under contract by the facility.  Landfill gas monitoring will be 
completed using a portable, gas monitoring meter designed to detect combustible gases or 
vapors.  The meter will be calibrated in accordance with to the manufacture’s guidelines.  
Several examples of industry accepted landfill gas monitoring equipment include the following: 
 

• CES LandTec GEM-500 
• CES LandTec GEM-2000 
• CES LandTec GA-90 
• MDU-420. 

 
One of these meters or equivalent will be used by facility.  Please note that the manuals 

produced by the manufacturers of this equipment (outlining calibration frequencies etc.) will be 
kept onsite and referred to when needed. 
 
 This plan describes a phased monitoring program proposed to ensure detection of 
migrating landfill gas (there are no discernible preferential pathways at the site) into on-site 
structures and at the facility boundary.  The phases include boundary probe installation; 
monitoring of boundary probes and on-site structures for methane; and monitoring of the 
atmospheric concentrations of methane at the facility property boundary.  This monitoring will 
be completed by facility personnel using one of the landfill gas meters described above.  This 
plan also details the requirement and time frame for submitting a Decomposition Gas 
Remediation Plan in the event that routine monitoring results indicate that established 
compliance levels for either gas have been exceeded.  
 

Landfill gas migration from the landfill is unlikely due to the presence of a low-
permeability composite liner system and the use of a passive venting to collect and remove gas 
from the landfill. Perimeter subsurface landfill gas monitoring and indoor structure monitoring is 
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 locations of the 24 new probes to be installed have been shown in the design drawings.  
 

Structure monitoring is 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.  
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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 is investigated. Corrective measures 
will be implemented to reduce methane concentrations to acceptable levels. 

2.0 DECOMPOSITION GAS MONITORING NETWORK 

 The following sections discuss the proposed decomposition gas monitoring network. 

2.1 Boundary Probe Installation 

 Twenty four (24) new boundary probes (BP-35 through BP-58) will be installed in phases 
prior to the acceptance of Class I material at the facility. The locations of the new probes are 
shown on the Site Monitoring Plan, Drawing No. 15 of the permit drawings. 
 
     The gas probes will be constructed to a bottom elevation of 2455 amsl.  The 
approximate elevation of the bottom of the soil liner, at its lowest point, is 2458 amsl.  The 
elevation of the bottom of waste will be at least 2462 amsl. All of the gas probes will be nested 
and consist of three tiers as follows:   
 

• A shallow probe installed approximately 10 feet below the surface; 
• An intermediate probe installed at or near half the depth of the well bore; and 
• A deep probe at or near the depth of the well bore. 

 
 The specified depths of monitoring probes within the well bore may be adjusted, based on 
geologic data obtained during drilling,  This type of probe will be appropriate for monitoring the 
complete vertical direction from below the bottom of waste to within approximately two feet of 
the ground surface.  By screening at alternate depths, the probes are able to effectively monitor 
the potential preferential migration pathways (sand and gravel lenses) for decomposition gases, 
ensuring that any releases to the subsurface are detected in a timely manner, providing protection 
to public health and safety, and the environment   A schematic of the gas probe and the 
specifications for the construction of the probes (Specification Section 13900) are included in 
Appendix I. 

2.2 Decomposition Gas Monitoring Program  

 Quarterly monitoring of the boundary probes (in the borehole) and on-site structures (in 
the scale house) are being performed to detect the presence of migrating decomposition gases.  
The existing boundary probes, proposed new probes and on-site structures to be monitored are 
shown on the permit drawings (Drawing No. 15).  In addition to the monitoring stations 
discussed above, atmospheric monitoring is being conducted along the facility property 
boundary. 
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 Prior to each monitoring event, the equipment is calibrated with known standards in 
accordance with the manufacturer’s specifications.  The calibration activities (and the schedule 
of calibration provided by the manufacturer) are recorded for future reference, as needed.  Please 
note that the manuals produced by the manufacturers of this equipment (demonstrating how the 
equipment is to be operated etc.) will be kept onsite and referred to when needed. 
 
 At each probe, the technician (who is properly trained as outlined in the Integrated 
Sitewide Contingency Plan) monitors the pressure in the probe, both instantaneous and static, 
prior to obtaining readings on gas concentrations using a digital or analog type manometer.  
After obtaining the pressure readings, the monitoring meter is connected to the air-tight quick 
connect fitting and the probe is purged with the built-in vacuum pump for a period of 3 to 5 
minutes.  After purging is complete, the technician records the steady state concentrations of the 
target gases at each monitoring location on the gas monitoring log. 
   

The required monitoring will be completed by a properly trained facility employee or 
consultant.  The portable equipment to be used will be designed for the detection of combustible 
gases or vapors.  It will be calibrated in accordance with the manufacturer’s instructions and 
indicate the percentage of LEL or methane.  

 
The standard operating procedure for this type of monitoring is as follows: 

 
• Legibly complete the top portion of the Landfill Gas Monitoring Log.  An 

example of a LFG Monitoring Log is presented in Appendix III; 
 
• Calibrate the monitoring equipment in accordance with the manufacturer’s 

instructions; 
 
• Measure and record the undisturbed probe pressure/vacuum.  This requires 

connecting the pressure gauge to a labcock valve, quick connect, or other valve 
device, and then opening the valve to measure the pressure; 

 
• Leak check the entire sample train.  This is done by sealing the end of the 

monitoring hose and verifying that air does not leak into the sample train, either 
through stoppage of the pump or maintaining a complete seal.  Air infiltration 
must be allowed during probe purging and monitoring; 

 
• Purge the probe casing (piping).  Based on probe casing volume and sample pump 

flow rate, determine the pumping time to pump just over two probe volumes from 
the casing using the sample pump.  The probe casing should be sealed during 
purging.  The objective is to monitor soil gas from void spaces surrounding the 
probe screened interval; 
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• Read and record the stablized concentration of methane; 
 
• If the methane reading is slowly increasing as the probe is pumped, the value at 

two probe volumes is recorded.  The objective is to record the conditions of the 
gas around the probe rather than gases that can be pulled to the probe via the 
purging process; and, 

 
• The completed original Landfill Gas Monitoring Log is to be left with the landfill 

operator for inclusion in the operating record. 
 

Monitoring will not be limited to using detection equipment.  Monitoring will also 
include visual observations of site conditions including: 

 
• Distressed vegetation, including signs of stunted growth, wilting, color changes, 

death during the growing season, and bare spots; 

• Increased odors around the landfill, indicating the presence of methane and other 
gases; and 

• Air bubbles permeating through standing water outside the limits of waste that 
may be from gas laterally migrating and finding its way to the surface. 

Special attention will be given to the following possible site conditions: 

• Development of surrounding areas, such as placing impermeable ground covers 
(i.e., paved parking areas, building slabs), can force landfill gas to remain 
underground and promote lateral migration.  Additionally, off-site structures and 
utilities can provide enclosed areas in which landfill gas may collect and pose a 
safety hazard; 

• Heavy irrigation or rainfall that saturates the soil may provide an impermeable 
barrier to landfill gas causing lateral migration; 

• Excavation activities such as utility trenches may cause landfill gas to escape 
through the adjacent soils and into the excavation.  The landfill gas may 
accumulate to explosive levels or displace oxygen within the excavation.  Both 
possibilities compromise safety; 

• Surface cracks or settlement can cause uncontrolled venting of landfill gas or air 
intrusion into the landfill that could reduce landfill gas quality (decrease methane 
concentration) or increase the potential for a landfill fire; 

• Barometric pressure, wind, and temperature can affect the net pressure of landfill 
gas present.  At a lower barometric pressure, more landfill gas will tend to escape 
through the cover or the surrounding surface; and 

• Snow or frozen ground cover, as with saturated soil, can reduce surface 
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permeability and increase lateral migration of landfill gas. 
 

Results of the monitoring program will be reviewed by a party designated by the facility 
who is knowledgeable in the area of landfill gas hazards and control systems and is familiar with 
the terrain and local site conditions.  The gas monitoring will be conducted for the duration of the 
landfill’s active life and post closure care period.  If methane is not detected for long periods of 
time, the facility may request from the Director that landfill gas monitoring and control cease 
based on a demonstration that there is no potential for gas migration beyond the property 
boundary or into facility structures. 
 

Atmospheric monitoring at the facility property boundary conducted with a hand-held 
meter designed for monitoring methane.  Monitoring is accomplished by walking the entire 
perimeter of the facility while continuously reading the atmospheric concentration of methane.  
The highest recorded reading on each of the north, west, south, and east boundaries of the facility 
is recorded on the gas monitoring log.   
 
 2.3 Recordkeeping 
  

Records of the results of the landfill gas migration monitoring program will be kept 
throughout the active life of the facility and the post-closure care period.  An example 
monitoring log for recording the monitoring results is presented in Appendix III.  The 
recordkeeping that will be maintained at the facility will include: 
 

• Accuracy of reported sampling results 
• Percent of attempted sampling events that were successful 
• Precision of reported sampling results 
• Oxygen levels in samples that would indicate leaking well casing or faulty 

sampling equipment 
• What percent of the boundary probes were saturated with water or did not provide 

a consistent methane reading 
• The concentrations of methane and hydrogen sulfide as measured at each 

boundary probe, within each on-site structure, and the highest measured hydrogen 
sulfide concentration measured along each boundary of the facility; Date, time, 
general weather conditions, barometric pressure, lagging 24-hour trend in the 
barometric pressure, atmospheric temperature, and boundary probe pressure; and, 

• Names of sampling personnel, equipment used, and a brief description of 
methodology, including calibration. 

3.0 DECOMPOSITION GAS CONTROL 

 Should the monitoring results indicate that concentrations of methane in excess of the 
compliance levels are present in facility structures, the facility boundary probes, or in ambient air 
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along the perimeter of the facility, the owner/operator will: 
 

• Take all immediate steps necessary to protect public health and safety; 
• Notify the NDEP in writing within five working days of learning that the 

compliance level for one or both of the decomposition gases has been exceeded, 
and indicate what action has been or is taken to resolve the problem; 

• Commence weekly monitoring of the affected monitoring point(s) for the gas of 
concern until such time as the measured concentrations have decreased to below 
the compliance level for a period of four consecutive monitoring events; 

• Submit a proposed Decomposition Gas Remediation Plan to mitigate the release 
of decomposition gases within 60 days of learning that the compliance level for 
one or both of the decomposition gases has been exceeded.  The Plan will 
describe the nature and extent of the problem and the proposed remedy; and, 

• Design and construct a decomposition gas control system (this may include the 
installation of LFG vents within the waste mass to alleviate pressure in the waste 
as described in Appendix II, Specification 13910) within the period specified in 
the approved plan.  Installation of the system shall be in accordance with the 
design and in the manner approved for construction by the NDEP. 

 
 The selected remedy will depend on the source of the decomposition gases.  If the 
decomposition gases are derived from the lined unit, a Decomposition Gas Remediation Plan 
based on the installation of a gas collection and control system, or other remedial option as 
available at the time, is submitted to the NDEP for approval. 
 
 If a remedial system is required, the design criteria for the remedial system will be based 
on the need to:  
 

• Prevent decomposition gases from accumulating in on-site structures; 
• Reduce the concentrations of the decomposition gas(es) at the facility boundary to 

below compliance levels as determined based on monitoring of the boundary 
probes; and, 

• Provide for the collection and treatment and/or disposal of any gas condensate 
produced at the surface. 
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 SECTION 13900 
 
 LANDFILL GAS MIGRATION MONITORING PROBE 
 (BOUNDARY PROBE) 
 
 
PART 1  GENERAL 
 
1.01 REQUIREMENTS INCLUDED 
 

A. Supply all equipment, materials and labor needed to install the boundary probes as specified 
herein and as indicated on the Drawings. 

 
 
PART 2  MATERIALS 
 
2.01 PIPE AND FITTINGS 
 

A. All pipe and fittings shall be rigid PVC Schedule 80 as indicated on the Drawings. 
 
2.02 AGGREGATE 
 

A. The gravel pack shall be crushed, natural stone or crushed slag, meeting the Nevada Department 
of Transportation (DOT) Standard Specifications for pea gravel (Class B Backfill). 

 
2.03 BENTONITE SLURRY MIX 
 

A. Coarse-ground, granulized bentonite from an approved source is to be mixed thoroughly with 
potable water at a ratio of five (5) gallons of water to every 50 pounds of bentonite. 

 
 
PART 3  EXECUTION 
 
3.01  DRILLING 
 

A. Boundary probe boreholes are to be a minimum eight (8) inch diameter and drilled to the depth 
shown on the Drawings.  The CONTRACTOR must use dry drilling equipment; wet rotary 
drilling equipment may not be used.  All borings shall be made with hollow stem auger drilling 
equipment. 
 

B. The boring depths shown on the Drawings are estimated and may be adjusted in the field by the 
ENGINEER or GEOLOGIST.  Two reasons limiting depth might be as follows: 

 
1. If water is encountered in a boring, the CONTRACTOR may be directed to cease drilling 

beyond the point at which it was encountered.  If wet conditions remain, the boring may 
be terminated and the length of perforated pipe adjusted by the ENGINEER or 
GEOLOGIST, or the well may be relocated.  If wet conditions cease (e.g. due to trapped 
water layer), then drilling will continue to the design depth. 

 
2. If bedrock is encountered in a boring, the CONTRACTOR may be directed to cease 

drilling beyond the point at which it was encountered.  The boring may be terminated and 
the length of perforated pipe adjusted by the ENGINEER or GEOLOGIST, or the well 
may be relocated. 

 



 
Bedroc Landfill & Waste Management Facility 13900-2 Joyce Engineering, Inc. 
Decomposition Gas Monitoring Plan  October 2013 
P:\WESTERN ELITE\WESTERN ELITE LANDFILL\PERMITTING NV\2013 CLASS I EXPANSION\RECORD\PART B\3_LANDFILL GAS PLAN\WE 13900 LANDFILL GAS BOUNDARY PROBE.DOC 

3.02 BACKFILLING 
 

A. Backfilling of the boundary probe shall commence immediately after drilling is completed and the 
well piping has been installed in the borehole.  Backfill materials shall be installed as indicated on 
the Drawings and as approved by the ENGINEER. 

 
B. The gravel pack shall be poured or scooped through the screen at a rate that will not endanger the 

integrity of the well casing. 
 

C. All bentonite seals shall be hydrated per Section 2.03.A.  No more than one gallon of potable 
water shall be poured at a time with no less than a five minute increment between each pouring. 
 

D. Soil/bentonite plug shall be backfilled as per the material specifications. The CONTRACTOR 
shall soak each lift prior to filling the next one. 
 

E. Soil backfill shall be rodded in the boring to provide even distribution and compaction. 
 

F. Steel casing shall extend above the surface of the protective concrete pad as shown on the 
Drawings.  A lockable cap shall be provided and installed on the steel casing.  The protective 
concrete pad shall be placed around the protective steel casing at ground surface as shown on the 
Drawings. 

 
 
 
 END OF SECTION 13900 
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SECTION 13910 
 

PASSIVE LANDFILL GAS VENT 
 
 
PART 1   GENERAL 
 
1.01 SCOPE OF APPLICATION 
 

A. Supply all equipment, materials and labor needed to install the passive landfill gas (LFG) vents as 
specified herein and as indicated on the Drawings.  This specification applies only to the vents that 
will be installed in the landfill and not to the “boundary probes” that are installed in the soil 
adjacent to the landfill. 

 
1.02 REFERENCES 
 

A. American Society for Testing and Materials (ASTM): 
  

1. ASTM C136 - Standard Method for Sieve Analysis of Fine and Coarse Aggregates. 
 

2. ASTM C702 - Standard Practice for Reducing Field Samples of Aggregate to Testing 
Size.   

 
3. ASTM D1557 - Standard Test Method of Moisture-Density Relations of Soils and Soil 

Aggregate Mixtures Using 10 lb. (4.54 kg) Rammer and 18-in. (457 mm) Drop.   
 

4. ASTM D2487 - Standard Test Method for Classification of Soils for Engineering 
Purposes. 

 
5. ASTM D2488 - Standard Practice for Description of Soils (Visual-Manual Procedure). 

 
6. ASTM D2922 - Standard Test Methods for Density of Soil and Soil-Aggregate In-Place 

by Nuclear Methods (Shallow Depth). 
 

7. ASTM 4318 - Standard Test Method for Liquid Limit, Plastic Limit, and Plasticity Index 
of Soils. 

 
1.03 SUBMITTALS 
 

A. Submit to the ENGINEER Certificates of Compliance on materials furnished, and manufacturer’s 
brochures containing complete information and instructions pertaining to the storage, handling, 
installation, and inspection of pipe and appurtenances furnished. 

 
 

B. The CONTRACTOR shall submit to the ENGINEER samples of all well backfill materials 
furnished. 

 
C. The CONTRACTOR shall keep detailed well logs and construction diagrams for all wells drilled, 

including the total depth of the well, the static water level, depth, thickness, and description of soil 
or waste strata, (including dates from any readable material), and the occurrence of any water 
bearing zones.  Well logs shall be submitted to the ENGINEER. 

 
1.04 SITE CONDITIONS 
 

A. Obstructions and saturated conditions are sometimes encountered when drilling in a landfill, many 
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of which can be drilled through.  The CONTRACTOR is expected to make reasonable effort to 
drill through obstructions and saturated conditions and will be paid for offset redrilling and boring 
abandonment only if prior approval is granted in writing by OWNER.  CONTRACTOR will be 
paid for abandonment of abandoned hole and for well installation at new location. 

 
 
PART 2   PRODUCTS 
 
2.01 AGGREGATE 
 

A. Gravel pack shall be Nevada DOT “Class B Backfill”. 
 
2.02 SOLID WALL PIPE 
 

A. All pipe and fittings shall be rigid PVC Schedule 80.   
 
2.03 PERFORATED/SLOTTED PIPE 
 

A. Perforations in PVC vent piping shall be as indicated on the Drawings. 
 
 
PART 3  EXECUTION 
 
3.01 DRILLING 
 

A. LFG vents are to be a minimum of 30-inch diameter, drilled to a minimum of 80 percent of the 
total waste depth.  CONTRACTOR must use dry drilling equipment; wet rotary drilling 
equipment may not be used.  All borings shall be made with bucket type augers.  

 
B. The boring depths may be adjusted in the field by the ENGINEER.  Two reasons limiting depth 

might be as follows: 
 

1. If water is encountered in a boring, the CONTRACTOR may be directed to drill beyond 
the point at which it was encountered.  If wet conditions remain, the boring may be 
terminated and the length of perforated pipe adjusted by the ENGINEER, or the well may 
be relocated.  If wet conditions cease (e.g. due to trapped water layer), then drilling will 
continue to the design depth. 

 
2. If base grades are encountered, then the drilling will be terminated.  A soil/bentonite 

mixture will be placed to create a 2’ plug at the bottom of the borehole. 
 

C. As soon as drilling is completed, a safety screen shall be placed over the top of the bore.  This 
screen shall stay in place until backfilling is within 4 feet of the surface.  Safety screen size should 
be large enough to accommodate all backfill materials and any tools used during backfill yet not 
large enough for any human to accidentally fall through. 

 
D. The bore for the well shall be straight and the well pipe shall be installed in the center of the bore 

hole.  The CONTRACTOR will take all tension off of the pipe by mechanical means and center 
the pipe in the middle of the borehole before starting to backfill. 

 
E. PVC vent pipe shall be solvent cemented and lag bolted.   

 
3.02 BACKFILLING 
 

A. Backfilling of the well shall commence immediately after well drilling is completed and the well 
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piping has been installed in the borehole.  Backfill materials shall be installed as indicated on the 
Drawings and as approved by the ENGINEER. 

 
B. Gravel pack shall be poured or scooped through the screen at a rate that will not endanger the 

integrity of the well casing. 
 

C. Soil backfill shall be rodded in the boring to provide even distribution and compaction. 
 
3.05 DISPOSAL 
 

A. Refuse transport and disposal from well drilling operations shall be the CONTRACTOR’S 
responsibility.  All materials shall be disposed of at an appropriate disposal facility. 

 
 
 
 END OF SECTION 13910 
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 LANDFILL GAS MONITORING LOG 

Facility:   Date:   

General Weather Conditions:   

Atmospheric Temperature:   Barometric Pressure:   

Sampling Personnel:   

Sampling Equipment Used:   

Sampling Methodology:   

 
 
 

Monitoring 
Point 

 
 
 

Time 

 
Methane 

Concentration 
(% of LEL) 

Oxygen 
Concentration 

(%) 

Probe 
Pressure 
(Inches of 

water) 

 
 
 

Comments 

East Perimeter 
(ambient sample 

mid-point of 
landfill) 

     

South Perimeter 
(ambient sample 

mid-point of 
landfill) 

     

West Perimeter 
(ambient sample 

mid-point of 
landfill) 

     

North Perimeter 
(ambient sample 

mid-point of 
landfill) 

     

Scale House      
BP-35      
BP-36      
BP-37      
BP-38      
BP-39      
BP-40      
BP-41      
BP-42      
BP-43      
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Monitoring 
Point 

Time Methane 
Concentration 

(% of LEL 

Oxygen 
Concentration 

(%) 

Probe 
Pressure 
(Inches of 

water) 
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Operating Plan 
Bedroc Landfill and Waste Management Facility 

Lincoln County, Nevada 
 

 
1.0 CLOSURE PLAN 
  

This plan has been prepared for Bedroc Limited, LLC (Bedroc) for the Class I Bedroc 
Landfill and Waste Management Facility (facility) to address the closure and post-closure 
requirements as required by the Nevada Administrative Code (NAC) 444.6895 and NAC 
444.6896.  This plan provides a description of the final cover and the actions associated with 
closure of the facility, an estimate of the area and quantity of waste subject to closure, and the 
maintenance and monitoring activities to be performed during the post-closure period.     

 
This Closure Plan and future modifications or additions to this plan will be maintained in 

the facility’s operating record at the site or at Bedroc’s office in Las Vegas, Nevada.  Changes or 
modifications to the Closure Plan will be approved by the Nevada Department of Environmental 
Protection (NDEP) prior to implementation at the facility.    
 

1.1 Closure Activities (NAC 444.6891) 
 

The closure of the facility will be completed in accordance with this plan and the 
requirements of NAC 444.6891 through 444.6894.   

 
1.2 Closure Time Frames (NAC 444.6892) 

 
At least 15 days prior to beginning closure of the facility, and the initiation of 

closure activities (solicitation of bids for construction), the NDEP will be notified of the 
intent to close.  Closure activities shall begin no later than 30 days after the date on which 
the facility receives the final load of waste.  Closure of the facility will be completed 
within six months after initiation of the closure construction activities unless construction 
conditions dictate a longer period.  Extensions of the period for closure may be granted 
by the Department of Environmental Protection provided Bedroc demonstrates that 
closure will, by necessity, take longer than 180 days and the facility has taken actions to 
prevents threats to public health and safety and the environment from the open unit.    

 
1.3 Closure Performance Standard 

 
Closure of the facility will be conducted in a manner that minimizes the need for 

further maintenance and controls, minimizes or eliminates, to the extent necessary to 
protect human health and the environment, the post-closure escape of uncontrolled 
leachate, surface runoff, or waste decomposition products to the groundwater, surface 
water, or the atmosphere, and adequately prepares the facility for the post-closure care 
period. 
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1.4 Closure of Waste Units  

 
Waste that has been deposited in the disposal areas of the facility, will remain in 

place after closure.   
 

Prior to final cover construction, areas that have settled will be filled in and slopes 
will be uniformly graded.  The final cover will be constructed on slopes no greater than 
3:1 (33 percent) or less than 5 percent.   
 

1.3.1 Closure of Surface Impoundments 
 

The leachate pond will be closed at the end of the post-closure period in 
either of the two ways described below.  
  

1.3.1.1 In-Place Closure  
 

Under this alternative, all standing water in the pond would be 
removed and treated, as necessary.  Any residue remaining would be 
analyzed, removed, and properly disposed.  The liner would then be 
washed down, and the wash water analyzed, removed, and treated, as 
necessary.  Locally available soils would be used to fill in the leachate 
pond to an elevation higher than the surrounding ground to provide a 5 
percent slope away from the center.  The pond area would then be capped 
in the same manner as the landfill. 

 

1.3.1.2 Removal of the Pond    
 

Under this alternative, all standing water in the pond would be 
removed and treated, as necessary.  Any residue remaining would be 
analyzed, removed, and properly disposed.  The liner would then be 
washed down, and the wash water analyzed, removed, and treated, as 
necessary.  The liner and any geotextiles would be removed and properly 
disposed.  Next, the underlying soils would be tested for contaminants.  If 
contaminants are detected, all contaminated soils will be removed, the site 
would be graded and seeded with native plant species. 

 

1.3.2 Cover Design (NAC 444.6891) 
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 The final cover, meeting requirements of the NAC 444.6891, will be 
placed over all waste as described in the following sections. 

1.3.2.1 Plan Sheets, Drawings and Details  
   

Closure design plans and details are included in the Report for 
Design drawings submitted as part of the facility’s application for a permit 
to operate a Class I disposal site. 

 

1.3.2.2 Description of Final Cover 
 

The final cover will have a permeability less than or equal to the 
permeability of the bottom liner system and will be constructed as follows 
(top to bottom): 
  

• 24-inch soil layer comprised of local soil compacted to an 
unspecified permeability with the top six inches consisting 
of seeded top soil, native soil, or soil suitably amended to 
support native vegetation 

• A geonet composite 
• 40-mil linear low density polyethylene (LLDPE) 

geomembrane 
• A geonet composite 
• local soil placed as an intermediate cover during filling 

operations  
 

Installation of the geosynthetic materials will be in accordance 
with the provisions of the Construction Quality Assurance (CQA) Plan 
and the Technical Specifications  submitted as part of this permit 
application and amended, if necessary, prior to closure construction..  

 
The soil layer above the geosynthetic cap materials will consist of 

24 inches of native materials produced in the excavation of the landfill and 
from adjoining land owned by Bedroc.  The final cover will be seeded 
with native plant species and/or amended with organic materials (mulch) 
produced on-site, and native gravels.   

 

1.3.3 Erosion & Sediment Control 
 

Drainage and erosion will be controlled by a combination of benches and 
down slope pipes, storm water detention areas, native vegetation, mulch and 
gravels.  The construction of drainage channels along the exterior of the access 
road will minimize storm water run-off on to adjacent property owners.   
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1.3.3.1 Characterize Design Storm 
 

The design storm for all calculations is a 25-year, 24-hour rainfall 
event. 

1.3.3.2 Estimate of Peak Runoff & Volume 
 

Supporting calculations are provided in the Report for Design 
submitted as part of the Class I permit application. 

 
1.4 Settlement, Subsidence, and Displacement  

 
Given the expected life of the facility, the majority of settlement is expected prior 

to construction of the cap.  Thus, closure slopes will be constructed to allow for uniform 
settlement. 
 

Monthly inspection of the final cover will reveal any substantial displacement of 
the cap.  Should these inspections indicate ponding, deep cracks, etc., then repairs will be 
initiated.  The intended function of the cap is to reduce infiltration.  This function is not 
expected to deteriorate over the post-closure period. 

 
Cap stability in static and seismic loading conditions and slope stability 

calculations are provided in the Report for Design submitted as part of the Class I permit 
application.  

 
1.5 Groundwater Monitoring System 

 
A groundwater monitoring program has been developed in accordance with 

NAC444.683.  Details of the groundwater monitoring program are contained in the 
Groundwater Monitoring Plan. 

 
1.6 Leachate Collection System 

 
Landfill leachate will be collected in the sump areas located in Cells 1, 5, 8, 11 

and 14, then pumped to the leachate pond.  Details of the Leachate Collection/Removal 
System are included in the Report for Design drawings.  

 
1.7 Landfill Gas Monitoring System 

 
A landfill gas monitoring program has been developed in accordance with NAC 

444.667.  Details of the landfill gas monitoring program can be found in the 
Decomposition Gas Management Plan. 



 
Bedroc Landfill and Waste Management Facility                       Joyce Engineering, Inc. 
Closure Plan                                                                     Page 5 October 2013 
 Revised May 2014 
P:\Western Elite\Western Elite Landfill\Permitting NV\2013 Class I Expansion\Record\Part B\10_Closure Plan\Bedroc Closure Plan final rev 2014_0516 final.docx 
            
 

 
1.8 Schedule for Closure 

 
The following is an estimated schedule for final closure of the landfill.  The 

estimated date is based on the anticipated incoming waste stream and compaction ratios.  
Deviations from the assumptions noted will affect the date accordingly.  Phasing 
drawings can be found in the Report for Design.  
  

Estimated Year of Final Closure  Total Area Closed (Ac.) 
          2104                115.2   
                  
Closure is anticipated to occur on a phased basis as described below.  As shown, 

the largest area of uncapped waste during the entire estimated life of the facility is 
approximately 32.3 acres.  

 
 

Phase  Total Lined Area  Total Area Open Total Area Closed 

 
(ac) (ac) (ac) 

    I 10.8 10.8 0.00 
II 20.3 20.3 0.00 
III 27.6 25.8 1.88 
IV 34.5 26.8 7.69 
V 41.0 31.4 9.56 
VI 47.1 21.8 25.34 
VII 53.3 25.5 27.81 
VIII 60.5 29.7 30.77 
IX 66.6 22.9 43.73 
X 72.8 26.2 46.55 
XI 78.2 27.3 50.93 
XII 85.0 22.4 62.63 
XIII 92.9 28.3 64.59 
XIV 100.2 32.3 67.87 
XV 108.4 26.5 81.89 
XVI 115.2 29.3 85.91 
XVII 115.2 21.0 94.18 
Final 

Closure 115.2 0.0 115.19 
 
Upon completion of partial and final closure activities and certification signed by  

a licensed professional engineer verifying that closure activities have been completed in 
accordance with this Closure Plan, NDEP will be notified and requested to perform a site 
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visit and inspection to confirm the closure activities and release of appropriate financial 
assurance funds.   

 
All waste upon reaching final grade will be covered with intermediate cover soil.  

These areas will be inspected quarterly and after every major storm event for excessive 
erosion, and will be repaired accordingly. 

 
 

1.9 Site Capacity 
 

The life of the disposal facility, estimated based on disposal capacity, and the 
anticipated incoming waste stream and compaction ratios, is approximately 89 years.  
The volume of airspace available for waste and soil cover is approximately 17,735,000 
cubic yards.      

 
1.10 Notification (NAC 444.6893) 

 
Upon the final closure of the landfill site, Bedroc will record a notation on the 

property’s deed indicating that the property has been used as a landfill and that the site is 
restricted in accordance with NAC 444.6893.  Bedroc will also notify NDEP that the 
notation has been recorded and a copy of the notation has been placed in the operating 
records of the site. 
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2.0 POST-CLOSURE CARE PLAN (NAC 444.6897) 
 

Bedroc proposes to perform post-closure maintenance and monitoring at the facility for 
30 years following final closure.  The length of the post-closure care period may be decreased by 
NDEP if Bedroc demonstrates, to NDEP’s approval, that the reduced period is sufficient to 
protect public health and safety and the environment.  The length of the post-closure care period 
may be increased by NDEP if it determines that the lengthened period is necessary to protect 
public health and safety and the environment.   
 

Maintenance activities resulting from the monitoring program will be initiated as soon as 
possible, and in no case, later than 30 days after discovery.  Necessary resources for the 
performance of maintenance will be available from Bedroc.   
 

2.1 Contact 
 

Questions and/or problems which may occur during the post-closure 
 period will be handled by Western Elite, Inc.  
 

CONTACT PERSON: Ryan Williams 
OWNER:   Bedroc Limited, LLC 
ADDRESS:   2745 N. Nellis Blvd.  

Las Vegas, Nevada 89115 
PHONE NUMBER:  702-369-4242 

 
 

2.2 Security 
 

Access to the site will be controlled by use of barriers and/or gates at all roads to 
the property.  All barriers and gates will be clearly marked with signs stating the name of 
the facility, that solid waste was disposed of on this site and that the site is no longer in 
use for disposal purposes.  No solid waste will be left exposed after completion of the 
landfill closure. Therefore, there this facility should not pose a health hazard to the public 
or domestic livestock. 

 
2.3 Maintenance Plan 

 
Post-closure maintenance will consist of the following preventive and corrective 

maintenance activities: 
 

2.3.1 Security Control Devices 
 

Security control devices include gates and posted signs at all roads to the 
property.  The gate and signs will be inspected monthly and any damages 
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recorded.  Any damage which would interfere with the function of the devices 
will be corrected as soon as possible. 

 

2.3.2 Run-on and Run-off Controls  
 

The landfill will be inspected quarterly and after every major storm event 
for signs of erosion damage.  Areas to be inspected will include benches, down 
slope pipes and slopes.  Any gullies will be filled with native soil and revegetated 
as necessary.  Ditches filled with sediment will be cleaned as needed.  The storm 
water detention area will be cleaned as required. 

 

2.3.3 Correction of Settlement, Subsidence, and Settlement 
 

The landfill cover will be inspected quarterly.  It is not expected that the 
landfill will experience significant settlement.  However, if any areas appear to 
have settled and standing water is observed, these areas will be regraded to 
promote positive drainage and will be reseeded. 

 

2.3.4 Leachate Collection System 
 

The leachate collection system will be inspected monthly.  Leachate 
management will continue throughout the post-closure care period of the site.  
Inspections will be made monthly to insure the safe operation of the facility and to 
maintain the collection throughout the post-closure period.  Repairs to the system 
will be completed as necessary to maintain the leachate management system. 

 

2.3.5 Landfill Gas Monitoring System 
 

The landfill gas boundary probes will be inspected quarterly.  Any signs of 
damage will be recorded.  Minor damages shall be repaired immediately.  If major 
damage is suspected, a professional geologist will be retained to evaluate the 
condition of the probe.  If the probe must be replaced, the old probe will be 
abandoned.  New probe construction shall be in accordance with the 
Decomposition Gas Management Plan. 

 

2.3.6 Groundwater Monitoring Wells 
 

Groundwater monitoring wells will be inspected quarterly.  Any signs of 
damage or contamination will be recorded.  Minor damages shall be repaired 
immediately.  If major damage or contamination is suspected, a professional 
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geologist will be retained to evaluate the condition of the well.  If the well must 
be replaced, the old well will be abandoned in accordance with the facility’s 
Groundwater Monitoring Plan.  New well construction shall be in accordance 
with the Groundwater Monitoring Plan. 

 
2.4 Inspection Plan 

 
An inspection program will be conducted throughout the post-closure care period 

for the site.  If problems arise, the inspections will be made more frequently and the 
interval will depend upon the severity of the problem. The potential effect to the public 
and environment will be a factor in determining the inspection interval. 

 
Areas to be included in the monthly inspection would be as follows: 

     - Access and security control 
     - Posting and signs 
     - Leachate collection and removal system 
 
 Areas to be included in the quarterly inspection would be as follows: 

- Leachate collection and removal system 
- Access and security control 
- Posting and signs 
- Run-on and run-off controls 
- Final cover settlement, subsidence and displacement 
- Groundwater monitoring system 
- Integrity of site benchmarks 

  
Inspection logs will be developed and completed for each inspection.  Copies of 

the inspections will be kept by Bedroc and available to the NDEP for their review. 
 

2.5 Monitoring Plan 
 

2.5.1 Groundwater Monitoring 
 

Groundwater monitoring will continue at the facility throughout the 
duration of the post-closure care period in accordance with facility’s Groundwater 
Monitoring Plan.   

 

2.5.2 Landfill Gas Collection and Venting 
 

A landfill gas monitoring program has been developed in accordance with 
NAC 444.667.  Details of the landfill gas monitoring program can be found in the 
Decomposition Gas Management Plan. 
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2.6 Post-Closure Land Use  
 

The primary land use expected for the site after the closure of the landfill will be 
for open dormant land.  Any use of the property during or after the period of post-closure 
must not disturb the integrity of the final cover, liners, any other components of the 
system for containment or the function of the monitoring system unless necessary to 
comply with the requirements of NAC 444.570 through 444.7499. 

 
 
3.0 FINANCIAL ASSURANCE  
 

Detailed estimates of the cost to implement the closure plan (NAC 444.6851) and the cost 
of operating the post closure program (NAC 444.68515) are attached as Appendix I to this Plan. 
Bedroc has established a trust fund (included in Appendix II) in accordance with NAC 
444.68525.  Evidence of completion of the first payment will be provided to NDEP prior to the 
initial placement of waste in the Class I landfill.   

 
The closure cost estimate is based on 32.3 acres being the largest area of uncapped waste 

during the entire estimated life of the facility.  The post closure care cost estimate is based on the 
lined acreage in Cell 1.  The financial assurance instrument will be revised accordingly prior to 
the placement of waste in each of the subsequent cells. 
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Beautification Plan 
Bedroc Landfill and Waste Management Facility 

Lincoln County, Nevada 
 
 
 

1.0 GENERAL 
 
NAC 444.678 requires that Class I disposal sites be located at least one-fourth 

mile from the nearest inhabited domestic dwelling or place of public gathering or 1,000 
feet from a public highway, unless special provisions for the beautification of the site and 
the control of litter and vectors are included in the design and approved by the solid waste 
management authority.   

 
The site of the Bedroc Landfill and Waste Management Facility is located in 

excess of ¼ miles from the nearest inhabited dwelling and place of public gathering.  
However, because the proposed boundary of the facility falls within the 1,000 foot 
setback from U.S. Highway 93, the facility has prepared this plan to address the activities 
to provide visual screening of landfill activities from the general public.      

 
2.0  PERIMETER BERM 

 
Initial lifts of waste will be placed on the cell floor.  As the base grades are below 

the surrounding ground surface, initial waste placement activities will be screened from 
U.S. Highway 93.  To provide visual screening of landfill operations from U.S. Highway 
93, perimeter berms will be constructed in advance of waste placement activities.  The 
perimeter berms will be constructed on the northern, eastern and southern slopes of the 
landfill when disposal activities are within 1,000 feet from Highway 93. As necessary, 
the berms will be extended laterally beyond the waste limits to prevent the working face 
from being visible from the highway.  These berms, approximately 10-15 feet in height 
will consist of soil material.  As the waste surface reaches an elevation 5 feet below the 
surrounding ground surface, the initial perimeter berm will be constructed.  As the 
surface of the waste increases in height, berms will be constructed in advance of disposal 
activities, so that at all times waste placement activities will be screened by the berms.   

     
3.0 FINAL SLOPES 

 
To blend in with the natural topography, the final shape of the landfill will be 

comprised of varying slopes on the sides and the top.  Cross-slope drainage channels, 
formed in the side slopes as waste placement progresses, will provide variation in the side 
slopes.  The top of the landfill, as well as the corners, will be rounded to minimize the 
rectilinear appearance.  Storm water collected by the side slope channels will flow to 
riprap channels on the eastern and western sides of the landfill.   
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Native plant species in addition to native gravels will be used on the final slopes.  
The final surface and appearance should have variation.  “Green” vegetation is not 
desirable because it will not blend with the native vegetation.  Trees will not be planted 
as they would provide no screening benefit and would not be typical of the natural 
vegetation.  Boulders will be placed, in groups and alone, at random locations on the 
northern, eastern and southern side slopes visible to U.S. Highway 93.   

 
4.0 LITTER CONTROL 

Litter at the site is controlled by several measures.  Vehicles transporting waste 
are required to have their loads adequately covered in accordance with all transportation 
regulations.  Once the waste is unloaded in the disposal area, it is compacted by heavy 
equipment and covered to prevent free blowing litter.  Blowing litter is controlled 
through a series of either fences and/or dirt berms.  Litter control fences and berms will 
be cleaned at least weekly and by patrolling daily.  The site perimeter will be inspected 
daily and scattered litter will be returned to the working area.  Additional litter control 
fences may be constructed and placed in strategic locations around the working face to 
capture wind-blown material. The perimeter berms will also serve to capture and contain 
wind blow debris from the landfill.  During extremely windy conditions, all activities 
that could lead to blowing litter will be curtailed. 

 
5.0 VECTOR CONTROL 

 
An effective vector control plan involves preventing vectors from living and 

becoming established on the landfill by not providing sources of food, water, and/or 
shelter.  The most important measures taken at the facility to minimized vector problems 
is prompt placement, compaction, cover and intermediate cover of all exposed waste.  
Slopes will be graded to a minimum of 3% for drainage purposes to prevent ponding of 
water.  Waste accepted at the landfill such as dead animals and other highly putrescible 
wastes will be placed in a separate trench or area and covered immediately. 
 

If vectors become a nuisance, additional measures will be taken to correct the 
problem.  These measures may include the services of a pest control contractor who will 
be responsible to select the appropriate control measure(s) for the specific type of vector 
creating the nuisance.  
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SITE CHARACTERIZATION REPORT 
PROPOSED CLASS I DISPOSAL FACILITY 

BEDROC LIMITED LANDFILL AND WASTE MANAGEMENT FACILITY 
LINCOLN COUNTY, NEVADA 

 

 

EXECUTIVE SUMMARY 

This report presents the results of a Site Characterization Investigation for the proposed landfill 

located in Coyote Spring Valley adjacent to Route 93, approximately 65 miles north of Las Vegas 

in Lincoln County, Nevada (Figure 1). It is GES’ understanding that the proposed facility is 

approximately 140 acres and is located north of the current 80-acre facility (Figure 2). This report 

was prepared to comply with the NAC requirements as a supplement to the original Site 

Characterization Report – Class III Disposal Facility prepared by Joyce Engineering, Inc. (Joyce 

Engineering) prepared in 2004. For the purposes of permitting, and with technical guidance from 

NDEP, it was GES’ scope to provide an evaluation of the proposed Class I landfill’s geologic and 

hydrologic consistency as compared with the initial investigation for the adjacent Class III facility 

such that it would enable the extension the original characterization to include the proposed Class 

I disposal facility to the north.   

 

 It was observed in the proposed area that the soils encountered were consistent with the 

previously characterized soils to the south with soils ranging from poor to well sorted sand and 

gravel of alluvial origin to lacustrine fine silty sand grading to silty clay. Generally the lacustrine 

deposits are weakly consolidated and the alluvial deposits are unconsolidated to weakly 

cemented. Bed thicknesses vary across the site, due to the nature of geologic and hydrologic 

processes by which the sediments were deposited, and are likely to be laterally discontinuous. 

 

 Static water level data obtained from the monitoring wells indicate that the water table in the 

uppermost aquifer beneath the area of proposed Class I landfill is present at a depth of 50 to 80 

feet below existing grade, depending on the topographic elevation. 
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SITE CHARACTERIZATION REPORT 
PROPOSED CLASS I DISPOSAL FACILITY 

BEDROC LIMITED LANDFILL AND WASTE MANAGEMENT FACILITY 
LINCOLN COUNTY, NEVADA 

 

1.0 INTRODUCTION 

Bedroc Limited, LLC. (Bedroc Limited) proposes to operate a Class I Municipal Solid Waste 

Landfill for the disposal of waste residue derived from residential waste streams. The proposed 

140-acre facility is located in the Coyote Spring Valley adjacent to State Route 93, approximately 

65 miles north of Las Vegas (Figure 1). A site map is presented as Figure 2 showing features of 

the site and surrounding area. 

 

This Site Characterization Report has been prepared pursuant to the Nevada Administrative Code 

(NAC) 444.681.2a to document the geologic and hydrogeologic conditions specific to the terrain 

underlying the proposed facility.  

 

1.1 Project and Site Description 

The cells for the permitted Class III disposal facility are currently permitted in Lot 5 and Lot 11. 

The proposed Class I disposal facility will be constructed in phases in all or portions of lots 6, 7, 8, 

12, 13, and 14 (see Figure 2). 

 

1.2 Report Preparation and Format 

This report was prepared by Geotechnical & Environmental Services, and is being submitted on 

behalf of Bedroc Limited to satisfy the requirements of NAC 444.681.2a. The investigation was led 

by Mr. Kyle S. Hansen, Project Geologist who directed the field work used to prepare this report. 

Mr. Hansen has been a practicing Geologist for over twenty-five years, has a Bachelor of Science 

degree in Geology from Brigham Young University, and a Master of Science degree in Geology 

from Iowa State University. Mr. Hansen is a Certified Environmental Manager in the state of 

Nevada (#2167) and is a qualified groundwater scientist. 

 

The investigation was performed under the responsible charge of Mr. Gregory P. DeSart, 

Principle Engineer who directed the conceptual and technical efforts of the investigation.   Mr. 

DeSart is a Professional Civil Engineer, Nevada Certified Environmental Manager with a B.S. 

degree in Geologic Engineering from University of Nevada Reno.  Mr. DeSart has over twenty-six 

years of experience with a variety of geotechnical and environmental projects throughout Nevada. 
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2.0 SITE CHARACTERIZATION 

This report was prepared to comply with the NAC requirements as an addendum to the original 

Site Characterization Report – Class III Disposal Facility prepared by Joyce Engineering, Inc. 

(Joyce Engineering) prepared in 2004. For the purposes of permitting, and with technical 

guidance from NDEP, it was GES’ scope to provide an evaluation of the proposed Class I landfill 

geologic and hydrologic consistency as compared with the initial investigation for the adjacent 

Class III facility such that it would enable the extension the original characterization to include the 

additional acreage of the proposed Class I facility to the north.   

 

2.1 Investigative Methods 

As presented in Figure 2, the proposed facility covers approximately 140 acres. The site 

characterization area extends between 100 to 200 feet beyond the approximate limits of the 

proposed liner, as established in personal conversations with Joyce Engineering, on their 

preliminary design area. Based on discussions with NDEP, Joyce Engineering, and Bedroc 

Limited personnel, 7 soil borings were located in the study area to identify and characterize the 

subsurface geologic and hydrologic conditions as part of this investigation. 

 

2.2 Soil Borings 

GES installed the 7 soil borings in the site characterization area (Figure 2) to depths ranging 

from 75 to 95 feet using Hollow Stem Auger techniques in order to document the soil properties 

using the Unified Soil Classification System and evaluate the groundwater levels in the 

proposed landfill area.  Discrete soil samples were taken on five foot intervals using a ring-lined 

barrel sampler in order to provide material to log for size, lithology, grain characteristics, color, 

and mineralogy.   

 

2.3 Monitoring Wells 

The soil borings were converted into groundwater monitoring wells (completed to approximately 

15 feet into the water table) to provide site specific data and refine our understanding of the 

spatial variations in the natural groundwater elevations.  The monitoring well locations were 

positioned to provide data for characterization and possible future ongoing water quality 

monitoring points during and after landfill operation. 

 

Monitoring well screens were constructed with 20 feet of 2-inch schedule 80 PVC with 0.020-

inch factory slotted screen placed approximately 15 feet into the saturated zone.  The remaining 
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well configuration was constructed with 2-inch ID schedule 80 PVC well casing.  Each well head 

was completed with a locking protective casing standpipe with a cement surface pad that is 

sloped away from the protective casing. 

 

A filter pack, consisting of silica sand, was placed in the annular space surrounding the 

screened interval in each well to a depth of approximately 2 feet above the screened interval.  A 

2-foot thick (minimum) filter pack seal, consisting of hydrated granular bentonite, was then 

placed in the annular space of each borehole on top of the filter pack as required by NAC 

534.4371.  The remaining interval of the annular space was grouted with neat cement to grade, 

pursuant to NAC 534.380. Well construction details are summarized on the boring logs in 

Appendix A. 

 

Following the completion of drilling activities, the locations and elevations of the monitoring 

wells were surveyed on September 3, 2013 using a Trimble R8 survey unit and water level 

elevations were recorded from the top of the PVC well casing to within 0.01 feet using an 

electronic water level indicator. Table 1 below is a summary of the survey data:   

Table 1. Bedroc Limited Groundwater Monitoring Well Survey Data 

Boring 
No. 

Ground 
Elev. 

Top of 
Casing Latitude Longitude 

Stick 
up 

WL-
TOC 

GW 
Elevation 

OW-7R 2495.058 2497.782 36.97356159 -114.98478402 2.724 79.35 2418.432 

OW-8 2498.511 2500.713 36.98441433 -114.98172295 2.202 74.79 2425.923 

OW-9 2492.955 2493.423 36.98093588 -114.98134066 0.467 80.65 2412.773 

OW-10 2491.810 2494.348 36.97727334 -114.98076484 2.538 80.93 2413.418 

OW-11 2492.884 2495.786 36.97718445 -114.98503645 2.902 64.58 2431.206 

OW-12 2498.413 2501.473 36.98084443 -114.98475842 3.059 60.30 2441.173 

OW-13 2505.630 2508.482 36.98441304 -114.98536724 2.851 55.90 2452.582 
 

2.4 Field Activities 

The field investigation was initiated in July 2013 and was substantially complete in September 

2013. Drilling was performed by Eagle Drilling Services, LLC of Las Vegas, Nevada. Drilling 

was performed using Hollow Stem Auger techniques and was observed by personnel from 

GES, who logged subsurface conditions during drilling, observed well construction, and 

conducted surveying activities. Site access and limited clearing was provided by personnel from 



 

Geotechnical & Environmental Services, Inc. 
Project No. 20133247V1 

October 17, 2013 

5 

Bedroc Limited. The locations were selected to provide adequate subsurface information to 

characterize the site. The borings are approximately equally spaced across the study area and 

were located based on topographic breaks and existing infrastructure. The soil exploration logs 

and monitoring well construction details are presented in Appendix A. 

 

3.0 INVESTIGATIVE FINDINGS 

The following sections describe the existing conditions and the investigative findings as relate to 

the site geology, groundwater elevations. 

 

3.1 Regional Geologic Setting 

The Coyote Spring Valley is located within the Basin and Range Physiographic province and 

topography in the area is typically long northerly trending valleys separated by uplifted strata. 

Relief across the Coyote Springs Valley is approximately 4,500 feet. The subject site is 

bounded to the west and south by the Sheep and Elbow Ranges, to the northeast by the 

Delamar Mountains, and to the southeast by the Meadow Valley Mountains. 

 

In the general vicinity of the site, there are three mapped faults upon which movement has 

occurred in the Quaternary Period (USGS, 2004), but not in the Holocene Epoch. Several miles 

to the east is the north trending west facing normal Wildcat Wash fault, which separates the 

southern Meadow Valley Mountains from Coyote Springs Valley. Structural and sedimentary 

data suggested that the latest displacement on wildcat Wash fault occurred approximately 

750,000 years ago (USGS, 2004). The Arrow Canyon Range fault, located several miles to the 

southeast of the facility, separates Coyote Springs Valley from the Arrow Canyon Range. 

Structural and sedimentary data suggests that the latest displacement occurred approximately 

1.6 million years ago (USGS, 2004). Several miles to the northwest of the proposed facility is 

the northerly trending Sheep Range fault, an east facing normal fault that separates the Coyote 

Springs Valley from the Sheep Mountains. Available data indicates that the most recent 

movement occurred approximately 130,000 years ago (USGS, 2004). 

 

Surficial and underlying sediments in Coyote Springs Valley consist of interbedded lacustrine 

and alluvial deposits. The interbedded alluvial and lacustrine sediments from the Tertiary 

Period, mapped near the center of the valley in the vicinity of the site, have been mapped as 

part to the Muddy Creek Formation (Tschanz and Pampeyan, 1970). Late Quaternary alluvial 

sediments overlay the older deposits and form an anastomosing belt approximately 0.5 to 1 
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mile wide covering much of the valley floor (Tschanz and Pampeyan, 1970; Stewart and 

Carlson, 1978). 

 

Surface drainage in the valley is provided by the southward draining Pahranagat Wash, which 

is immediately east of the proposed landfill expansion area and adjacent to Highway 93. The 

channel exhibits intermittent characteristics, attributed to sparse precipitation and the highly 

permeable nature of the shallow alluvium in the valley. Immediately south of the site, the 

Pahranagat Wash is joined by the southwesterly flowing Kane Springs Wash, which drains the 

northeast trending Kane Springs Valley.  

  

3.2  Site Geology 

Based on the previous Site Characterization Report (Joyce Engineering, 2004) the facility is 

underlain by sediments of the Muddy Creek Formation. Locally, there are reworked sediments 

associated with the Pahranagat Wash and its tributaries. At the site the Muddy Creek 

Formation consists of interbedded lacustrine and fluvial sand and gravel deposits of varying 

thickness. The previous investigation was able to map six different lacustrine members in the 

vicinity of the site, the lowest of which appeared to be laterally continuous beneath the existing 

landfill to the south. However, the overlying lacustrine members appear to be laterally 

discontinuous, apparently due to a limited area of deposition and/or erosion following 

deposition. The report further stated that the lacustrine units are generally separated by alluvial 

sand and gravel deposits, although locally the different lacustrine members are in contact. 

 

Soils at the existing facility, as described from outcrops, test pits, and borings, range from poor 

to well sorted sand and gravel of alluvial origin to fine silty-sand grading to silty-clay of 

lacustrine orgin. Generally the lacustrine deposits are weakly consolidated and the alluvial 

deposits are unconsolidated to weakly cemented. Bed thicknesses vary across the site due to 

the processes by which the sediments were deposited; however, the thickest units are generally 

less than 30 feet thick. According to the Joyce Engineering Characterization Report (2004), soil 

ranging from CL, ML, and SM were believed to be lacustrine in origin, while SM, SP, GP, and 

GW were believed to be alluvial in origin. 

 

The additional characterization borings installed during this site investigation for the proposed 

landfill show similar deposits as those found in the initial 2004 characterization report and can be 

used in conjunction with those findings. It was observed in the proposed area that the soils 
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encountered were consistent with the previously characterized soils to the south, with soils 

ranging from poor to well sorted sand and gravel of alluvial origin to fine silty-sand grading to silty-

clay of lacustrine origin. Generally the lacustrine deposits are weakly consolidated and the alluvial 

deposits are unconsolidated to weakly cemented. Bed thicknesses vary across the site due to the 

processes by which the sediments were deposited, eroded, and are likely to be laterally 

discontinuous. 

 

3.3 Hydrogeology 

This section describes the regional and site specific hydrogeology based on data obtained during 

this investigation at the site and in the region. 

 

The proposed facility is located within the Coyote Spring Valley, a basin-fill aquifer. Information 

obtained during this investigation indicates that the uppermost aquifer in the valley is contained 

within the valley sediments. The aquifer in the basin is considered to be vertically continuous, 

extending from the unconsolidated fill into the fractured bedrock below.  

 

Recharge to the aquifer is primarily derived from the infiltration of precipitation and melting snow 

pack that accumulated in the surrounding mountains during the winter season. The majority of the 

recharge to the valley aquifer is likely to occur along the mountain slopes where the highly 

permeable fanglomerate deposits are exposed. Consequently, the groundwater in the valley is 

expected to flow from areas of high head near the mountains towards areas of low head (major 

drainage channels). 

 

Based on the information gathered during this and previous investigations at the facility, the 

uppermost water table, as defined by the potentiometric surface, is laterally continuous across the 

study area, cross-cutting the geologic strata encountered beneath the facility. Although 

groundwater movement in the uppermost aquifer appears to resemble a homogeneous, isotropic 

aquifer, each different geologic strata comprising that aquifer exhibits different hydraulic 

properties. This characteristic difference between geologic units is demonstrated by the highly 

variable pumping rates of irrigation wells installed at similar depths on the subject property. 

 

To evaluate the local hydrologic conditions, seven monitoring wells were constructed at the 

proposed landfill area. Soil boring and well construction logs for the monitoring wells constructed 

within the characterization area are presented in Appendix A. Static water level data obtained from 
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5.0 QUALIFICATIONS OF PROFESSIONALS 

 

KYLE S. HANSEN, C.E.M. 
ENVIRONMENTAL PROJECT GEOLOGIST 
Mr. Hansen is a Project Geologist with Geotechnical & Environmental Services, Inc.  He is a 

Nevada Certified Environmental Manager and a Geologist with a M.S. degree in Geology from 

Brigham Young University.  Mr. Hansen has over twenty-five years of experience with a variety of 

environmental projects.  He has performed environmental investigations including Phase I and II 

Assessments, Limited Compliance Audits, sampling of contaminated soils, groundwater 

monitoring and sampling, landfill gas monitoring, and groundwater monitoring well installation. 

 

GREGORY P. DESART, P.E., C.E.M. 
PRINCIPAL ENGINEER 
Mr. DeSart is President of Geotechnical & Environmental Services, Inc.  He is a Professional Civil 

Engineer, Nevada Certified Environmental Manager with a B.S. degree in Geologic Engineering 

from University of Nevada Reno.  Mr. DeSart has over twenty-six years of experience with a 

variety of geotechnical and environmental projects throughout Nevada.  He has performed 

geologic, geotechnical and environmental investigations including Phase I and II Assessments, 

Limited Compliance Audits, sampling of contaminated soils and groundwater, groundwater 

assessments, groundwater monitoring and sampling, landfill gas monitoring, and groundwater 

monitoring well installation. 
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