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SECTION 1: INTRODUCTION

Integrated Waste Management

Solid waste disposal has changed dramatically over the years. One hundred years ago,
individual households had little to discard. Some use was found for almost everything.
Necessity demanded it.

Since World War 11, we have seen substantial increases in the quantities of waste disposed
by households and by businesses. Population pressures, less available land, increased
material consumption, and increased environmental awareness are changing the face of
solid waste management. Government regulations, potential environmental
contamination, and land use planning limit the available locations for landfills.

Existing landfills are identified in Exhibits 1-1 through 1-4. North Dakota passed
legislation (House Bills 1060 and 1061 and Senate Bill 2090) in 1991 and promulgated
regulations under North Dakota Century Code (NDCC) Chapter 23.1-08 and North Dakota
Administrative Code (NDAC) 33.1-20 in 1992 which placed more restrictions on landfill
siting, design, and operation. The U.S. Environmental Protection Agency (EPA) also had
recently promulgated 40 Code of Federal Regulations (CFR) Part 258 (Subtitle D) which
affected municipal solid waste landfills.

Our society has become more aware of the need to recycle, reuse, and minimize waste.
Private and public landfill operators are continuing to expand their activities to include
integrated waste management, and not just waste disposal. Integrated waste management
involves reuse, recycling, treatment, incineration, and/or disposal. The best method of
waste management depends on many factors including the waste stream, facility location,
technical capabilities, government regulations, proximity to markets, and economics.

Integrated waste management is being conducted in some fashion by most landfills in
North Dakota. Some landfills accept various waste streams for recycling or reuse. Used
oil, batteries, white goods (appliances), and junk cars are some of the materials which can
either be recycled or reused. Some community organizations and businesses accept
recyclable materials such as paper, plastic, glass, and aluminum cans in order to make
waste management more convenient for households.

Landfill operators are also educating the public about how waste can be minimized. The
landfill and the public benefit from waste minimization by extending landfill life and
retaining one waste management method.

Subtitle D, Federal Regulations for Municipal Solid Waste Landfills

On September 11, 1991, the EPA promulgated municipal solid waste landfill regulations

(known as Subtitle D and described in 40 CFR Part 258). Existing and new landfills were
significantly affected by these rules.

1-1



Subtitle D regulations affect the following criteria for municipal solid waste landfills:

» Location restrictions

» Operations

» Design

» Groundwater monitoring and corrective action

» Closure and postclosure care

» Financial assurance

North Dakota’s state program is approved by the EPA. In states that do not receive or
apply for approval, the owner/operator is responsible for compliance which must be

documented and made available on request to both the state and the EPA.

The regulations do include alternative requirements which allow some flexibility with the
rule:

» Location Restrictions
Extension of closure requirements for existing facilities which can demonstrate that the
landfill is protecting human health and the environment.

» Operating Criteria
Alternative cover instead of 6 inches of earthen material.

» Design Criteria
Alternative designs instead of a composite liner.

» Groundwater Monitoring
Alternative schedules for compliance sampling frequencies, parameters, and
assessment.

» Corrective Action
Establishing groundwater cleanup standards where maximum contaminant levels
(MCLs) do not exist and determinations that cleanup of a particular constituent is not
necessary.

» Closure and Postclosure
Alternative final cover design and alternate compliance schedule.

» Financial Assurance
Alternate mechanisms for ensuring financial assurance.



A.

|00

Applicability

The rule did not apply to those facilities that ceased to receive waste by the rule’s
publication date of September 11, 1991. Only the final cover requirements applied to
facilities that ceased receipt of waste within 24 months after the publication date. The
complete Subtitle D requirements applied to facilities that received waste on or after
twenty-four months of publication of the rule.

Landfill exemptions are allowed in arid areas which receive less than 25 inches of
precipitation and where no practical waste management alternative exists. If the
owner/operator becomes aware of groundwater contamination, the facility is required
to comply with the rule’s requirements for design, groundwater monitoring, and
corrective action.

Location Restrictions

Solid waste facilities in North Dakota are not allowed to be located in areas that may
result in impacts to human health or the environment, or in areas that are unsuitable
due to the topography, geology, hydrology, or soils. Facilities are required to meet
location restrictions.

1. Airports

Existing facilities within 10,000 feet of airport runways used by turbojet aircraft or
within 5,000 feet of runways used by piston-type aircraft were required to
demonstrate that they are designed and operated so no bird hazard is posed to
aircraft. New facilities and expansions within a 5-mile radius of any airport runway
must notify the affected airport and the Federal Aviation Administration (FAA).
New facilities and lateral expansions of existing facilities are prohibited within
10,000 feet of any airport runway currently used by turbojet aircraft or within 5,000
feet of any runway currently used by only piston-type aircraft.

2. Flood plains
Existing facilities located in 100-year floodplains must demonstrate that they will
not restrict the flow of the 100-year flood, reduce temporary water storage capacity
of the floodplain, or result in washout of solid waste so as to pose a hazard to human
health and the environment. New facilities and lateral expansions of existing
facilities are prohibited within the 100-year floodplain.

3. Wetlands

New facilities and lateral expansion into wetlands are prohibited unless:

» No practical alternative is available.



» Construction and operation of the facility will not violate any other local, state,
or federal law.

» The facility will not cause or contribute to significant degradation of wetlands.
» Steps have been taken to achieve no net loss of wetlands.
» Sufficient information is available to make determination.

Fault Areas

New facilities and lateral expansions of existing facilities are prohibited within 200
feet of a fault that had displacement in Holocene time (last 9,000 years).

Seismic Impact Zones

New facilities and lateral expansions of existing facilities are prohibited in seismic
impact zones unless demonstrated that all containment structures are designed to
resist maximum horizontal acceleration in lithified earth material for the site.

Unstable Areas

New facilities and lateral expansions of existing facilities in unstable areas are
required to demonstrate that engineering measures have been incorporated into the
design to ensure integrity of structural components and that components will not be
disrupted. Examples of unstable areas include poor foundations, areas susceptible
to mass movements, and karst terrains.

Existing facilities that could not make demonstrations pertaining to airports,
floodplains, or unstable areas had to close within five years of the rule’s promulgation
date.

C. Operating Criteria

Solid waste facilities are required to submit to the department a plan of operations and
other plans that address the following operating criteria:

1.

Hazardous Waste

Procedures for excluding hazardous waste (addressed in Section 6 “Waste
Acceptance” of this manual).

Cover Material Requirements



Six inches of cover material must be placed on solid waste at the end of each day
or more often as necessary to protect environmental and human health. Alternatives
may be allowed with prior approval from the department, and in North Dakota,
compost may be used as an alternative cover.

Disease Vector Control

Prevent or control on-site disease vectors.

Explosive Gas Control

A routine methane monitoring program must be established to ensure that gas:

» Does not exceed 25 percent of the lower explosive limit (LEL) in facility
structures.

» Does not exceed LEL at property boundary.

If the gas exceeds these levels, a remediation program must be instituted.

. Alir criteria

Facilities are required to meet applicable requirements under the State
Implementation Program (SIP) pursuant to Section 110 of the Clean Air Act
(CAA). Open burning is prohibited except when a variance is provided by the
department.

. Access Requirements

The owner/operator must control public access and prevent unauthorized traffic and
illegal waste dumping.

Run-on/Runoff Control

The landfill must be designed, constructed, and maintained (in the active portion of
the landfill) to handle the peak discharge from a 24-hour, 25-year event.

The facility is required to prevent discharge of pollutants into waters which would
result in violation of the Clean Water Act (CWA) including the National Pollutant
Discharge Elimination System (NPDES). Additionally, nonpoint sources of
pollution to water should be managed to prevent a violation of an area or state water
quality management plan previously approved by Section 208 or 319 of the CWA.

Liquids Restriction



The facility is prohibited from accepting waste with free liquids except those
normally encountered in household waste. Leachate or gas condensate from the
facility is also excluded if the unit has a composite liner.

9. Recordkeeping Requirements

The owner/operator is required to maintain records of design, construction, and
operation.

D. Design Criteria

North Dakota is an approved state which has two liner options for landfills. The state
also requires the leachate collection system to be capable of maintaining less than a 12-
inch depth of leachate over liner.

1. Liner Options

a. A natural soil liner constructed of at least 4 feet of natural soil having a
hydraulic conductivity not to exceed 1 x 10° centimeters per second (cm/sec).

b. A composite liner consisting of two components:
» Upper component of a minimum 30 mil flexible membrane liner (FML), and

» Lower component of at least 2 feet of compacted soil with hydraulic
conductivity of no more than 1 x 10" cm/sec

If the FML component is high density polyethylene (HDPE), the thickness must be
at least 60 mil.

2. Groundwater Monitoring and Corrective Action
a. Applicability
Existing facilities less than 1 mile from a drinking water intake (surface or
subsurface) had to be in compliance within three years of the rule promulgation
date.
Existing facilities greater than 1 mile, but less than 2 miles from drinking water
intakes, had to be in compliance within four years after the rule promulgation
date.

Existing facilities greater than 2 miles from a drinking water intake had to be in
compliance within five years of the rule promulgation date.

b. Groundwater Protection Standards:



C.

Based on:

>

MCLs for constituents for which MCLs have been established under the
Safe Drinking Water Act (SDWA).

Background concentration established during the monitoring program when
MCL is not established.

Background concentration for constituents where background is higher than
MCL.

Groundwater Monitoring System

4

4

Establish groundwater monitoring system.

Establish detection monitoring program (includes analyses of various
constituents).

Develop an assessment monitoring program.

This program is required when a statistically significant increase over
background has been detected for one or more parameters.

Within 90 days of triggering the assessment monitoring program, the
operator/owner must annually sample and analyze groundwater for 213
organic and inorganic constituents.

A minimum of one sample from each downgradient well must be analyzed
during this sampling event. For detected constituents, a minimum of four
independent samples from each well is required to be collected and analyzed
to establish background.

After initial sampling, wells must be sampled twice each year for detection
monitoring parameters and those assessment parameters identified in the
first sampling.

As a result of statistical analysis, the owner/operator may:

>

Return to detection monitoring if it can be demonstrated what source other
than the facility caused the contamination.

Return to detection monitoring if it can be demonstrated that the increase
resulted from error in sampling, analysis, statistical evaluation, or natural
variation in groundwater quality.



» Return to detection monitoring if the concentration of all assessment
monitoring constituents are found to be at or below background values for
two consecutive sampling events.

» Continue monitoring if concentrations continue to be above background but
below groundwater protection standards. The owner/operator must also
initiate a corrective action program if one or more constituents are detected
at statistically significant levels above groundwater protection standards.

d. Corrective Action Program

The purpose of the corrective action program is to characterize the nature and
extent of releases, which may include installation of additional groundwater
monitoring wells. Residents and owners of adjacent properties or potentially
affected parties must be informed.

The assessment monitoring program must be initiated within 90 days of finding
a statistically significant increase exceeding groundwater protection standards.

The owner/operator must continue monitoring and analyzing the effectiveness
of corrective action measures, and discuss results of the corrective measure
assessment prior to selection of a remedy in a public meeting with interested
and affected parties.

Corrective actions should then be selected and a schedule for actions should be
prepared.

Appropriate corrective actions can then be implemented.

E. Closure and Postclosure

Closure and postclosure requirements are discussed in more detail in Section 8
“Closure and Postclosure.”

A final cover is required to minimize infiltration and erosion. A written closure plan
must be prepared, and a notation is placed on the deed when closure is completed.

The final cover must include a layer of compacted soil material at least 18 inches thick
with a hydraulic conductivity of 1 x 107 cm/sec or less, a second layer that is placed
over the compacted layer of 12 inches or more of clay-rich soil material for the rooting
zone, and at least 6 inches of suitable plant growth material (SPGM). The final cover
shall be planted with adapted grasses.

Closure must begin within 30days of final receipt of waste. If adequate capacity exists
and it is likely that additional waste may be disposed, the landfill may have as long as
one year to commence closure.



Postclosure must be conducted for 30 years. The requirements include maintaining the
effectiveness and operating:

» Final cover

» Leachate collection system

» Monitor groundwater monitoring system
» (Gas monitoring system

Financial Assurance

|

Owners/operators are required to demonstrate financial assurance for closure,
postclosure, and corrective action.

Financial assurance requirements are effective 30 months after this rule’s
promulgation.

Written estimates must be prepared for hiring a third party to perform closure,
postclosure, and corrective action. Cost estimates must be based on a worst case
scenario and must be adjusted annually. Mechanisms allowed are discussed in Section
8 “Closure and Postclosure.”

Waste Reduction Goals/Solid Waste

The North Dakota Legislature established waste reduction goals in 1991. The goals were
to be phased in as demonstrated below.

Target Date Volume Reduction
1995 10%
1997 20%
2000 40%

Methods of integrated waste management include:

» Reduce the amount of solid waste generated (at source).
» Reuse materials.

» Compost leaves and grass clippings.

» Recycle materials.



» Recover energy from waste.
» Landfill remaining waste.
Landfill Operator Certification

NDAC Chapter 33.1-20-16, Certification of Operators, stipulates that permittees of all
municipal waste landfills, municipal waste incinerators, municipal solid waste ash
landfills, and special waste landfills which accept primarily oilfield special waste or
TENORM waste in North Dakota must have a certified operator on site at all times during
facility operation. Permittees of all industrial waste landfills and special waste landfills
which accept primarily coal combustion residuals in North Dakota must have a certified
operator whose primary work location is at the facility.

Many states and professional organizations have developed and are continuing to revise
professional requirements for landfill operators. The purpose of North Dakota’s
certification program and other programs is to enhance professional development for
landfill operators. Increasing regulations, complex plans and permits and technical
improvements have led to a need for increased knowledge, skills, and training for landfill
operators.

Frequent review of landfill plans and permits and reference to the training manual and other
sources of information will increase the efficiency of North Dakota’s waste management
facilities. North Dakota’s program serves to provide a minimum level of competency
among landfill operators and will provide them with a foundation from which they can
continue to learn. With daily operations, landfill operators will apply the skills and
knowledge they have gained in this certification program.
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MSW Landfills

Exhibit 1-1
Municipal Solid Waste Landfills in North Dakota
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MSW Transfer Stations

Exhibit 1-2
Municipal Solid Waste Transfer Stations in North Dakota
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Exhibit 1-3
Special and Industrial Waste Landfills in North Dakota
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Exhibit 1-4
Inert Waste Landfills in North Dakota
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A\ Total MSW generation (million tons)

SECTION 2: SOLID WASTE COMPOSITION AND QUANTITY

Introduction and Background

In many areas of the United States, little data was available on waste generation and
composition before 1990. Data on waste composition and quantities has improved,
however, with new federal landfill regulations promulgated in 1991, increased pressures
on fewer landfills, and increased quantities of waste disposal. Exhibit 2-1 illustrates
municipal solid waste generation for the United States from 1960 to 2015.

Exhibit 2-1
Municipal Solid Waste Generation for the United States from 1960-2015
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Each landfill is encouraged to use available information from other waste studies to
estimate waste data for their local communities. Solid waste planning can be improved
with field research and estimating.

Several factors which affect quantity and composition of generated solid waste include:

» Population
Significant population increase or decrease affects the quantity of waste.
Construction/demolition waste will increase with population increase.

» Time of Year
Waste disposal increases at Christmas and during spring cleaning of houses and yards.
Landfill operators may see increased waste quantities at other times of the year.

» Tourism
Food and packaging waste increase with increased tourism.

» Agriculture
Changes in weather patterns affect types and quantities of waste. Regulations for
disposal of agricultural chemical containers influence the quantities and types of
containers which can be legally disposed of in municipal solid waste landfills.

» Industrial
Changes in types and amount of industrial activities affect waste composition and
quantity.

» Neighborhood and Business Activities
Hobbies, community interests, and local business activities will influence the waste
type and quantities.

» Economic Market
Raw material costs and consumers’ preferences affect manufacturers’ decisions to
utilize certain materials in packaging and products. Availability of recycling centers
also affect waste composition.

» Regulations
State and federal legislation affect the composition of solid waste. Deposits on items
such as aluminum beverage cans, glass bottles, and tires influence purchasing and
disposal decisions. Waste stream composition and quantity can change with mandatory
recycling laws and federal and state regulations for water, soil, and air quality.

» Disasters and Significant Environmental Activities
Events such as severe storms, river channel cleaning, and major fires can all affect
waste composition and quantity. The Los Angeles riots resulted in substantial
demolition construction debris from fires and other damage. Landfill operators do not
have the capability to anticipate how society’s actions will affect solid waste
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generation. Natural disasters may have more significant impacts on smaller landfills
than on larger landfills. However, hurricanes Katrina (2005), Sandy (2012), and
Harvey (2017), resulted in the generation of such large volumes of waste that even
larger landfills have been unable to handle waste from such widespread property
destruction.

» Attitudes and awareness
Consumer buying habits and waste disposal habits are rapidly changing due to an
increased awareness of packaging materials and available landfill space. Solid waste
generation and disposal are also affected by increased awareness of environmental
issues and natural resource management.

Solid Waste Composition for the United States

Accurate waste composition studies require a dedication of considerable time and money.
Waste composition research involves investigation of generated waste either at the point
of generation or at the disposal facility. Studies should be conducted for at least a one-year
period to accurately reflect seasonal changes in the waste stream.

It is impossible for any one organization to document the composition for all solid waste
produced in the United States. Exhibit 2-2 lists solid waste composition percentages which
have been compiled from various studies. Exhibit 2-3 provides another depiction of
municipal solid waste composition as estimated by the EPA. The state of Washington’s
Department of Ecology conducted a comprehensive study of solid waste composition
which included investigations of waste composition of various types of generators. Exhibit
2-4 lists the waste categories and their percentage by weight for several businesses and
government categories.



Exhibit 2-2
Solid Waste Composition as Estimated by Four Studies

EPA! Michigan? New Jersey?  Washington®
Waste Category % % % %

Paper and Cardboard 42.8 45.4 40.2 28.3
Glass 5.6 6.3 10.7 5.2
Metals

Aluminum 1.6 1.3 -- 0.6

Tin Cans 15

Nonferrous Metals 0.7 1.4 1.8 29

Ferrous Metals 59 3.7 54 3.6
Plastics 9.3 6.9 8.5 7.4
Rubber and Leather 2.4 1.9
Textiles 2.0 6.3 4.2 3.6
Wood 3.7 2.9 -- 7.1
Food Waste 6.6 8.5 -- 8.8
Lawn and Garden Waste 16.5 12.8 4.0 17.8
Other 29 4.5 25.0 11.1

1U.S. Environmental Protection Agency, Characterization of Municipal Solid Waste in the
United States: 1990 Update, 1990, EPA/530-SW-90-042.

2Frederick W. McCamic, Waste Composition Studies: Literature Review and Protocol,
Massachusetts Department of Environmental Management, Bureau of Solid Waste Disposal,
October, 1985.

SWashington State Department of Ecology, Best Management Practices Analysis for Solid
Waste, Volume 1, 1987, Publication Number 88-33A, Table V-2, Washington Department of
Ecology, Olympia, Washington.
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Exhibit 2-3
Municipal Solid Waste Composition as Estimated by the EPA

Total MSW Generated by Material, 2015
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Exhibit 2-4
Washington Department of Ecology: Recycling and Waste Stream Studies
Commercial “Pure-Load” Samples

Category Offices Restaurants Retail Construction Education  Government
(% by Weight)
GLASS
Recyclable Containers 2.9 5.8 2.3 0.8 1.0 2.4
Nonrecyclable Glass 1.0 0.1 0.2 0.0 2.2 0.3
METAL
Aluminum Cans 0.5 0.5 0.2 0.1 0.8 0.5
Aluminum Containers 0.0 0.2 0.2 0.1 0.6 0.3
Tin Cans 0.2 3.8 0.2 0.0 0.2 0.4
Bi-Metal Cans 0.0 0.0 0.0 0.0 0.0 0.0
Mixed Metals/Materials 1.3 0.2 4.9 0.1 0.7 6.4
Ferrous Metals 0.9 0.2 14.6 5.2 3.0 2.2
White Goods 0.0 0.0 0.0 0.1 0.0 0.0
Nonferrous Metals 0.0 0.0 0.4 0.2 0.5 0.0
PAPER
Newsprint 3.6 2.5 2.9 0.9 3.3 6.7
Corrugated Containers 115 15.6 22.0 5.5 11.6 8.4
Computer Paper 3.8 0.0 1.0 0.1 1.9 3.1
Office Paper 6.8 0.0 0.4 0.0 4.4 4.1
Mixed Waste Paper 29.0 4.4 10.3 3.6 21.6 25.0
Nonrecyclable Paper 9.5 14.1 4.9 2.1 5.0 6.5
PLASTICS
PET Bottles 0.1 0.0 0.1 0.0 0.1 0.1
HDPE Bottles 0.0 0.1 0.0 0.0 0.0 0.0
Plastic Packaging 3.2 8.7 7.9 4.1 4.2 25
Other Plastic Products 0.4 0.9 34 0.7 0.3 0.7
Expanded Polystyrene 0.6 4.0 0.6 0.8 0.5 0.2
RUBBER
Rubber Products 0.0 0.0 0.9 0.6 0.6 0.2
Tires 0.0 0.0 0.0 0.0 1.3 1.2
ORGANIC
Food 3.0 36.0 8.1 0.0 14.0 3.2
Lawn and Garden Waste 2.5 0.4 1.1 0.0 175 7.8
Wood Waste 53 0.2 9.6 32.6 35 12.2
OTHER
Disposable Diapers 0.0 0.2 0.0 0.0 0.2 0.0
Textiles 6.3 0.4 1.2 1.1 0.4 0.8
Leather 0.0 0.0 0.0 0.0 0.0 0.1
Inert Material and Fines 1.0 1.2 1.6 27.2 0.1 15
Ash 0.1 0.0 0.0 0.0 0.0 0.3
Construction Debris 4.2 0.2 0.6 13.9 0.0 2.5
HOUSEHOLD HAZARDOUS WASTE
Batteries 0.0 0.0 0.0 0.0 0.0 0.0
Qil 2.3 0.0 0.0 0.0 0.0 0.1
Other Chemicals 0.2 0.2 0.3 0.3 0.1 0.2




1.  Solid Waste Quantity

Several methods for calculation or determination of waste quantities can be implemented.
Landfill operators should utilize one or more methods to calculate waste disposed. This
data should be used to estimate landfill life as the landfill development proceeds. Each
method of waste calculation has advantages and disadvantages. Federal and state solid
waste regulations may result in more preference being given to some methods.

A. Weight of Waste Entering Landfill

Scales located at the landfill entrance allow for an attendant to record the weight of
waste entering the landfill. Some landfills do not have scales and, therefore, do not
have accurate figures regarding the quantity of solid waste accepted. The installation
of scales may warrant the employment of one additional individual to monitor waste.
State and federal regulations may allow the landfill to justify the associated additional
cost of an attendant.

One disadvantage is that this method does not provide an accurate picture of landfill
space utilized. Solid waste landfill capacities are based on volume rather than weight.
Most landfill operators use conversion factors between 500 and 1,000 pounds per cubic
yard. Landfill experience and measurements should provide operators with more
accurate conversion factors for their own landfills. Exhibit 2-5 lists the density of
various waste streams.

Waste composition can be recorded to some degree. The record keeper must develop
waste categories that are logical for the specific landfill and that can be used to estimate
future waste composition and quantities.

Exhibit 2-5
Density of Selected Materials in Refuse Truck
. Pounds/ . Pounds/

Material Cubic Yard Material Cubic Yard
Newsprint 900 Other inorganic waste 750
High grade paper 900 Corrugated cardboard 600
Refillable glass containers 1000 Mixed waste paper 700
Aluminum beverage containers 150 Other recyclable glass 1000
Ferrous metals 750 Steel cans 300
White goods 400 Nonferrous metals 500
HDPE bottles 300 PET bottles 300
Other plastics 300 Plastic packaging/film 300
Other rubber products 600 Tires 500
Lawn and garden waste 415 Food 1000
Construction/Demolition waste 1000 Wood waste 600

(except wood) Other organic waste 900
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Volume of Waste Entering Landfill

This method requires that the gatekeeper estimate and record the volume of each load
entering the landfill. The monitor must develop standard estimates for various truck

types.

Waste composition can be recorded to some degree. The record keeper must develop
waste categories that are logical for the specific landfill and that can be used to
estimate future waste composition and quantities.

Estimates of Weight Generated per Person Serviced by the Landfill

This method assumes that each individual utilizing the landfill generates the same
specified amount (generally weight) per person. A second assumption is that the
landfill operator knows the size of population served by the landfill.

This method has several disadvantages. Industrial and business waste may not
receive adequate consideration with waste estimates. Each person does not generate
the same quantity of waste. The population served by each landfill does not remain
constant.

Land Survey of Landfill Volume Filled Over a Specified Period of Time

Since landfills are “filled” by volume rather than weight, and this may be the most
accurate method of evaluating the rate of waste disposal at a landfill. Exhibit 2-6
depicts the volume of landfill discards.

Exhibit 2-6
Landfill Volume of Discards
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When these studies are performed periodically, the landfill operator is better able to
determine the rate at which the landfill is being filled and the factors which may
contribute to increased or decreased rates of disposal.

This method requires an assumption that the degree of waste compaction is fairly
consistent. However, more frequent surveys allow the operator to determine if waste
compaction goals are being achieved.

Waste Minimization
North Dakota does not currently track the amount of solid waste that is recycled in the

state. Exhibit 2-7 illustrates the destiny of generated waste and shows that 47.5 percent of
waste (by weight) is recovered.

Exhibit 2-7
Management of Municipal Solid Waste in the United States

/Ty Combustion with
~ — Energy Recovery

12.8%

The volume of materials being recycled is continuing to increase. Recycling centers will
continue to undergo many operational changes as markets become more stable. Until the
recycling markets stabilize and improve, the volume of recycled material will continue to
be difficult to quantify.

The number of recycling projects in North Dakota continues to increase. Glass, newspaper,

white office paper, and aluminum cans are the materials generally accepted by most of
these projects. White goods and salvaged autos are accepted at most landfills for collection
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by a scrap dealer. Landfills should encourage recycling to decrease waste disposal and
thus increase the life of the landfill.

Several North Dakota landfills have identified waste management procedures which either
eliminate or reduce materials from the waste stream. Landfill operators should continue to
share their successful projects to increase landfill life and maximize protection of natural
resources. Following are several examples of waste reduction methods presently
conducted by several North Dakota landfills:

» Some landfills sell wood (primarily tree trimmings) by bid to the public.

» Yard waste and other organic wastes can be composted. Waste volume is thus reduced,
and the final product is utilized for improved soil nutrient and soil organic matter.

» After it has been dried, lime sludge from water treatment plants can be used as daily
cover material.

» Used oil is accepted for recycling at some landfills. This reduces the opportunities for
this environmentally damaging waste to enter the landfill disposal area.

» Combustible wastes (primarily wood) are burned at some landfills. This activity is
conducted only on an occasional basis. Prior to burning, landfill operators must obtain
burn variances for such operations. NDAC Chapter 33.1-15-04 includes the open
burning restriction. A copy of the application for an open burning variance at landfills
is included in Section 7 “Operations and Management” of this manual as Exhibit 7-10.

A list of North Dakota recycling centers can be obtained from the North Dakota Solid
Waste and Recycling Association.

Cost of Recycling

Recycling reduces the quantity of waste disposed and reuses natural resources. Market
prices for recyclable materials fluctuate based on supply and demand, the intermediate
brokers who are involved, and distance to markets.

Rural states face serious financial challenges to increase the quantity of recyclables which
reach a market for reuse. The quantity of recyclables generated in any one rural locale is
less than in an urban region of similar area. The distances between generation points and
markets are great. Since waste collection and landfill costs have historically been less in
rural areas than in urban areas, financial incentives for recycling are diminished.

Rural states are finding new ways to make recycling more financially balanced. Recycling

centers in rural states can share information and pool buying power, recyclables, and
resources. Profits can thus be increased.

2-10



Most landfills have some type of recycling activity. Their goals may be to prevent a
potentially hazardous or unacceptable waste from being disposed, increasing landfill life,
or increasing income. Before any landfill operator becomes involved with recycling or
reusing any material, consideration must be given to all costs associated with the particular
recycling project.

The department encourages recycling and is available to assist with development and
operation of recycling programs.

Landfill operators should investigate recycling opportunities within their communities and
regions. Cost will and should be a factor in our market economy. Various markets should
be investigated to determine market prices, length of contracts, quality standards, and
packaging requirements.

Exhibit 2-8 lists the past approximate market values for various recyclable materials and
related shipping costs.

Exhibit 2-8
Estimated Past Market Values for Recyclables

Computer paper $ 60 - $90 per ton
White ledger paper $100 - $150 per ton
Colored ledger $ 20 - $40 per ton
Newsprint $ 50 - $80 per ton
Magazines $ 10 - $50 per ton
Cardboard and corrugated boxes $ 20 - $60 per ton baled
Glass $ 0 - $10 per ton
Aluminum $500 - $700 per ton
Steel cans $ 10 - $30 per ton
Plastics

PET, clear $100 - $150 per ton

HDPE, mixed colors $ 50 - $100 per ton
Shipping costs $0.09 - $0.20 per ton-mile

Additional costs of recycling include labor, packaging, building, land, utilities, and
overhead. Market conditions (demand and value) should be investigated prior to collecting
recyclable materials. The numerous costs associated with recycling operations must be
determined prior to embarking on a recyclable material operation.
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SECTION 3: WASTE DECOMPOSITION

Introduction

If the goal is to reduce waste volume in landfills, why is waste decomposition not desired?
Decomposition can result in unsafe landfill conditions for employees, the public, and the
environment. Situations resulting from waste decomposition can reduce the efficiency of
the landfill during design, construction, operations, closure, and postclosure.

Several situations which can develop from waste decomposition include:

» Landfill subsidence

» Development of air pockets which contribute to deposition of dangerous gases and
subsequent fires

» Generation and migration of leachate

» Generation of toxic and corrosive liquids as by-products of the decomposition process
Landfills should be designed to minimize waste decomposition. Landfill operators must
create conditions which are less conducive for waste decomposition. The potential for
waste decomposition can be diminished by improved waste compaction and reduction of
water infiltration into waste.

Processes of Decomposition

Decomposition occurs by both chemical and biological processes. The composition of the
original waste and the decomposition process will determine the specific by-products.

A. Biological Decomposition

Microorganisms can decompose waste by utilizing organics and some inorganics as a
food source. This process results in by-products of liquids, gases, and solids.

B. Chemical Decomposition

Inorganic wastes such as metals can decompose by oxidation (chemical) processes.
By-products generally include solids and gases with various compounds being
generated.



Opportunity, Degree, and Rate of Waste Decomposition

A.
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Particle Size

Smaller particles will decompose (chemically and biologically) more quickly than
larger particles. Particles with greater surface area have more area which can react
biologically and chemically.

Particle Shape

Bulky items tend to decompose more slowly than smaller items. However, bulky items
may not receive adequate compaction which allows more air pockets around the waste
items, and air pockets allow improved conditions for decomposition.

Density

More dense materials tend to decompose more slowly because of fewer pore (air)
spaces. Increased compaction of disposed waste will increase its overall density and
make it less likely to decompose.

Woaste Composition

Of all wastes, organic wastes (including food, natural fibers, paper, and yard waste)
decompose to the greatest extent. However, little decomposition has occurred in some
landfills which have been excavated. Examples of inorganic waste include metals and
fly ash.

Organisms

Microorganisms are responsible for biological decomposition of waste. Different
species have various capabilities and tendencies to utilize waste as a food source or
growth media. The degree and rate of waste decomposition will be influenced by
populations and conditions which can support microorganisms.

The distribution of organisms within the waste cells will affect the degree and rate of
waste decomposition.

Oxygen
Increased concentrations of oxygen result in increased decomposition by both chemical

and biological processes. The introduction of oxygen into waste by creation of air
pockets increases waste decomposition.
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Moisture

Moisture is necessary for some biological and chemical decomposition. Optimum
moisture levels are necessary for decomposition processes to continue. If the moisture
level is too low or too high, some processes will be arrested. Anaerobic (lack of
oxygen) microorganisms and aerobic (presence of oxygen) microorganisms act to
various degrees at different times depending on moisture conditions. When areas are
saturated, there will be little pore space or air pockets; some aerobic microorganisms
will not exist.

. Temperature

There are optimum temperatures for the existence and activities of various species of
microorganisms. If the temperature is too cold or too hot, some microorganisms will
be destroyed. At certain temperatures, microorganisms’ activities may increase.

pH

Many microorganisms prefer a pH between 5.5 and 9.0. The pH will affect which
species of microorganisms will thrive and their activity levels. Chemical reactions are
also influenced by pH.

Landfill Liner and Cover

Waste in contact with permeable materials has a greater opportunity to come in contact
with moisture. Increased permeability contributes to the potential for leachate and gas
migration within and out of the site. Landfill liners and covers should be constructed
of materials with low permeability to minimize gas and leachate migration. Exhibits
3-1 and 3-2 illustrate the effects of high and low permeability materials on gas and
leachate migration and generation.

Exhibit 3-1
Lateral Migration of Landfill Gas and Leachate

Clay or Synthedc Cap Clay Soil, Frozen or
(Low Permeability) Saturated Soil, or Pavement
(Low Permeability) 2%

 Sand and Gravel.Soil -
g terneiPl
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Exhibit 3-2
Vertical Migration (Exit) of Landfill Gas
Vertical Entry of Water into Landfill for Leachate Formation

Clay or Synthetic Liner : Sand and Gravel Cap
(Low Permeability) (High Permeability)
/N

BN E e

A tight cover and liner can also minimize leachate generation and restrict gas
movement. The restriction on gas movement (once the gas has been generated) can
result in increased gas pressure. Subsequently, gas can move through even a small
opening and thus enable a larger opening to develop. This means that every effort
should be made to minimize the possibility of gas generation and to install gas vents,
if necessary.

Decomposition By-Products

Gases, solids, and liquids can be generated from decomposition processes. The quantities,
compounds, and form of by-products will be determined by the waste composition and the
process. Some decomposition by-products can be very dangerous to landfill employees,
the public, and the environment. Many of the solids generated are smaller particles of the
waste. However, some solids may result from precipitation of various compounds. This
section will address gases and liquids.

A. Landfill Gas
1. Generation
The quantity and composition of landfill gas depend on solid waste composition.
Waste streams with substantial amounts of organic material will generate more gas than

inert wastes such as asphalt and drywall. The rate of gas production depends on
microbial activity which depends to a great extent on moisture and temperature.
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Gases can migrate into subsurface utility conduits, adjacent structures (above and
underground), geologic fractures, and cracks or joints in structures. Highly permeable
liners and covers serve as routes for landfill gases.

Constituents

The primary constituents of landfill decomposition gas are methane and carbon
dioxide. Other gases such as hydrogen sulfide, nitrogen, hydrogen, and petroleum
gases may be present. Exhibit 3-3 illustrates how landfill gases change in concentration
as the aerobic and anaerobic conditions and thus microorganisms change.

Eventually, the concentration of methane in a landfill increases and carbon dioxide
levels decrease. Aerobic decomposition (presence of oxygen) results in high levels of
carbon dioxide (CO.), and anaerobic decomposition (absence of oxygen) results in high
levels of methane (CHa).

Exhibit 3-3
Landfill Gas Generation With Time
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Carbon dioxide is a by-product of both aerobic and anaerobic decomposition. Carbon
dioxide in contact with groundwater can produce carbonic acid and can mineralize
groundwater. Generation of carbon dioxide can increase water hardness since it can
combine with water and minerals to precipitate calcium carbonate. Carbon dioxide can
react with water to produce carbonic acid (H2COz3). This reduces the pH of water,
making water more acidic. Characteristics of carbon dioxide include the following:

» Colorless
» Odorless
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» Non-combustible
» Very soluble in water
» Heavier than air (vapor density greater than 1)

Methane is a by-product of anaerobic decomposition. Methane is explosive when
present at concentrations between 5 and 15 percent. Methane may be present in pockets
and at concentrations which are too enriched to be explosive. When the gas is vented
to the atmosphere, the concentration can decrease to a point where it is between the
LEL (lower explosive limit) and UEL (upper explosive limit).

LEL and UEL concentrations are expressed in percentages, with the volume of the
material being compared to the volume of air. The lower explosive limit is the lowest
concentration of material in air than can be detonated by spark, shock, fire, etc. The
upper explosive limit is concentration of material in air that can be detonated by spark,
shock, fire, etc. Between the lower and upper explosive limits (between the LEL and
the UEL), the material is explosive. When the material concentration is less than the
LEL or greater than the UEL, it is not explosive.

Explosive Not Explosive
LEL < % material > UEL % material < LEL

% material > UEL
Methane can accumulate in adjacent enclosed structures. Permeable vents can be used
to vent methane and other landfill gases into the atmosphere before they become safety
hazards. Characteristics of methane include the following:
» Colorless
» Odorless
» Tasteless
» Highly explosive (LEL 5 percent, UEL 15 percent)
» Lighter than air (vapor density less than 1)

3. Hazards

a. Toxicity



Landfill gases are dangerous because some of them (e.g., hydrogen sulfide-H.S)
are toxic to humans via inhalation. Toxicity can result either from inhalation of too
much of a toxic gas or from insufficient oxygen being available.

Distressed vegetation is an indication that landfill gases are present. The pressure
of gases can force oxygen out of the root zone. Methane is especially toxic to plant
roots.

If sufficient gases are generated in certain places, oxygen can be displaced and
exposure can result in asphyxiation. Landfill gases carbon dioxide and hydrogen
sulfide can displace oxygen in low places since they are heavier than air. Methane
is lighter than air and can collect in structures.

Oxygen levels and LEL should be monitored prior to entering any confined space
and any other area which can present inhalation hazards. Oxygen should be present
at greater than 19.5 percent. LEL should be 10 percent or less. Safety harnesses
and life lines should be worn, and a safety watch should be designated when anyone
enters an area where breathing hazards exist.

b. Flammability

Other dangers from landfill gases include explosions and fire. Methane and
hydrogen are flammable gases.

Sufficient fuel, oxygen, and an ignition source are necessary for most fires to occur.
Efforts must be made to prevent sufficient oxygen from being present and to
prevent exposure of ignition sources to flammable gases.

Landfilled waste, however, can include chemicals which are oxidizers and thus
provide oxygen. Sufficient heat can be generated from high temperature waste such
as hot ashes or from chemical or biological reactions.

No smoking policies should be instituted to prevent sparks from igniting landfill
gases. Gas should be vented in a direction and to a location where it will not present
inhalation or flammability hazards to landfill workers and the public
B. Leachate
Landfills should be designed to minimize the generation of leachate. Liners and covers
with low permeability minimize or prevent groundwater and surface water from entering
landfill cells. Produced leachate can migrate off the landfill by entering soils, geologic
materials, fractures in the subsurface, underground utilities, and other underground routes.
Constituents of leachate:

» Can be toxic to plant growth.



» Can degrade the quality of drinking water sources for wildlife, domestic livestock, and
humans.

» Can cause deterioration of structural foundations, subsurface utilities, and natural
geologic formations.

The quantity and composition of landfill leachate depend on solid waste composition.
Waste streams of inert wastes may generate less toxic leachate. Leachate generated in
areas where household hazardous waste may have been deposited can contain high levels
of very toxic chemicals.

Leachate production increases when moisture has an opportunity to enter the landfill cells
where waste is located. Factors that influence landfill gas production also influence
leachate production. However, constituents of leachate vary more than landfill gas from
one landfill to another because of disparate waste composition and characteristics of liners,
underlying geologic materials, and landfill covers. Exhibit 3-4 compares several
parameters in fresh and old leachate and wastewater.

Exhibit 3-4
Comparison of Leachate to Wastewater
Leachate Range
Parameter Eresh old Wastewater (Ieachgate)
Chloride 742 197 50 2 - 11,000
Iron 500 1.5 0.1 ND - 1,500
Manganese 49 0.1 ND - 30.0
Zinc 45 0.16 ND - 700
Magnesium 277 81 30 100 - 800
Calcium 2,136 254 50 200 - 2,500
Phosphate 7.35 4.96 10 ND - 200
Copper 0.5 0.1 ND - 4.0
Total N 989 7.51 40 2- 3,500
Conductivity 9,200 1,400 700 500 - 70,000
(Umhos)
TDS 12,260 1,144 550 - 50,000
TSS 327 266 200 2 - 141,000
pH 5.2 7.3 8.0 5- 9.0
BODs 14,950 200 ND - 195,000
CoD 22,650 81 500 6.0 - 95,000
V. Controls to Minimize Waste Decomposition and Subsidence

Landfill design and operations must avoid geologic conditions which have the potential to
result in subsidence and waste decomposition. Landfills which are sited in permeable or
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fractured geologic conditions can result in increased waste decomposition, generation and
migration of landfill gas and leachate, and subsequent settling of the landfill.

Design specifications for landfill liners and covers are intended to prevent conditions which
can contribute to leachate and gas generation and migration. Natural soil liners must be at
least 4 feet thick with a hydraulic conductivity not to exceed 1 x 10”7 cm/sec. Composite
liners must have an upper component of at least 30 mil flexible membrane liner and a lower
component of at least two feet of compacted soil with a hydraulic conductivity of no more
than 1 x 107 cm/sec. Flexible membrane liner components consisting of high density
polyethylene shall be at least 60 mil thick.

Landfill covers must meet the following specifications:

vl oIt e . ;
‘Z”‘ ,Y' T SR I“ﬁ, :’"* Jz’ k"‘s‘? 6”-or'more-of‘suitable-plant-growth-materialf

RS

Ao ,{M S 12”-or'more-of-clay-rich-soil-material
: )@,\ "A SHS® {g' Must-be-suitable-to-serve-as-plant-root-zone
.' ﬂ

18”-or'more-of-compacted-soil ‘material{
Hydraulic-conductivity must-be-1-x-10-7-
cm/sec-or-less

Most settling appears to occur within the first five years of waste deposition. Efforts to
minimize waste decomposition and settling must be taken during landfill operations and
closure. Efforts taken after closure may not be futile, but they will be less effective.

Differential settling of the landfill occurs because of:

» Traffic
Traffic varies by location, volume, and weight of the traffic.

o Build roadways with inert materials to avoid differential settling.

» Poor Compaction
Some areas may receive more compaction than other areas. The height of the fill
will affect decomposition because of the cumulative weight of the waste.

o Greater compaction can be achieved by placing waste in lifts of about 24 inches.

» Heterogenous Waste
Heterogeneous waste results in different rates of decomposition.

o Settling is less likely to occur if the waste can be made to be more
homogeneous. For example, bulky items such as furniture should be
segregated. If segregation is not an option, more efforts should be spent
compacting waste.
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» Uneven Filling
When a uniform working area is not maintained, waste cells may not be evenly
filled.
o Maintain a uniform working area.

o Fill all landfill areas with the maximum volume of waste.

o Grade depressions or fill them with inert materials.

3-10



Section 4
tab



SECTION 4: SITE SELECTION

General

Solid waste management facilities should not be located in areas which result in impacts
to human health or environmental resources. Other areas may be unsuitable because of
topography, geology, hydrology, or soils. Sites for land treatment units, surface
impoundments closed with solid waste in place, municipal waste landfills, and industrial
waste landfills should emphasize favorable geologic conditions and engineered
improvements.

Substantial sequences of low permeability materials should provide a barrier to subsurface
contaminant migration.

Site Selection

Landfill site selection is based on a wide variety of factors related to efficient landfill
operation, public concerns, environmental controls, and government restrictions.

A. Accepted Wastes

Waste types, quantities, and sources dictate some of the characteristics which a landfill
should have. Landfills should be located as close to the source of generation as possible
to minimize transportation costs.

Environmental Factors

|o0

These natural, in-place factors can make a site acceptable or unacceptable.

State and other regulations may preclude some areas with unacceptable soils, geology,
or hydrology from selection. Permeability, excavation limitations, and aquifer
locations affect the suitability of many sites. Potential pollution of surface and
groundwater should be considered when siting a landfill.

Climate, wind direction, and the ability to control litter, odor, dust, fires, and gases also
influence landfill siting. In some cases, these potential problems can be controlled by
planning.

Hydrogeologic investigations must be conducted prior to landfill permitting. The
purpose of hydrogeologic investigations is to determine the suitability of the soils and
geologic material for use as a landfill. Concerns about leachate and gas generation and
their migration off the site should be addressed in an investigation. Off-site influences
should also be considered since activities on other properties can also affect landfill
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operations and potential contamination of soil, ground and surface water, and geologic
materials.

These investigations should be conducted by experienced professionals. The
department has developed Guideline 3: Hydrogeologic Investigations, Ground Water
Monitoring Networks, and Ground Water Sampling for Solid Waste Management
Facilities for these projects. This guideline should be reviewed prior to development
of any investigative plan to ensure that activities will be conducted in accordance with
the department’s recommendations.

Archaeological and Historical Sites

Government regulations may prevent the location of landfills close to archaeological
and historical sites. Local public opinion may also be against siting landfills near these
sites.

. Area Activities and Public Opinion

Existing land uses should be supporting and not conflicting with landfill operations.
Traffic congestion presents problems at landfill entrances.

Public opinion plays a major role in landfill siting. A community may be more willing
to accept local landfill siting if residents have been involved in the site selection
process.

Sequence of Development

Proposed landfill development and future extensions influence where landfills should
be located.

Governmental Involvement with Landfill Operations

Many landfills are operated by government entities. In the future, more landfills will
be operated by associations of government agencies. It is often challenging for various
government agencies to work together for a common goal. Site selection must be
conducted with all involved parties in mind.

Postclosure Use of Landfill

Future landfill use should be considered when siting landfills. End use should
complement and not conflict or compete with area land uses.
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H. Governmental Restrictions

North Dakota and many other county or local governments have regulations which
restrict landfill siting either by specific distances or by evaluation from identified areas
or conditions. These restrictions include proximity to areas such as airports and plant
or animal habitats.

1. Exclusions

A. The following geographic areas or conditions are excluded from facility siting:

1. Where the waste is disposed within an aquifer.

Information is available from the North Dakota State Water Commission.
2. Within a public water supply designated wellhead protection area.

Information is available from the department’s Division of Water Quality.
3. Within a 100-year floodplain.

Information is available from the North Dakota State Water Commission.

4. Where geologic or manmade features may result in differential settlement or failure
of the facility’s structural integrity.

Examples include underground mines and areas where groundwater dissolves
surrounding geologic materials such as limestone.

Visual observation, aerial photographs, topographic maps, and engineering maps
available from a mine operator can be utilized to identify these areas.

5. On the edge of or within channels, ravines, or steep topography where the slope is
unstable due to erosion or mass movement

These areas can be identified visually with the aid of aerial photographs and
topographic maps.

6. Within woody draws.
These areas can be identified visually and with the use of aerial photographs.
7. Inareas designated as critical habitats for endangered or threatened species of plant,

fish, or wildlife.
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The 1988 federal Endangered Species Act passed by the U.S. Congress is described
in Exhibit 4-1. A list of federal threatened, endangered, and candidate species in
North Dakota is included in Exhibit 4-1.

The U.S. Fish and Wildlife Service (USFWS) has fact sheets for individual
threatened and endangered species of animals and plants. The USFWS can provide
additional guidance with habitat evaluation. The agency can also identify other
government agencies, nonprofit public interest groups, and private consultants
available to provide further assistance for compliance with this law.

8. Within 10,000 feet (3,048 meters) of any airport runway currently used by turbojet
aircraft.

These areas are excluded because of the potential danger of aircraft engines to
intake birds, thus preventing safe operation of the aircraft.

9. Within 5,000 feet (1,524 meters) of any runway currently used by piston-type
aircraft.

These areas are excluded because of the potential danger for aircraft engines to
intake birds, thus preventing safe operation of the aircraft.

10. Within 25 feet (7.6 meters) horizontal distance from aboveground pipeline,
underground pipeline, or transmission line.

Rights-of-way and easements should be noted on deeds or other property records.

Physical markers should be located along the route to indicate approximate
location.

The location of all such lines and easements must be indicated on all landfill permit
and operating documents and on the ground where necessary.

Activities in the vicinity of aboveground or underground lines of these types have
the potential to disturb or damage the lines. Landfill staff and the public can be
exposed to potential injuries and death from contact or damage to these lines.

B. The department may consider an applicant’s request to operate in the following areas,
but the operator should investigate all other alternatives.

The applicant should discuss their situations with the department before making a
formal request to operate in these areas. The department may approve operations in
these areas only if there are no reasonable alternatives. Potential dangers to the
environment, landfill workers, and the public must be demonstrated to be extremely
unlikely.
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Over or immediately adjacent to principal glacial drift and aquifers.

Information is available from the North Dakota State Water Commission.

Closer than 1,000 feet (305 meters) to a downgradient drinking water supply well.
Information is available from the North Dakota State Water Commission.

Site-specific investigations may be necessary to identify wells which may not have
been reported to the State Water Commission.

Prior to 1972, well installation reports to the State Water Commission were not
required.

Closer than 200 feet (61.0 meters) horizontally from the ordinary high water
elevation of any surface water or wetland.

Surface waters can be identified visually or with aerial photographs and
topographic maps.

Some high-water points can be identified visually in the field.

The North Dakota Game and Fish Department and the North Dakota State Water
Commission can provide additional assistance.

Federal regulations involving wetlands undergo continued revisions, especially in
regard to field enforcement. Professionals should be consulted regarding wetlands.
Soil scientists are among those who can assist with the delineation of these areas.
The Natural Resources Conservation Service can also provide guidance with
wetlands.

. Within final cuts of surface mines.

Final cuts may be identified to some degree by visual observation and, more
accurately, with the use of maps available from the mine operator.

. Within 1,000 feet (305 meters) of any state or national park.
Topographic maps should also have state and national parks designated. The North
Dakota Parks and Recreation Department should have information about state

parks.

The U.S. Department of Interior - National Park Service has information about the
location of national parks.
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Local Restrictions

In addition to state siting requirements, counties and municipalities may have ordinances
or codes which restrict landfill siting.

Transfer stations and solid waste collection activities may also be subject to local
regulations.

Even when laws, regulations, and state or federal agencies allow a landfill to be sited, the
community may not welcome its operations. Prior to siting new landfills or expanding
existing facilities, public opinion should be evaluated to avoid the NIMBYs (Not in My
Back Yard). Landfill operators should engage interested community members in the
landfill siting and permitting process. Community members from selected groups such as
media, industry, business, identified nonprofit groups, and the general public should be
selected for more balanced viewpoints. When citizens believe that they are active
participants, landfill siting proceeds more expeditiously. A landfill may be more readily
accepted into the economic and social fabric of the community if the public has participated
in the siting process.

Summary
The following figure provides a summary of the specific location standards. Landfill

operators may wish to revise the guide to reflect local restrictions, in addition to state
standards.
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Exhibit 4-1
Endangered Species Act of 1973, Page 1

ENDANGERED SPECIES ACT OF 1973

AN ACT To prowde for the conservation of
cadangercd and threatened spocics of fish, waldlifc, aad
plants, and for other purposes.

Be il enacied by the Serte armd House af
Represepiatives of vre Uktited States of America i

Crowrgress assembled, That teis Act may be cited ars the
" Endangered Species detaf 1973

Section 3(5(4) The tertn “ortical hahitat™ for a

threatened cr endangered species means—

(11 the specific areas within he geographical atea
occupied b the species, at the tiume it 13 listed m
accordance with the provisions of section 4 of this Act,

ot which are found thoze physical or hiological features
(I} eccential to the conservation of the species and (1)
which may require spzcial management considerations
of protection; and

(1) specific areas outside the geographical atea
occupied bv the species at the time it 15 listed i
accordance with the prowvisions of section 4 of this Act,
upott a detertnation by the Secretary that such areas

are ezzential for the conserwation of the species. .
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FEDERAL THREATENED, ENDANGERED, AND CANDIDATE SPECIES
AND DESIGNATED CRITICAL HABITAT FOUND IN
NORTH DAKOTA
July 28, 2007

ENDANGERED SPECIES
Birds

Interior least tern (Sterna antillarum): Nests along midstream sandbars of the Missouri and Yellowstone
Rivers.

Whooping crane (Grus Americana): Migrates through west and central counties during spring and fall.
Prefers to roost on wetlands and stock dams with good visibility. Young adults summered in North
Dakota in 1989, 1990, and 1993. Total population 140-150 birds.

Fish

Pallid sturgeon (Scaphirhynchus albus): Known only from the Missouri and Yellowstone Rivers. No
reproduction has been documented in 15 years.

Mammals

Black-footed ferret (Mustela nigripes): Exclusively associated with prairie dog towns. No records of
occurrence in recent years, although there is potential for reintroduction in the future.

Gray wolf (Canis lupus): Occasional visitor in North Dakota. Most frequently observed in the Turtle
Mountains area.

THREATENED SPECIES

Birds

Piping plover (Charadrius melodus): Nests on midstream sandbars of the Missouri and Yellowstone rivers
and along shorelines of saline wetlands. More nest in North Dakota than any other state.

Plants

W. prairie-fringed orchid (Platanthera praeclara): Locally common in moist swales on Sheyenne National
Grasslands. Largest known U.S. population is on the Sheyenne.

CANDIDATE SPECIES
Invertebrates

Dakota skipper (Hesperia dacotae): Found in native prairie containing a high diversity of wildflowers and
grasses. Habitat includes two prairie types: (1) low (wet) prairie dominated by bluestem grasses, wood
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lily, harebell, and smooth camas; (2) upland (dry) prairie on ridges and hillsides dominated by bluestem
grasses, needle grass, pale purple and upright coneflowers, and blanket flower.

DESIGNATED CRITICAL HABITAT

Birds

Piping Plover — Alkali Lakes and Wetlands — Critical habitat includes: (1) shallow, seasonally to
permanently flooded, mixosaline to hypersaline wetlands with sandy to gravelly, sparsely vegetated
beaches, salt-encrusted mud flats, and/or gravelly salt flats; (2) springs and fens along edges of alkali
lakes and wetlands; and (3) adjacent uplands 200 feet (61 meters) above the high water mark of the

alkali lake or wetland.

Piping Plover — Missouri River — Critical habitat includes sparsely vegetated channel sandbars, sand and
gravel beaches on islands, temporary pools on sandbars and islands, and the interface with the river.

Piping Plover — Lake Sakakawea and Oahe — Critical habitat includes sparsely vegetated shoreline beaches,
peninsulas, islands composed of sand, gravel, or shale, and their interface with the water bodies.
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SECTION 5: LANDFILL PERMITS, DESIGN, AND CONSTRUCTION

PERMITS

Introduction

All new and existing municipal solid waste landfills are required to have permits issued by
the department. This section outlines permit requirements for various facilities. Much of
the information which must be included in the preapplication or application is used to
prepare landfill design and construction plans.

Permits are required to ensure that landfills are sited, designed and operated in regulatory
compliance. Federal and state regulations will place increasing pressures on landfills and
underscore the need to extend landfill life.

Preapplication for New Solid Waste Management Facilities

Prior to submitting a permit application, new solid waste management facilities must
submit a preapplication with a preliminary facility description and site assessment to the
department.

The preliminary facility description must include:

» Facility location

» Capacity (projected)

» Size (projected)

» Daily waste receipts (projected)

» Type of waste accepted (projected)

» Years of operation (projected)

» Description of operation (projected)

» Costs (projected)

» Discussion of the proposed facility’s compliance with local zoning requirements

» Available information regarding site geology, hydrogeology, topography, soils, and
hydrology
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The department will review the preapplication in conjunction with the state geologist and
state engineer to evaluate its geological and hydrogeological suitability for further
evaluation and consideration.

Written approval or disapproval will be provided by the department within 60 days of
receipt.

>

>

If disapproved, the department will inform the applicant, in writing, of the reasons for

the disapproval. The applicant may submit a new preapplication.

If approved, an application may be filed.

Permit Applications for New and Existing Facilities

A.

|00

©

General Guidelines

The application must:
» Be submitted on department forms.

» Be prepared by the applicant or applicant’s authorized agent and signed by the
applicant.

» Include one paper copy and one digital copy, including supporting documents.
Public Notice

The applicant shall publish a public notice indicating that an application has been
submitted to the department. The notice must include type and location of facility. The
notice must be published in two separate editions of the official newspaper of the
county in which the operation is located.

Proof of publication must be provided by the applicant to the department within 30
days after the second publication. This proof includes an affidavit from the publisher
with a copy of the published notice showing the date of publication. The department
may also require public notice for major modifications of permitted units or facilities.

Application Requirements

Many of the landfill design requirements and environmental monitoring data outlined
in this section and operational procedures discussed in Section 7 “Operations and
Management” of this manual must be included with the permit application. The
following are components of the application:

» Categories of solid waste to be accepted
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Detailed geologic and hydrogeologic evaluation

Soil survey and segregation of suitable plant growth material (SPGM)
Site engineering plans and facility specifications

Plan of operation

Surface water and groundwater protection provisions

Odors, dust, and open burning control provisions

Accident prevention and safety provisions

Fire protection provisions

Inspection, recordkeeping, and reporting procedures

Access control and facility sign descriptions

Operator training procedures

Construction quality assurance and quality control procedures
Closure and postclosure period procedures

Financial assurance provisions

Permit Application Review and Action

The department has 120 days to review and approve or disapprove the application and
notify the applicant of the decision. If significant changes are submitted by the
applicant, the department may extend the period an additional 120 days (to a total of
240 days).

The application for a permit may be:

>

Approved

The department will provide a written notice of its intent to issue the permit. A
draft permit will be prepared by the department and made available for public
review and comment. Interested parties may submit written comments to the
department within 30 days of the public notice. If there is significant public interest
in holding a hearing, a public notice for a hearing will be published. Public
notification for hearings are the same as for draft permits. The hearing will be
conducted by the department at least 15 days after the public notice has been
published.

If the department approves the permit application based on its review and any

public comments and hearings, the department will issue a permit. The department
may include additional permit conditions.
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» Returned for clarification and additional information
Within six months, an application may be resubmitted by the applicant and must
include all necessary information to satisfy deficiencies. If no resubmittal is made
within six months, the department shall consider the application withdrawn.
Subsequent applications must be considered a new application.

» Denied

Denial of the application may be based on:

» False, misleading, misrepresented, or substantially incorrect or inaccurate
information provided in the application.

» Application fails to demonstrate compliance with regulations.

» Application proposes construction, installation, or operation of a facility which
will result in regulatory violations.

» An applicant history of environmental noncompliance.
If the permit is denied, the applicant will receive written notification and
explanation of the basis for the denial. Depending on the basis for denial, a revised
application may be resubmitted.
Permit Amendments
Landfill owners and operators with existing permits on December 1, 1992, or later were
required to apply for permit amendments necessary to bring the permit into compliance.
The application was required to be submitted either before October 9, 1993, or prior to the
existing permit’s expiration (whichever was later).
Existing Nonpermitted Facilities
Owners/operators of existing facilities that did not have a permit as of December 1, 1992,

and that were now required to be permitted, had to apply to the department for a permit by
December 1, 1994.
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VI.

Permit Fees

Each facility submitting an application must also submit payment for application
processing. These fees are outlined in Exhibit 5-1.

Annual permit fees are also required and are listed in Exhibit 5-2.

Exhibit 5-1
Application Processing Fees
- Average Daily .
Facility Waste Accepted Processing Fee

Solid Waste Transporter $ 200
Solid Waste Processing Facility 5,000
Resource Recovery System

Municipal Waste Landfill <20 tons 1,000
Municipal Waste Landfill 20 - 50 tons 3,000
Municipal Waste Landfill 50 - 500 tons 5,000
Municipal Waste Landfill >500 tons 20,000
Surface Impoundment Facility 5,000
Industrial/Special Waste Landfill <10 tons 1,000
Industrial/Special Waste Facility 10 - 100 tons 10,000
Industrial/Special Waste Facility >100 tons per day 20,000
Inert Waste Landfill >40 tons per day 2,000

When the department initiates permit modifications for unexpired permits, an application
processing fee may not be required.

A processing fee may be required when a facility initiates modifications to its existing
permit. The extent of the department’s permit review will determine if there will be a fee
and the amount .

Exhibit 5-2
Annual Permit Fees

- Average Daily .
Facility Waste Accepted Processing Fee

Solid Waste Processing Facility $ 500
Resource Recovery System

Municipal Waste Landfill 20 - 50 tons 500
Municipal Waste Landfill 50 - 500 tons 1,000
Municipal Waste Landfill >500 tons 5,000
Industrial/Special Waste Facility 500
Surface Impoundment Facility 500
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The fee period begins July 1 of each year. The fee must be paid by July 31. All fees must
be made payable to the North Dakota Department of Environmental Quality.

DESIGN

Design and Construction Plans

Modern landfills are engineered facilities for land disposal of municipal solid waste.
Written plans and specifications are developed to construct the facility and are used as
guidelines during the operation of the facility. In addition, permit application approvals
are based primarily on design plans. After a site is selected, landfill design commences.

The primary steps of landfill design are to:

>

>

>

Establish goals and objectives.

Identify design basis.

Develop alternative designs.

Evaluate designs.

Prepare detailed design.

Goals and Objectives

>

>

Control landfill gas and leachate, maximize landfill volume, and minimize costs.
Comply with rules, regulations, and permit conditions.

Protect environment.

Minimize nuisance issues (vectors, litter, dust, and noise).

Minimize costs.

Maximize operational efficiency for workers and patrons.

Protect safety of workers and patrons.

Optimize land use upon landfill closure.
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B.

Identify Design Basis

1.

Environmental rules and regulations should be reviewed and applicable standards
identified.

Determine volume and type of waste to be disposed.
Evaluate physical characteristics of the site.

a. Review topographic maps and aerial photographs

Identify location of transportation corridors, utilities, residential areas,
industrial and business sites, wells, buildings, and drainages.

Prepare a map with a scale of about 1 inch = 200 feet to illustrate existing
features on a topographic map.

Evaluate existing environmental data.

Review available geotechnical data.

If sufficient geotechnical data is not available, a hydrogeological investigation
must be conducted. The extent of the investigation will depend on available
information and hydrogeologic conditions.  Heterogeneous geological
conditions require more boreholes than homogeneous geology.

Evaluate water resources, control of runoff and run-on, pollution of surface and
groundwater, stream location, flow rates, floodplains, surface water runoff
rates, precipitation and evaporation rates.

Evaluate the potential for gas or leachate migration and the suitability of soil as
landfill base and cover material.

Prepare cross sections to provide a side view of soils and geology, near to and
on the site.

Determine wind velocity and direction to evaluate controls for litter, dust, and
odor.

Review transportation requirements in relation to design.

» Site entry
» Required road types

» Traffic control
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e Route of trucks to working face
e Minimize waiting times
e Public access

e Separate working areas for individuals and commercial collection
services

d. Site operations

» Operator

» Waste quantities and landfill volume requirements
» Excavation requirements and available cover

» Procedures

» Equipment

>

Costs and revenues
e. Postclosure use

» Options for land use
» Compatibility with surrounding land use

» Landfill limitations

C. Alternative designs

Alternative designs may be proposed. The engineer, operator, and other interested
parties should be involved with selecting alternatives. The involvement of several
entities will allow consideration of design from several perspectives.

D. Evaluating Designs and Selection of Design(s)

Designs should be ranked by various factors such as cost, efficiency, equipment
demands, schedules, general preferences, and regulations.

E. Preparation of Detailed Design

1. The following items must be included in the landfill design:

» Pre-existing conditions

» Landfill elevations and slope
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Earthwork balance
Surface water flow
Leachate control
Landfill gas control system
Zones

perimeter

entrance

visual

interior
Cell design
Sequence and chronology of development
Plan of operation

Groundwater monitoring wells

2. The written document submitted to the department and used for conducting daily
operations will include the requirements listed in item 1 and referenced as necessary
with the following illustrations and narratives:

>

>

Title sheet and location map
Original United States Geologic Survey (USGS) quadrangle map of 1:24,000

Existing site conditions on a map of about 1 inch to 200 feet, with 5-foot
contours

Phased site development plans

Cross section plans

Final contour plans

Operator name, address, and phone number
Legal land description

Compliance with state, federal, and local laws

Ownership (e.g., right-of-way, easements, mineral rights, and affected adjacent
property)
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» Soils, geologic, and hydrogeologic information for the site and as necessary for
the surrounding area

» Limitations or restrictions for use as landfill
» Design and construction standards

» Standard operating procedures

» Environmental monitoring

» Closure/postclosure development

Methods of Disposal

A.

|o0

Obijectives

Landfills should be designed and operations should be conducted to maximize waste
density. Optimizing waste density extends landfill life and makes the landfill safer for
the environment, workers, and the public.

Areas within landfills are often referred to as cells. Cells may be designated by name,
letter and/or number combinations, or waste category.

Completed cells or vaults at the same elevation are termed lifts. A completed fill area
consists of one or more lifts. Cell dimensions are based on waste volume; waste type;
acceptable working area; degree of compaction; and frequency, amount, and
consistency of cover.

Area and Trench Landfill Design Methods

Some landfills or portions thereof are combinations of both area and trench operations.

1. Trench - A trench is excavated with appropriate material saved for use as daily
and/or final cover. Solid waste is deposited within the trench at the shallowest
portion or face. Waste is compacted and then covered. The trench is filled from
the shallow end to the deep end.

Trenches should be dug at least twice as wide as the equipment which must operate
in them.

Trench depth is based on soil, geologic, and groundwater conditions.
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C.

Trenches should be designed for operations to be conducted perpendicular to
prevailing wind direction. This procedure reduces blowing litter. The trench floor
should be designed for good drainage.

2. Area - Solid waste is deposited, compacted, and covered on the natural surface of
the ground or on top of previously deposited waste. Prior to waste deposition,
topsoil should be stripped for future use.

Sequence of Development

Areas should be excavated so that cover and topsoil material which is “first in” is “first
out.”

The more quickly stockpiled topsoil is used, the higher the levels of microorganisms,
the better the soil structure and porosity, and the greater the levels of organic matter
and other nutrients. Backhauling of topsoil (stripping topsoil and immediately placing
it for use) is the most effective method of handling topsoil.

Topsoil and cover material should be stockpiled in locations which are out of the way
of operations, but at distances which maximize transportation efficiency.

Haulage distances and routes should be selected to maximize equipment efficiency.

Landfill designs should incorporate sequential development so that completed portions
of the landfill can be properly closed while active portions of the landfill continue to
accept waste. Equipment and operational efficiency should be primary considerations
with sequential development designs.

In landfills without leachate collection, it is beneficial to fill from high to low areas to
facilitate drainage of leachate. Conversely, when a leachate collection system is in
place, it is generally best to fill from low (where the pump is) to high.

Operational Calculations and Plan Reading

Landfill operators should have at a minimum the following survey equipment in order to
monitor landfill construction and progression.

vV v.v. v.Y

Engineer’s level and tripod or hand level
25-foot telescoping level rod

Scale to match plans

100-foot plastic tape on reel

Field book for notes
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» Calculator

The key below is used for the following exercises:

KEY

Area

Base (length)
Height
Length
Volume
Width

s<rITw»

A. Calculation of Areas

1. Square or rectangle = length (L) x width (W)

Assume that the following landfill area will be disturbed by stripping topsoil
(determine the area in square feet).

100 feet

435.6 feet
Solution = L x W = 435.6 feet x 100 feet = 43,560 ft?

2. Triangle = % x Base (B) x Height (H)

Calculate the area of the triangle. Results are reported in square feet (sq ft).

10°

5‘)
Solution =% x B X H =¥ x 5 feet x 10 feet = 25 feet
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3. Number of acres in area = Square feet (sqg. ft) = Acres (A)
43,560 sq. ft

To convert the area in #1 from square feet to acres, divide the number of square
feet by the number of square feet in one acre as follows:

43560 ft2 = 1lacre
43560 ft2* = 1lacre
43,650 ft*/acre

Always check the units of measure to be certain that the calculation is being done
correctly.

ft? + ft> = acre
acre

B. Calculation of Volumes

1. Rectangular solids

Assume that the acceptable topsoil totaling 20 feet in depth will be excavated from
this area. Calculate the volume of this excavation.

100’

435.6°
Volume (V) = Length (L) x Width (W) x Height (H)

Solution = L x W x H = 435.6 feet x 100 feet x 20 feet = 871,200 cubic feet or
871,200 ft

Convert the results, which are in cubic feet, to cubic yards.
1 cubic yard = 3 feet x 3 feet x 3 feet = 27 ft*
To calculate the number of cubic yards of volume, divide the cubic feet by 27.

Cubic feet = Cubic yards
27 cubic feet

871,200 ft® = 32,266.7 yd?
27 feilyd®
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Assume that this excavation area will serve as an evaporation pond. How many
acre-feet of water will it hold?

Convert cubic yards to acre-feet.

This conversion is often used when reference is made to soil, cover material, or
water.

Solution = 1 acre-foot = 1 acre which is 1 foot deep

In the above example, we had 1 acre (43,560 ft?) which was 20 feet deep. Thus,
we have 20 acre-feet.

An area of 1 acre which is 20 feet deep will be equal to 20 acre-feet.
An area of 20 acres which is 1-foot-deep will also be 20 acre-feet.

. Trapezoidal solids

The shapes of excavated areas in landfills tend not to be nice, neat, rectangular
solids, but are often similar to trapezoids. The formula for the volume of a three
dimensional trapezoidal solid is:

Volume of trapezoid = Areax L3 Area=% (L1 +L2)xH
=% (30 + 35) x 10
=% (65) x 10
=32.5x10

= 325 ft?

K #* J TH=10

L,=30'
Volume = 325 ft2 x 50 ft = 16,250 ft3

. Weight and volume conversions

Solid waste is often measured in volume or in weight and must be converted to the
other unit of measure. Many landfills use scales to weigh waste. Thus, weight (in
tons) must be converted to volume in order to estimate landfill volume to be used
or completed.

Landfill operators use a range of 500-1,000 pounds per cubic yard of waste.

Various factors are used because of densities of various waste types, the use of
compactor trucks or balers, and the compaction achieved within the disposal cell.
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If 4 tons of solid waste are accepted at a landfill, what is the estimated volume if a
conversion factor of 750 pounds per cubic yard is used?

Solution = 4tons x 2,0001Ibs x 1 yd® = 10yd®
ton 750 Ibs

C. Elevations

An elevation is the vertical distance between a point and a base plane. Points of equal
elevation can be connected on a map by a line (referred to as a contour line). The
difference in elevation between points on a map can be determined from these
topographic contours.

Plane elevations are drawn based on height above sea level or using the elevation of a
fixed point on the site as the base elevation.

Permanent location and grade stakes/elevation markers are needed for references.
There may be monuments or lag screws in a tree, utility pole, or on a building. Do not
use reference points such as fence posts or roads which may be moved during
construction of fill.

Overall site plan locations and elevations should be obtained daily to ensure that the
operational plan is being followed. When elevations and locations are regularly
checked in the field, landfill construction and development should proceed according
to plan and schedule.

The most accurate method of determining elevation is with a transit or builder’s level
and a grade (stadia) rod. The stadia method is used in the field to determine horizontal
distance and elevations. The transit has an eyepiece with cross hairs (vertical and
horizontal) and two stadia hairs, one above the center line and one below the center
line. The interval between stadia lines (or hairs) gives the vertical intercept of 1 foot
on a stadia rod held 100 feet horizontally from the transit. The stadia method is based
on the principle that in similar triangles corresponding sides are proportional.

5 - AmB ~amb
;%g —A
@ B
a

The terms used in determining elevation include:
Benchmark (BM) - a permanent, immovable object that has a known elevation

Height of Instrument - the elevation of the cross hairs on a leveled instrument
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Backsite (BS) - the grade rod reading (height) when placed on the benchmark
Foresite (FS) - the grade rod reading at the point where the elevation is unknown
Surveying (or grade) rods are divided into tenths of feet. The following sketch

illustrates the correct interpretations of elevations on a rod if the horizontal cross hair
falls on the point indicated.
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1. Determining the slope

Although this section provides explanations of how slope can be determined by
surveying, the landfill operator may prefer to use a clinometer which provides a
quick slope reading. The clinometer is small (fits in pant pockets), relatively
inexpensive, and easy to learn how to use. The clinometer provides a direct reading
of slope in percent and angle in degrees.

To use the clinometer, first place a stake in the ground upgrade at eye level or have
someone at about the same height stand at the desired point on the slope. Then go
to the base of the slope, and sight back to the stake or the person. Keep both eyes
open. Look through the clinometer with one eye, and look at the object with the
other eye.

This method can be used in the reverse direction on slopes. In other words, the
stake can be placed downgrade with sightings taken from the upgrade location.

Degree Scale Percentage of Slope Scale

Step 1. Determine the difference in elevation between the toe and the top of the
slope using methods previously outlined.
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Step 2.

Step 3.

Determine on the ground the horizontal distance between the two points.
Do not measure the combined horizontal/vertical distance.

Incorrect Correct

A tape (plastic or metal) or chain should be available to measure distance
on the ground. Surveyors use metal tape because it does not stretch and,
therefore, provides more accurate measurements. For estimating purposes
or situations which do not require such precise measurements, a plastic
tape or individual paces can be used. (Operators should measure their pace
at a normal stride for later use. Paces may range from 2% feet to 3% feet
depending upon the person’s size and stride.)

At times, operators will need to know directions (north, south, east, west,
etc.) and degrees. Reference to maps and plans must frequently be made,
which indicate direction. A compass should be available to more
accurately determine direction. Directions and degrees are depicted on
faces of compasses. Maps and plans generally have “north” located on
them.

Calculate the percent of grade or slope as follows:

This example uses the elevations recorded from the field book page on the
immediately preceding page and a measured horizontal distance of 50 feet.

Slope (grade) = Difference in Height x 100
Difference in Length x 100

Rise x 100
Run

% Slope = 711.00 feet - 701.00 feet = 10feet = 20%
50.00 feet 50.00 feet

Slope can also be referred to as 100 = 5:1
20%

If the designed slope was 5:1, then the as-built slope meets those
specifications.
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Elevation 711.0°

20%

50.00° 5
Elevation 701.00°

D. Contour Lines
Engineering plans use contour lines to depict changes in elevation.
Contour lines:
» Connect points of the same elevation.
» Never cross each other.

The closer together the lines, the steeper the slope; the further apart the lines, the gentler
the slope.

When contour lines are closed, they represent either a summit or depression.
10

7 5
summit depression

20
T —

The “Rule of V’s” is that V’s formed by map contours along a drainage will point
upstream.

The difference in elevation between two points can be determined using contour lines.
The distance increment or contour interval represented by each line should be noted on
the map. Each line may represent 5 feet, 2 feet, etc. Count the number of lines between
the two points. Multiply that number times the contour interval. The first line is not
counted since that is the starting point and does not represent a change in elevation.
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What is the elevation difference between the two points in the diagram?
510 20

122

The answer is 35 feet.
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CONVERSION TABLE

To convert ========== multiply by s=========> to obtain:
Acres (A) 43,560 Square feet (ft?)
Acre-feet 43,560 Cubic feet (ft%)
Acre-feet 325,851 Gallons (gal)
Centimeters (cm) 0.3937 Inches (in, )
Centimeters (cm) 0.01 Meters (m)
Cubic centimeters (cc) 1 Milliliters (ml)
Cubic feet (ft%) 1728 Cubic inches (in%)
Cubic feet (ft3) 7.48052 Gallons (gal)
Cubic feet (ft%) 28.32 Liters (L)
Cubic feet/second (ft3/sec) 448.831 Gallons/minute (gal/min)
Cubic feet/second (ft3/sec) 0.646317 Million gallons/day (mgd)
Cubic yards (cy, yd?) 27 Cubic feet (ft3)
Degree-angle (°) 60 Minutes (min)
Feet (ft) 30.48 Centimeters (cm)
Feet (ft) 12 Inches (in, ©)
Feet (ft) 0.3048 Meters (m)
Feet (ft) 1/3 Yards (yd)
Feet of water 0.4335 Pounds/square inch (psi)
Gallons (gal) 0.1337 Cubic feet (ft?)
Gallons (gal) 3.785 Liters
Gallons (gal) 8 Pints-liquid (pt)
Gallons (gal) 4 Quarts-liquid (qgt)
Gallons water (gal) 8.3453 Pounds of water (#)
Grams (g) 1000 Milligrams (mg)
Hectare (ha) 10000 Square meters (m?)
Kilograms (kg) 2.205 Pounds (Ib, #)
Kilograms (kg) 1000 Grams (g)
Liters (L) 1.057 Quarts-liquid (qgt)
Liters (L) 1000 Milliliters (ml)
Meters (m) 3.281 Feet (ft, )
Meters (m) 39.37 Inches (in, ©)
Miles (mi) 5280 Feet (ft, )
Miles (mi) 1760 Yards (yd)
Milligrams (mg) 0.001 Grams (g)
Milligrams/liter (mg/1) 1 Parts/million (ppm)
Millimeters (mm) 0.001 Meters (m)
Million gallons/day (mgd) 1.54723 Cubic feet/second

(cu ft/sec, ft?/sec)
Million gallons/day (mgd) 694.44 Gallons/minute (gpm)

5-20



CONVERSION TABLE

To obtain <======== divide by ========== to convert:
Ounces (0z) 0.0625 Pounds (Ib, #)
Ounces (0z) 28.349527 Grams (g)
Pounds (Ib, #) 16 Ounces (0z)
Pounds (lb, #) 453.4924 Grams (g)
Pounds of water 0.01602 Cubic feet (ft%)
Pounds of water 0.1198 Gallons (gal)
Quart-liquid (qt) 0.9461 Liters (1)
Square feet (ft?) 1/9 Square yards (yd?, sq yd)
Square inches (in?) 6.452 Square centimeters (cm?)
Square meters (m?) 10.76 Square feet (ft?, sq ft)
Square miles (mi?) 640 Acres (A)
Square yards (yd?) 9 Square feet (ft?, sq ft)
Temperature (°C) .

(9/5 x C) + 32 1 Fahrenheit (temperature)
Temperature (°F) .

(F - 32) X 5/9 1 Centigrade (temperature)
Watts 1.341 x 103 Horsepower (hp)
Yards (yd) 3 Feet (ft, )
Yards (yd) 36 Inches (in, ©)
Yards (yd) 0.9144 Meters (m)

EROSION CONTROL

l. Purposes

A. Purposes for Controlling Storm Water Include:

» Compliance with U.S. EPA Storm Water Regulations as described in 40 CFR Parts
122, 123, and 124

» Controlling run-on and runoff of surface waters resulting from maximum flow of a
25-year, 24-hour storm

» Prevention of surface water migration into landfill and through waste which can
create leachate

» Maintenance of surface water quality
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» Prevention of flooding

» Prevention of soil erosion

» Prevention of waste being carried by moving water

» Safety of landfill workers and the general public
At present, it appears that the North Dakota Solid Waste Management Rules have been
written such that no additional federal regulations will apply to municipal solid waste
landfills. Each landfill operator should be aware of the federal Storm Water Regulations.
Landfill operators should maintain contact with the department to determine if any changes

pertinent to these regulations will be required at their landfills.

B. Purposes for Controlling Wind Erosion

» Reduction of dust, waste, and odors which may blow within the landfill area and
off the site

» Minimization of damage to daily cover, final cover, and topsoil piles
» Reduction of wind erosion for more successful revegetation activities
Methods of Control

Erosion control is intended to create energy dissipators — something that will reduce the
energy of the wind or water and thus reduce its erosive force. Combinations of methods
should be employed.

Knowledge of soil types and characteristics, vegetation, construction procedures, and laws
of physics enable landfill operators to make more effective erosion control decisions during
landfill planning and operations.

Experience is invaluable for evaluating the success of each erosion control method.
Knowledge of specific areas more susceptible to erosion contributes to continued
improvement to landfill erosion control plans.

Control of surface water and other environmental influences is not confined just to
landfills. Transfer stations, bailing facilities, and compaction systems are susceptible to
adverse effects from the weather. All solid waste management facilities should be
designed, constructed, and operated to protect the tipping floor from wind, rain, or snow.
Surface water and groundwater should be protected from the solid waste management units
by controlling runoff and instituting equipment washdown water control measures.
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The following procedures should be implemented for control of wind- and water-induced
soil erosion:

A

Compaction of solid waste minimizes the potential for precipitation to enter the waste
and thus become leachate.

Revegetation of trees, shrubs, and grasses improves wind control by slowing down
wind in localized areas, reducing speed of moving water, and trapping windblown dust
and waste. Vegetation also holds the soil in place to help prevent wind and water
erosion.

Cover crops should be selected based on suitability to the local climate, compatibility
with soil types, and their growth rate. At least one plant species should be planted that
will provide quick cover. This holds the soil in place until other species can become
established. Final reclaimed areas require permanent revegetation. Temporary
vegetation may be necessary on slopes, cover stockpiles, and especially on topsoil
stockpiles. Shallow-rooted species are preferred.

Contour tillage operations are conducted perpendicular to the slope along the contour.
Whether conducting waste management operations or farming, this procedure
minimizes blowing dust and waste and reduces the erosive force of surface water. This
method actually creates tiny ridges which trap the water and soil before they move
further down the slope. Operations are thus safer for landfill workers and patrons.

Types of soil and cover material can be selected for the specific situation. The final
cover must be less permeable than any bottom liner or natural subsoils present or have
a hydraulic conductivity of at least 1 x 10”" cm/sec, whichever is less. Soils with higher
clay content are better selections for liners and final covers.

Looser soils with a good balance of clay, silt, and sand such as silt loams are excellent
for vegetative growth, but they may not have sufficiently low permeability for use in
building final covers or liners.

Soils with higher sand content are more susceptible to water erosion. When these soils
are present in substantial quantities, they may serve well as daily cover.

Ridges can be constructed with special types of equipment. These ridges or berms slow
down movement of soil due to wind and water.

Constructed depressions can be built in soil or other overburden with a sheepsfoot roller
to make small pockets for water to be retained and not flow over exposed areas. The
small depressions will to some degree also reduce wind erosion. This method should
be used only for short-term erosion control.
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. Terraces can be built to reduce the length on the slope and create plateaus of which soil
can be retained. Various types of earth-moving equipment can be utilized to construct
terraces of various sizes.

Mulch of straw, hay, compost, or some type of fabric cover can be used to hold more
moisture in uncovered or newly revegetated soil. The mulch also serves to hold the
soil in place while plant species are becoming established. Covers include jute or nylon
matting. In some cases, mulch can also be a seed source.

Diversion and drainage channels can be constructed to direct surface water away from
the landfill and its waste. By directing surface water, it can be better managed.
Channels may be ditches, berms, or culverts. Some ditches and berms may require
lining or damming with straw bales secured into the ground, concrete, rock, fabric
cover, or pipe to maintain the channel integrity. Concrete, rock, and fabric covers must
be properly placed to ensure that they do not erode. Channels (ditches, berms, and
culverts) require cleaning and maintenance to allow them to continue to properly divert
surface water.

. Surface impoundments can be constructed to hold surface water. These impoundments
allow sediments to settle out of the water runoff before release into surface waters such
as streams or rivers. Water in impoundments can also be sampled to determine if any
constituents are present which require more extensive water treatment.

Inlet protection may be required to prevent sediments from accumulating to a point
where the inlet no longer functions properly. Protection may include straw bales
secured into the ground, fabric fence barriers, rock check dams, or metal standpipes.
These protection devices provide a water-ponding effect and allow particles to settle
out before entry into the water inlet system.

. Eliminate depressions which allow ponding of substantial quantities of water and
present safety hazards associated with heavy equipment and small vehicle operation.

Trench-operated landfills present great potential for water to enter the waste. Water
should be removed from trenches prior to depositing waste. Procedures and equipment
should be available for conducting water removal from trench operations.

. Optimize slope length and percentage to maximize and direct water runoff and
minimize soil erosion. The grade of slopes must be between 3 and 15 percent. Steeper
slopes may be allowed if justification is demonstrated. Maximum allowable slope in
any instance is 25 percent. Ditches and operating areas must be sloped to allow water
to flow downhill.

. Adjacent lands must not be adversely affected by the landfill’s surface drainage system.
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Evaluation of Erosion Control

Soils should be identified by a soil scientist and then selected for their intended use and
exposure. For example, soils with higher silt contents tend to be more erodible but are
good for vegetative growth. Sands may be less susceptible to wind erosion but can be too
porous for good vegetative growth.

More detailed soil surveys are available for most North Dakota counties.

For those counties which do not have completed soil surveys, some field data is available.
The Natural Resources Conservation Service can provide soil surveys and other soils-
related information and can assist landfill operators with developing specific management
practices for their landfills.

LINER DESIGN AND LEACHATE CONTROL

Purpose of Leachate Control
Constituents of leachate:
» Can be toxic to plants, animals, and/or humans.

» Can degrade the quality of drinking water sources for wildlife, domestic livestock, and
humans.

» Can cause deterioration of structural foundations, subsurface utilities, and natural
geologic formations.

Produced leachate can migrate off the landfill by entering soils, geologic materials,
fractures in the subsurface, underground utilities and other underground routes.

Baseline groundwater monitoring and hydrogeologic data provide the foundation from
which one designs a liner and leachate collection system for a landfill. In addition to
collected data, the following field conditions may indicate uncontrolled leachate:
» Standing water in trenches
» Surface water ponding
» Mottled soils
Soils with this marbled appearance may have a seasonal high water table of potential
flows of groundwater into area

» Distressed or flourishing vegetation
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» Springs, seeps, or moist soils

» Heavy rainfall or nearby irrigation events
These events can trigger leachate problems. Subsequent to these events, the landfill
operator should inspect the facility for evidence of uncontrolled leachate.

Leachate Migration

Landfill leachate migrates through routes of least resistance. Several potential routes for
leachate migration within a landfill and off the landfill include:

» Pores and fractures in waste, soil, and geologic materials
Water generally travels faster through sands and gravels than through silts and clays.
Heavily fractured clay-rich soils may also be relatively transmissive. Liner, daily
cover, and final cover should be selected with consideration of these factors.

Air pockets within compacted waste provide avenues for water to travel. Waste
compaction reduces the size and number of routes within the waste cells.

» Cracks or joints in constructed facilities
Facilities within and adjacent to the landfill must be considered.

» Sub-surface utilities
Leachate can migrate through disturbed areas where subsurface utilities have been
placed and subsequently into service openings.

» Weak areas in basements and floors
Leachate can exert sufficient pressure to break through weak areas and enter structures.

Weather conditions affect leachate generation and migration. Elevated temperatures
increase the potential for leachate migration. Restrictive layers such as unfractured clay,
clay liners, synthetic liners, and less permeable covers suppress the migration of leachate.
Wet surface conditions and frozen ground may prevent leachate from escaping at the edge
of a landfill.

Leachate Control
Leachate can be generated by vertical infiltration of precipitation or by horizontal

migration of groundwater into the landfill cell. Exhibits 5-3, 5-4, and 5-5 depict potential
surface and groundwater movement.
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Exhibit 5-3
Lateral Migration of Landfill Leachate

Clay or Synthetc Cap Clay Soil, Frozen or
(Low Permeabiliry) Sarurated Soil, or Pavement
(Low Permeability) A

Sand and Gravel Soil .
(High Permeability)

Exhibit 5-4
Vertical Entry of Water Into Landfill for Leachate Formation

Clay or Synthetic Liner Sand and Gravel Cap
(Low Permeability) (High Permeability)

£ 4 |
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Exhibit 5-5
Profile of Liner, Waste, Cover in Relation to Water Movement
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Methods of control include the following:

» Waste compaction, daily cover application, and placement of final cover with low
permeability all serve to minimize infiltration of water into the solid waste cell.

» Cut-off walls constructed of clay prevent the inflow of groundwater. Exhibit 5-6
illustrates this procedure.

Exhibit 5-6
Cut-Off Wall
CUT-OFF WALL r 'Pﬁm CUT-OFF WALL
™
\
/fr LANDFILL| CELS
- ATEA TABLE
QJJN J/,/
& N“NN _J,—"
e N _ L NEW WATER TABLE

= . 2 T TTTTTT===2 -t

T

LEACHATE COLLECTION TRENCH

» The groundwater table can be controlled by the installation and operation of wells and
trenches. Water tables can be lowered below the elevation of the waste by pumping
water to central locations for subsequent transfer.

» Liners and leachate collection systems can be designed, installed, and operated to

prevent horizontal migration of water into the cell and migration of leachate out of the
lined cell.
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V.

Liner Design and Leachate Collection Systems

A. Objectives

Any new or lateral expansion of a municipal waste landfill must be underlain with a
hydraulic barrier (liner) and leachate removal system capable of collecting and
removing leachate and contaminated surface water within the landfill. The combined
final cover, liner, and leachate removal system must achieve a site efficiency of 95
percent or more for rejection or collection of the precipitation which falls on the site.
Exhibit 5-5 illustrates the relative placement of liner components and leachate
collection systems, and it depicts potential water movement through a landfill.

Liners prevent the flow of potential contaminants:
» By obstructing the flow by virtue of the liner’s low permeability.

» By reducing pollutants by adsorption, ion exchange, complexing, or chemical
reaction.

Specific liner and leachate system design depends on many site-specific factors:

Waste quantity and composition

Operational life of landfill

Postclosure period

Soils on and near site

Hydrology and hydrogeology

Other critical environmental factors

Acceptable generation and migration of leachate

Permeability of available clays

Compatibility of system materials with waste, leachate, and groundwater

Cost of system materials, installation, and maintenance

vV VvV vV vV vV vV vV v vY

System reliability

The liner and leachate system must be designed to work in conjunction with each other.
Both the liner and the leachate systems must maintain their integrity for the active life
and the postclosure period of the facility.

Liners must cover the bottom and the sides of the landfill. Exhibit 5-7 is a guideline
for a portion of the quality assurance/quality control requirements for tests which must
be performed on the natural soil subbase and liner components.
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Exhibit 5-7
Incomplete QA/QC Requirements Table
(Associated with the NDDoH Quality Assurance Guidelines)

Subbase Preparation - to 12 inches

Density and in-place moisture

> 90% modified or 95% standard proctor
density

> 1 test/100 ft grid

Grain-size distribution, soil classification,
moisture content, dry density

> 1 test/5000 yd® and at major soil type
change

Standard or modified proctor test

Minimum (5-point curve) for every 10,000
cubic yards with an additional test for any
major change in soil type

Clay Liner Specifications

Lift thickness < 6 inches
Permeability <1x107cm/s
Gravel and rock < 3/4 inches
Modified proctor density > 90%
Standard proctor density > 95%

Placement moisture content

2 - 5% wet of optimum moisture

Unacceptable material

Visual control, appropriate testing

Density and in-place moisture

<1 test/100 ft grid

Moisture-density (proctor) testing and
Atterburg limits

> 1 test/5000 yd® and at any major soil type
change

Grain-size distribution, size, soil
classification, moisture content, dry density

> 1 test/1000 yd® or 1 test/acre and at any
major soil type change

Hydraulic conductivity testing

> every third grain-size test

P200 content

> 50%

Clay-size fraction

>30%

Clay Side Liner Specifications

Everything same as clay liner, except density
and as-placed moisture content

One test on each 200 lineal feet for each lift,
offsetting each test on each subsequent lift

Horizontal lifts

Width of scraper
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The leachate collection system design must include the following considerations:

Hydraulic conductivity of the existing landfill liner
Thickness of the liner

Rates of leachate percolation into the drainage layer
Porosity of the aggregate in the drainage layer
Hydraulic conductivity of the drainage layer

Slope of bottom grades

vV vV v v v v .Yy

Flow distance

Decomposition by-products, natural soil in contact with system components, and
groundwater should all be compatible with liner and leachate system components.
Manufacturers of these components can conduct bench scale and limited field tests to
determine the integrity of the liner and leachate system when exposed to waste, soil,
and groundwater.

Liner Components and Characteristics

Liners must consist of one of the following:

» Natural soil liners must be at least 4 feet thick with a hydraulic conductivity not to
exceed 1 x 107 cm/sec. Preferred Unified Soil Classification System (USCS) soil
classifications include CH, CL, and ML (primarily the clays, loams, and silts).
These soils tend to have a low permeability and high adsorption for identified
contaminants.

4’ natural soil with hydraulic conductivity
: not to exceed 1 x 10”7 cm/sec

» Composite liner consisting of:

e Upper component of at least 30 mil flexible membrane liner

e Lower component of at least a 2 -foot layer of compacted soil with a hydraulic
conductivity of no more than 1 x 10" cm/sec

ll ‘I Illllll Il III 30 mil flexible membrane liner (60 mil if HDPE)

2’ layer of compacted soil with hydraulic
X . conductivity of no more than 1 x 10”7 ¢/sec
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Flexible membrane liner components consisting of high-density polyethylene (HDPE)
shall be at least 60 mil thick. The flexible membrane liner component must be installed
in direct and uniform contact with the compacted soil component.

The composite liner design may be preferred due to its lower permeability and reduced
thickness requirements for the natural soil component. Areas with insufficient clay for
liner material may consider this alternative to be more cost-effective. If a landfill is
sited and managed properly, many areas of North Dakota have adequate clay material
for the liner and cover. Federal regulations give preference to composite liners.

» Alternative liner and leachate removal systems may be approved by the department
based on the proposed system’s demonstrated ability to control leachate migration.
These alternatives may be allowed by the U.S. EPA only if the state’s program is
approved.

Clay Liner and Cap Construction Testing

Clay liners and caps require careful design, construction testing, and protection. The
selection and placement of compacted clay soils is critical to meet the required
permeability of 1 x 10 cm/sec. The condition and moisture level of the soil must be
closely monitored.

If the material consists of a claystone, a rock crusher and screen may be utilized to
pulverize the material to an adequate consistency. Appropriate precautions must be
exercised to avoid rocks and gravel larger than 0.75 inch in the liner material. For clay
liner soils which are placed within 2 feet of the top of the clay liner surface (upper 2
feet of liner), rocks and gravel larger than 0.75 inch must be screened or removed from
the soil. A road reclaimer or tillage equipment may be used to break up the soil clods.
If the soil is not of appropriate moisture consistency, it may be necessary to either add
water or allow the soil to dry.

Clay placement should be performed as follows:

1. The clay soils should be placed to achieve a maximum thickness of 6 inches per
compacted lift and compacted to a minimum of 90 percent modified moisture
density (proctor) or 95 percent standard proctor density. Additional compaction
efforts may be necessary, based on the moisture density relationship and
permeability information.

2. The clay must be compacted 2 to 5 percent wetter than the moisture content at
maximum proctor density.

3. Placement and/or compaction of frozen soils is prohibited. Frozen soils which are
identified must be removed from the liner. Special precautions to prevent freezing
of the clay liner are necessary. These methods include soil cover and/or insulation.
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4.

Attention must be given to the use of proper compaction equipment and methods.
The tamp foot or sheepsfoot compactor should weigh, at a minimum, 30,000
pounds. Equipment in the range of 60,000 to 70,000 pounds is preferred since it
provides better compaction. Field equipment must be operated to break clay lumps
and to knead the clay materials together. A minimum of four to six passes of the
compaction equipment per lift of soil are required to ensure structural improvement
of the soil.

Visual control is necessary to identify and remove or otherwise handle unacceptable
material.

Appropriate testing and documentation during clay liner and clay cap construction is
required.

1.

As discussed in item 1 in the previous section, one density and as-placed moisture
content test are required per 100-foot grid pattern at the base of the cell on every
lift and offset on each subsequent lift. Nuclear density testing may be utilized rather
than sandcone tests. Some limited sandcone testing should be utilized to verify
nuclear tests. Use of a 12-inch probe could allow reduced frequency of testing since
the probe will effectively monitor two lifts per test. Nuclear density testing holes
must be filled with clay or bentonite. Greater testing frequency should be utilized
in confined areas, small facilities, or where thinner liners are allowed.

Moisture density (proctor) testing (minimum 5-point curve) should be completed,
at a minimum, on every 5,000 cubic yards or less of material used and with any
change in the major soil type with a minimum of one test per lift of soil. Modified
proctor density testing is preferred to standard proctor density.

Laboratory determination of as-placed moisture content, dry density, and Atterburg
limits at a minimum of one test for each 5,000 cubic yards of material used.

Soil classification tests for grain size distribution and soil classification must be
completed at a frequency of, at a minimum, one test for every 5,000 cubic yards of
clay placed or at a frequency of one test per acre and with any change in the major
soil types.

Hydraulic conductivity testing of the liner should be completed at a frequency
equivalent to every third grain size sample required under item 3 above, with a
minimum of three tests per site or construction phase. Laboratory test methods
utilizing a Shelby tube or on hand-carved samples from the liners are inferior and
have been documented to underrepresent actual permeabilities by a factor of 900 to
1,300. Some in situ (in place) testing of liner and cap construction utilizing single-
or double-ring devices is preferred to verify laboratory results. Landfill leachate
may be used instead of water in the liner tests.
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6. Porosity should be calculated in conjunction with permeability tests.

The modified proctor compaction test is preferred to the standard proctor test. A
proctor test identifies the moisture content associated with maximum compaction
for a specific compactive effort. This moisture is referred to as the optimum
moisture level.

The standard proctor compaction test identifies a maximum dry density and an
optimum soil moisture content for a given compactive effort. Permeability can be
substantially decreased by compacting soil at controlled moisture contents. When
constructing liners and cover systems, soil should be compacted at moisture
contents of 2 to 5 percent of optimum to take advantage of high plasticity. Higher
moisture contents may result in operational limitations.

Permeability tests should be conducted at densities and moisture contents which
can be achieved in the field. Laboratory and field tests should be as comparable as
possible to prevent major discrepancies in predicted soil characteristics.

For more information, see the department’s Guideline 5: Quality Assurance
Guidelines for Construction of Landfill and Surface Impoundment Liners, Caps,
and Leachate Collection Systems.

D. Slope Stability

One major concern of natural soil liner installation is the stability of soil liners on side
slopes. The type of soil liner and the undisturbed material with which it will be in
contact will determine the potential for slope failure.

Factors to consider when evaluating slope failure include loads placed on the slope,
soil strength, and site hydrology. Slope failure can also result from liner deterioration
due to leachate generation.

In many cases, slopes less than 4:1 (25 percent) may not fail. However, some landfill
designs may require steeper slopes.

The landfill’s engineer should evaluate all potential factors for slope failure and must
design the landfill accordingly.

Removal of the base (or “toe”) of the actual or potential unstable slopes often results in

greater slope instability. Additionally, a slump block may be reactivated by excavating
its “toe.”
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E. Flexible Membranes

Flexible membrane liners (FML) can be composed of several types of polymers and/or
additives to achieve the desired properties. Major types of FMLs include:

» Butyl rubber

» Chlorinated polyethylene (CPE)

» Chlorosulfonated polyethylene (CSPE)
» Elasticized polyolefin (ELPO)

» Ethylene propylene rubber (EPDM)
» Neoprene

» Low density polyethylene (LDPE)
» High density polyethylene (HDPE)
» Polyvinyl chloride (PVC)

Membrane selection should be based on:

Weathering resistance

Soil compatibility

Resistance to biological attack
Physical suitability

Compatibility with waste

vV v v v v Vv

Practicality of installation

During construction, membrane liners are subject to deterioration by ultraviolet light
and potential temperature extremes.

Membrane liners are subject to soil constituents such as metal oxides, chlorides, sulfur-
containing compounds, organic compounds, corrosive waste or leachate, corrosive soil
pH, and petroleum products. If the soil in contact with the liner is characterized by any
of these conditions, the selected membrane must be designed to be more resistant to
these compounds.

Microbes, insects, rodents, larger animals, and plants may also rupture the membrane.
Physical properties of the membrane include:

» Adequate tensile strength
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Tear, puncture, and creep resistance
Adequate thickness

Adequate elongation properties
High seam strength

Extremely low permeability (virtual impermeability)

vV v v v v Vv

Ease of field seaming

Seams are the weakest link in liners. They must be installed correctly, and tests must
be performed to provide proof of their reliability. Dust and temperature can affect seam
performance.

Another potential problem area with liner installation is anchoring the edges of the
liner. The following diagram, Exhibit 5-8, illustrates proper placement. If the liner is
not properly anchored, it could be pulled out, and corners will be more susceptible to
leachate generation and migration.

Exhibit 5-8
Liner Anchor

BACKFILL

v
%

It is unlikely that a liner will be 100 percent effective. Each step of the installation
process conducted correctly is one more step to maintaining an effective system.
Professionals with liner installation experience must be engaged for liner installation
and maintenance. When these experts are at the landfill, seize the opportunity to ask
them questions about the performance of the landfill’s liner and other liners with which
they have experience.

Leachate System Components

A leachate collection system includes a highly permeable layer of material over the
landfill liner which directs the flow of leachate from above to a collection point outside
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the waste cell. The leachate removal system must have a collection efficiency of 90
percent or more and be capable of maintaining a hydraulic head of 12 inches or less
above the liner.

Components of the system include:

» Highly permeable layer (drainage layer) primarily of sand or gravel

» Network of perforated pipes laid within the drainage layer (collection pipes)

» Filter layers of aggregate (sand or gravel) or geotextile fabric placed to prevent
clogging of the system at intersections and within pipes

The following exhibit illustrates a general design for leachate collection systems:

Exhibit 5-9
Typical Leachate Collection System Design
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A
TO LEACHATE TREATMENT SYSTEM

1. Drainage layer

The drainage layer provides a path for leachate to flow to collection pipes and
protects the bottom liner from damage by heavy equipment and the first layer of
solid waste.

The drainage layer of the leachate removal system must have a hydraulic

conductivity of 1 x 10 cm/sec or greater. Optimum hydraulic conductivity is
generally between 102 and 10 cm/sec. The lower the conductivity, the closer
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together the collection pipes must be laid to prevent an accumulation of leachate
without transport. Plastic drainage nets can also be used in conjunction with
aggregate to achieve optimum hydraulic conductivity. However, a filter fabric must
be placed between the drainage net and aggregate to prevent particles from
obstructing flow through the nets.

The drainage layer must have sufficient thickness to provide a transmissivity of 3.0
x 102 cm?/sec or more.

Collection pipes

Collection pipes should be placed to allow gravity to transport leachate. Installation
of pumps or sumps within the operational area of the landfill is impractical due to
daily operations and maintenance conflicts.

Pipe materials must be selected based on:

Type of leachate

Flow requirements
Abrasive conditions
Corrosive conditions

Pipe material characteristics
Installation requirements
Maintenance requirements
Cost

vV Vv v v v Vv Vv

Pipe should be between 6 inches and 8 inches in diameter. In some cases, smaller
pipe may be acceptable for short-term dewatering. Pipes should be laid in straight
lines. In some cases, curved lines may be acceptable if undue stress is not placed

on piping.

Joints do not need to be leak-proof since the pipe is perforated. However, they must
be of adequate stability.

The end of each line should have a maintenance hold or cleanout to allow removal
of solids and to periodically inspect the system.
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3. Grading
Bottom grading should be at least 2 percent, with a maximum of 5 percent for areas
which must be excavated. Natural topography may allow greater bottom slopes
with less excavation.

The trenches in which the pipe is placed must be of a “V” shape to allow water to
flow.

4. Leachate treatment

Exhibit 5-10 illustrates an example of an above-grade leachate removal and storage
system.

Leachate treatment presently being utilized in North Dakota includes:

» Collection in evaporation ponds before discharge (requires National Pollutant
Discharge Elimination System (NPDES) permit)

» Collection and transport into publicly owned treatment works (POTWSs) for
treatment

Collected leachate must be analyzed to ensure that it meets permit requirements
prior to discharge into surface waters or POTWSs.
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Exhibit 5-10
Leachate Removal System
Above Grade Example
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GROUNDWATER MONITORING

l. Purpose
If insufficient groundwater information is available, groundwater monitoring may be
required prior to approval of a permit application. Site characteristics and type of facility
will determine to what extent a groundwater monitoring system should be designed into
facility plans.
The purpose of groundwater monitoring is to:
» Document quality of water that has not been affected by solid waste activities.
» Document the quality of water passing the compliance boundary.

» Determine if off-site activities have affected the landfill’s groundwater quality.

» Determine the potential for contaminated groundwater to migrate off the landfill
property.

» Determine the extent and degree of groundwater contamination if generated.

Although much of the field sampling may be performed by contracted consultants, landfill
operators should understand the principles of environmental sampling. Landfill operators
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may be required to report situations to contracted landfill consultants, may perform simple
sampling tasks, or assist consultants with sample collection.

Written Groundwater Monitoring Plan

A written plan must be developed for approval by the department and implemented as part
of the permitting process. A monitor well schematic is included as Exhibit 5-11. For each
sampling event, a report must be submitted to the department with field and laboratory data
included as described in this section.

A.

|0

Number and Location of Wells

» At least one groundwater monitoring well upgradient of the facility.
» At least two wells located downgradient of the facility.

» Installed at locations and depths to yield groundwater from the uppermost aquifer
and all hydraulically connected aquifers below the active portion of the facility.

» Additional wells are often necessary at the landfill perimeter or within the landfill
to characterize the potential for leachate migration or the extent and degree of
identified groundwater contamination. Other wells may be needed to adequately
characterize the site’s hydrogeologic setting.

Procedures for Sample Collection

Most landfill operators will engage a consultant, engineering firm, or laboratory to
collect samples. Although the landfill operator may not collect samples, landfill staff
should understand some of the requirements of a sampling program. The selected firm
should be familiar with sampling procedures.

Stagnant water must be removed prior to sample collection. At least three volumes of
water should be removed. The volume removed should be noted in the written report
for each sampling event.

Exhibit 5-12 includes approximate sample volumes, containers, preservatives, and
holding times for selected parameters.

Deviations from proposed procedures or unusual conditions about the well should be
noted in the written report.
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C.
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Analytical Procedures

The sampling firm should ensure that the laboratory is utilizing the correct method of
analysis. The sampling plan must describe the number and types of blanks, spikes, and
duplicates which will be collected, prepared, and analyzed. Analytical results for
blanks, spikes, and duplicates should be included with the written report. Laboratory
reports should list the methods of analysis, detection Ilimits, and quality
assurance/quality control data.

Chain-of-Custody Control

The purpose of the chain-of-custody is to prove that the samples were properly
containerized, stored, and transported prior to analysis.

Parameters for Analysis

A list of parameters is included as Exhibit 5-13.

Parts b and d of the parameters must be sampled and analyzed at least once each year
with an approximate cost of about $250 per sample. Parts a, c, f, and g must be sampled
and analyzed at least twice each year with an approximate cost of about $700 per
sample. Costs may vary with the laboratory and with the number of analyses requested
by the landfill.

A statistical analysis and summary of the water quality data should also be included
with submitted reports.

Quality Assurance or Quality Control (QA/QC) Procedures

QA/QC for field sampling and for laboratory analysis must be included. The
preparation, collection, and analysis of field or decontamination blanks, spiked
samples, and duplicates should be addressed in the plan and described in submitted
reports.

Monitoring Schedule

Parts b and d of the parameters listed in Exhibit 5-13 must be sampled and analyzed at
least once each year. Parts a, c, f, and g of the parameters listed in Exhibit 5-13 must
be sampled and analyzed at least twice each year.

The department may require more frequent sampling if:

» Baseline monitoring indicates the need.

» Off-site or on-site activities change such that groundwater could be affected.
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» Groundwater sample results indicate that contamination is present or is migrating.

. Reporting and Data Analysis Procedures

In addition to the previously described parameters, groundwater elevation must be
measured in each well immediately prior to purging. Rate and direction of groundwater
flow must be determined each time groundwater is sampled. The report submitted to
the department must include a water table or potentiometric map of the hydrogeological
unit being monitored. The map should include the locations of wells screened in the
unit in relation to waste disposal cells or other constructed or natural features.

Decontamination of Drilling and Sampling Equipment

1. Decontamination must be performed to:

» Prevent sampling equipment and personnel from cross contaminating samples
(i.e., “dirty” equipment can add contaminants to a “clean” sample).

» Prevent personnel from coming in direct with contaminants.

» Prevent contamination from leaving the site on sampling equipment or
personnel.

2. Methods of decontamination.

» Chemical removal
» Physical removal (including disposal)

» Combination of physical and chemical removal.
3. Procedures

Sampling equipment and materials and personnel should be decontaminated as
necessary between each sampling point and prior to leaving the site.

A decontamination zone should be established about 15 feet upwind from the
sampling area.

Equipment and material should be visually inspected to identify contamination.

Gross contamination such as dirt, mud, or visible particles can be physically
removed.
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Wash equipment with nonphosphate detergent, then deionized water rinse, then
methanol, hexane, or nitric acid (depending on parameters being tested), then water
rinsed with deionized water three times.

Decontaminated equipment should be placed in clean containers for transport.
The exterior of sample containers should be cleaned prior to transport.

Disposable items (paper towels, protective gloves) should be placed in garbage
bags for disposal in the appropriate landfill or other disposal facility. Contaminated
wash and rinse water may not require collection.

Vehicles’ interiors and exteriors should also be decontaminated if necessary.
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Exhibit 5-11
Monitor Well Construction
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Exhibit 5-12

Sample Collection

Parameters Sample Container Preservative Ho!dlng
Volume Time
Alkalinity 200 P,G. Cool. 4°C 14 days
Chemical Oxygen Demand 100 P,G. H2S04 to pH 2 28 days
(COD) Cool, 4°C
Chloride 50 P.G. Cool, 4°C 28 days
Color 500 P,G. Cool, 4°C 48 hours
Fluoride 300 P None required 28 days
Hardness 100 P,G. HNOs, to pH 2 6 months
Metals:
Total 100 P,G. HNOs, to pH 2 6 months
Chromium VI 300 P,G. Cool, 4°C 48 hours
Mercury 500 P,G. H2S04 to pH 2 28 days
Cool, 4°C
Nitrogen:
Ammonia 500 P,G. H2S04 to pH 2 28 days
Cool, 4°C
Nitrate and Nitrite 200 P,G. H2S04 to pH 2 28 days
Cool, 4°C
Odor 500 G Analyze as soon 6 hours
as possible
Cool, 4°C
pH 25 P,G. Analyze immediately | ----
Phosphorus, total 100 P,G. H2S04 to pH 2 28 days
Cool, 4°C
Solids: 500 P,G. Filter onsite 7 days
Dissolved Cool, 4°C
Specific Conductance 100 P,G. Analyze immediately | ----
Sulfate 50 P,G. Cool, 4°C 28 days
Temperature ---- P,G. Analyze immediately | ----
Total Organic Carbon 100 G. Amber, H2S04 or HC1 28 days
(TOC) TFE-lined cap | To pH2, Cool, 4°C
Volatile Organic Compounds 60 G. TFE-lined cap | Cool, 4°C 14 days
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Exhibit 5-13

Extended List of Parameters for Assessing Groundwater
Quality at North Dakota Landfills

Parameters measured in the field:

(3)  Specific conductance?
(4) Temperature
(5) Water elevation®

b. General geochemical parameters:

1) ApPearance (including color, foaming, and odor)
H

(1) Ammonia nitrogen (11) Chloride
(2) Total hardness (12) Fluoride
(3) Iron (13) Nitrate + Nitrite, as N
(4) Calcium (14) Total phosphorus
(5) Magnesium (15) Sulfate
(6) Manganese (16) Sodium
(7) Potassium (17) Total dissolved solids (TDS)
(8) Total alkalinity (18) Total suspended solids (TSS)
(9) Bicarbonate (19) Cation/anion balance
(10) Carbonate
Heavy metals:
Group A: Group B:
(1) Arsenic (9) Antimony
(2) Barium (10) Beryllium
(3) Cadmium (11) Cobalt
(4) Chromium (12) Copper
(5) Lead (13) Nickel
(6) Mercury (14) Thallium
(7)  Selenium (15) Vanadium
(8) Silver (16) Zinc

d. Total organic carbon (TOC)
Chemical oxygen demand (COD)

e. Naturally occurring radionuclides:

(1) Radon
(2) Radium
(3) Uranium

Two measurements: in field, and immediately upon sample’s arrival in laboratory.
2As measured in field.
3As measured to the nearest 0.01 foot in field before pumping or bailing.
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f.

Halogenated:

Acrylonitrile
Allyl chloride
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
(monochlorobenzene)
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Dibromomethane
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
Dichloroacetonitrile
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane

Nonhalogenated:

Acetone

Benzene

Cumene
Ethylbenzene

Ethyl ether

Methyl butyl ketone
Methyl ethyl ketone
Methyl iodide

g. Pesticides:

Aldrin
Chlordane
Chloroform
4.4 DDT
Dibenzofuran
Dieldrin
Dimethoate
Endosulfan
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Volatile organic compounds, both halogenated and nonhalogenated:

1,1-Dichloroethylene
1,2-Dichloropropane
cis-1,3-Dichloropropene
cis-1,2-Dichloroethylene
trans-1,2-Dichloroethylene
trans-1,3-Dichloropropene
trans-1,4-Dichloro-2-butene
Dichlorofluoromethane

Dichloromethane (methylene chloride)

1,3-Dichloropropene
2,3-Dichloro-1-propene
Pentachloroethane
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethylene
Trichlorofluoromethane
1,2,3-Trichloropropane
1,1,2-Trichlorotrifluoroethane
Vinyl acetate

Vinyl chloride

Methyl isobutyl ketone
Pyrene

Styrene
Tetrahydrofuran
Toluene

m-Xylene

0-Xylene

p-Xylene

Endrin

Heptachlor

Lindane

Methy! bromide
Methyl methacrylate
Methylene bromide
Naphthalene
Parathion



LANDFILL GAS MONITORING AND CONTROL

Purpose

Solid waste decomposition can result in the generation of landfill gases. Section 3 “Waste
Decomposition” of this manual addresses the generation and potential dangers of landfill
gases. Landfill gases can be toxic to the environment, humans, wildlife, and domestic
animals. Some landfill gases, including methane, are flammable and present extreme
dangers when they collect in areas where sparks can occur. The potential dangers of
toxicity and flammability of landfill gas exists not only on the landfill but also on adjacent

property.

The purposes of monitoring and control are to prevent:
» Oxygen depletion

Explosions

Toxic effects

Detrimental effect on cover, liners, and leachate collection systems

vV v. vV

Migration of gas within landfill and off landfill

Monitoring should be performed prior to landfill construction to provide baseline data
during the active life of the landfill and during the closure/postclosure period. Baseline
monitoring data is critical to evaluate the effectiveness of the closure/postclosure design.

Migration

Landfill gas migrates through the routes of least resistance. These include pores in waste,
soil, and geologic formations; cracks or joints in constructed facilities; sub-surface utility
service openings; and weak areas in basements and floors. Highly permeable liners and
covers serve as routes for landfill gases. Gas migrates faster in sands and gravels than in
silts and clays.

Layers such as frost, saturated soil, clay, or synthetic liners or covers restrict migration of
gas and leachate.

Weather conditions influence migration of gas. Increased temperatures increase the
potential for migration of both leachate and gas. As barometric pressure falls, gas is forced
out the landfill onto surrounding formations. As pressure rises, gas is retained in the
landfill until new pressure balances are established. Wet surface conditions and frozen
ground may prevent gas from escaping into the atmosphere at the edge of a landfill. As
soil dries or thaws, the built-up pressure at the landfill perimeter may undergo a sudden
release which could result in further gas migration. In other words, the higher pressure
may allow the gas to move a greater distance. After periods of drying or thawing of soil,
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the operator should sample more frequently and at more points to determine if there has
been a pressure increase with a subsequent sudden release off the landfill.

Landfill caps are used to restrict infiltration of moisture and thus minimize leachate
generation. However, the cap also serves to contain gas. If the landfill is surrounded by
sands and gravels and buildings or other constructed facilities (disturbed ground), the gas
will migrate under the cap and to the landfill edge and then off the landfill proper. Landfills
surrounded by clays will have less tendency for gas to migrate away from the landfill.

Landfills should usually be designed and operated to minimize the generation of landfill
gas. Gas monitoring and control should be aspects of each landfill’s design. Most of North
Dakota’s landfills have not yet experienced major problems associated with landfill gas
generation. However, the installation and maintenance of monitoring devices enable
landfill operators to continually evaluate and characterize landfill gas.

Monitoring
Indications of the presence of landfill gas include:

Measurements from landfill gas monitoring devices

Measurements in structures, manholes, pump stations, leachate pipes
Distressed or flourishing vegetation

Odors

Septic soil

vV v v v v Vv

Visible venting
The type of monitoring and frequency are based on:

Required quarterly monitoring

More frequent monitoring if subsurface conditions warrant
Soil conditions

Hydrogeologic conditions

Location of facility structures

Risk to employees or adjacent property

vV vV v v v v .Yy

Changing landfill conditions that could result in increase of gas generation
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The major landfill gases and some characteristics are:

» Carbon dioxide
e colorless
e odorless
e noncombustible
» Methane
e colorless
e odorless
e highly combustible (5-15 percent)
» Hydrogen sulfide (H2S)
e colorless
e odor at low concentrations, but people quickly become desensitized
e highly combustible
» Petroleum
e colorless
e odor
e highly combustible

***|_andfills may identify additional gases which have other characteristics and which
require monitoring and use of personal protective equipment (PPE) during monitoring.***

When selecting an instrument, be sure that it will measure the parameter of concern. For
example, many explosimeters do not measure hydrogen sulfide. The user must read the
instructions and be trained in instrument use. The following should be considered by the
user prior to each field application:

Zero

Battery check

Clean

Cords in good condition

Gauges or lights working properly

vV v v v v Y

Identified contaminant(s)
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Effectiveness of measuring identified parameters
Upper and lower limits of measurements
Scales (e.g., 0-20, 0-200, 0-2000)

Parameters which it will not measure

vV v.v. v .Y

Interference
Monitoring instruments include:
Explosimeters

» Measure explosive gases and provide explosive limit (LEL) and oxygen (O2)
measurements

Methane (CH4) meters

Hydrogen sulfide (H2S) meters

Photoionization detector (PID)

Organic vapor analyzer (OVA)

vV v.v v Vv

Laboratory analysis of gas collected in field in specified container
Gas Monitoring Devices and Recovery Systems

Gas measurements can be made in existing structures, maintenance holes, pump stations,
leachate pipes, low-lying areas, and any other location where gases are likely to collect.

Monitoring devices can be installed to obtain measurements in additional locations.
Devices should be installed at the landfill perimeter to monitor gases that have the potential
to migrate off the site.

Vents can be installed within the landfill based on landfill characteristics and design.
Passive vents can be used for both monitoring and control. Exhibit 5-14 illustrates a
passive vent and its placement
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Exhibit 5-14
Passive Gas Vent

PERFORATED PIPE

Passive gas recovery systems rely on natural pressure and convection mechanisms to vent
gas to atmosphere. Shallow venting trenches or venting pipes can be installed to vent gas
to the atmosphere or to a vent where flares can burn off the gas. Flares should be
considered if odor is a problem.

Failure of passive vents is generally due to insufficient pressure on gas to push it to the
venting device. Alternating periods of high and low barometric pressure result in
atmospheric air entering the landfill.

If there is significant risk of methane accumulation in buildings, passive systems are not
considered reliable. In these cases, the systems must be supplemented by active systems
which engage vacuums to pull the gas to central locations for recovery.

Safety

Confined space entry plans should be developed by each landfill operator. Employees must
receive site-specific training to properly implement these plans.

No person should enter a vault or trench without checking for methane gas and/or wearing
a safety harness, with a second person serving as a safety watch.

Anyone installing wells should wear a safety rope to prevent falling into the borehole if the
hole is of sufficient size.

No smoking policies should be required during installation or maintenance of boreholes,
groundwater monitor wells, gas wells, and collection systems for leachate or gas. Given
the unknown composition of many waste streams, landfill operators should consider no
smoking policies in all areas of the landfill.

Landfill operations should be conducted and landfill gas managed to minimize air pollution
and potential explosion and fire hazards.
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SECTION 6: WASTE ACCEPTANCE
Purpose

Waste acceptance at a municipal solid waste landfill must be addressed in the landfill’s
waste acceptance plan by specifying the wastes which will be accepted and those wastes
which will not be accepted. After review of the application, the department will determine
if revisions should be made to the facility’s waste acceptance plan.

General Acceptance Requirements

Although signs should be posted listing waste acceptance, many people do not understand
the definitions for unacceptable materials. An attendant must be stationed at or near the
landfill entrance to monitor, accept or reject, measure, and record wastes arriving at the
facility.

Gatekeepers and equipment operators should seize opportunities to educate patrons.
Landfill operators and communities can provide public education programs so that the
public is aware of unacceptable wastes, disposal options, and waste minimization
opportunities.

Established inspection procedures reduce the likelihood that unacceptable waste will enter
the landfill. No inspection method completely ensures that unacceptable waste will be kept
out of the landfill. The responsibility to develop and implement waste acceptance policies
rests with the landfill operators and employees. Following are several methods of waste
inspection:

» Increase employees’ awareness of activities, container types, and waste characteristics
that can be suspicious.

» Inspect loads periodically at the gate (e.g., every 10" load) or make brief checks at the
face. Loads can receive more attention during slow periods.

» Although screening for hazardous waste is required, household hazardous waste is still
exempt from disposal regulations.

» Some landfill operators also provide waste collection and transportation services. The
solid waste should receive inspection during collection. Such inspections help landfill
operators have more knowledge about the actual and potential contents of waste
transported by their staff.
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» When unacceptable waste is identified, notify responsible parties and the department.
Enforcement action may be appropriate. Use these opportunities to instruct landfill
employees.

» According to Subtitle D regulations, regulated quantities of hazardous or PCB wastes
remain the responsibility of the transporters if discovered while in their possession.
The waste becomes the responsibility of the landfill owner/operator if discovered later
and must be managed as a hazardous waste.

» Evaluate the effectiveness of the inspection program.
Unacceptable Wastes

Many solid wastes are acceptable for disposal at municipal solid waste landfills.
Acceptable wastes include items such as food waste, packaging, small appliances, plastics,
rubber, textiles, empty containers, glass, metals not otherwise restricted, paper and
cardboard products, lawn and garden waste, and wood debris. Households, many
businesses, schools, and hospitals are among the many generators of municipal solid waste
which can be accepted at landfills.

Many potentially acceptable waste streams may not be permitted at municipal solid waste
landfills because of their constituents or because of other materials with which they are
combined.

Landfill operators may include the following materials in their permit application only if
acceptance and handling is addressed and demonstrated to the department. The department
will consider special requests and permit application clauses to accept the following
materials. The following wastes may not be accepted for disposal in municipal waste
landfills unless approved by the department:

» Major appliances

Appliances can be accepted and carefully stockpiled for collection by a scrap
recycler. This method is encouraged to prevent patrons from surreptitiously
disposing of them. The 1990 federal Clean Air Act (CAA) Amendments placed
restrictions on the release of chlorofluorocarbons (CFCs) (a component in freezers
and refrigerators) into the atmosphere. To prevent release of CFCs, landfills may
engage a certified technician to either check the appliances or remove the CFCs.
Landfills may require proof from the patron that the CFCs have been properly
removed. Additional disposal fees may be necessary to cover the extra handling
costs incurred by the landfill.

» Ash from municipal incinerators
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» Lead acid batteries
Batteries can be accepted for collection by battery recyclers. This method is
encouraged to prevent patrons from surreptitiously disposing of them.

An explanation of battery recycling is provided in Exhibit 6-1.

» Regulated infectious waste, except in amounts normally found in household waste
Likely sources include medical and dental offices and clinics, hospitals, nursing
homes, and ambulance services. Waste which has been incinerated or autoclaved
may be accepted for disposal.

» Liquids, except in amounts normally found in household waste
A paint filter test can be performed on wastes that are not frozen to determine if
they in fact meet this criteria. Approximately 100 milliliters (about %2 cup) of waste
should be placed on a conical, 60 mesh paint filter. Paint filters can be obtained for
less than $0.25 at paint stores. If, after five minutes, liquid passes though the filter,
the waste has failed the test and cannot be accepted for landfill disposal. The
following figure depicts this test:

Paint Filter
- Y« Funnel
Ring Stand
\ Graduated
“~ Cylinder

» Used oil
Many municipal solid waste landfills have a collection tank for residential used oil.

» Pesticide containers which are not empty and have not been triple-rinsed, except those
normally in municipal waste.

» Raw or digested sewage sludges, lime sludges, grit chamber cleanings, animal manure,
septic tank pumping, bar screenings, and other sludges if not included in the permit.

» Hazardous waste, except in amounts normally in municipal waste.

» Industrial waste if not addressed in the industrial waste management plan and the
permit. Industrial wastes include the following:
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Bulk chemical containers containing residue
Asbestos

PCB waste of concentrations less than 50 parts per million (ppm)
Radioactive waste

Rendering and slaughterhouse waste
Combustible or ignitable waste

Foundry waste

Incinerator ash

Paint residues

Sludges

Resin waste

Spent activated carbon filters

Oil and gas processing waste

Contaminated soil waste

Operational or equipment limitations may prevent some additional wastes from being
accepted. These limitations and corresponding waste streams may be identified in the
permit application.

Occasionally, short-term situations may exist which prevent certain types of waste from
being accepted. A temporary sign should be posted at the landfill entrance, or public
announcements on radio or television stations can be made to inform patrons of these
situations.

Acceptable Wastes

Although it may seem as though few categories of waste can be accepted, there are many
types of waste which can be legally and properly disposed at landfills. The department’s
responsibility is to prevent unacceptable wastes from entering landfills, but it can assist
landfills with accepting wastes which the landfill can safely manage.

Several categories of acceptable wastes include:

Paper and cardboard

Glass and ceramics

Urban wood waste

Construction and demolition waste not containing any unacceptable waste (such as
asbestos)

Plastic

Metals

vvyvyy
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» Fibers
» Animal carcasses (if properly managed)
» Yard and food waste
V. Identification of Potentially Hazardous Wastes

A. Definition of Hazardous Waste According to the Department

Wastes may be hazardous by virtue of meeting the definition of being either a
CHARACTERISTIC or LISTED HAZARDOUS WASTE. The state regulation
which completely defines hazardous waste is included in Chapter 33.1-24-02 NDAC.
This chapter includes a portion of these definitions. Operators and those providing
guidance to them should refer to the complete regulation as appropriate.

LISTED HAZARDOUS WASTES are listed by process or specific compound name.
These are listed in Section 33.1-24-02-15 NDAC. Acutely hazardous wastes are
identified on these pages.

CHARACTERISTIC HAZARDOUS WASTES will meet one of the following
definitions:

1. Ignitability
» Liquid with a flash point of less than 140 degrees F.
» Not a liquid and capable, under standard temperature and pressure, of
causing fire through friction, absorption of moisture, or spontaneous
chemical changes and, when ignited, burns so vigorously and persistently

that it creates a hazard.

» Ignitable compressed gas or oxidizer as defined by the U.S. Department of
Transportation (USDOT).

Examples:
Flash Point (°F) LEL (%) UEL (%)
Gasoline -45 1.4 7.6
Diesel 100 1.3 6.0
Parts washer solvent 105 0.7 6.0
Methyl ethyl ketone 23 1.8 10.0
(MEK)



Flash Point (°F) LEL (%) UEL (%)
Isopropyl alcohol 53 2.3 12.7
Corrosivity
» Agqueous and has pH less than or equal to 2 or greater than or equal to 12.5.
» Liquid and corrodes steel at a rate greater than ¥ inch per year.

The following figure places several common compounds on a pH scale. Since
the pH scale is logarithmic, there is a tenfold increase in strength from one pH
unit to another. For example, tomatoes (pH 4.5) are 100 times more acidic than
milk with a pH of 6.5. Between tomatoes and milk, this is a difference of 2 pH
units.

Exposure to compounds of either the extreme upper or lower ends of the pH
scale can be detrimental to human health and the environment. Although a
material may have a pH greater than 2 and less than 12.5 (thus meeting the
department’s definition of not being a hazardous waste), the material could still
damage microorganisms in soil, surface water, and treated water. Water
treatment facilities (POTWs which might receive water discharged from a
landfill) must meet stringent pH guidelines to prevent substantial damage to the
microorganisms which are critical to effective water treatment.

14
I Bleach
2 12 Ammionig
o 1
pH &
8 ater
Neutral Pure Water
6
g 4
< . Lemon Juice|
l Battery Acid

o

10° 10*10*10°10°10"16"10™
ya— | —_—
Acid Neutral Base

Hydronium lon Concentration

You can use a portable pH meter or pH indicator paper to determine
approximate pH in the field. Be aware of field limitations.

Reactivity

» Reacts violently with water.
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» Normally unstable and readily undergoes violent change without
detonating.

» Forms potentially explosive mixtures with water.

» When mixed with water, generates toxic gases, vapors, or fumes in a
quantity sufficient to present a danger to human health or the environment.

» Cyanide- or sulfide-bearing waste which, when exposed to pHs between 2
and 12.5, can generate toxic gases, vapors, or fumes in quantities sufficient
to present a danger to human health or the environment.

» Capable of detonating if subjected to ignition.

» Forbidden Class A or Class B explosives as defined by the USDOT.

4. Toxicity Characteristic Leaching Procedure (TCLP)
This laboratory method of analysis is used to determine the level of

contaminants in a waste sample extract or leachate. A laboratory analysis must
be performed to determine if and to what extent any of these constituents are

present.
Constituent Regulatory Level Constituent Regulatory Level
(mg/l) (mg/l)

Arsenic 5.0 Hexachlorobenzene 0.13
Barium 100.0 Hexachlorobutadiene 0.5
Benzene 0.5 Hexachloroethane 3.0
Cadmium 1.0 Lead 5.0
Carbon tetrachloride 0.5 Lindane 0.4
Chlordane 0.03 Mercury 0.2
Chlorobenzene 100.0 Methoxychlor 10.0
Chloroform 6.0 Methyl ethyl ketone 200.0
Chromium 5.0 Nitrobenzene 2.0
o-Cresol 200.0 Pentachlorophenol 100.0
m-Cresol 200.0 Pyridine 5.0
p-Cresol 200.0 Selenium 1.0
Cresol 200.0 Silver 5.0
2,4-D 10.0 Tetrachloroethylene 0.7
1,4-Dichlorobenzene 7.5 Toxaphene 0.5
1,2-Dichloroethane 0.5 Trichloroethylene 0.5
1,1-Dichloroethylene 0.7 2,4,5-Trichlorophenol 400.0
2,4-Dinitrotoluene 0.13 2,4,6-Trichlorophenol 2.0
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Endrin 0.02 2,4,5-TP (silvex) 1.0
Heptachlor 0.008 Vinyl chloride 0.2
B. Identification of Potential Generators of Hazardous Wastes

1.

Locations and Uses

The location and use from which identified waste is generated can provide
indications about the type of waste. For example, road construction projects
are likely to have fuels, oils, greases, and solvents, many of which are
flammable and/or toxic. Cleaning products used for custodial maintenance are
found in many retail stores. On the other hand, it would be unlikely to find
radioactive materials in waste generated from a clothing store.

The following list provides examples of waste streams generated by business

activities:

Business

Type of Hazardous Waste Generated

Chemical Manufacturing

Construction

Building Cleaning and Maintenance | Acids/Bases

Solvents

Acids/Bases

Cyanide Wastes

Heavy Metals/Inorganics
Reactives

Solvents

Cleaning Agents and Cosmetics Acids/Bases

Heavy Metals/Inorganics
Ignitable Wastes
Pesticides

Solvents

Acids/Bases
Ignitable Wastes
Solvents

Educational and VVocational Shops Acids/Bases

Ignitable Wastes
Pesticides
Reactives
Solvents




Business

Type of Hazardous Waste Generated

Equipment Repair

Formulators

Funeral Services

Furniture/Wood Manufacturing
and Refinishing

Laboratories

Laundries and Dry Cleaners

Metal Manufacturing

Motor Freight Terminals and
Railroad Transportation

Other Manufacturing:
Textiles
Plastics
Leather

Acids/Bases
Ignitable Wastes
Solvents

Acids/Bases

Cyanide Wastes

Heavy Metals/Inorganics
Ignitable Wastes
Pesticides

Reactives

Solvents

Solvents
Formaldehyde

Ignitable Wastes
Solvents

Acids/Bases

Heavy Metals/Inorganics
Ignitable Wastes
Reactives

Solvents

Dry Cleaning Filtration Residues
Solvents

Acids/Bases

Cyanide Wastes

Heavy Metals/Inorganics
Ignitable Wastes
Reactives

Solvents

Spent Plating Wastes

Acids/Bases

Heavy Metals/Inorganics
Ignitable Wastes
Lead-Acid Batteries
Solvents

Heavy Metals/Inorganics
Solvents

6-9




Business Type of Hazardous Waste Generated
Pesticide End Users and Heavy Metals/Inorganics
Application Services Pesticides
Solvents

Printing and Allied Industries Acids/Bases

Heavy Metals/Inorganics
Ink Sludges

Spent Plating Wastes
Solvents

Vehicle Maintenance Acids/Bases

Heavy Metals/Inorganics
Ignitable Wastes
Lead-Acid Batteries
Solvents

Wood Preserving Preserving Agents

A list of hazardous waste generators, transporters, treatment/storage/disposal
facilities can be obtained from the department’s Hazardous Waste Program.
Those on the list have applied for and received a State/EPA Identification
number. Generally, those with State/EPA identification numbers have adequate
awareness to properly dispose of their hazardous waste and not include it with
their regular soil waste.

Safety data sheets (SDS)

Most chemicals produced today have safety data sheets which provide chemical
and physical characteristics of the product. Manufacturers are required to
prepare these forms, which should be supplied to businesses that purchase the
products. If waste or waste containers are collected for which a trade name or
chemical name is listed, ask the generator for a copy of the SDS to familiarize
yourself with the hazards of the residual container contents.

Labels

a. The USDOT requires certain types of labels on many containers, trucks, and
rail cars. This labeling system utilizes several features to provide an
indication of the type of chemical hazard. The system is designed such that
if any portion of the label is damaged, some information may still be
provided. The four features of this system are: (1) distinctive color, (2)
symbol, (3) one digit number, and (4) descriptive word. Following is a
depiction of this system.
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Hazardous Materials Warning Placards

g

4 Flommoble Solid,
CLASS 1 Explosives CIASS 2 Goses CLASS 3 Flommable liquid and Combusible liquid RO 155 ot -

CLASS 5 Onidizer & Crgonic CLASS & Poison (Toxic] and Poison CLASS 7 Rodiooctive CLASS 8 Corrotive CLASS @ Miscelloneous Dangerous
Pesoxids Inhalotion Hazard

Safety begins with communication!

b. The National Fire Protection Association (NFPA) has also developed the
National Fire Rating which is a labeling system depicted in four diamonds.
This information is often provided on safety data sheets. Many

organizations which use chemicals have implemented this system of
identification.
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Numbers ranging from 0 to 4 are listed in three colored diamonds. The
higher the number, the more dangerous the product.

Blue (health) - indicates that the material may, directly or indirectly, cause
permanent or temporary injury due to acute exposure by physical contact,
inhalation or ingestion.

Red (flammability) - assesses the relative susceptibility of materials to fire-
burst based on the form or condition of the material and its surrounding
environment.

Yellow (reactivity) - advises that the material may be susceptible to
explosion whether through self-reaction or polymerization, or by exposure
to certain conditions or substances.

White (special hazard) - covers special properties and other hazards
associated with a particular material.

Manufacturers’ labels specifying contents, date of manufacture, chemical
characteristics, and handling procedures can also provide information
regarding the contents and appropriate disposal methods.

Containers

Container types provide indications of the type of hazard present or previously
present in the container. The following are descriptions of some examples of
container types. Continued learning and experience by the landfill operator
allow for quicker identification of potential contents. Questionable containers
should not be accepted for disposal until contents can be identified.
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Environmental consultants, the local emergency management agency or fire
department, a local chemistry teacher, and chemical suppliers can contribute to
this knowledge base.

Compressed gas cylinders have distinctive labels, colors, shapes, regulator
types, and imprinted numbers on the cylinders which can provide clues as to
the contents.

Many corrosive materials are stored in plastic, rubber, or plastic-lined
containers since they can corrode metals.

Hydrofluoric acid is often stored in one gallon plastic containers with four
protrusions similar to fist size on the bottom of the jug.

Amber or other dark-colored containers often indicate that the contents are
photosensitive (degrade in sunlight).

Reactions

Landfill operators should never attempt to mix waste streams in order to get a
chemical reaction. This can be extremely dangerous and, in some cases, deadly.

Reactions can provide identifications of the waste type or of the material mixed
with it. If waste is discarded and a reaction ensues, the type of reaction and
materials involved should be noted and reported. This information can
contribute to determining what the waste types were and if the worker was
exposed to toxic materials.

Field analyses
Field instruments, pH indicator paper, and other types of QA/QC Kkits are
available to provide quick tests for certain compounds. Workers utilizing these

materials should receive training prior to use of equipment and Kits.

The correct instrument or materials must be used for identified compounds.
There is no one instrument that checks for all compounds.

Laboratory analyses
Prior to waste disposal, some businesses or industries may be required by the
department or the landfill operator to obtain laboratory analyses of the waste.

In most cases, waste which is potentially hazardous (according to the
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department’s definition) must be analyzed by a laboratory. The department can
provide guidance for questionable situations. The basic rule of thumb is that if
in doubt, one should continue to question and possibly require laboratory
analyses. Records of laboratory reports should be maintained by the landfill
owner/operator. In some cases, accompanying forms, applications, and reports
should be maintained as a disposal record.

C. Determining Quantity of Hazardous Waste Generated

Generator Time Limit Quantity Limit
Large Quantity Generator 90 days None
(>2,200 pounds per month)

Small Quantity Generator 180 days (within 200 miles) 13,200 Ibs
(>220 pounds and <2,200 pounds) 270 days (>200 miles)

Conditionally Exempt Small None 2,200 lbs
Quantity Generator

(<220 pounds per month)

Wastes not counted include:

vVvvVvyVyYVYyY

Spent lead-acid batteries

Used oil that has not been mixed with hazardous waste

Reclaimed precious metal wastes

Discharges to POTWs.

Waste reclaimed continuously on site without storing prior to reclamation
Empty containers

Containers which hold more than 110 gallons must have 0.3 percent or less
by weight remaining in the container.

Containers which hold less than 110 gallons must have 3 percent or less by
weight remaining in the container.

Compressed gas containers must have inert pressure that approaches
atmospheric pressure.

Inner liners are empty if they meet the requirements of 1. or 2.

Containers which held inner liners are considered empty if material did not
leak out of the inner liner or if the outer container meets the requirements
of 1. or 2.

Acute hazardous waste containers and inner liners must be triple rinsed and
may require additional special handling.
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D. Waste Minimization

>

When generating wastes, do not mix:

Solvents, oil, or coolant

Listed hazardous waste with any other waste
Characteristic hazardous waste with any other waste
Incompatible wastes

Reuse materials and recycle whenever possible.
A list of recycling centers can be obtained from the North Dakota Solid Waste
and Recycling Association.
An explanation of battery recycling is provided in Exhibit 6-1.
Many municipal solid waste landfills have a collection tank for residential used
oil.

Read and follow label directions. When products are used properly and for
intended purpose, little to no waste should be generated.

Use products in well-ventilated areas.

Never mix chemicals or different brands of same product.

Reduce use of aerosols. Aerosol droplets offer greater worker exposure to
chemicals. Airborne product presents a greater hazard than the liquid or solid form
of a product. When possible, use the liquid or solid form.

Never overuse or buy more than needed.

Don’t leave containers open. Products can evaporate or give off dangerous vapors.
Open containers increase chances for spills.

Keep product in original containers to avoid accidental poisoning and to retain
important information for product age and ingredient. Periodically check for leaks.

Use and store away from pets and children. Put child-protective latches on
cupboards; lock cabinets; store and use away from food; and store and use away
from fire and areas of extreme heat.

Wear protective clothing (protective gloves, goggles, respirators).
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VI.

>

Keep safety equipment near work areas (fire extinguisher, towels to wipe spills,
and first aid kits). Have another person in immediate vicinity to assist if injuries
occur.

Don’t eat, drink, smoke, touch mouth or eyes, or wear contact lenses when using
toxic products.

Phone numbers for doctor and poison control center should be posted near
telephone. Check with these people before giving antidotes recommended on a
product’s label, especially if product is old.

Call immediately if you believe poisoning has occurred.

Avoid using products when you are tired, tense, or ill.

Pregnant women should avoid exposure to hazardous products.

Be alert for reactions to product use. Headache, rash, numbness, burning sensation,
coughing, watery eyes, etc. may develop during or sometime after use.

Do not use product that has been banned.

Conversion and Comparison Factors

Comparing a part per million to the real world

1 ppm is one part per million or one part of something and 999,999 parts of something else.

1 ppm is the same as:

1 ounce of sand in 31 tons

1inch in 15.7 miles

1 minute in 1.9 years

1 ounce of water in 7,503 gallons

1 square inch in 1/6 acre

1 pound in 500 tons

1 cent in 10,000 dollars

1/6 inch thickness in a pile 1 mile high

1 ppb is one part per billion.
Since one billion is 1,000 times one million, 1 ppb is 1/1,000 of 1 ppm.
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Exhibit 6-1
Recycle Old Batteries

Lead-acid batteries are those used in cars, trucks, motorcycles, motorboats, and snowmobiles.
Although lead-acid batteries can be recharged many times, they eventually become “spent” or
“used” when they no longer hold a charge.

A standard automobile battery contains almost 18 pounds of lead and one gallon of lead-
contaminated sulfuric acid. When disposed of improperly, lead-acid batteries present a threat to
the environment. High lead levels in drinking water can cause anemia, fatigue, joint pain, and
nervous disorders in adults. Lead can also harm unborn children if ingested by the mother, and it
can affect the nervous system of children, resulting in slowed learning ability and possible brain
damage.

According to NDCC Chapter 23.1-08 of the North Dakota Century Code, it is illegal to dispose of
lead-acid batteries improperly. Lead-acid batteries must be accepted as trade-ins for new lead-
acid batteries by any person who sells lead-acid batteries at retail.

In addition to battery dealers, many recyclers and scrap metal dealers currently take batteries for

recycling. Contact the department or local solid waste officials to find a battery recycler in your
area.
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Exhibit 6-2
Recycle Used Oil

When disposed of improperly, used oil presents a threat to the environment. Used oil contains
benzene (a known cancer-causing agent), lead, and other toxic metals. One quart of oil can make
250,000 gallons of water undrinkable. This is more water than 30 people will drink in a lifetime.

Today, almost 60 percent of the nation’s automobile oil is changed by customers themselves. Used
oil from cars, trucks, boats, motorcycles, recreational vehicles, and lawn mowers can be recycled.
The department encourages the recycling of used oil. “Recycling” means used oil that is burned
for energy recovery, used to produce a fuel, reprocessed or re-refined into new motor oil.

It is illegal to place or dispose used oil in municipal waste or in a landfill. After changing your
oil, put your used oil in a clean plastic container with a tight lid. Don’t mix it with anything else
(paint, gasoline, solvents, antifreeze, etc.). Take it to a service station, municipal collection center,
a used oil recycler, or another location that collects used oil for recycling. Contact your local city
or solid waste officials for information on collection centers near you.

The department encourages every city and county to establish used oil recycling centers in your
area. Many municipal solid waste landfills have a collection tank for residential used oil.
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SECTION 7: OPERATIONS AND MANAGEMENT
PREFACE

The requirements for operation of a municipal solid waste landfill are based on rules, laws, permits,
and enforcement decisions. Each landfill will have a specific set of requirements. For any facility,
however, design plans, phase development plans, and common sense dictate operations. The
design plans are the basis for a facility permit and are discussed in Section 5 “Landfill Permits,
Design, and Construction” of this manual.

Landfill operators and designated staff must routinely refer to plans. Projected elevations of
excavation areas and fill, waste volume, cell locations, drainage patterns, and slope are aspects of
landfill design which are referenced on engineered drawings. In reviewing design plans, a
determination should be made regarding compliance with design specifications. Facility operators
should periodically consult with site engineers and surveyors for facility construction, waste fill
elevations, grade staking and other landfill construction aspects.

Phased development plans determine the daily operations necessary to construct the landfill
according to design. Since conditions affecting the operations may change, these plans may be
revised. The landfill operator should have the knowledge, expertise, equipment, and materials to
adapt to necessary modifications to phased development plans and the consequent alterations to
daily operations.

BUDGETS
l. Purpose

Financial records must be maintained by any private or public enterprise which utilizes
money, equipment, materials, and personnel. Records offer accountability, indications of
operational efficiency, and planning data. Construction firms with similar management
concerns have maintained financial record databases for decades. These databases provide
more accurate figures for daily and future planning.

Public landfills must be accountable to their constituents. Private landfills must show a
profit, or they will go out of business and leave their patrons with fewer waste disposal
options.

Landfills can use financial data to better evaluate design and operational efficiency and to
plan future landfill requirements and operations. Accounting systems should be developed
to track equipment maintenance costs and personnel, equipment, and material costs by task.
Capital costs should also be recorded.

Landfill operators should work with their accountants to develop cost accounting systems
which are easy to use. Some equipment manufacturers have developed written and
computerized cost accounting systems specifically for the types of operations conducted
by landfills.
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I1. Landfill Costs Based on Size

Generally, the larger the landfill, the lower the cost per ton (or per cubic yard). Every
landfill has some capital costs, planning costs, operating costs, and closure/postclosure
costs. No matter what the size of the landfill, some minimum amount of money must be
spent in each of these four categories of cost. The economy of scale is at play with landfill
operations just as it is with any type of business. The following four exhibits depict how

cost per ton diminishes as the size of the landfill increases.

Exhibit 7-1
Landfill Cost per Ton vs. Size
Total Cost/Ton

$60--|
$45---

R
$30---
$15---
Cost/Ton $

15 30 60 75 100

Exhibit 7-4
Landfill Cost per Ton vs. Size
Financial Assurance Cost/Ton

$15---

$10---

§5--]
§3-

Cost/Ton

15 30 60 75 100

Tons/Day

1. Job Costs

Exhibit 7-2|
Landfill Cost per Ton vs. Size
Capital Cost/Ton
$25---
$20---
$15---
$8---
Cost/Ton =
15 30 60 75 100
Exhibit 7-3
Landfill Cost per Ton vs. Size
Operating Cost/Ton
$21.96---
$21.54---
$19.77--- o
$18.97--- .
$18.10---
|
|
Cost/Ton - U

15 30 60 75 100
Tons/Day

Recordkeeping categories for landfill operations can include:



» Equipment codes
For example, pickups can have the prefix 02, and the first pickup purchased can
have a number 02-01. Scrapers can have a prefix of 12, with the first scraper
purchased having a number 12-01.

» Tasks
The landfill operator should determine the tasks to be monitored. Tasks at each
landfill may vary based on their specific operations. Following are several
examples of tasks and codes which can be assigned.

Mowing (grass and weeds) 010
Excavation of cover 020
Topsoil stripping 030
Topsoil pile maintenance 040
Cover pile maintenance 050
Cover application 060
Daily cover 061
Final cover application 062
Waste control and compaction 070
Road construction 080
Road maintenance 090
» Hours

Hours should be recorded by task, for equipment, and for personnel. For example,
if a scraper spent four hours stripping topsoil and four hours applying daily cover,
it could be coded as four hours to 12-01-030 and four hours to 12-01-061.
Personnel costs can be coded similarly.

When a landfill operator knows equipment and personnel cost, the cost of each landfill task
can be calculated. Weekly, monthly, annual, and landfill lifetime costs can thus be
determined and used for budgeting purposes.

Landfill costs

Landfill operations involve many costs at various times. Operators must evaluate the
following associated costs and revenues prior to applying for landfill permits:

Site selection

Planning

Capital expenditures

Operational costs

vV v.v. v.Y

Closure/postclosure financing
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Revenues come primarily from tipping fees or, in the case of government-owned landfills,
tax levies. Additional income can be provided by material or energy recovery and sale of
landfill gas.

Many of the cost and revenue items related to landfill operations are listed in Exhibit 7-5.
Each landfill is unique. Listed items may not be applicable to all landfills. Additional cost
items not listed may be identified for some facilities.

Some costs are based on units such as per well or per acre. Ask the department for
assistance with any costs for which you do not have data.

Prior to conducting site selection and investigations for landfills, operators should complete
this form or one similar to it. Every business should prepare a business plan which involves
some type of cost estimating to determine its potential profitability. Landfill operations
are no different than any other business in this regard.

The time to begin monitoring costs and revenues is now. Once a database has been
developed, the information can be used for future planning purposes.



Exhibit 7-5
Current Operation Costs Analysis

LANDFILL FACILITIES

Site Selection Costs

Feasibility study (including preliminary engineering,
public affairs, hydrogeologic study, and teSting .........cccccevvvevveieiiese e

TOtal Site SEIECTION COSES ...eeeeeeeeeee ettt e e e e e e e eeee s

Planning Costs

Legal and aCCOUNTING COSES .....vviviiiiiiieie ettt
Detailed hydrogeologiC Site StUAY...........coririiiiieieiese e
Detailed engineering design Plan ..........cccecoeiieiiiie i
Extensive review of past usage and potential

[HADIIItY OF SITE ....veivecie e e
ENQINEEIING TEES......ceiieiie e
Permit application fee and reView fee.........ccooviveiiiciicce e

Total Planning COSES ......eiiiiieiicie et sre e

Capital Costs

100 I T 1) SRR

BUIHAING(S) eveveeteteit ettt

COoNSLrUCTION 1ADOT COSES.....uviuiiieieiieiti et
Site improvements (including roads, drainage

landscaping, fencing, gates, and SIGNS) .........cccevveieeiiiieie e
Incinerator and related eqUIPMENT ..o s
INStrument and CONEIOIS .......cviuiiiiiee s
Permit fees (for solid waste, water, and air) .........cccccevvveveiiieieeie e
Stationary equipment (including pumps and SCale) ..........ccccoovieieienenicnineneeins
Vehicle (compactor, scraper, loader, and dOZer) ...........cccovvevieivieieere e
Leachate collection system and treatment ..........ccccevveevivereeie e
SYNENELIC HINEE ..o eera e
EXplosive gas CONTrol SYSTEIM ........ooiiiiiiiiiiieee e
Groundwater monitoring WellS ..o

LAY TINBY bbbttt bbbt ene s

TOPSOIH EXCAVALION ...ttt e e eere e
Surface water diVErsion STIUCIUIES ........ecicvvieicriee ettt
Sedimentation DASINS .........occuviii i s b e e e earees
LaTLAE L IR=D o= \VZ L[] I




(000 0111 1o =T g Tod TP
Other costs (including air pollution control

equipment, resource reCoVery SYStem, BLC.) ..ovviviirerieieiieeeieerese e
TOtal CaPItal COSES. .. .eeiiiiiiiieiieie et enee e

Annual Operating Costs

Operation/maintenance (O&M)

Labor costs (including manager, operator,

laborer, and DOOKKEEPET) ......ecviieiiieee e
Vehicle and stationary O&M (includes

maintenance, fuel, oil, repair parts,

consumables, and replacement COSLS) ........cceveieiiriiiieieeeee e
Leachate control and treatment O&M ... s
Groundwater system monitoring O&M .........ccoeviiiiiiiiiiiee s
EXPIOSIVE gAS CONIOL .....ooviiieiiece e
System MOonitoring O&M ......cc.oiiiiiii e
Surface water diversion structures (including

sedimentation Dasing O&M) .........cccuiiiiiiiiiiee e
State and local diSpoSal FEES ........ccvciveiiiieiece e
Utilities (electricity, natural gas, water, wastewater,

residue disposal, non-processable disposal) .........ccccoovvieiieiiiiie i
Other costs (including administration, taxes,

telephone, INSUFANCE, BLC.) ...cviiiiieeie e
Quality control/quality aSSUFANCE .........ccccviiiiiiiiieriesie e
(00| =10 o0 ] £ PRI

Total Annual OPerating COStS ........cciieieiieii e
Closure Costs

Closure construction 1ab0r COSES .........ccuiiiiriieriirieieie e
Cover material:
ClAY COVET .ttt ettt nre s
VEQEtatiVe SOI COVET ......ccuieiiiiiiitecce et
T =T=T0 TR (T 1 L4 =] SRR
MUICN OF SEFAW ..t et
Drainage material:
Drainage layer material ............cccoiiieiiiiii st
Drainage [EtdOWNS .......c.ooiiiiiiieee e
DIaINAQE PIPE oveiieiieitie ittt et e et e be e ara e be e re e re e
Explosive gas control:
VENES (PASSIVE) .vveeiiiieiiie it ettt ettt st e e et e st e e st e e s ae e sreeanbeenbeeanreeas
BIOWET SYSTEM (ACLIVE) ..o.viiiiiiiiiiieese e




Y Lo TN o] T gTo o] £o] o1 USRS
FIAIES o bbb
AGMINISTIATIVE ...ttt sre e enee e
ENQGINEEIING ©.ovieieeiece ettt e be et esae e s teennesreenreeneeas
Quality control/quality aSSUFaNCE .........cccueiiieiiiiieieie e
ad (00| £= 10 A o0 ] £ TSRS

TOLAI ClOSUIE COSES ...eeeeeeeeeeeeee ettt e e e e e e e e e e e e e e e e e ee e eeeeens

Postclosure Costs

Monitoring and SyStem (O&M) .......c.cocveiiiiiiiee e
Explosive gas monitoring WellS ...
Groundwater monitoring WEIIS ........ccoooveiiiiiie e
Leachate collection and Storage SYSLEM .........cccceieriiirinineeieee s
Surface water management SYSTEM ......ccccvoiiirriererene e
VEQETALIVE COVET ..ottt bbbttt
SOM COVET ottt ettt sttt neeneas
Leachate trealMENT .......cccoviieiiere et ene e
Onsite Plant OPEratioN ..........ccccoieiieiiee e
Off-site transport/treatment/disposal ...t
(@00 01 1] 10T g Lol TSR RT
Unexpected costs (as a percentage of total cost estimate) ..........cccoccevevevviiieiiennnns
AAMINISTFALIVE ..o et b e ne e
INSPECLIONS ...t bbb
REPOITS .ttt

TOtal POSECIOSUIE COSES ...ttt e e
Revenues

Sale 0f MEthANE gAS ....vicviiiee e
EIECIIICITY FEVENUE ..ot
STEAM FEVENUE ....eeeeeeeeeiee e e e ettt e e e e ettt ettt e eeeeteee s e et eeeeeseeetab s teeeeeseesrntnrreees

MaterialS FECOVEIY FEVENUE ........oiveiiiriirieriieieeiieie ettt

TOTAL REVENUE ...ttt e s seseeenneneennnnnnns




Following are some costs from an imaginary landfill. Not all costs have been listed. The
landfill capacity is 180,000 cubic yard volume available every third year with 60 tons
received per day.

1993 Summary

Capital expenditures = $1,009,019.00
Capital repayment and fund payments = 233,829.00
Operating costs = 341,632.00
Financial assurance costs = 142,701.00
Capital Costs
Engineering design, hydrogeologic = 295,698.00
evaluation permitting
Land acquisition, 171 acres = 110,900.00
Building construction = 40,000.00
Road construction = 15,000.00
Monitor well installation = 48,600.00
$5,400 per well, nine wells
Leachate/storage pond/aeration system = 60,000.00
Initial liner installation = 819,019.00
Equipment purchase = 40,000.00
Old landfill area = 31,000.00 per acre
final cover clay cover system
Operating Costs
Contracted services = 13.00 per ton
Well testing, nine wells tested = 1,500.00 per well
Aeration maintenance = 8,000.00
Leachate 225 gal per acre, 5 acres
Runoff 80,000 gal per acre, 5 acres
Annual final cover = 46,676.00
Annual fees = 1,350.00
Miscellaneous and contingency = 16,000.00
Total operating costs = 341,632.00

$18.16 cost per ton

Capital and operating costs
$30.59 per ton

Capital, operating, and financial assurance

$38.17 per ton
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RECORDKEEPING AND REPORTING

Purpose

State and federal regulations have resulted in major changes to solid waste management
programs. Some landfills are closing, and more waste is being taken to existing landfills.

Routine recordkeeping will allow existing landfills to better evaluate their compliance with
landfill plans and state, federal, and local regulations. Revisions to future plans and
operations can be more efficient with the use of landfill records.

Landfills should develop and maintain a recordkeeping system to allow efficient
operational monitoring. Recordkeeping provides the opportunity to evaluate the success
of landfill planning. Community solid waste management programs, including recycling
programs, also benefit from landfill recordkeeping.

Annual Report

The owner or operator of a solid waste management facility must prepare and submit a
copy of an annual report to the department by March 1 of each year.

The annual report must cover facility activities during the previous calendar year and must
include the following general information:

Name and address of the facility

Calendar period covered by the report

Annual quantity for each category of solid waste in tons or volume

Occurrences and conditions that prevented compliance

vV v. v v Y

Other items identified in the facility plans and permit

Detailed Frequent Reports

In addition to the annual reporting requirements, the department may require more frequent
reports. Regular reports (annual and otherwise) should include more comprehensive and

detailed information. Summaries of daily or weekly reports may be acceptable.

A. Waste Disposed or Handled at the Facility

Date  Generator Hauler Waste Type # Loads Volume/Weight

B. Control of Spillage, Windblown Debris, Dust, Odor, and Vectors

» Generation of dust, odor, and vectors or spillage of waste

» Standard control measures and action taken during unplanned incidents

C. Condition of Berms, Dams, and Noncontact Surface Water Containment Structures
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Construction, repair, maintenance, and replacement of structures used for surface water
containment.

Reports should be prepared as activities are conducted. This will make it easier to
summarize the operations in the annual report and in other periodic reports required by
the department.

. Surface Water Runoff and Run-on Control

» Precipitation measurements for snow and rain

» Surface water from spring thaws or snow melt

» Significant surface water run-on and runoff events, location, and impact of each

event
Maps or diagrams for better illustration

» Controlled and uncontrolled water releases

Laboratory analyses for surface water as required by the department

Removal and Stockpiling of Suitable Plant Growth or Topsoil Material

Suitable topsoil material (including the A horizon and the B horizon) must be removed
from all areas intended to be disturbed by landfill operations.

vV v v v v Vv

Locations, quantities, soil types, and procedures for topsoil removal

Stockpile locations

Revegetation practices (e.g., seed mix, equipment used, and methods)

Soil types, quantities, depths, and locations of topsoil removed and replaced
Analytical data for soils, seed mixes, and amendments such as fertilizers and mulch
Maps and diagrams

Geologic, Soil, and Liner Conditions

>

Quantities and types of geologic materials and soils identified in the soil survey
available at the facility

Variations to normal operating procedures
For example: interception of lignite, sand, gravel, or fractured materials;
interception of groundwater; and breach or damage to the liner

Liner construction and repairs
All construction and repair must follow department QA/QC.

G. Condition, Operation, and Maintenance of Leachate Collection System
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Routine inspections and regular maintenance of leachate management systems
Condition of various components

Damage and subsequent repairs

v v.v Vv

Leachate removal from the landfill proper, containment structures, and the site

Quantities

Dates

Quality

Routine management procedures

» Analytical data for leachate

Landfill Trench Filling and Covering Operation

» Condition of disposal area
» Filling of landfill area to grade
» Daily cover and interim cover placement

» Settling of landfill areas after filling

Landfarming Activities

The following log should be maintained:

Date  Generator Hauler Waste Type # Loads Volume/Weight

The following items should be recorded:

Inspection schedule

Rate of waste application

Waste characterization

Application of amendments (water, fertilizer, etc.)
Tillage

Degradation rates

vV v v v v v .Yy

Soil sampling frequency and results

Composting

Acceptance of these materials should be addressed in Iltem A. Waste Disposed or
Handled at the Facility.
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» Results of the monitoring program (e.g., odor, moisture, temperature, general
condition)

» Pile size
Frequency of turning

Routine maintenance procedures

K. Surface Impoundment Condition

VVolume of water in pond(s)

Remaining capacity

Amount of freeboard

Condition of features such as liners, piping systems, spillways, etc.
Quality of liquids or other waste materials contained in pond(s)
Releases (leaks, spills, overtopping, etc.)

Inappropriate contact of water with waste

Response to unplanned events

vV vV vV v v vV v vY

Regular maintenance activities

I~

Reclamation

Final slope conditions

Construction of low permeability cap over landfilled wastes

Placement of additional fill or drainage media

Replacement of buffer soil and suitable topsoil

Final revegetation of filled areas

Quality assurance and quality control procedures for site capping and reclamation
Filling of settled areas

Significant surface water erosion, settling, and cover repair

vV vV vV vV v v v VvYy

Success of revegetation
Final cover placement should be conducted in accordance with the permit conditions.

M. Groundwater and Surface Water Monitoring and Leachate Seepage

» Water level
» Laboratory analyses

» Condition of wells, springs, and other surface water structures not elsewhere
addressed
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» Leachate seepage in or near the site
» Maps and diagrams for illustration of site conditions

Methane Generation

|z

Condition of methane collection and venting systems
Quantity generated

Uncontrolled methane generation

Distressed vegetation

Field and laboratory data

vV v v v v Y

Maps and diagrams as appropriate

©

General Site Operations

» Summary of general disposal standards

» Summary of completed inspection reports
Conditions should be inspected daily and a report completed weekly.

IO

Permit, Site Development, and Operating Plans

All site plans and department rules should be regularly reviewed to ensure that the
landfill is operating within permit guidelines and department rules. Changes to existing
plans may require permit or plan modifications. In some cases, the department must
be notified about modifications.

All site documents should be easily accessible for review by landfill personnel and
department staff.

Landfill personnel should receive appropriate training. A description of required and
completed training should be described in the report.

Facility compliance with department rules and permit conditions should be addressed.
IV.  Summary
A. Required Reports

Annual report due by March 1.
Periodic reports may be specified by the department.

B. Recommended Reports

1. Daily
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The following reports are the most likely to be required by the majority of landfills
on a daily basis.

a.
b.
C.
d.
e.

Waste acceptance

Recycling (acceptance, collection, or other management)
Trench filling or area building

Cover

Operations

Daily, weekly, or as conducted or experienced

The following reports or information should be prepared or recorded on the periodic
basis which best suits the operation.

a.

Precipitation
As it occurs.

Litter control
Period depends on when areas are patrolled.

Construction
Reports should be prepared as operations are conducted.

(1) Liner
(2) Leachate system

(3) Overburden management

Groundwater, surface water, and leachate management
Topsoil removal, reclamation, and revegetation
Landfarming activities

Composting activities

Surface impoundment management

Methane control and monitoring
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EQUIPMENT SELECTION

Background

No single “do it all” piece of equipment has been designed to do everything at a landfill —
even with attachments.

There are mathematical models which can be used to evaluate the equipment offering the
greatest cost efficiency for specific landfills. Caterpillar is one of several equipment
manufacturers that has a computer model into which pertinent factors can be entered to
determine equipment selection. Some of these decision-making models involve recording
information on paper rather than into computer.

No matter how complex equipment selection may become, two factors will undoubtedly
carry the most weight when making judgments — cost and experience.

Landfill Activities

Equipment selection is based on a number of factors including the operations which must
be performed. Selected equipment must achieve the desired goal and perform efficiently
and safely.

Landfill operations include:

Clearing of vegetative and geologic material

Topsoil stripping, stockpiling, and replacing

Road construction and maintenance

Trench excavation

Spreading and compacting waste

Transportation and compaction of fill and cover material

Vegetation control (revegetation, mowing, and weed control)

Surface water runoff control

Litter control

vV vV vV vV v v v v Vv Y

Maintenance of equipment and structures
Other factors to consider with equipment selection include:

» Cost
Purchase versus rental
Subcontracted services
Maintenance cost

» Period of use

7-15



> Versatility
» Operator skill

A. Clearing of Vegetative and Geologic Material

Site clearing may be required in some localized areas. For the most part, North Dakota
does not have heavy vegetation which reduces the need for clearing equipment.
1. Track type dozers can be used to remove trees, brush, or other heavy vegetation.
2. Track loaders with two-way buckets can also remove and transport vegetation.
3. Wheel loaders can be effective in areas of light vegetation.

B. Topsoil Stripping, Stockpiling, and Replacing
1. Activities

a. Stripping

Topsoil should be evaluated by a soil scientist to determine the depth of the A
and B horizons which should be saved for reclamation.

Topsoil is a precious commodity; it can take more than 50 years for 1 inch of
topsoil to develop.

Topsoil removal should be monitored to ensure that all available and acceptable
topsoil is removed for future use.

b. Stockpiling

Stockpiles can be seeded to reduce soil erosion. Smaller stockpiles are
encouraged since the larger the stockpile, the fewer soil microorganisms are
viable when topsoil replacement occurs. Diversion ditches installed around
topsoil piles can reduce soil loss. Direct placement of topsoil is encouraged
whenever possible. Plants, seeds, and microorganisms are more viable in
directly placed topsoil, allowing quicker and better revegetation.

2. Equipment
In many cases, scrapers are the equipment of choice for topsoil handling. However,
other pieces of equipment can be used. Factors for equipment selection include

transport distance, depth of topsoil, working slope, material type, and weather
conditions.

7-16



a.

C.

Scrapers
Scrapers are recommended for hauling distances up to 5,000 feet.

A push dozer may not be necessary if the scraper is working in relatively loose
material.

Single-engine scrapers can self-load, but they generally cannot get a full load
unless they are working in relatively loose material. Steep or wet conditions
are limiting factors for scraper operations.

Types of scrapers include the following:

» Elevating (paddle wheel)
Elevating scrapers work best with material smaller than 6 feet in
diameter.

» Open can
Tandem powered (twin engines)
Pushloading (single engine)

This type generally requires a track dozer to push the scraper through
the material while loading.

> Auger
This type works better with looser and finer materials.
Few landfills utilize this type of scraper.

Track dozers and loaders

Transport distance should be less than 300 feet.
Track dozers’ rippers can be used in frozen topsoil.

Wheel loaders

Transport distance should be less than 600 feet.

Slope may be a limiting factor.

Uneven surfaces can be created when using wheel loaders to scatter material,
thus slowing the operation.

If topsoil depth is substantial, the working face can be developed for a
truck/loader operation.
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C. Road Construction and Maintenance

Roads may be permanent or temporary depending on the road location and site
activities. Site access roads, traffic control roads, and landfill maintenance roads are
required.

1. Road purpose
a. Site access roads

Site access roads will tend to have the longest life and should receive the most
attention when it comes to construction and maintenance. Site access roads are
most likely to be composed of asphalt or well-constructed gravel. Roads
constructed of asphalt will probably be built by a contractor because of the
specialized equipment necessary.

b. Traffic control roads

Traffic control roads are those roads within the landfill where patrons drive to
deposit waste or where recyclers drive to collect materials.

These roads receive substantial traffic and change drastically over the course of
a landfill’s life.

These roads may be constructed of gravel or dirt. Other types of inert material
such as broken concrete or ash may be used for repair or to provide a more
substantial base. Traffic control roads are in most cases constructed by landfill
staff.

c. Landfill maintenance roads

Landfill maintenance roads are those roads upon which landfill employees or
vendors must travel to gain access to the landfill perimeter, cover stockpiles,
surface impoundments, or equipment requiring repairs. These roads receive
little traffic, and travelers on these roads are generally quite familiar with
obstacles.

Maintenance roads are likely to be constructed of gravel or dirt. Traffic control

and landfill maintenance roads are, in most cases, constructed by landfill staff.
2. Activities

» Road base construction

» Building and maintaining a crown (to maximize surface water runoff)

» Maintaining a smooth surface
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» Constructing and maintaining diversion ditches
» Dust suppression

Dust suppression can be achieved by spraying water on a road surface. If
too much water is sprayed on the road, the surface can become too slippery
for the public and landfill equipment. Caution should be used in the winter
and during periods of substantially cooler temperatures after sunset. A thin
layer of water can become a thin layer of ice very quickly.

A second method of dust suppression involves the application of chemical
solutions designed to suppress dust on gravel or dirt roads. Road bases
require substantial time investment to prepare the road for application.
Applications are conducted in the summer (during periods of low rainfall).
After application, roads should receive the very minimum in grading since
that action reduces the chemical’s effectiveness. Periods of heavy
precipitation also remove the chemical solution from the road and reduce
its efficiency. Although these applications suppress dust for only a limited
time, the method is cost-effective for many road maintenance operations.
3. Equipment

a. Track dozers, rippers, and blades

Rippers can be used to scarify surface and remove sharp or large rocks.

Dozers can be used to transport material for road base preparation.

Dozers can be used to compact road material.

Blades can be used to cut and maintain diversion ditches.
b. Wheel and track loaders and buckets

Loaders can be used for road base preparation.

Buckets can be used to clean diversion ditches.
c. Motor graders (blades or maintainers) and rippers

Graders can be used for road base preparation.

Rippers can be used to scarify roads to provide material with which to

redevelop smooth surface.

Blades can be used to construct and maintain diversion ditches, and to
maintain smooth surface and develop crown.

d. Backhoes - front-end loader/backhoes and track hoes

Backhoes can be used to construct and clean ditches and generally
selected to work on ditches smaller than those constructed by dozers.
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e. Water trucks or water scrapers
Water trucks or scrapers can be used for dust suppression.
Water trucks or scrapers can be used to provide water when needed for

road maintenance.

D. Trench Construction and Cover Handling
1. Activities

Trenches must be excavated for landfills which utilize the trench method. Material
excavated from trenches is often used as daily or final cover.

Daily and final cover comprise 20 to 40 percent of the final landfill volume. Cover
must be excavated, transported, and stockpiled until ready for use. Cover must then
be loaded into the appropriate piece of equipment, transported, placed, and
compacted. Equipment is selected based on size and number of trenches, material
to be excavated, and transport distance.

2. Equipment

In many cases, a combination of equipment is used. For example, dozers can rip
and doze material into piles which can then be picked up by scrapers.

Consideration should be given to subcontracting operations which are infrequently
undertaken. Trench excavation and reclamation are examples of activities which
many landfill operators subcontract. Work should be scheduled at a time of year
when the weather will not create operational problems. If the activities will
adversely impact landfill operations, consideration should be given to relocating
landfill operations or rescheduling excavation.

a. Track dozers and loaders

Transport distance should be less than 300 feet.

Track dozers’ rippers can be used in hard material.

After a load of cover has been dumped, the track dozers can spread material
faster than track loaders.

b. Wheel loaders
Transport distance should be less than 600 feet.

Slope may be a limiting factor.
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Uneven surfaces can be created when using wheel loaders to scatter material,
thus slowing the operation.

c. Scrapers

Transport distance should be 300-5,000 feet.

Scrapers should be used when large volumes of cover must be transported.
d. Steel-wheel compactors

Transport distance should be less than 300 feet.

Compactors can be used for transport and compaction of material if a load has
been dumped by another machine.

Compactors cannot be used to carry a load of cover, and they cannot be used
for excavation.

E. Handling Waste Material

1. Tasks
Waste must be scattered into manageable layers no greater than 2 feet in thickness.

Bulky items or other items needing special attention must be handled with
equipment.

Waste must be compacted.
2. Equipment
a. Track dozers
Dozers can be used to spread and compact materials.
Good compaction can be achieved with track dozers.
Dozers cannot be used to easily pick materials out of loads for special handling.

Track dozers work well on slopes up to 3:1, since track equipment is designed
to work well on slopes.

Grousers tear waste while the dozer compacts it.

The optimum slope for dozer operation is 20 percent.
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b. Track loaders
Loaders can achieve compaction densities similar to track dozers.

Loader bucket allows special handling and can be used to load cover to increase
weight during compaction.

Track loaders work well on slopes up to 3:1, since track equipment is designed
to work well on slopes.

Grousers tear waste while the loader compacts it.
The optimum slope for loader operation is 20 percent.

Caution must be used when operating the bucket. The center of gravity must
be maintained as low as practical by controlling the tilt and height of the bucket.

c. Wheel loaders
Loaders can be used to scatter and compact waste.

Loader bucket allows special handling and can be filled with cover to increase
weight during compaction.

Robber tires are of concern due to the potential for punctures.

Slope is a limiting factor due to greater difficulty with controlling a wheel
machine and with maintaining a low center of gravity.

d. Steel wheel compactors
Compactors are designed specifically for scattering and compacting waste.

They are designed to work best on relatively flat slopes; generally, a slope of 4
percent is the optimum.

Blades on the steel wheels are designed to tear waste and allow a greater degree
of compaction.

F. Final Reclamation

In North Dakota, many of the revegetation operations are subcontracted due to the
availability and cost of farm equipment and experience pool. In many cases,
revegetation operations are often not conducted frequently enough to warrant owning
revegetation equipment.
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Many revegetation operations, whether along the roadside, on surface coal mines, or
on landfills, involve minimum tillage operations. These reduce the potential for soil
erosion due to surface water runoff and wind.

1. Activities
Final cover must be transported, spread, and compacted.
Topsoil must be transported and spread.
A proper seedbed in the topsoil must be prepared.

Agricultural chemicals such as fertilizer, herbicides, and pesticides may be applied.
Soil types, vegetation, and objectives will determine preferred chemicals and the
levels and times of application.

Planting of crops, grasses, forbs, shrubs, and trees must be conducted. Each plant
species dictates the time of year and the soil conditions under which planting should
commence.

2. Equipment

Transport and spreading of final cover and topsoil can be performed with various
types of equipment. The specific task will determine the best equipment to use.
Equipment can include dozers, loaders (track and wheel), compactors, scrapers, and
blades.

Prior to seedbed preparation, motor graders and farm tractors with drags can be
used to level the final landfill surface. A variety of farm implements are available
to further prepare the seedbed prior to planting. Landfill conditions and plant
species will determine the best combination of implements.

Many types of farm equipment can be used for revegetation operations. Among
these are tractors, seed drills, planters, various types of tillage equipment (chisel
plow and moldboard plow), and fertilizer spreaders.

The most widely used combination of planting equipment for landfill operations in
North Dakota is a farm tractor with a seed drill attached.

G. Equipment and Landfill Maintenance

Equipment maintenance and facility maintenance tasks must be performed. The
specific tasks will depend on the landfill operation and available equipment.
Performance of specialized or seasonal tasks may be best performed with rented
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equipment. Listed below are several pieces of equipment and tasks which can be
performed with them:

1. Water pumps and pipe for water removal and transfer from ditches, ponds, and
leachate systems

2. Generators and compressors to provide remote power supplies, power to pumps,
and when regular power sources are unavailable

3. Service trucks to fuel, lube, and repair equipment

4. Backhoes for installation of underground piping, soil sample collection from test
pits, small excavation jobs, and specialized tasks

5. Pickups for transport of employees
6. Four-wheelers
Can be used for carrying small amounts of material great distances. One landfill
has modified a four-wheeler for an operator to conduct litter control. The four-
wheeler has a cage on the rear to collect litter. Attachments can also be used for
farming operations (seeding, herbicide application, and fertilizer application).
Equipment Maintenance
All equipment requires preventive maintenance in order to maintain its good working
condition and to ensure a longer life. Preventive maintenance allows more efficient and

safer operation of the equipment and decreases cost of operation.

A. Factors Affecting Equipment Maintenance

The specific tasks of preventive maintenance vary with the equipment type. The
equipment manufacturer will provide recommendations for the specific tasks and the
frequency with which each task should be performed. The operator’s manual and
equipment specifications will provide additional information regarding preventive
maintenance.

Site conditions affect equipment maintenance and repairs. For example, dustier
conditions require more frequent servicing of air cleaners. Increased fueling and
lubrication will be necessary for equipment used constantly.

Repairs will occasionally be necessary. Those individuals responsible for maintenance

and repairs should receive substantial training in their craft. The equipment operator’s
experience can contribute to expedited repairs and improved maintenance.
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The equipment operator is the first line of defense with equipment maintenance. The
operator should conduct a walk-around inspection at the start and end of each shift and
prior to getting on the equipment at any time during the shift. Walk-around inspections
allow the operator to identify problems before they become more serious. For example,
noting a slight engine oil leak could prevent engine damage.

Backup equipment must be available in the case that regularly scheduled equipment is
unavailable due to maintenance or repairs. Some types of equipment have multiple
applications, and thus secondary equipment may not be necessary. For example, if a
scraper requires repairs and cover material must be transported less than 300 feet, an
available loader can be utilized.

Equipment Features and Procedures to Minimize Maintenance and Repairs and Extend
Equipment Life

1. Waste control

Equipment damage and personal injury may occur in the course of landfill
operations. Items can become trapped or tangled under the equipment, around
wheels, around hydraulic hoses, around dozer arms, and around or in other parts.

Striker bars can prevent material from climbing equipment wheels. Striker bars can
be an integral part of the dozer arm on the front or part of the drawbar assembly on
the rear of equipment.

Trash screens can be installed on top of blades to prevent trash from coming over
the top of the blade and into hoses.

Radiator guards reduce the potential for waste to enter the radiator grill. Mud, dirt,
ice, and waste can collect in tracks and prevent ease of track movement.

Compressed gas cylinders and aerosol cans may explode when crushed. Metal
shards and chemicals from such an explosion can cause personal injury and
equipment damage. Sealed and unknown containers should not be crushed.

Operators should pay special attention to sharp edges of solid waste which can
damage tires, hoses, and other equipment parts. Special handling may be necessary
to avoid equipment damage.

Cables and tires can become entangled in equipment. Extreme caution should be
used when handling such items. Walk-around inspections should be performed
after handling cables, tires, or any other potentially physically dangerous waste
item.
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2. Mud, ice, and snow control
A shovel or spade should be kept with each piece of track equipment to allow the
operator to regularly clean the tracks. Mud and other material which may collect
in dozer tracks and around moving parts of equipment should be removed prior to
it becoming a safety hazard, and it should always be removed at the end of each
shift. Wet material can freeze and prevent the equipment from operating properly.

The radiator, tracks, and pivot points should be inspected and cleaned at least once
each shift.

3. Engine warm-up
The engines of heavy equipment require several minutes to warm up before
commencing operations. The engine and the hydraulic oil need to warm up for
efficient operations. Hot starts or electric plug-ins should be used when equipment
is parked for several hours during cold weather.

4. Fluid levels

Fluid levels should be checked during walk-around inspections. Proper levels must
be maintained and fluids drained on a regular schedule.

5. Safety devices
a. Clean windows
When windows are clean, the operator has better visibility to perform assigned
tasks. Each operator is responsible for cleaning windows during and after each
shift.

b. Rollover protection

Most items of heavy equipment are now manufactured with rollover protection
(ROPS). Holes should never be drilled in ROPS.

c. Seat belts
Seat belts are essential to protecting an operator.
d. Horns

Horns can be used to warn people on the ground or other equipment operators.
Horn signals also can be used to provide brief instructions.
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e. Back-up warning devices
Back-up alarms should ALWAY'S be in good working condition.
f. Lights

Lights provide better visibility. Sometimes lights can create shadows making
an operation more dangerous. If work must be conducted in the dark, consider
the use of a portable light plant.

g. Fire extinguishers

Each piece of equipment including pickup trucks should be equipped with at
least one fire extinguisher. Operators should know the location of other fire
extinguishers which may be located on permanent structures throughout the
landfill.

Due to the wide variety of materials in landfills, an ABC fire extinguisher is
probably the best choice. Dirt and water are also available in case of fire. See
Part V “Fires” of this section for a further discussion of fire prevention.

h. First aid Kits
Operators should know the location of all first aid kits. When first aid items are
used, the items should be replaced immediately. Periodic inspections should be
conducted for missing items or missing Kits.

i. Grab bars and foot holds
Grab bars and footholds are to be used — not jumped over. Grease, oil, and
loose objects on or about grab bars and footholds should be removed prior to
getting on and off equipment.

j.  Personal protective equipment (PPE)
Steel toe and steel shank boots, hard hats, safety vests, gloves, respirators,
protective clothing appropriate to the chemical or physical hazards, sunglasses,
warm clothes, and long-sleeved shirts and pants are just a few of the many items
which can be used by landfill employees to provide protection from landfill
hazards. PPE provides safety only if it is used.

. Safe operation procedures

Never get on or off a moving machine.
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Blades and buckets should be operated at a low level to allow the operator better
visibility and a lower center of gravity.

Place the transmission in neutral when dismounting equipment, and engage the
transmission lock. Equipment should be parked on level ground with all
attachments lowered each time the operator disembarks from the equipment. When
parking wheeled equipment, set the park brake. Park all equipment perpendicular
to slope when possible.

Unattended equipment should not be kept running.

While pushing piles, observe and control objects to prevent their falling into other
equipment, people, and structures.

Do not work on a side slope unless it is safe to do so. Work should be performed
up and down slopes as much as possible. DO NOT TEST THE LIMITS OF THE
MACHINE.

Do not speed and never take equipment out of gear during its operation. Heavy
equipment was not designed to travel at high speeds.

Material piles should not be moved unless the area has been checked to be sure no
one is behind the pile and no one can be injured by its movement.

Move slowly over bulky objects to prevent tipping the equipment. Approach bulky
items at an angle whenever possible.

7. Out-of-service equipment

DO NOT START OR OPERATE DEFECTIVE EQUIPMENT.

Observe policies regarding down tags.

Out-of-service equipment should be parked away from high-traffic areas.
Equipment Records
A critical factor in the equipment purchase/utilization equation is equipment experience.
Equipment records (inspection, maintenance, cost, downtime, etc.) can substantially
contribute to better equipment selection. The time to start keeping equipment records is

now — not when the equipment purchase is imminent.

Periodic review of records can help a landfill operator to identify trends, monitor costs, and
evaluate the effectiveness of landfill operating procedures.
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Safety and Task Training of Each Worker

Examples of training include task training and regular safety meetings (weekly or
daily). Procedures for safe operation of equipment and safe work practices should be
discussed during safety meetings. At a minimum, instruction should include walk-
around inspections, proper operation in a variety of situations, emergency procedures,
and basic preventive maintenance. Operators should know their own limitations, as
well as the limitations of each piece of equipment.

|00

Vehicle and Equipment Inspection Reports

These provide a record of equipment status. A historical record of minor equipment
damage or missing parts contributes to employee accountability and better equipment
maintenance, both of which contribute to safety.

O

Equipment Repair Reports

These offer a history of work performed on equipment and parts changed. This
information contributes to knowledge of equipment status and continued safe operation
of equipment.

©

Preventive Maintenance

Regular and periodic maintenance such as oil changes, tire rotations, and cutting edges
should be scheduled and monitored. Excessive or unusual wear can be better identified
when records are maintained. Records allow equipment to be maintained more
efficiently and in a safer condition.

Im

Accident Reports: Equipment and Personal

Accident reports for personnel offer a historical perspective of the time of day, work
time elapsed, location, employee’s position, equipment operated, and type of incident.
Near-misses should also be recorded since they indicate the increased possibility of an
accident.

When good records are maintained, a review can reveal the potential sources of the
accident causes. One might discover that accidents are occurring on the second day of
the work week or that new hires are more prone to accidents. If one can identify the
causes, one can take precautions to minimize and prevent future accidents.

WASTE MANAGEMENT

. Confinement, Compaction, and Cover

Confinement, compaction, and cover are referred to as the three C’s of landfill
management. Efficient landfill operations strive to achieve optimum levels of the three
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C’s in order to maximize landfill space, cost, effort, equipment, and time. Additionally,
the three C’s also contribute to a safer working area for employees and patrons.
Environmental objectives are also more easily attained with the adherence to confinement,
compaction, and cover.

A. Waste Confinement

The working face of an operation should be as small as possible. The area should be
large enough to safely and efficiently accommodate equipment and vehicles.

Smaller working faces provide the following advantages:
» Decrease litter due to smaller exposed surface area

» Discourage scavenging by people, birds, and animals
» Increase compaction efficiency

» Require less cover material

|0

Compaction

Compaction efficiency is based on:

» Equipment configuration

» Equipment and waste weight

» Equipment capability

» Operational technique

» Waste composition

Benefits of increased compaction include:
» Extended landfill life

» Lower permeability of fill

» Surface water runoff promotion

» Reduced potential for groundwater pollution

» Reduced landfill settling and thus long-term maintenance of landfill
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» Less cover since less soil sifts vertically through waste
» Reduced potential for fires by reducing air (and thus oxygen)
» More cost-effective operations

Since the municipal solid waste stream is comprised of a wide variety of materials, the
density and shapes of the materials are not homogeneous. Items such as cardboard,
plastic, cans, and brush can be crushed with little pressure. These waste types can be
cushioned and bridged by other waste which can prevent them from being easily
crushed. Control of layer thickness can minimize the impact that homogeneous waste
has on compaction.

Waste should be compacted in layers less than 2 feet thick. Exhibit 7-6 illustrates how
density can be increased and equipment efficiency can be maintained by having a lift

thickness of 2 feet or less.

Exhibit 7-6
Lift Thickness vs. Waste Density
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Density of waste can be increased by running equipment over it three to five times.
Exhibit 7-7 illustrates the appropriate number of passes to achieve optimum density.
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Exhibit 7-7
Number of Passes vs. Waste Density
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The slope on which equipment is operated should be based on the manufacturer’s
recommendations for operational efficiency. For example, track dozers work best on
slopes of about 20 percent. Most landfills now utilize compactors to achieve waste
compaction. Compactors are designed to operate on relatively level ground. Better
compaction due to weight distribution and improved chopping/kneading action by
grousers, cleats, or lugs improves the operator’s vision, comfort, and safety.

Waste should be deposited at the bottom of the slope and compacted up the slope.
Spreading waste up rather than down a slope results in better waste control. In some
cases, working up a slope may not be the safest method of operation due to bulky items
or unstable working surfaces. Good judgment should be exercised when determining
the slope direction for waste compaction.

Exhibit 7-8 depicts how the slope affects compaction.

Exhibit 7-8
Slope vs. Compaction
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. Cover

Cover must be placed on all solid waste by the end of each working day.

Daily cover must be a uniform, compacted layer of at least 6 inches of suitable earthen
material. Some landfills may have little topsoil and suitable daily cover. Compost can
be used as a suitable daily cover instead of soil as the top layer of final cover for
vegetative growth. Landfills may consider developing a compost facility in order to
generate compost for cover purposes.

Cover must be free of trash, garbage, or other similar waste.

Where final cover or additional solid waste will not be placed within one month, an
additional 6 inches or more of compacted, clay-rich earthen material shall be placed.
This intermediate cover may be removed when disposal operations resume.

Traffic Control

Landfill access must be controlled to protect equipment and facilities from vandalism and
to protect the public from personal injury and personal property damage.

Access to the facility must be controlled by locking gates and a combination of fencing,
and natural or artificial barriers. The gates must be locked when an attendant is not on
duty.

Traffic routes will be changed to accommodate operations. Roads, walkways, and traffic
direction must provide safe and efficient traffic control. Since many people may be
somewhat unfamiliar with landfill operations, traffic control must be designed to enable
people to find their way easily. Signs and barriers can contribute to safer traffic flow.
Roads must be constructed of material to serve the intended purpose.

Weather

A. Wet conditions

During wet conditions, equipment is more difficult to control. Slipping and falling
hazards increase. Soils which are high in clay content often become more slippery
during wet weather.

Rain can reduce visibility which creates hazards for landfill employees and patrons.

Depressions can develop in areas which are not regularly or properly graded. Water,
snow, and ice can collect in depressions.

Wet-weather hazards can be reduced by implementing the following procedures:
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» Provide all-weather roads where practical.

» Construction of dirt and gravel roads should allow good drainage by crowning
surfaces and installing diversion ditches and culverts.

» Remove water from trenches, diversion structures, and depressional areas as
quickly as possible. Use pumps or drains to expedite water removal from these
areas.

» Utilize disposal areas which are drier or closer to landfill entry points during periods
of wet conditions.

Winter

Extremely cold temperatures, temperature variations, frost, snow, and ice present
hazards to landfill operations, employees, the public, and equipment.

Topsoil and cover piles can freeze and become unworkable. Stockpiles can be
insulated with leaves, straw, hay, or sawdust to reduce freezing. Calcium chloride
(CaCl,) can be placed on top of stockpiles to prevent freezing. Coarse, dry cover
material should be saved for winter use. Use rippers on heavy equipment to loosen
frozen ground. Eliminate or reduce traffic on stockpiles to maintain a looser
consistency.

Blowing snow presents visibility and physical hazards to landfill staff, the public, and
general operations. Snow drifts prevent access, and snow can fill trenches and
diversion ditches thus preventing flow of water and reducing the structures’ abilities to
catch snow. Trenches and ditches should be cleaned as soon as practical. The
installation of snow fences reduces blowing snow. Operations can be conducted at a
direction to minimize the impact from blowing snow. In extreme situations, landfill
operations should be closed.

During periods of cold temperatures, equipment, especially diesel powered, may be
difficult or impossible to start. Oils and greases in equipment are circulated with
greater difficulty. Equipment can be plugged into hot starts or stored in heated
buildings to prevent problems with starting and operating heavy equipment. Additives
can be used with diesel fuel during periods of low temperatures.

Landfill staff should utilize warmer clothing during cold periods. Breaks should be
scheduled to allow workers to increase body temperature.

Sun and Heat

Glaring sun presents visibility hazards for landfill employees and for patrons. Sun
visors, tinted windows, and sunglasses should be used when necessary. Landfill staff
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should be aware that patrons may experience difficulty when driving into the sun or
into areas where glare is a problem.

Heat presents problems for equipment operation and landfill staff. Proper levels of
fluids should be maintained to reduce the possibility of equipment overheating.
Direction of operation can to some degree minimize overheating. Radiators should be
cleaned to remove dirt and waste which can prevent adequate cooling. Air-conditioned
equipment allows staff to continue working without undue stress. Staff should drink
adequate amounts of fluid to minimize the potential for heat stress. Breaks should be
scheduled to allow workers to reduce body temperature.

V. Nuisance Control

A.

|0

Vector Control

Frequent and adequate placement of cover removes vectors’ food, shelter, and breeding
areas. Sandy cover material inhibits burrowing. Ponded water, which serves as
breeding grounds for insects and water sources for all vectors, should be eliminated.
Landfill employees should be able to identify the Norway rat, which is a primary
disease carrier. Professional exterminators must be engaged to eliminate rat
populations, since rats can move from landfills to other habitats.

Dust/Odor Control

Blowing dust presents safety and health problems for landfill staff, patrons, and
surrounding occupied areas. Earthmoving operations by nature result in dust. Waste
deposition and compaction activities can also result in dust. It can damage equipment
by plugging air and fuel filters. Blowing dust can reduce visibility and thus lead to
accidents. Schedule earthmoving activities to coincide with periods of less dust.

Operations can be relocated to reduce the impact of dust on adjacent areas during dry
or windy periods. Filled areas of the landfill should be reclaimed promptly to minimize
exposed areas.

Traffic on dirt and gravel roads contributes to dust. All-weather roads should be built
where practical. Magnesium chloride or calcium chloride can be placed on dirt and
gravel roads in the summer to prevent dust from being generated. Magnesium chloride
and calcium chloride are hygroscopic and thus attract water. Roads with these chemical
applications do not generate as much dust. The effectiveness of the application is
reduced after periods of high rainfall, repeated bladings, and time.

Water applications to roads and other operational areas minimize dust. Too much water
can result in slick roads.

Use vegetative covers (grasses and windbreaks) to reduce the potential of blowing dust.
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Odors in landfills can be generated from waste decomposition gas, landfill leachate,
putrescible waste, sludges, and dead animals. Buffer areas should be installed to reduce
the number of people off site who are affected by odors. Cover applications reduce
odors. Particularly odoriferous waste can be located in segregated cells. Landfill gases
should be vented or collected. Leachate odors can be controlled by reducing the
potential for leachate to be generated or by collecting and managing leachate.

Bird Control

Birds can be not only a nuisance but also pose safety hazards around landfills. Birds
should be controlled by any method which is legal and cost-effective. Unfortunately,
there are few methods that meet both requirements. One type of bird control device,
which has had some success, is illustrated in the following diagram:
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Noise Control

Landfill equipment and patron traffic result in noise levels which may be unacceptable
or undesirable for the surrounding area. Landfills should be designed with buffer areas,
in other words, areas between active portions of the landfill and adjacent property
where no noisy activities occur.

Operations with higher noise levels should be scheduled at times when they will not
unduly disturb surrounding neighbors. The loudest operations should not be conducted
during the early morning, late evening, and weekends.

New equipment is designed to reduce noise to both the operator and the surrounding
area. Equipment maintenance should allow noise reduction features to work properly.

Landfill staff should work upwind from noise whenever possible. Ear plugs and ear
muffs must be available and utilized by employees. All ear protection has an assigned
noise reduction rating (NRR), which is the number of decibels to which the user will
be protected. Ear plugs and ear muffs can be used in combination to provide additional
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hearing protection. For example, if one is exposed to 75 decibels, ear plugs with an
NRR of 20 will result in the user receiving 55 decibels.

Noise level in dB - NRR in dB = noise received
[75dB - 20 dB = 55 dB]

Im

Litter control

Trenches and area fills should be designed with consideration of the wind direction to
minimize blowing litter and reduce the distance which it may travel.

Operations should be conducted to expedite unloading of waste. This means that the
waste has the potential to blow during a shorter period of time.

The working area should be in as small of an area as possible with waste deposited at
the bottom of the slope and pushed up the slope.

Covered loads can be required. Signs stating this should be posted.

Windbreaks composed of shrubs or trees can be planted to collect blowing litter and
prevent its migration off site. Permanent fences and portable litter catch screens can
be installed to catch blowing litter. Special procedures should be developed for
operating during periods of high wind and other severe weather. Some landfills close
when the wind speed reaches a predetermined speed. Notices can be posted on major
roads accessing the landfill or broadcast over local radio stations. When people are
aware of the potential for severe weather, they will anticipate landfill closure.

In some landfills, work areas can be relocated to areas where blowing litter has less
impact.

V. Waste Management

A. Burning

Burning at municipal solid waste landfills is allowed only with a special department
permit. The regulations for open burning are described in NDAC Chapter 33.1-15-04,
Open Burning Restrictions. The most likely material to be considered for burning by
municipal solid waste landfills is wood waste from construction/demolition or from
tree clearing or trimming. An application for an open burning variance follows as
Exhibit 7-9:
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SFN 3473
APPLICATION FOR OPEN BURNING
VARIANCE OF CLEAN WOOD AT LANDFILLS

IDENTIFY AS ‘EXHIBIT 7-9°

INCORPORATE CORRECT PAGINATION
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Infectious Waste

Infectious waste cannot be disposed at landfills until it has been rendered noninfectious.
Sharps must be rendered nonsharp. Bodily fluids must be incinerated prior to disposal.
The largest infectious waste generators will be veterinarians, dentists, medical clinics,
hospitals, and convalescent care facilities. These organizations, for the most part, are
aware of their responsibilities for preparing infectious waste prior to disposal. Solid
waste collection and landfill operations should know which of their patrons fall into
these categories and thus can better discuss concerns with them.

To a lesser degree, businesses and industries may generate some infectious waste as a
result of first aid and medical care which may be provided at work. Some households
will also generate some infectious waste from home health care such as provided to
diabetics or home-bound patients. These potential generators present greater concerns
to solid waste collection and landfill workers. Although businesses and industries are
becoming increasingly aware of their disposal responsibilities, workers can still be
unknowingly exposed to sharps and infectious body fluids from households.

Dead Animals

Many landfills designate cells specifically for disposal of animal carcasses.
Household pet animal carcasses may be buried along with municipal household waste.
Larger animal carcasses should be disposed of immediately and should be placed at
least 4 feet below grade with at least 12 inches of cover material directly covering the
carcasses.

Landfill operators should inquire as to the cause of death for animals to ensure that
landfill staff are protected from communicable diseases. Landfill employees should
handle animal carcasses only with equipment and not by hand to prevent contact with
pathogens.

Asbestos

Asbestos-containing material is accepted by some municipal solid waste landfills.
Below are some management procedures for asbestos-containing material:

» Asbestos waste must be placed in leak-tight containers.

» Container labels must indicate asbestos hazard warning, name of generator, and
location of generation.

» Disposal during high winds should be avoided.

» Disposal should not occur in standing water or during excessive precipitation.
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» Disturbance of containers must be minimized to prevent container damage.
» Material must be covered with non-asbestos-containing material within 24 hours.
» Material must be routinely inspected by landfill operator.

White Goods and Junk Cars

Private firms collect white goods (appliances) and junk cars from several landfills.
Interviews with several landfills revealed that some presently have white goods and/or
junk cars collected or are in the process of enlisting collection firms. Others have used
their services in the past, but either the landfill or the private firm chose not to continue
the service.

Due in part to the market (i.e., volume of white goods or junk cars available,
transportation costs, and end market value), the status of collection changes frequently.
The most economical approach is for a collection firm to have several landfills on a
route to reduce transportation costs. Some firms presently employ this type of
scheduling.

Soil, Asphalt, and Concrete

Asphalt and concrete from demolition operations contribute a relatively small amount
to North Dakota’s landfills. Occasionally, the material can be reused as cover or on
landfill roads. Other entities may be able to utilize the material in road construction
projects.

Separate cells or areas can be created to segregate these materials when brought in large
quantities. Operations which can utilize these types of materials (asphalt recycling or
fill material) can benefit from this type of segregation. Quality control and effective
management of the waste are prime concerns and require additional personnel,
equipment, money, and time.

Petroleum-contaminated Soil

Some municipal solid waste landfills are permitted to accept petroleum-contaminated
soils.  Exhibit 7-10 lists land treatment for petroleum-contaminated soil from
underground storage tank sites, contains recommendations for sampling soils during
the treatment process, and includes a brief reporting form for monitoring results of this
type of soil.

Land treatment of petroleum-contaminated soils includes:

» Nearly level to gently sloping area where soil can remain undisturbed and not in
the flow of traffic

7-41



» Surface water controls for run-on and runoff
» Tilled to a depth of 6 inches and nutrients added as necessary

» A minimum of a 45-day residence time with soil tilled at least every two weeks
until cleanup objective of 10 ppm total petroleum hydrocarbons (or other
department standard) is met

» Treated soil used as daily cover

H. Tires
Although North Dakotans probably generate waste tires at a rate similar to that of other
states, there is a relatively small volume of waste tires generated. The distances
(between communities and from points of generation to markets) and low volumes
result in few opportunities for tire utilization.

Road construction operations throughout the United States are performing pilot
projects which incorporate tires into asphalt mix. These mixes can also be used for
running and walking paths and are often more resilient than asphalt or concrete. Crack
seal with crumb rubber from reprocessed used tires is another use for tires.

Some landfills are shredding tires prior to landfilling in order to reduce required space.
Whole tires, especially when placed with other waste streams, eventually rise back to
the landfill surface. Tires also present problems with becoming entangled in heavy
equipment. The problems associated with landfilling tires has resulted in several
landfills shredding tires prior to landfilling. Some states have instituted a deposit or
tax on purchased tires in order to subsidize tire utilization operations.

Facilities which have tire piles in place prior to landfilling or off-site transport must
adhere to the following:

» Tire piles can be comprised of no more than 1300 tires.
» Access to pile must be controlled by fencing.

> The size of the pile must be limited to a maximum basal area of 10,000 ft? and a
height of 20 feet.

» A fire lane of 50 feet must be in place around the tire pile.
» Fire control equipment must be available for access to the pile.

» Run-on and runoff control systems for control of surface water from a 25-year,
24-hour precipitation event must be in place.
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» If the total accumulation of tires in the pile exceeds a basal area of 10,000 ft?, the
installation of liners, groundwater monitoring systems, leachate collection systems,
financial assurance, and other environmental controls may be required by the
department.

Glass

Some landfills accept glass for recycling. Recycled glass can be used to make new
glass containers. Recycled crushed glass is also used in highway strips (yellow and
white line markers) to provide better reflection. Some asphalt plants can utilize crushed
glass as a component of asphalt to make it more durable.

Plastic

Plastics are very difficult to recycle even in urban areas of the East and West Coasts
and the Midwest. Plastics have a large volume to weight ratio. Plastic containers must
be mechanically compacted in order for a truckload to have sufficient weight to pay for
the transportation. Market value is a problem with this recyclable material.

Several firms in the United States are manufacturing plastic car stops, posts, park
benches, and outdoor tables from waste plastics. These products generally last longer
than their wooden counterparts, and spray paint vandalism can easily be removed.
Plastic car stops are a less expensive alternative than concrete since their weight makes
them easier to install.

. Compost

Materials such as grass clippings and leaves can be composted in properly managed

systems. Other organic materials may be added to some compost piles, but the operator

must be familiar with the limitations of the compost system.

Compost piles require some special management.

» Direct surface water or storm water away from composting and waste storage.

» Control surface water drainage to prevent leachate runoff.

» Store solid waste separated from compostable material in a manner that controls
vectors and allows for aesthetic degradation. Remove this solid waste from the site

to an appropriate facility at least weekly.

» Turn the yard waste periodically to aerate the waste, maintain temperatures, and
control odors.
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» Prevent the occurrence of sharp objects greater than 1 inch in finished compost
offered for use.

North Dakota residents probably generate less yard waste than residents of other states
with more precipitation and longer growing seasons. However, yard waste also offers
an excellent opportunity to reduce waste volume and create compost piles.

Illinois was the first state to pass legislation preventing yard waste from entering
landfills. This law went into effect in 1990 and required the permitting of composting
facilities. Illinois’ initial experience was that substantially less yard waste was entering
landfills.

Increased cost for disposal appeared to serve as the impetus for a decrease in yard waste
generation in Illinois. In many cases, grass clippings are not removed from the yard
but left in place. This keeps the nutrients in the yard, and the yard requires less
fertilizer. Many people started compost piles in their own yards. In addition to
composting facilities being permitted, individual farmers are allowed to accept yard
waste for use on their fields.

Composting operations for yard waste and animal manure can be successful, but
experienced staff must control disposal and manage the system properly. Potential use
of composted material should be investigated prior to creating a compost pile. Markets
and distribution systems must be studied and established.

Used Oil

Used oil can be accepted for intermediate storage at municipal solid waste landfills.
The collection tank should be located for easy access by both the public and the oil
transporter.

Signs should be posted explaining which type(s) of oil are acceptable.

A funnel will enable the public to more easily transfer oil into the tank and prevent
spills which require cleanup. A rain cap on the funnel should be used to prevent rain,
snow, and dirt from entering the tank. Water and dirt can increase the amount of
material in the tank and increase the option of contaminants in the oil.

The landfill operator should consider retaining collection records from the used oil

collection service to provide written documentation of the destination and use of the
used oil.
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Exhibit 7-10
(Nine pages)

GUIDELINE 7 VARIANCE FOR LAND TREATMENT OF REFINED
PETROLEUM CONTAMINATED SOIL: SINGLE APPLICATION SITES
North Dakota Department of Environmental Quality - Division of Waste Management
918 E. Divide Ave., 3rd FI., Bismarck, ND 58501-1947

Telephone: 701-328-5166 * Fax: 701-328-5200 « Website: https://deg.nd.gov/wm
Revised: 12-2019

l. Introduction

The North Dakota Department of Environmental Quality (department) requires that excavated
refined (gasoline and diesel) petroleum contaminated soil from underground tank cleanups and spill
remediation be treated or disposed properly at facilities permitted or approved by the department. A
list of permitted treatment and disposal facilities is on the department’s website (see Links).

The department will consider one-time variances for treatment at other sites if the waste generator
can document that management at a permitted facility is not practicable as prescribed in the North
Dakota Administrative Code:

33.1-20-01.1-14. Variances. Whereupon written application the department finds that by reason
of exceptional circumstances strict conformity with any provisions of this article would cause
undue hardship or would be unreasonable, impractical, or not feasible under the circumstances, the
department may permit a variance from this article upon such conditions and within such time
limitations as it may prescribe.

Variances will not be approved for crude oil impacted soils, oil-based drilling cuttings or other
wastes that do not readily break down due to the wider variety of hydrocarbon molecules
(asphaltenes, paraffins, etc.) and/or waste containing contaminants such as salt, metals, or other
contaminants.

Residual amounts of refined hydrocarbons (gasoline and diesel) may be broken down by aerobic
bacteria common to good surface soils (and compost operations). Land treatment of wastes can be
effective when approached scientifically, using naturally occurring soil microorganisms to
biodegrade petroleum. Some volatilization of petroleum hydrocarbons will also occur during the
process.

This document provides information on suitable site and soil characteristics, land application
procedures, soil sampling procedures, and the department’s approval requirements for applicants
proposing a single application of petroleum contaminated soil. Applicants must also obtain approval
by local zoning officials. On a case-by-case basis, the department may allow single applications on
two or three discrete areas of a single application site; however, appropriate documentation must be
provided as outlined herein. Repeated or routine applications of petroleum contaminated soil must
meet the permit requirements of Article 33.1-20 of the North Dakota Administrative Code.

Form SFN-51601 entitled “Land Treatment Variance Application” must be completed and submitted
by the Waste Generator to the department for approval prior to any land application.

1. Background Information

The minimum information which should be provided to the department with the application includes:
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A Land treatment site location description and site location map.
B. Landowner's name, address, telephone number, and approval.

C. Documentation of approval or notification (providing a reasonable time for response) of the
appropriate local officials (county, city, or township).

D. Topographic and soil survey maps with the proposed land treatment site outlined and a map
scale presented.

E. Estimated volume of soil to be land treated.

F. Projected date of soil application.

G. Site and soil characteristics (see below).

H. Proposed land application procedures (see below).

Proposed sampling, tillage, and reporting schedule (see below).
J. Any previous history of waste disposal activities at the proposed site.
Site and Soil Characteristics

Published soil survey information (available through local Natural Resources Conservation Service
offices or online) provides an excellent reference for site slope, depth to ground water, and soil type for
most locations in North Dakota. If specific soil information is not available or if more detailed soil
information is required, a Professional Soil Classifier can be utilized to determine site-specific soil
conditions. Soil borings or trenching, and/or a hydrogeologic evaluation, may be required to evaluate the
proposed land application site. The recommended site and soil characteristics for a land treatment site
are as follows:

A. Site slope: 6 percent maximum.

B. Minimum distance to surface water, drainage ways, etc.: 200 feet.

C. Minimum distance to residences or buildings: site-specific, but in general, 200 feet.
D. Minimum depth of three feet to seasonal high water table for most soils.

Soil characteristics:

m

1. Permeability: slow to moderate, less than two inches per hour. Areas underlain by
highly permeable (sandy) soils, very slowly permeable soils, or sodium affected soils
should be avoided.

2. pH: minimum pH of 6.5, neutral or slightly alkaline preferred.

3. Nutrients: soils with moderate to high levels of fertility and organic matter are preferred.
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Generally cropland areas are preferred for land treatment. The department may make exceptions to the
recommended criteria on a site-specific basis. Environmentally sensitive areas such as flood plains,
wetlands, ravines, gravel pits, or high water tables must be avoided. Areas with highly permeable soils
or areas that are excessively steep should not be considered for land treatment sites.

Adequate soil nitrogen and phosphorus levels are critical for bacterial growth and effective land
treatment of contaminated soil. Soil nitrogen and phosphorus tests are recommended to determine if
minimum fertility levels exist at the land treatment site, and if fertilizer application is necessary. See
Part I1V.B for details on soil fertility sampling and testing. The amount of soil nitrogen necessary for
effective land treatment is based on a ratio of parts per million (ppm) total petroleum hydrocarbons (C) to
ppm nitrogen (N). The department considers a C:N ratio of 100:2 acceptable. Adequate extractable soil
phosphorus levels are also required for effective land treatment.

Recommended land treatment site fertility levels are listed in the following table. The table illustrates
what fertility levels are required to maintain a C:N ratio of 100:2 at specific total hydrocarbon
concentrations. Using results from soil fertility testing, one can determine if fertilizer should be added to
the treatment site. For example, assume soil contaminated with 2000 ppm total hydrocarbons is land
treated. If soil fertility tests indicate the six-inch surface layer contains 40 pounds per acre nitrogen, an
additional 40 pounds per acre nitrogen should be added to the treatment site. Extractable soil phosphorus
levels should be maintained in the 20 to 30-pound per acre range.

Soil Contaminant Fertility Requirements
Concentration (Pounds Per Acre)
Nitrate-Nitrogen Extractable
Phosphorus
1000 ppm Total Hydrocarbons 40 20-30
1500 ppm Total Hydrocarbons 60 20-30
2000 ppm Total Hydrocarbons 80 20-30
2500 ppm Total Hydrocarbons 100 20-30
3000 ppm Total Hydrocarbons (or greater) 120 20-30

NOTE: Fertility levels assume four-inch soil application thickness. Maintain proportionally lower
fertility levels for thinner soil application. Fertility levels should not exceed 120 pounds per acre
nitrate-nitrogen or 30 pounds per acre extractable phosphorus.

Land Application Procedures

Recommended procedures for land application are described below. The department will consider
exceptions on a site-specific basis.

A Contaminated soil should be applied only when the land is tillable, but no earlier than April 1
and no later than November 1. If contaminated soil is to be stockpiled, it should be in an area
where surface water run-on and runoff are controlled.

B. Surface water run-on and runoff should be diverted or contained around storage and
treatment areas. Ditches and berms up slope of the site should divert surface water run-on
around and away from the treatment area. Surface water runoff must not cause degradation
of any streams, rivers, wetlands, lakes, etc. Berms, ditches, or impoundments down slope of
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the site may be needed to contain and store any contaminated runoff during precipitation
events.

C. Contaminated soil should not be applied more than four inches thick. Thinner applications
may be required on a site-specific basis. Soil application rates for specific application
thicknesses are as follows:

530 cubic yards/acre at 4-inch spreading thickness
400 cubic yards/acre at 3-inch spreading thickness
270 cubic yards/acre at 2-inch spreading thickness
135 cubic yards/acre at 1-inch spreading thickness

~pLODOE

(1 cubic yard = 27 cubic feet, 1 acre = 43,560 sq. ft.)

The petroleum loading rate should not exceed 2 percent or 20,000 parts per million (ppm)
total petroleum hydrocarbons as fuel oil or gasoline in the soil to be land applied. This
corresponds to approximately 67 barrels (2800 gallons) per acre for soil applied four inches
thick and contaminated with relatively heavy oil.

D. Contaminated soil application method (spreader, dozer, grader, etc.) should be specified.

E. Land applied soil should be incorporated (mixed) with the upper four to six inches of native soil
within 48 hours after application. Fertilizers should be broadcast either just before or just after
contaminated soil application, but prior to contaminated soil incorporation. Fertilizer should be
added as necessary to maintain an optimum C:N ratio of 100:2 and extractable phosphorus levels
of 20-30 pounds per acre. Addition of compost, manure, straw etc. is helpful.

F. To enhance hydrocarbon breakdown, the soil should be tilled at least four times during the land
application season. Less frequent tillage may not provide adequate aeration and mixing and,
therefore, may slow hydrocarbon breakdown. More frequent tillage could be done if soil
moisture is adequate, soil compaction is not a problem, and wind erosion can be controlled.

For fields where petroleum contaminated soil is land applied prior to July 1, tillage may not be
needed in subsequent years. However, soil monitoring should continue until contamination is
below levels, as outlined in Part I\VV.C. For land applications after July 1, a minimum of four
tillage operations are necessary (excluding the period from November 1 to April 1), unless soil
monitoring results are below the acceptable levels (Part IV.C).

G. Depending on site conditions, climatic conditions, and other factors, measures to control soil
moisture and wind erosion as well as to improve the soil bacterial culture may be necessary. If
the soils are excessively dry, addition of moisture to the site may be necessary (ponded surface
runoff water could be used). Optimum soil moisture content is 50-70 percent of the soil water
holding capacity. More frequent tillage or site drainage may be necessary if the site is wet. The
incorporation of grass or legume hay is advised to help control wind erosion and improve soil
aeration. If the soil is deficient in organic matter and/or oil-degrading soil bacteria, the addition
of inoculants, rotted manure, mature compost, or topsoil is advised.

V. Soil Sampling Requirements

A. Contaminated stockpiled soil: Soil samples are necessary to evaluate and document contamination
levels in the soil to be treated. Obtain a composite soil sample by digging a minimum of one foot
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into the pile at least three places within the pile before collecting subsamples. To avoid cross-
contamination, subsamples should be taken using clean disposable gloves (and other clean sampling
utensils) at each sample location (refer to NDDH “Procedures for the Collection of Soil Samples at
Underground Storage Tank (UST) Sites”). Mix equal portions of each subsample to obtain a
composite sample. Completely fill each sample vial so that no headspace exists, wipe soil from the
vial threads, and seal the vial using a cap with a Teflon septum. Label the vial, wrap it in aluminum
foil, and place it in a covered cooler with ice for transport to a laboratory for analysis.

B. The number of soil samples should be based on the following table:
Volume of Soil (cubic yards) Number of Samples

<10
10-50
50-500
500-1000
1000-2000
2000-4000
Each additional 2000 One additional sample

abr~ownNDEF, O

Soil samples should be analyzed for total petroleum hydrocarbons as fuel oil or gasoline, lead
(for leaded gasoline or any lead-bearing petroleum hydrocarbon, required once per sample prior
to application) and pH. Other analysis such as benzene, ethylbenzene, toluene, and xylenes may
be necessary depending on site conditions or depending upon the product involved.

C. Land application site soil fertility level determination: A composite of several representative soil
samples from the top six inches of native soil should be collected to evaluate fertility status of the
proposed land application site. The composite sample should be handled and prepared for
analysis in accordance with the procedures recommended by the soil testing laboratory to be
used.

Soil fertility samples should be analyzed for nitrate-nitrogen, extractable phosphorus, and pH
according to methods accepted by the North Dakota State University Soil Testing Laboratory
(telephone 701.231.8942). Nitrate-nitrogen levels are generally reported in pounds per acre,
whereas extractable phosphorus levels are generally reported in ppm. To convert pounds per
acre to ppm, divide by two. Conversely, to convert ppm to pounds per acre, multiply by two.
For example, 80 pounds per acre nitrate-nitrogen equals 40 ppm, and 10 ppm extractable
phosphorus equals 20 pounds per acre.

C. Follow-up monitoring: Follow-up monitoring is recommended to assess and document
hydrocarbon breakdown. Soil samples should be taken from a depth of four to six inches in the
land treatment area (using the sampling methods discussed in Part IVV.A above). The number of
samples to be taken at each sampling interval should follow the table in Part I\VV.A and should
adequately represent the entire land treatment area. Samples need only be analyzed for total
petroleum hydrocarbons; however, the department may require sampling for additional
constituents under some circumstances.

During the year of land application, samples should be taken at the times specified below until
soil analytical results indicate 10 ppm total petroleum hydrocarbons or less.
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VI.

VII.

Land Application Date Soil Sampling in First Year

Before July 1 Once in August & once in October
July 1 to September 15 Once in October
After September 15 None

Sampling in subsequent treatment years should include three samples taken
approximately in June, August, and October, unless results indicate 10 ppm total
petroleum hydrocarbons or less.

Refer to Form SFN-50336 “Soil Monitoring Results for Land Treated Petroleum
Contaminated Soil” for reporting results.

Land Use and Zoning

This guideline is written to help facilitate approval by the landowner and local zoning and health
officials. The variance notification form requires information from the landowner and local officials.
Careful planning and compliance with state rules helps to assure local authorities and citizens that the
waste will be properly managed. Coordination with local emergency managers, county agents, and/or
local health districts may suffice for local zoning approval under emergency conditions, contingent upon
concurrence by local (county) planning personnel.

Submittal and Approval Process

Applications must be initiated and completed by the waste generator (tank owner). Contractors
proposing a variance simply to save money or to win a bid are not considered an “Exceptional
Circumstance” (see NDAC 33.1-20-01.1-14). The form SFN-51601 “Land Treatment Variance
Application” should be completed and submitted with the maps and information to the department.
Arrangements should be made with the department for a site inspection. The site inspection will be done
by either department staff, by an individual authorized by the department (e.g., local government
officials), or by a qualified environmental consultant whose evaluation is subject to department review
and approval. If approved, the inspector will sign and date the application form. On a site-specific basis,
a site inspection may not be required.

Following these procedures does not guarantee approval of a variance. The department reserves the right
to make any modifications or require remedial measures in the event of issues that are not protective of
human health or the environment. Issuance of a variance does not convey property rights of any sort or
any exclusive privilege, nor does it authorize any injury to persons or property, any invasion of other
private rights, or any infringement of state or local law or regulations. An approval or variance does not
supersede local zoning authority or any other requirements of any political subdivision of the state.

Compliance with terms of a variance or approval does not constitute a defense to any order issued or any
action brought under NDCC 23.1-08, NDAC 33.1-20, NDCC 23.1-04, NDAC 33.1-24, Sections 3013,
7003, or 3008(a) of RCRA, Sections 106(a), 104 or 107 of the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (42 U.S.C. et. seq.) or any other law providing for protection of
public health or the environment.
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VIII. Links

ND Division of Waste Management publications (scroll to “Land Treatment-Petroleum under “Solid
Waste Program”) https://deq.nd.gov/wm/publications.aspx

Solid Waste Facilities for Treatment/Disposal Of Petroleum Contaminated Soils

Land Treatment Variance Application

Land Treatment Annual Report

Soil Monitoring Results For Land Treated Petroleum Contaminated Soil
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INSERT
SFN 51601
LAND TREATMENT VARIANCE APPLICATION
AND
SEN 50336

SOIL MONITORING RESULTS FOR
LAND-TREATED, PETROLEUM-CONTAMINATED SOIL

AND INCORPORATE CORRECT PAGINATION
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SIGNS

Purpose

After operational procedures have been developed, signs describing activities must be designed,
constructed, and placed. Signs provide information to workers and landfill patrons. Public access
can be better controlled by designing, constructing, and installing signs which specify speed,
routes, and locations of various cells.

During landfill planning and design, consideration must be given to the specific signs which must
be installed. The locations of permanent and temporary signs must also be determined.

Placing a sign does not necessarily mean that people will obey the instructions. However, landfills
can become uncontrollable with no signs.

Construction and Placement
Signs should be placed where people can anticipate activities.

Sturdy materials should be used to construct signs. Signs and supporting posts should be placed
to prevent the wind from blowing them over.

The sign’s purpose and landfill operations will determine if the sign should be permanent or
portable. For example, activities which frequently move and require signs warrant portable signs.
Alternatively, signs located at the landfill entrance should be permanent.

Signs should be made of weatherproof materials. Colors, letters, and phrases should be carefully
selected for readability and understandability.

Alternative materials such as fences (portable and permanent), physical barriers such as hills or
trees, and traffic cones can also be used to control traffic.

Required Signs

The department requires that permanent sign(s) must be posted at the entrance of the facility which
indicates:

Facility name

Permit number

Owner and operator name and telephone number

Operating hours and days

Unacceptable wastes

vV v v v v Vv

Restrictions for trespassing, burning, hauling, or nonconforming dumping
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The department’s Guideline 9 - Signs Required at Solid Waste Management Facilities (available
upon request or online at https://deg.nd.gov/wm/publications.aspx) lists the necessary information
to be posted on signs at the entrance to a landfill facility.

Informational Signs

Additional signs may be considered for other information purposes:

A.

|o0

1O

Monitor Wells

A label or sign will allow landfill workers and field technicians to know which monitor well
is indicated.

Topsoil Stockpiles

Signs may include the word “TOPSOIL,” the A or B horizon, and number designation.
Confusion can be avoided when questions arise regarding topsoil piles or when stockpile work
is assigned.

Cover Material

Signs may include the word “COVER” and a number designation. Confusion can be avoided
when questions arise regarding stockpiles or when stockpile work is assigned. Additional
designations such as daily cover or final cover can be included.

D. Disposal Cells or Areas
Many landfills have designated areas for waste streams such as white goods, tires, dead
animals, trees, yard waste, scrap metal, bulky items, or other segregated wastes. Patrons and
landfill workers thus know to which area waste should be transported.

E. Traffic Control Signs
Signs indicating speed limit and traffic direction provide some degree of traffic control.
Additional information may include a statement that children and pets should not be allowed
out of vehicles.

Fires

A. Causes

One of the most serious problems associated with landfill fires is that waste can burn under
the ground for years, and extinguishing can be difficult if not impossible.
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1. Equipment

Equipment can catch on fire from oil and fuel leaks. Electrical malfunctions on equipment
and lighting can result in fires. Proper maintenance and regular walk-around inspections
can minimize the possibilities that equipment does not catch on fire from fluid leaks or
electrical systems.

2. Lightning

Lightning can strike buildings, vegetation (trees, grass, etc.), combustible waste, and
equipment. Lightning rods, grounding, and good housekeeping can reduce the risk of
major fires from lightning.

3. Waste

Spontaneous combustion can occur with solid waste. Frequent and adequate cover can
minimize the potential for this type of fire.

Hot ashes, especially those from residential fireplaces and wood or coal stoves, present
hazards with which landfill operators have less control. There are limits to the degree
which operators can prevent disposal of hot ashes. Immediately upon discovery of hot or
smoldering ashes, ashes and fires must be contained and extinguished.

Some chemical reactions can generate heat or result in fires. Patrons can discard waste
which has the potential to react with waste from other generators. Fires resulting from
chemical reactions require firefighting and chemical response.

4. Geologic Material
Subsurface material such as coal seams can spontaneously combust or catch fire from
contact with other materials. Landfills which are located in areas with exposed coal seams
must take special precautions to prevent these fires. Barriers of soil or rock can be placed
adjacent to coal seams to prevent contact with equipment and waste.

B. Prevention and Control

Two features serve to minimize the spread of fires. Landfills tend to be located some distance
from residential, business, and industry areas which could be seriously affected by major fires.

Geologic material (soil and rock) present in landfill areas can be used as cover for fires.
Ditches and berms can be built to prevent fires from spreading.

Fire lanes must be designed into the landfill plans.
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A list of emergency contacts must be posted in conspicuous places, and landfill staff must be
informed of the locations of the lists.

Communication systems must be available to all landfill employees in case of fire or other
emergency.

When small fires occur, investigate the option of isolating the burning material and pushing it
to the side. Then assess the cause of the fire and the appropriate response.

Fires can also be depicted as pyramids with the fourth side being the chemical reaction.
Removal of any side of the triangle or pyramid means that it is no longer a triangle or pyramid
and thus not a fire.

Most firefighters endeavor to remove at least two sides of the triangle or pyramid to further
decrease the likelihood that the fire will start again.

Heat ii Oxygen

Fuel
Always use the correct type of fire extinguisher for the fire:

Class A fires involve wood, clothing, paper, and rags. These fires can usually be extinguished
with water.

Class B fires involve flammable liquids such as gasoline, fuels, oils, grease, some solvents,
and paints. Extinguishants blanket the fire surface and create a smothering effect.

Class C fires involve electrical equipment and electrical facilities. The extinguishing agent
must be a conductor of electricity and provide a smothering effect.

Class D fires involve certain metals. No one fire extinguishant is acceptable for all metals.
Do not fight these fires with a fire extinguisher. Experienced qualified personnel should be
contacted immediately. The first priority is to maintain a safe distance and prevent others
from injury.

Prior to using a fire extinguisher, be sure that it is the appropriate choice for the type of fire.

A sufficient number of fire extinguishers should be located at each structure and on each piece
of equipment. The best fire extinguishers to place in public areas are ABC rated.

Fire extinguishers should be checked as part of the daily walk-around inspection. Missing or
damaged fire extinguishers should be replaced immediately.
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VI.

Extinguishers should be protected from the elements as much as possible. Weather covers or
protective boxes can be utilized at little expense. The cost of a fire is great in comparison to
the cost of an extinguisher’s weather cover. Mud, dirt, ice, and snow can become lodged in
the working areas of the fire extinguisher and thus prevent it from working properly.

Emergency Management

Fires are not the only emergency which can occur at landfills. Medical emergencies, chemical
releases, weather catastrophes, and traffic or equipment accidents are some of the many
emergencies which can involve landfill workers and patrons. Landfill operators are charged with
responsibility for landfill staff’s safety and the general public’s safety. Since the public is often
present at the landfill, operators should prepare for emergencies.

A.

|0
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Contingency Plans

Contingency plans for various emergencies should be developed. For example, chemical
releases have a relatively high likelihood of occurrence. On the other hand, some landfills
may have less of a need to prepare for tornadoes if they are located in an area which rarely
experiences them.

A written contingency plan should be developed for the emergencies which present the
greatest risk. Local emergency management agencies, fire department, ambulance services,
and police or sheriff departments can provide assistance with preparation of contingency plans.
The time to prepare for an emergency is before one occurs.

Staff should know what specific procedures are to be implemented with various types of
emergency situations.

Drills and Safety Training

Drills should be conducted to develop landfill staff’s planning and action skills. A few minutes
of a drill can save valuable seconds during an emergency. Drills also provide the opportunity
for operators to see what their staffs do well, what could be improved upon, and what should
be completely changed before the real emergency strikes.

Safety meetings can also be used to further discuss emergency management.

Emergency Contacts

Emergency contacts should be posted where all landfill employees know the list will be
located. A telephone or other communication device should be near the contact list.
Communities with the 911 service have the advantage of calling one number and relaying the
emergency and their immediate needs. A list of key individuals in the landfill management
system and appropriate government agencies (police, fire, ambulance, hospital) should be
posted.
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D.
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Exit Routes

Exit routes must be developed and posted. Staff should know how to exit the landfill and
where to meet.

Alternate routes should be available.
Exit routes should always remain clear and open for foot and equipment traffic.

Trained Medical Personnel

A list of landfill staff trained in first aid or emergency care will enable other landfill employees
to contact those on-site individuals immediately. Staff should receive medical care training at
the landfill’s expense if funds are available.

Summary

Landfill safety has been addressed in each portion of this manual. Safety is not a separate
topic, but rather it is a subject of concern with each and every landfill activity from the
planning phase to the postclosure phase. Landfill operators are charged with the immediate
safety and the long-term health of landfill workers and the public during operations and
postclosure. Potential contamination of the air, water, and soil must be considered when
developing safety plans and procedures. Safety is a process, not a goal that is ever 100 percent
achieved. Landfill operators should consider each working day another opportunity to
improve operations safety and to better prepare for emergency incidents.
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SECTION 8: CLOSURE AND POSTCLOSURE

Purpose

The purpose of landfill closure and postclosure activities is to minimize the need for further
landfill maintenance. The specific objectives are to control, minimize, and eliminate
escape of solid waste constituents, leachate, fugitive emissions, contaminated runoff, and
waste decomposition products. In other words, the goal is to keep the waste in its place.

A.

B.

1O
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. Definitions

“Closed Unit” - landfill or surface impoundment or a portion thereof that has received
solid waste for which closure is complete.

“Closure” - taking of actions to close and reclaim a solid waste management unit or
facility.

Closure tasks include:

Sloping filled areas to provide adequate drainage

Applying final cover

Providing erosion control measures

Grading and seeding

Installing groundwater and landfill gas monitoring devices

Constructing surface water control structures (e.g., ponds and ditches)

Installing gas control systems

vV Vv vV v v Vv Y

Site security measures (e.g., gates, fences, video cameras)

“Postclosure Period” - the period of time following closure of a solid waste
management unit during which the owner or operator must perform postclosure
activities.

“Sequential Partial Closure” - bringing discrete, usually adjacent, portions of a disposal
facility to elevation and grade (in an orderly, continually progressing process as part of
the operations of the facility) for facilitating closure.

Sequential closure affords more efficient landfill operations on a daily and long-term
basis. Landfills should be designed such that construction, daily disposal operations,
and closure activities can be conducted during the same time periods.

With sequential closure, solid waste can be better controlled for more efficient disposal,

safer work areas, and better environmental management. Equipment and personnel can
be utilized more effectively by distributing efforts more evenly over closure periods.
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Closure and Postclosure Plan

A written closure plan must be filed with the landfill permit application. The written plan
must include:

Projected time intervals at which closure activities will be implemented
Resources and equipment to be utilized for closure operations

Final topographic plan

Site drainage plan

Source and characteristics of cover material

Vegetative cover and landscape plans

Closure sequence for phased landfill operations

Engineering requirements and procedures for on-site structures

Land use

vV vV v vV v vV v v v Y

Cost estimates and projected fund withdrawals from the financial assurance instrument

Closure Design and Operation Standards
A. Purpose
» Prevent water infiltration into closed landfill.
Promote surface water erosion from site.
Prevent wind and water erosion of final cover.
Control landfill gas and allow its safe escape or prevent its escape.

Prevent or minimize landfill subsidence.

v v.v. v .Y

Minimize area of landfill working face during sequential partial closure.

B. Closure Materials

1. Cover layer sequence

6” or more of suitable plant growth material

12” or more of clay-rich soil material
Must be suitable to serve as plant root zone.

18” or more of compacted soil material
Hydraulic conductivity must be 1 x 1077 cm/sec or less.

2. Cover characteristics

» The compacted layer must be free from cracks and extrusions of solid waste.
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» The chemistry of all final cover materials should be evaluated to ensure that
compounds in the final cover are not toxic to the cover vegetation.

In North Dakota, the most likely chemical parameter of concern will be SAR
(sodium adsorption ratio) which is a mathematical ratio of sodium (Na) to calcium
(Ca) and magnesium (Mg). SAR is an indication of the sodium level in soils. If
the SAR is too high for plant species selected for revegetation, cover material with
lower SARs must be selected, or plants adapted to higher SAR levels must be
planted. Public Service Commission regulations are that SAR must be less than 4.

Electrical conductivity (EC) is an indication of the salt levels which can be a
limiting factor in plant growth. Some plants are more tolerant to higher EC levels
than others. Public Service Commission regulations are that EC must be less than
2.

» Limit the amount of percolation that may enter the waste to meet the efficiency
requirements for that type of solid waste management unit. The purpose is to
minimize water infiltration and allow it to run off the landfill without contacting
solid waste. Hydraulic conductivity of the layer in contact with waste must be 1 x
10" cm/sec or less.

» Plant species selected for revegetation should be shallow rooted and should be
tolerant of the chemistry of cover materials.

C. Slope Standard

» Slopes must be between 3 and 15 percent.

» Although exceptions may be allowed, no slope can exceed 25 percent.

» Precipitation run-on from adjacent areas must be minimized.

» Topographic relief must provide a surface drainage system which does not
adversely affect drainage from adjacent lands and which minimizes erosion and
optimizes drainage of precipitation falling on the landfill.

» The closed landfill should conform to original topography and surrounding
topography. Some disturbed areas cannot be returned to their original appearance

(e.g., sheer rock cliffs). The engineered design and final reclamation should
reshape the land into an area that approximates natural topography.
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V.

Postclosure Design and Operations

A.

|00

Written Plan

A written postclosure plan must be included with the permit application and must be
approved by the department prior to implementation. The postclosure plan must
address facility maintenance and monitoring activities for a postclosure period of 30
years.

The written plan must address:

» Projected time intervals for activities

» Postclosure cost estimates

» Projected fund withdrawals from the financial assurance instrument

Construction and Operations

After closure, the applicant must maintain the right of access to the site throughout the
postclosure period. Closed solid waste management units may not be used for
cultivated crops, heavy grazing, buildings, or other uses which might disturb the
protective vegetative and soil cover. The landfill operator must ensure that postclosure
use agreements logistically and contractually allow for access to conduct any of the
following postclosure activities:

» Facility maintenance
e structures
e integrity and effectiveness of the final cover
e correction for settlement or subsidence

» Prevention of surface water run-on and runoff from eroding or otherwise damaging
the final cover

» Surface water monitoring

» Groundwater monitoring

» Operation and maintenance of leachate collection and removal system
See Section 5 “Landfill Permits, Design, and Construction” of this manual for
leachate collection system specifications and requirements.

» Gas monitoring

» Liner maintenance
See Section 5 “Landfill Permits, Design, and Construction” of this manual for

liner specifications and requirements.
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VI.

Timetable for Closure and Postclosure Activities

A.

|00

1O

Closure and Postclosure Plans for Submittal with Permit Application

As previously stated, the following list of information should be included with the
closure and postclosure plans submitted with the permit application. Additional
information may be necessary to accurately and completely describe the proposed
plans, and the department may request additional information.

Final topographic plan

Site drainage plan

Source and characteristics of cover material
Vegetative cover and landscape plans

Closure sequence for phased landfill operations

Engineering requirements and procedures for on-site structures

vV vV v. v v v .Yy

Land use

During the permit renewal process, changes to the plans (due to operational or design
changes) must be addressed to prevent major construction problems during closure.

Three Months Before Closure

» Review closure plan for completeness and necessary revisions.
Schedule closing date.
Prepare timetable for closure procedures.

Notify appropriate regulatory agencies.

vV v v Vv

Notify site users by letter (municipalities or contract haulers) or published
announcement (individual waste generators).

During Closure

Within 30 days after receiving final solid waste, closure activities including the
following must be implemented:

» Erect structures to limit access.

» Post signs indicating site closure.

» ldentify alternative disposal sites on posted signs.
>

Collect litter or debris and place in final cell for covering. Place cover over exposed
surfaces.



D. Three Months or More After Closure

1. The department requires that the following be completed within 180 days of the
beginning of closure activities. However, for efficiency and construction integrity
the tasks should be completed within three months of initial closure activities.

» Complete drainage control features or structures.

» Complete gas collection or venting system, leachate containment facilities, and
gas or groundwater monitoring devices.

Install devices for detecting subsidence.
» Place required thickness of cover over landfill.
» Establish vegetative cover.
2. Within 60 days after completion of final closure and prior to sale or lease of the

property, file a record or plat on the property deed indicating that the land was used
as a solid waste landfill. See Exhibit 8-1 which is a copy of such a record.

3. Within 60 days of recording information on a deed, submit a certified copy of
affidavit or plat to the department.

4. Postclosure activities must be conducted for a period of 30 years.

VII. Land Use

A. Purpose
» Active and closed solid waste management units should be managed to prevent
disturbance of the protective vegetative cover and soil cover.

» Land use should be selected based on a demonstration that the landfill will be safe
for the public, livestock, wildlife, and the environment.

» Development plans for closed sites should minimize wind and water erosion,
ponding of water, cracking of the final cover, and water infiltration.

B. Exclusions for Active and Closed Facilities

» Cultivated crops

» Heavy grazing

» Other food chain crops
» Buildings

e Disturbance of final cover to construct buildings (such as installation of
footings) can provide a route of entry for water to infiltrate the disposed waste.
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¢ Buildings can be constructed only if the bearing capacity of the site is found to
be adequate.

e Foundations may require additional reinforcement.

e Consideration must be given to integrity of the structure during its life and to
the potential for the site to settle.

e Some structures can be built to adapt to differential movement.
e The potential for groundwater and gas movement should be evaluated when
developing closed sites for future use. As a result of structural weight, gases

can accumulate and create explosion hazards.

e Decomposing waste can damage foundations. Decomposing waste tends to be
very corrosive; foundations may require corrosion resistant coatings.

» Roads and walkways

Roads and walkways should be constructed of material that can be easily repaired.
Gravel, asphalt, and dirt should be used.

C. Options for Closed Facilities

» Recreational purposes
Parks, ski slopes, sled runs, golf courses, ball fields, playgrounds, and outdoor
theaters are examples of site development.

» Small, lightweight, one story buildings
Examples include concession stands, equipment storage, and sanitary facilities.

» Production of food chain crops only with specific approval in writing from the
department.

VIIl. Records

A. Written closure and postclosure plan must be submitted as part of the landfill permit.

B. Record or plat must be filed with deed (within 60 days after closure) providing
information about its service as a landfill. See Exhibit 8-1 for an example record.

C. As-built drawings showing the topography, pertinent design features, extent of waste,
and other appropriate information must be entered into the operating record and
submitted to the department upon completion of closure or partial closure.
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D.

Certification of completed closure_must be entered into the landfill operating record
and submitted to the department by the owner or operator upon completion of closure
or partial closure. A professional engineer must certify this in accordance with the
approved closure plan and North Dakota Solid Waste Management Rules, NDAC
Article 33.1-20.

IX. Financial Assurance

A.

|0

Applicability

Financial assurance requirements apply to all:

» New solid waste disposal facilities

» Expanded solid waste disposal facilities

» Existing solid waste disposal facilities not closed by April 9, 1994

These requirements do not apply to inert waste landfills.

Estimates

Section 7 “Operations and Management” of this manual describes costs associated with
closure and postclosure activities. All estimates include the anticipated costs to
complete those tasks at the time they are planned. In other words, inflation must be
factored into estimates. Anticipated cost increases associated with new regulations
must also be considered with cost estimates for future closure and postclosure
operations.

Each owner or operator must prepare separate written closure and postclosure cost
estimates to complete facility closure and postclosure plans. Estimates must be revised
as necessary and resubmitted to the department annually.

When any of the following occurs, the owner or operator must prepare a new closure
or postclosure cost estimate:

» Operating plans or facility design have been revised such that closure or postclosure
plans are affected.

» Anticipated year of closure changes.

» The department directs the owner or operator to revise the closure or postclosure
plan.



C. Accounts

Methods for funding the accounts must be established. Schedules and plans for
withdrawing money from the accounts must also be established. The application for
permit must include this information to ensure that sufficient money will be available
to complete closure and postclosure activities in case the landfill closes unexpectedly.

1. Publicly owned or operated facilities

One account may be established for both closure and postclosure care of each
facility.

For nonpayment of funds, a procedure must be established with the financial
assurance instruments’ trustees for such notification to be sent to the department.

An annual report of the financial assurance accounts must be filed with the
department.

2. Privately owned or operated facilities
Separate accounts for closure and postclosure must be established.

Annual audits for both closure and postclosure accounts must be conducted by a
certified public accountant licensed in the state. The audit must be filed with the
department no later than August 31 of each year for the previous calendar year,
including each of the postclosure care years.

3. Mechanism

Financial assurance mechanism(s) must be approved by the department. One or
more of the following financial assurance instruments must be established in an
amount equal to the closure cost estimate and postclosure cost estimate.

» Trust fund
Surety bond
Irrevocable letter of credit

Insurance policy

vV v v Y

Corporate guarantee



Exhibit 8-1
Affidavit and Notice of Disposal Facility

STATE OF NORTH DAKOTA )
) SS
COUNTY OF )

The undersigned states that (s)he is an officer of the City of , and makes this Affidavit
in that capacity and to satisfy the requirements of § 23.1-08-21 of the North Dakota Century Code:

1.

City of operated a landfill for inert waste on the following described property in
County, North Dakota:

[Legal Description]
... . described in the attached plat.

2.

The facility received and buried inert waste until it was closed (month) (day), (year).

3.

All wastes are covered by a final cap of clay, followed by topsoil to a thickness of at least 24” and
revegetated with grasses.

4,
The public is hereby notified that this facility, because of its prior use, is not suitable for building,
earthmoving, or tillage, except such actions as are necessary to ensure the long-term integrity of the final
cover over the closed facility.

Dated this (day) day of (month), (year).

CITY OF

By:

An authorized officer

STATE OF NORTH DAKOTA )
) SS
COUNTY OF )

The foregoing instrument was acknowledged before me this (day) day of (month), (year), by
an authorized officer of the City of .

NOTARY SEAL

Notary Public
My commission expires:
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SECTION 9: DEPARTMENT INSPECTIONS
Purpose

The department will inspect each landfill many times during its life and during each phase
of operations. When the landfill operator receives a permit, the operator agrees to abide
by the permit terms and applicable regulations. The department is charged with
environmental protection for all citizens of North Dakota and thus has a responsibility to
ensure that the landfill operator is meeting the requirements of the landfill permit. Landfill
operators should be prepared for inspections.

Most landfills will have inspections three or four times a year. If a landfill has had
difficulty meeting permit requirements, inspections may be made more often or as
necessary. Inspections may be announced or unannounced. The landfill should be
operated in such a manner that it is ready for an inspection at any time.

Problems

In some cases, the department must be notified about noncompliance. The landfill
operator’s efforts to inform the department demonstrate initiative to bring the landfill back
into compliance.

Each landfill will probably have some problems that are unique to its specific operation.
Landfill operators should make extra efforts to minimize those problems which can be
more easily anticipated. Remedial actions must be taken immediately and, in some cases,
only after the department has approved the course of action.

A. Common problems encountered at many landfills may include:

» Blowing litter off the property

Soil erosion due to water

Uncovered waste or inadequate covered waste

Insufficient cover due to freezing temperatures

Insufficient topsoil due to inadequate handling of topsoil during initial stripping

Waste materials which cannot be handled due to equipment or operational problems

vV v v v vY

Unacceptable waste which has been accepted either unintentionally or intentionally
by the landfill

» Poor access due to poor roads

B. More serious problems may include:

» Generation of leachate which cannot be handled by the leachate system
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Odors
Impassable roads
Severe soil erosion

Improperly handled waste

vV v.v. v .Y

Waste materials which cannot be handled due to equipment or operational problems
or which was accepted unintentionally or intentionally by the landfill

Penalties for Noncompliance

Permits can be revoked if the landfill is not in compliance with the rules or its permit terms.
Future landfill permits may be denied because of past performance. Fines of up to $12,500
per violation per day can be levied.

Preparing for and Conducting an Inspection

When an inspection is scheduled, the operator should be prepared. A well-prepared and
knowledgeable operator will help the inspection proceed more smoothly.

A.

B.

©

©

Im

|

Review the landfill permit application and permit terms.

Assemble all related documentation.

This will include correspondence with the department, plans, permit application,
engineering data compiled since the last inspection, in-house inspections, waste
acceptance records, reports of daily operations, department inspections, and a summary
of all landfill activities which have occurred since the last inspection.

Assemble photographs of pertinent activities.

Inspect and maintain access roads.

Roads should be in good condition so that the inspector can get to each portion of the
landfill with no difficulty.

Operations should be investigated to ensure that they are in compliance with permit
requirements.

Check all equipment.

Equipment should always be in good working order, but checking before an inspection
IS good practice.
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Inform all landfill employees of the inspection.

Employees should be prepared to answer the inspector’s questions and to assist during
the inspection.

. Schedule adequate time to be with the inspector.

Be prepared to spend some time with the inspector in an office area to review plans and
specifications for construction and development. All written landfill records should be
well organized and available. This will allow the operator to more quickly answer the
inspector’s questions and will demonstrate knowledge of the landfill development.

Take photographs or video during the inspection.

If a condition requires action, photographs or video should be taken before and after
the action. An inspector may or may not return after the action to visually inspect the
condition. When the inspector requests some type of corrective action, he or she may
request that photographs or video be taken after the action and then be provided to the
department.

When the inspector makes comments during the inspection, ask what the inspector’s
expectations are for this landfill and for other landfills.

During or after the inspection, ask the inspector what the landfill is doing well, what
improvements can be made, and what should be completely changed.

The operator should take the initiative to ask about the results of the inspection. The
inspector will then know that the landfill operator’s primary objectives are regulatory
compliance, sound environmental practices, and safe, efficient operations.

If the operator does not know the answer to an inspector’s questions, the operator
should say that he or she does not know.

Offer to provide the information as quickly as it can be obtained, and then give the
information to the inspector.

. Ask the inspector if any notices of violation will be written for this inspection.

Ask the inspector when a written report of the inspection will be available.

The operator should make written notes throughout the entire inspection to avoid any
confusion about conditions.
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BIBLIOGRAPHY

In addition to these listed publications, the department and other government agencies have other
publications available for loan or for use in their offices.

Books and Related Publications

American Paper Institute, Inc., A Directory of Paper Recycling Resources, American Paper
Institute, New York, New York, 1990.

Boulder Energy Conservation Center, Your Recycled Paper Procurement Guide.

Brady, Nyle C., The Nature and Properties of Soils, 8" ed., MacMillan Publishing Co., Inc., New
York, 1974. (A widely used college soils text with good, general soils information.)

Caterpillar, Caterpillar Performance Handbook, Edition 22, Caterpillar, Inc., Peoria, Illinois,
October 1991. (This is an excellent reference for equipment specifications and capabilities
and includes charts and graphs for material handling.)

Colorado Office of Energy Conservation, Recycling Office Waste Paper, A Step by Step Guide.

Illinois Department of Energy and Natural Resources, Landscape Waste Compost, Distribution
and Marketing Strategies for Centralized Municipal Composting Operations, ILENR/RR-
89/02, Illinois Department of Energy and Natural Resources, Springfield, Illinois, 1989.

Illinois Department of Energy and Natural Resources, Management Strategies for Landscape
Waste, ILENR/RR-89/09, Illinois Department of Energy and Natural Resources,
Springfield, llinois, 1989.

Illinois Department of Energy and Natural Resources, Municipal Solid Waste Management
Options Volume 111 Transfer Stations, ILENR/RR-89/06(3), Illinois Department of Energy
and Natural Resources, Springfield, Illinois, 1989.

North Dakota Department of Environmental Quality, Solid Waste Management Rules, NDCC
Chapter 23.1-29 and NDAC Article 33.1-20, North Dakota Department of Environmental
Quality, Bismarck, North Dakota, 2020.

Sax, N. Irving and Richard J. Lewis, Sr., Hawley’s Condensed Chemical Dictionary, Van Nostrand
Reinhold Co., New York, 1987. (This excellent desktop reference includes information
for chemicals and their uses, chemical characteristics, processes, reactions, and related
terminology.)

Thomas, Clayton L. (ed.), Taber’s Cyclopedic Medical Dictionary, F.A. Davis Company,
Philadelphia, 1989. (This dictionary of medical and industrial hygiene terms is an excellent
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tool for understanding symptoms of chemical exposure, terms often included on safety data
sheets.)

Tisdale, Samuel L. and Werner L. Nelson, Soil Fertility and Fertilizers, MacMillan Publishing
Co., Inc., New York, 1975. (This widely used college soils text has good, general soil
fertility information.)

U.S. Dept. of Health and Human Services, NIOSH Pocket Guide to Chemical Hazards,
Superintendent of Documents, U.S. Government Printing Office, Washington, D.C., 1990.
(This reference includes chemical characteristics, symptoms of exposure, and required
personal protection requirements.)

U.S. Dept. of Transportation, 1990 Emergency Response Guidebook, U.S. Dept. of Transportation,
Washington, D.C., 1990.

U.S. Environmental Protection Agency, Bibliography of Municipal Solid Waste Management
Alternatives, EPA/530-SW-89-055, Solid Waste and Emergency Response, U.S.
Environmental Protection Agency, Washington, D.C., 1989.

U.S. Environmental Protection Agency, The Consumer’s Handbook for Reducing Solid Waste,
EPA/530-K-92-003, Solid Waste and Emergency Response, U.S. Environmental
Protection Agency, Washington, D.C., 1992. (This 36-page booklet is one of the most
descriptive and concise publications for educating the public about solid waste reduction.
This booklet is available for distribution to schools and the general public.)

U.S. Government Printing Office, Codes of Federal Regulations, Superintendent of Documents,
U.S. Government Printing Office, Washington, D.C.
29 CFR, OSHA (Occupational Safety and Health Administration)
40 CFR, EPA (Environmental Protection Agency)
49 CFR, DOT (Department of Transportation)

United States Department of Agriculture, Natural Resources Conservation Service, Conservation
Tillage, U.S. Department of Agriculture, Denver, Colorado, 1989.

United States Department of Agriculture, Natural Resources Conservation Service, Technical
Guide Notice ND-11, U.S. Department of Agriculture, Natural Resources Conservation
Service, North Dakota, 1992. (The guide includes charts, tables, and graphs for use when
calculating soil erosion due to wind and water.)

United States Environmental Protection Agency, Characterization of Municipal Solid Waste in the
United States: 1990 Update, EPA/530-SW-90-042, 1990. (Data from this EPA study is
widely used for estimating purposes in many communities.)

United States Environmental Protection Agency, Decision-Makers Guide to Solid Waste

Management, EPA/530-SW-89-072, Solid Waste and Emergency Response, U.S.
Environmental Protection Agency, Washington, D.C., 1989.
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United States Environmental Protection Agency, Office Paper Recycling, An Implementation
Manual, EPA/530-SW-90-001, Solid Waste and Emergency Response, U.S.
Environmental Protection Agency, Washington, D.C., 1990.

United States Environmental Protection Agency, Yard Waste Composting, A Study of Eight
Programs, EPA/530-SW-89-038, Solid Waste and Emergency Response, U.S.
Environmental Protection Agency, Washington, D.C., 1989.

Washington State Department of Ecology, Best Management Practices Analysis for Solid Waste,
Volume 1, Publication Numbers 88-33A, B, C, and D, Washington Department of Ecology,
Olympia, Washington, 1987. (This detailed study commissioned by the Washington Dept.
of Ecology includes comprehensive waste composition and cost data. Some data can be
used for estimating solid waste generation in communities elsewhere in the United States.)



Magazines

The following are some of the most popular magazines related to waste management. Check your
local public library, college library, or the department library for available periodicals.
Subscriptions are also available.

Periodicals and Unclassified Sources

Source Publisher/Location Focus
BioCycle Emmaus, PA 18049 Sewage sludge and yard
waste composting
Mill Trade Journal 540 W. Frontage Rd, Ste 3124 | Secondary fiber trade
Northfield, IL 60093-1230
Recycling Today 5811 Canal Rd. Magazine of scrap materials
Valley View, OH 44125 emphasizing nonferrous
metals
Recycling Times Level 4, Building 1 Recycling market

Kimka Creative Valley
2021 Mingzhu Rd. S.
Zhuhai, China

Resource Recycling P.O. Box 42270 Post-consumer waste
Portland, OR 97242-0270 recycling efforts

Scrap Tire News Recycling Research Institute | Recovery, recycling, and
Scrap Tire News disposal of scrap tires
P.O. Box 4430

Leesburg, VA 20177
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Government Contacts

For some agencies, central numbers are listed. Tell the receptionist your question so that you can
be connected with the correct individual.

Government agencies have much information and technical assistance available for free or at a
nominal charge. If you require further assistance, these agencies can provide you with names of
private firms.

Federal Government

U.S. Environmental Protection Agency, Region VIII

1595 Wynkoop Street

Denver, CO 80202-1129

(303) 312-6312

Website: https://www.epa.gov/aboutepa/epa-region-8-mountains-and-plains

U.S. Fish & Wildlife Service
North Dakota Field Office
3425 Miriam Avenue
Bismarck, ND 58501-7926
(701) 250-4481

Website: www.fws.gov

U.S. Department of Interior
Bureau of Land Management
99 23 Avenue West
Dickinson, ND 58601

(701) 227-7700

Website: www.blm.gov

U.S. Geological Survey

821 East Interstate Avenue

Bismarck, ND 58503

(701) 250-7400

Website: https://www.usgs.gov/centers/dakota-water

OSHA (Occupational Safety and Health Administration)
5212 East Main Avenue, Suite 200

Bismarck, ND 58501

(701) 250-4521

Website: www.osha.gov

U.S. Forest Service
2000 Miriam Circle
Bismarck, ND 58501
(701) 989-7300

Website: www.fs.usda.gov
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North Dakota State Government

North Dakota Forest Service

916 East Interstate Avenue, Suite 4
Bismarck, ND 58503

(701) 328-9944

Website: https://www.ag.ndsu.edu/ndfs

North Dakota Game and Fish Department
100 East Bismarck Expressway
Bismarck, ND 58501

(701) 328-6300

Website: https://gf.nd.gov/

North Dakota Geological Survey

1016 East Calgary Avenue

Bismarck, ND 58503

(701) 328-8000

Website: https://www.dmr.nd.gov/ndgs/

North Dakota Department of Environmental Quality

918 East Divide Avenue
Bismarck, ND 58501
Website: https://deq.nd.qov

Air Quality

(701) 328-5188
Municipal Facilities
(701) 328-5211
Waste Management
(701) 328-5166
Water Quality
(701) 328-5210

North Dakota Public Service Commission
600 East Boulevard Avenue #408
Bismarck, ND 58505

(701) 328-2400

Website: https://www.psc.nd.gov/

North Dakota State Water Commission
900 East Boulevard Avenue #770
Bismarck, ND 58505

(701) 328-2750

Website: http://www.swc.state.nd.us/

North Dakota Technology Transfer Office
NDSU Dept. 4000

P.O. Box 6050

Fargo, ND 58108

(701) 231-6681

Website:

https://www.ndsu.edu/research/tech_transfer/
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Federal Government Contacts for Maps

FLOODPLAIN MAPS

Delaware River Basin Commission

25 Cosey Road

P.O. Box 7360

West Trenton, NJ 08628-0360

(609) 883-9500

Website: https://www.state.nj.us/drbc/

Federal Emergency Management Agency
Map Service Center

500 C Street Southwest

Washington, D.C. 20472

(877) 336-2627

Website: https://msc.fema.gov/portal/home

U.S. Army Corps of Engineers

441 G Street Northwest

Washington, D.C. 20314-1000

(202) 761-0011

Website: https://www.usace.army.mil/

(Aerial Photographs and Other Remotely Sensed
Images)

U.S. Geological Survey

EROS

47914 252" Street

Garretson, SD 57030

(605) 594-6511

Website: https://www.usgs.gov/centers/eros

(Earth Science Information, Maps, and Aerial
Photographs)

U.S. Geological Survey

Eastern Geographic Science Center

12201 Sunrise Valley Drive, Suite MS-521

Reston, VA 20191

(888) 275-8747

Website: https://egsc.usgs.gov/

SEISMIC MAPS

National Institute of Building Sciences
Building Seismic Safety Council

1090 Vermont Avenue Northwest, Suite 700
Washington, D.C. 20005

(202) 289-7800

Website: https://www.nibs.org/page/bssc

KARST

U.S. Geological Survey

Eastern Geographic Science Center

12201 Sunrise Valley Drive, Suite MS-521
Reston, VA 20191

(888) 275-8747

Website: https://egsc.usgs.gov/

NATIONAL WETLANDS INVENTORY MAPS

(Fish Hatcheries and Wildlife Refuges Maps)
U.S. Fish and Wildlife Service

5275 Leesburg Pike

Falls Church, VA 22041

(Aerial Photographs and Other Remotely Sensed Images)
U.S. Geological Survey

EROS

47914 252" Street

Garretson, SD 57030

(605) 594-6511

Website: https://www.usgs.gov/centers/eros

COMPUTER PROGRAMS
PC STABL 5SM

Purdue University

Civil Engineering

West Lafayette, IN 47907

HELP Version 3.07

U.S. Environmental Protection Agency
US EPA Research

Mail Drop: D343-04

109 Alexander Drive

Durham, NC 27711

HEC-Models

U.S. Department of The Army
Corps of Engineers

Institute for Water Resources
Hydrologic Engineering Center
609 Second Street

Davis, CA 95616-4687

(530) 756-1104
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GLOSSARY

Absorption - Penetration of a substance into the body of another or transformation into other
forms suffered by radiant energy passing a material substance.

Acid - A hydrogen-containing compound that is corrosive. The pH is less than 7, with 7 being
neutral.

Aeration - Process of exposing bulk material to air. Process used with compost operations.
Aerobic - A biochemical process or condition occurring in the presence of oxygen.

Aerosols - Liquid droplets or solid particles dispersed in the air that are of sufficiently small
particle size (0.01 to 100 microns) to remain dispersed for a period of time.

Agricultural waste - Solid waste derived from the production and processing of crops and
livestock such as manure, spoiled grain, grain screenings, undigested rumen material, livestock
carcasses, fertilizer, and fertilizer containers. This does not include pesticide waste or pesticide
containers.

Alkali - Any substance that in water solution is bitter or caustic to the skin. Strong alkalies in
solution are corrosive to the skin and mucous membranes. The pH is greater than 7, with 7 being
neutral.

Anaerobic - A biochemical process or condition occurring in the absence of oxygen.
Anhydrous - Free from water.

Aquifer - A geological formation, group of formations, or portion of formation capable of yielding
significant quantities of groundwater to wells or springs.

Asbestos - Any material containing more than 1 percent asbestos in any form.

Asbestosis - Disease of the lungs caused by inhalation of the fine airborne fibers of asbestos.
Asphyxiant - A vapor or gas which can cause unconsciousness or death by suffocation (lack of
oxygen). Most simple asphyxiants are harmful to the body only when they become so concentrated
that they reduce oxygen in the air to dangerous levels. This is the primary potential hazard of
working in confined spaces.

ASTM - American Society for Testing and Materials.

Baler - A machine used to compress solid waste or recyclables into bundles to reduce volume.
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Base or basic - Any substance that in water solution is bitter or caustic to the skin. Strong alkalies
in solution are corrosive to the skin and mucous membranes. The pH is greater than 7, with 7
being neutral.

Biodegradable material - Material capable of being decomposed by microorganisms into simple,
stable compounds such as carbon dioxide and water. Although some manufacturers claim that
their products are biodegradable, the material may not be completely biodegradable or may not be
located in an area which would allow biodegradation to take place.

BOD - Biochemical oxygen demand. A common laboratory analysis to determine organic content
of a waste. The five-day BOD for landfill leachate can range from 2,000 to 3,000 milligrams per
liter (mg/L).

Boiling point - The temperature at which a liquid changes to a vapor state at a given pressure
usually expressed in degrees Fahrenheit at sea level. Flammable materials with low boiling points
generally present special fire hazards.

Broker - An agent which serves as an intermediary between buyers and sellers of recyclable
materials.

BTU - British Thermal Unit, which is a unit of measure for the amount of energy a given material
contains. One BTU is the quantity of heat required to raise the temperature of 1 pound of water 1
degree Fahrenheit.

Buffer zone or area - An area which serves to protect one area from another. For example, an
area of a specific size may be required to protect citizens from odors associated with compost piles,
and tree breaks may be planted to prevent waste from blowing out of a landfill and to minimize
odors drifting to surrounding residential areas.

°C - Degrees Centigrade or Celsius.

CAA - Clean Air Act. This act was passed by the U.S. Congress in 1975 to provide that the air
would be “safe enough to protect the public’s health.” This law required that National Ambient
Air Quality Standards (NAAQS) be established for major primary air pollutants.

Carcinogen - A substance capable of causing cancer.

Caustic - Any substance that in water solution is bitter, or caustic to the skin. Strong alkalies in
solution are corrosive to the skin and mucous membranes. The pH is greater than 7, with 7 being

neutral.

cc - Cubic centimeter, a volume of measurement in the metric system equal in capacity to 1
milliliter (ml).
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Cell - A portion of the landfill in which waste is placed. Areas or cells may be designated for
specific waste streams. Cells may also have number or letter designations to afford better tracking
of landfill utilization.

Centigrade (Celsius) - The internationally used scale for measuring temperature; at sea level 100°
is the boiling point of water and 0° is the freezing point for water.

CERCLA - Comprehensive Environmental Response, Compensation, and Liability Act. Also
referred to as Superfund. This act requires reporting and cleanup of hazardous materials releases.

CFC - Chlorofluorocarbons. A class of compounds containing both chlorine and fluorine used as
refrigerants or cleaning solvents and commonly referred to as Freons ™.

CFR - Code of Federal Regulations.

Chain-of-Custody - A system which documents the origin of samples and containers from
collection to completion of laboratory analyses. Chain-of-custody also refers to the actual form
(paper) which is prepared at sample collection and signed and dated by all individuals who have
possession of the sample containers. This system offers proof that the samples have been correctly
handled.

CHEMTREC - Chemical Transportation Emergency Center operated by the Chemical
Manufacturers Association.

Closed unit - A landfill or surface impoundment or a portion thereof that has received solid waste
for which closure is complete.

Closure - The taking of those actions to close and reclaim a solid waste management unit or
facility. Closure actions may include, but are not limited to, sloping filled areas to provide
adequate drainage, applying final cover, providing erosion control measures, grading and seeding,
installing monitoring devices, constructing surface water control structures, installing gas control
systems, and implementing measures necessary to secure the site.

COD - The measure of the quantity of oxygen consumed during chemical oxidation of organic
and some inorganic compounds.

Commercial waste - Solid waste generated by stores, offices, restaurants, warehouses, and other
nonmanufacturing activities exclusive of household waste, inert waste, infectious waste, industrial
waste, and hazardous waste.

Compaction - A method by which solid waste, cover material, or liner material is made to have a

greater weight per volume (density). Compaction can be achieved by running a steel-wheeled
trash compactor or other heavy equipment over waste or other material.
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Compactor - A power-driven device used to compact materials into a smaller volume. This device
can either be an attachment which is pulled by mobile heavy equipment or it can be a self-contained
unit.

Compliance boundary - Vertical planar surface that circumscribes the waste management units
at which the groundwater protection standards apply. Compliance boundary may be either the
facility boundary or an alternative boundary within the facility.

Compost - Relatively stable decomposed organic material resulting from the composting process.
Many composting facilities utilize grass clippings, leaves, and plant trimmings for composting.
The process involves biological decomposition or organic solid waste and must be controlled under
controlled aerobic conditions.

Composting - Controlled biological decomposition of organic solid waste under aerobic
conditions.

Compressed gas - Material packaged in a cylinder, tank, or aerosol under pressure exceeding 40
pounds per square inch (psi) at 70° F or other pressure parameters identified by the U.S.
Department of Transportation.

Concentration - The relative amount of a substance when combined or mixed with other
substances.

Construction and demolition waste - Waste which results from construction, remodeling, repair
or demolition of buildings, bridges, roads, and other structures.

Corrugated cardboard or paper - Cardboard with a wavy piece of cardboard sandwiched in
between two flat pieces of cardboard.

Cullet - Clean, often color-sorted, crushed glass used to make new glass products.
CWA - Clean Water Act. The U.S. Congress passed this act to protect the nation’s water
resources. It has established a system of national effluent standards for major water pollutants and

use of secondary sewage treatment for all municipalities.

Densified refuse-derived fuel (ARDF) - A refuse-derived fuel that has been processed to produce
briquettes, pellets, or cubes.

Destructive testing - Testing of prepared samples of materials that involves destruction or
damage of the materials; often performed to evaluate the strength or effectiveness of materials
which will be installed in field situations.

Detinning - Recovering tin from “tin” (steel) cans by a chemical process which makes the
remaining steel more easily recycled.

DOT — U.S. Department of Transportation.
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Downgradient - Downward grade or slope. Monitoring devices may be installed down slope or
downgrade from potential sources of contamination. Consideration should be given to the impacts
potential sources of contamination may have to downgradient residents.

Drop box facility - A facility used for the placement of a detachable container including the area
adjacent for necessary entrance and exit roads, unloading, and turnaround areas. Drop box
facilities normally receive loose loads from the general public and solid waste from off site.

Energy recovery - Conversion of waste energy, generally through the combustion of processed
or raw refuse to produce steam.

Evaporation rate - The rate at which a material will vaporize when compared with the rate of
vaporization of a known material. Useful for evaluation of a material’s health and fire hazards.
Known material for comparison is generally normal butyl acetate (NBUAC or n-BuAc) with an
evaporation rate of 1.0. Three general classifications are as follows:

1. FAST, if greater than 3.0; e.g., methyl ethyl ketone = 3.8, acetone = 5.6, hexane = 8.3.
2. MEDIUM, if 0.8 to 3.0; e.g., 190-proof ethyl alcohol = 1.4, methyl isobutyl ketone = 1.6.

3. SLOW, if less than 0.8; e.g., xylene = 0.6, isobutyl alcohol = 0.6, water = -0.3, mineral
spirits = 0.1.

Existing unit - A landfill or surface impoundment or a portion thereof that is receiving or has
received solid waste for which closure has not been completed.

Explosion proof equipment - Apparatus enclosed in a case capable of withstanding an explosion
of a specified gas or vapor that may occur and of preventing the ignition of a specified gas or vapor
surrounding the enclosure by sparks, flashes, or explosion of the gas or vapor within, and that
operates at an external temperature such that a surrounding flammable atmosphere will not be
ignited.

Explosive limits - Some materials have a minimum and maximum concentration in air which can
be detonated by spark, shock, fire, etc. The lowest concentration is known as the lower explosive
limit (LEL). The highest concentration is known as the upper explosive limit (UEL).

Extrusion welding - Operation of using pressure (sometimes in conjunction with heat) to attach
two or more separate pieces. Reference is generally to the attachment of two or more pieces of
high-density polyethylene (HDPE) liners or covers.

°F - Degrees Fahrenheit.

Facility - All contiguous land and structures, other appurtenances, and improvements on land

which include one or more solid waste management units, such as a transfer station, solid waste
storage building, a solid waste processing system, a resources recovery system, an incinerator, a
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surface impoundment, a surface waste pile, a land treatment area, or a landfill. A facility may or
may not be used solely for solid waste management.

Ferrous metals - Metals derived from iron. They can be identified and removed from waste
streams by using magnets.

Final cover - Any combination of compacted or uncompacted earthen material, synthetic material,
and suitable plant growth material which, after closure, will be permanently exposed to the weather
and which is spread on the top and side slopes of a landfill or facility.

Flammable - Flash point is less than 100°F (U.S. DOT usage).

Flammable limits - Flammable liquids produce (by evaporation) a minimum and maximum
concentration of flammable gases in air that will support combustion. Lowest concentration is
known as the lower flammable limit (LFL). Highest concentration is known as the upper
flammable limit (UFL).

Flash point - The lowest temperature at which a liquid gives off enough vapor to form an ignitable
mixture with air and produce a flame when a source of ignition is present.

Fly ash - Small solid particles of ash and soot generated when coal, oil, or waste materials are
burned. Fly ash is suspended in flue gas after combustion and then removed by pollution control
equipment.

Free liquid - The liquid which separates from the solid portion of a solid waste under ambient
pressure and normal, above-freezing temperature. The EPA Paint Filter Liquids Test method or
visual evidence shall be used to determine if a waste contains free liquid.

Friable - As related to asbestos, capable of being pulverized with hand pressure.

Fumes - Gas-like emanation containing minute solid particles arising from heating of solid body
materials (e.g., lead). Physical change is often accompanied by chemical reaction, such as
oxidation. Fumes flocculate and coalesce. Odorous gas and vapors should not be called fumes.

Fusion welding - Operation of using heat to melt or melt together two or more separate pieces.
Reference is generally to the attachment of two or more pieces of HDPE liners or covers.

g/kg - Grams per kilogram.
Garbage - Putrescible solid waste such as animal and vegetable waste resulting from the handling,
preparation, cooking, and consumption of food, including wastes from markets, storage facilities,

and processing plants.

Groundwater - Water below the land surface in a geologic unit where soil pores are filled with
water and the pressure of that water is equal to or greater than atmospheric pressure.
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Hazardous waste - Defined by NDCC 23.1-04-02, NDAC 33.1-24-02, and EPA in 40 CFR Parts
261-265. Waste can be considered hazardous by specific compound or process or by meeting a
characteristic. The characteristics include:

¢ Ignitability - flash point equal to or less than 140° F.

e Corrosivity - pH less than or equal to 2 or pH greater than or equal to 12.5.

e Reactivity - reacts with other materials or changes in pressure or temperature to form
explosive or reactive materials. Cyanide- and sulfide-bearing waste are also included in
this category.

e Toxicity characteristic leaching procedure - Regulatory levels for 40 chemicals have been
established. In order to determine levels of these chemicals in waste, laboratory analyses
must be conducted.

HDPE - High density polyethylene. A type of plastic used as part of landfill liner or cover systems.
HDPE can be manufactured in various thicknesses and must be designed specifically for the
landfill where it will be used. Experienced professionals must install and test the HDPE prior to
its use.

Household waste - Solid waste, such as trash and garbage, normally derived from households,
single and multiple residences, hotels and motels, bunkhouses, ranger stations, crew quarters,
campgrounds, picnic grounds, and day use recreation areas.

Hydraulic conductivity - Measure of a material’s ability to allow water to flow or be conducted
through it. Landfill liners and covers should have a hydraulic conductivity of 1 x 10 centimeters
per second or slower. Drainage layers of the leachate removal systems must have a hydraulic
conductivity of 1 x 10 centimeters per second or faster.

Hydraulic gradient - The slope or grade over which water will flow.

Hydrogeology - The study of surface or subsurface water.

ID number - Four-digit number preceded by United Nations (UN) or North America (NA) and
assigned to hazardous materials and dangerous goods.

Ignitable - A liquid with a flash point of less than 140° F.

Incinerator - Facility in which the combustion of solid waste occurs as defined in NDAC 33.1-
15-01-04.

Industrial waste - The following list includes potential industrial waste categories. North
Dakota’s definition for industrial waste is provided in NDCC 23.1-08-02. Acceptance of any of
the following require special permitting.

e Waste from the combustion or gasification of municipal waste.
e Waste from industrial and manufacturing processes.
e Waste from crude oil and natural gas exploration and production.
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Inert waste - Non-putrescible solid waste which will not generally contaminate water or form a
contaminated leachate. Inert waste does not serve as food for vectors. Inert waste may include
construction and demolition material such as metal, wood, bricks, masonry, concrete, and asphalt;
tires; tree branches; bottom ash from coal-fired boilers; and coal fines from air pollution control
equipment.

Ingestion - The process of taking substances into the body as by food, drink, medicine, or other
method of introduction.

Inhalation - The breathing in of a substance in the form of gas, vapor, fume, mist, or dust.

Inorganic waste - Waste composed of material other than plant or animal. Inorganic waste
contains no carbon.

kg - Kilogram.

Land treatment - The controlled application of solid waste, excluding application of animal
manure, into the surface soil to alter the physical, chemical, and biological properties of the waste.

Landfill - Defined in NDCC 23.1-08-03; does not include land treatment units, surface
impoundments, injection wells, or waste piles.

Leachate - A liquid that has passed through or emerged from solid waste and contains soluble,
suspended, or miscible materials removed from such waste.

Leachate collection system - Any combination of landfill base slopes, liners, permeable zones,
pipes, detection systems, sumps, pumps, holding areas or retention structures, treatment systems,
or other features that are designed, constructed, and maintained to contain, collect, detect, remove,
and treat leachate.

LEL - Lower explosive limit. Lowest concentration of the material in air that will support
combustion from a spark or flame.

Lift - Layer of waste in landfills. Lift thicknesses should be less than 2 feet. Each layer is referred
to as a lift.

LUST - Leaking underground storage tank.

Methane - CHa, an odorless, colorless, flammable, and explosive gas produced by anaerobic
decomposition of solid waste.

mg - Milligram. Metric unit of weight; 1,000 milligrams are in one gram.
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Microorganisms - Small living organisms which are of microscopic size. Some of these
organisms reside in soil and solid waste and through metabolic activity decompose and convert
materials into useful nutrients for plant and animal growth.

mL - Milliliter. Metric unit of capacity equal to 1 cc.; 1,000 milliliters in one liter.

Mulch - Yard wastes which may be ground or mixed and placed around plants to prevent
evaporation, minimize root freezing, and provide nutrients to the soil.

Municipal waste incinerator ash - The residue produced by the incineration or gasification of
municipal waste.

NDAC - North Dakota Administrative Code.

NDCC - North Dakota Century Code.

NESHAP - National Emission Standards for Hazardous Air Pollutants.
NFPA — National Fire Protection Association.

NIMBY - “Not in My Back Yard.” This expression of opposition by area residents has resulted
in many facilities, including solid waste operations, being relocated.

NIOSH - National Institute for Occupational Safety and Health.

NMOC - Nonmethane organic compounds.

Nondestructive testing - Generally field or in-place testing performed on completed products,
materials, or systems. Usually does not involve destruction or damage to components of the tested
materials.

Nonflammable gas - Material or mixture in a cylinder or tank, other than poisonous or flammable
gas, having an absolute pressure exceeding 40 psi at 70°, or having an absolute pressure exceeding
104 psi at 130°(49 CFR).

Nonpoint source - IlI-defined water runoff that enters waterways.

NOS or n.o.s. - Not otherwise specified. U.S. DOT usage.

NPDES - National Pollutant Discharge Elimination System.

NRC - National Response Center (1-800-424-8802).

Optimum moisture - Moisture content of soil, cover, or liner materials which is the best moisture
concentration for the material’s intended use. The optimum moisture content for soil to be used
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for plant growth will differ from the optimum moisture content for clay to be prepared for
compaction as a liner or cover.

OSHA - Occupational Safety and Health Administration of the United States Department of
Labor.

Oxidizer - Chemical other than blasting agent or explosive as defined in 29 CFR 1910.109 (a)
which is capable of initiating or promoting combustion in other materials and thereby causing fire
either itself or by release of oxygen or other gases.

Pathogen - Microorganism capable of causing disease.

PCB - Polychlorinated biphenyl (40 CFR 761.3).

PCB-contaminated electrical equipment - Electrical equipment, including transformers, which
contains at least 50 parts per million (ppm) but less than 500 ppm PCB.

PCB item - Item which contains PCBs at a concentration of 500 ppm or greater.

PCP - Pentachlorophenol, wood preservative for poles, etc. or (1-phenylcyclohexyl) piperidine
(angel dust) that may produce serious psychologic disturbances.

Percolate - To ooze or trickle through a permeable substance. Surface and groundwater may
percolate through solid waste and into the bottom of a landfill and can either be collected or can
migrate through an aquifer system.

Permeable - Refers to material which has pores or openings that permit liquids or gases to pass
through.

Piezometer - Device for measuring pressure exerted by liquids or gases. Similar to groundwater
monitoring wells but used to measure hydrostatic pressure and in-place tests of soil properties
rather than water quality. Piezometers are generally 2 inches or less in diameter.

Plan of operation - The written plan developed by an owner or operator of a facility detailing how
a facility is to be operated during its active life.

Post-closure period - The period of time following closure of a solid waste management unit
during which the owner or operator must perform post-closure activities.

POTW - Publicly owned treatment works.
PPE - Personal protective equipment.
ppb - Parts per billion.

ppm - Parts per million.
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psi - Pounds per square inch.

Quality assurance/quality control plan (QA/QC) - A plan which is designed to assure precision,
accuracy, completeness, representation, and quality of project data and designs.

Radioactive waste - Solid waste containing radioactive material and subject to the requirements
of NDAC 33.1-10.

RCRA - Resource Conservation and Recovery Act. (Cradle-to-grave waste tracking.)
Recover or recycle - Any method, technique, or process utilized to separate, process, modify,
convert, treat, shred, compress, or otherwise prepare solid waste so that component materials or

substances may be beneficially used or reused.

Recyclables - Materials with useful properties after serving their initial purpose and which can be
reused or remanufactured into useful products.

Recycling - The process by which materials otherwise destined for disposal are collected,
reprocessed, or remanufactured, and reused.

Reportable quantity (RQ) - Specified in 49 CFR 172.101 (Hazardous Materials Table) or in 40
CFR 173 (Reportable Quantities of Hazardous Substances). U.S. DOT and EPA.

Residential waste - Waste generated from single and multiple family dwellings.

Resource recovery - The extraction and utilization of materials and energy from the waste stream.
Resource recovery is often used synonymously with energy recovery.

Retention basin - An area designed to retain surface water runoff and to prevent erosion and
pollution.

Roll-off container or box - A large waste container which fits onto a tractor trailer and can be
hydraulically dropped off and replaced onto the trailer. This type of container is used when waste
will be generated over time at one location, thus allowing the tractor to be otherwise utilized.
Runoff - Water which is removed from surface or through drains beneath the surface.

Run-on - Surface water which originates from off-site sources and flows onto the site of concern.

Sanitary landfill - A land-based waste disposal site located to minimize water pollution from
surface water runoff and leaching.

Scavenger - One who illegally removes materials at any point in the solid waste management
system.
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Scavenging - Uncontrolled removal of solid waste materials from any solid waste management
facility.

SCBA - Self-contained breathing apparatus.

SDS - Safety Data Sheet.

SDWA - Safe Drinking Water Act.

Sequential partial closure - Bringing discrete, usually adjacent, portions of a disposal facility to
elevation and grade (in an orderly, continually progressing process as part of the operations of the

facility) for facilitating closure.

Sludge - Solid waste in a semisolid form consisting of a mixture of solids and water, oils, or other
liquids.

Solid waste processing - An operation for the purpose of modifying the characteristics or
properties of solid waste to facilitate transportation, resource recovery, or disposal of solid waste,
including any process designed to recover or recycle waste.

Standard proctor density - A soil density measurement conducted in the field by using a hammer
dropped from a height.

Subtitle C - The hazardous waste section of the Resource Conservation and Recovery Act
(RCRA).

Subtitle D - The solid, nonhazardous waste section of the Resource Conservation and Recovery
Act (RCRA).

Suitable plant growth material - Soil material (normally the A and the upper portion of B
horizons which are dark colored due to organic staining) which, based upon a soil survey, is
acceptable as a medium for plant growth when replaced on the surface of regraded areas.

Superfund - Common name for Comprehensive Environmental Response Compensation and
Liability Act (CERCLA) to remediate abandoned or inactive hazardous waste sites.

Surface impoundment - A human-made excavation, diked area, or natural topographic depression
designed to hold an accumulation of solid waste which is liquid, liquid bearing, or sludge for
containment, treatment, or disposal.

Tipping fee - A case fee levied for unloading waste at a waste management facility. The fee is
generally based on weight of waste rather than volume.

Trade waste - A solid, liquid, or gaseous waste material resulting from construction or the conduct
of any business, trade, or industry, or any demolition operation. Trade waste includes but is not
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limited to wood, wood-containing preservatives, plastics, cartons, grease, oil, chemicals, and
cinders.

Transfer station - A site or building used to transfer solid waste from a vehicle or a container,
such as a roll-off box, into another vehicle or container for transport to another facility.

Trash - Material considered worthless, unnecessary, or offensive that is discarded. Often used as
a synonym for garbage, rubbish, refuse, or waste.

TSCA - Toxic Substances Control Act.

TSDF - Treatment, storage, and disposal facility.

TSS - Total suspended solids.

UEL - Upper explosive limit. Highest concentration in air that can be detonated.

UFL - Upper flammable limit. Highest concentration in air that will support combustion.

UN number - United Nations Identification Number. When UN precedes a four-digit number, it
indicates that this number is used internationally to identify a hazardous material.

Upgradient - Upward grade or slope. Monitoring devices may be installed up slope or grade from
potential sources of contamination. Upgradient monitoring provides information about how site
activities have affected groundwater, surface water, soil, and air quality.

Used oil - Any oil that has been refined from crude oil, or any synthetic oil, that has been used and
as a result of such use is contaminated by physical or chemical impurities.

Vapor - Air dispersion of molecules of a substance that is liquid or solid in its normal physical
state at standard temperature and pressure. Vapors of organic liquids are often referred to as fumes,
but this is incorrect terminology.

Vapor density - Ration of vapor weight of material compared to that of air. Vapors diffuse and
mix with air. If the ratio is greater than 1, vapors are heavier than air and may settle to ground; if
lower than 1, vapors will rise.

VOC - Volatile organic compound(s).

Waste pile or pile - Any noncontainerized accumulation of nonflowing solid waste.

White goods - Large household appliances such as refrigerators, stoves, air conditioners, washing
machines, and dryers.

Windrow - A large, elongated pile of material. Large composting facilities work compost material
into windrows for more efficient handling.
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Yard waste - Leaves, grass clippings, tree and shrub trimmings, and other organic matter
discarded from yards and gardens. Stumps and limbs are included in this category, but they are
not generally handled as compost.
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Nellle RV e NS
Program
Updates

cont.

» Facilities were notified in December 2020:
» Solid Waste staff responsible for the facility
» Procedures for submitting documents

» Facility Contact Form - return to the
Department by January 31, 2021

Background

Background

» RuleTimeline
> 2015

» Federal coal combustion residual (CCR) rules
established

» 2017
» ND started working on adopting the CCR r

» NDDoH (now NDDEQ) established a beneficial
and recycling stakeholder group

» 2018

» Beneficial Use and Recycling Stak
met several times

» RuleTimeline
» 2019
» Public Comment in December
» 2020
» Public Hearing in February
» AG approvalin April

» Administrative Rules Committee approvalin June

» July 1, 2020 - Rules became effective

» September 21, 2020 - CCR rule package
submitted to EPA for review and approval




33.1-20-01.1
General
Provisions

» Maijor change in this Chapter was the
addition of numerous definitions

» Many from the CCR rule

» Variance language updated
» EPA approval needed for CCR facilities

33.1-20-02.1
Permit
Provisions
and
Procedures

11

33.1-20-03.1
Permit
Application

Provisions

» Major change in this Chapter was addition of
a General Permit Program

» Recycling exemption from permitting
requirements removed for both facilities and
transporters

» Clarified what is considered a major permit
modification

» Added language for public notices for
general permits

» Clarified language for notifying the county
regarding a county vote




33.1-20-04.1
General
Performance
Standards

» Annual groundwater reports for non-CCR
faciliies due April 18t and must include:

Name and address of facility
Calendar period covered

Map, aerial image or diagram showing the solid
waste unit and all wells (up and downgradient)

labeled

Description of any installation or
decommissioned wells

13

» Annual groundwaterreports for non-CCR
facilities due April 1t and must include:

33.1-20-04.1

Ge N erO | » All monitoring data and summary of number
of samples
P erfO rmance » Statistical interpretations
» Narrative discussion of any transition
STO ndords between monitoring programs
» Identification of occurrences and conditions
C O nf 9 that prevented compliance

» Other items identified in facility plans and

permit

» Added the requirement that a composite liner
may not be exposed fo freezing more than

33.1-20-04.1

Gener0| one winter
Perform ance » Requirementwas moved from 33.1-20-10
Standards Soti Wasle Aeh Lanails
cont.

15




33 ]_20_05 '| » Clarified the final cover depth

» 2 feet witha compacted clay layer

| ner‘l’ WOS‘I’e » 4 feet with no compacted clay layer

Landfills

» Fixed a typo that previously stated:
33 ° ] _20-06 * ] “The gates must be locked when an attendant is
Municipal "
Waste

Landfills

17

= | » Updated to reflect that this chapter does
33' ] 20 07 ] not apply to CCR landfills that are subject
Small Volume to chapter 33.1-20-08

Industrial
Waste

Landfills and
Special
Waste
Landfills




33.1-20-08
Disposal of Coal
Combustion
Residuals in
Landfills and
Surface
Impoundments

19

.1-20-08.1
Surface
Impoundment
Provisions

» New chapter for facilities that dispose of CCRs
from electric ufilities and independent power
producers

» Contains the following sections:

» Definitions

» Applicability

» Location Standards

» Design Criteria

» Operating Criteria

» Ground Water Monitoring and Corrective Action
» Closure and Postclosure Care

>

Recordkeeping, Noti ion, and P f
Information to the Infernet

» Updated to reflect that this chapter does
not apply to CCR surface impoundments
that are subject to chapter 33.1-20-08

33.1-20-09
Land
Treatment
Provisions

21

» No updates or changes




33.1-20-10
Large
Volume
Industrial

Waste and
Municipal
Solid Waste
Ash Landfills

» Removed the requirement that a

composite linermay not be exposed to
freezing more than one winter

» Requirement was moved to 33.1-20-04.1
General Performance Standards

33.1-20-11
Landfill
Disposal of
TENORM

23

33.1-20-12
Regulated
Infectious

Waste

» Updated two citations for NDAC code
references

» Updated language to ensure consistency
with CDC, DOT and OSHA

» Updated section on management
standards

» Added section for recordkeeping
requirements




33.1-20-13
Water
Protection
Provisions

25

33.1-20-14
Financial
Assurance
Requirements

» Added exemption for CCR facilities for some
requirements

» Fixed several typos

» Clarified the use of multiple mechanisms

» Removed the use of reserve accounts

» Added section on releasing financial
assurance for completion of closure and
postclosure

33.1-20-15
Solid Waste
Management
Fees

27

» Solid Waste Transporters:
» Application fee of $200
» No annual fee

» 5-year permit which expires June 30" of the 5™
year

Decalls required for each fransport vehicle and
cost $25 per pair of decals (15 pair free)

Online application - pay by credit card or ACH

» Application fees and annual fees are based
on each permitted unit, not the permitted
facility




33 -I 20 -| 6 » Added requirement for a certified operator
B B ‘ to be onsite at all times during the
operation of the facility for:

Cerhﬁcaﬁo n » Oilfield Special Waste Landfills
of Operators » TENORM Landiils

» Added requirement for at least one
certified operator whose primary work
locationis at the facility for:

» Industrial Waste Landfills
» CCR Special Waste Landfills

» Removed references to solid waste
33] _20_] 7 management districts
Solid Waste
MO nogemenf Updated language to reflect requirements
. can apply to any person or political
P|O N nlng subdivision within North Dakota in

accordance with North Dakota Century Code
chapter 23.1-08

29

33] _20_" 8 » No updates or changes
Solid Waste
Management
Vgle)
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PRETEST

February 2021
Track 2

PLEASE ANSWER THE FOLLOWING QUESTIONS TO THE BEST OF YOUR ABILITY. THIS TEST

WILL NOT BE GRADED OR COLLECTED - PLEASE USE THIS AS A STUDY GUIDE. ror additional

study help, please keep in mind that the Department will be hosting 2 Help sessions starting at 7:00pm both Tuesday and Wednesday
evening at the hotel. These sessions will help you with individual questions you may have and assistance in test preparation. We
encourage your attendance!

TRUE OR FALSE: Circle the correct letter, “T” for true and “F” for false

I. T F Care of interim/intermediate cover includes controlling erosion.

2 T F The Paint Filter Test runs for 5 minutes.

3. T F Stormwater controls are required as part of regular inspection and maintenance of a landfill
facility.

4. Included on the Notice of Waste disposal should be the quantities and types of waste buried.

Leachate should be managed differently than stormwater.
Horizon A and Horizon B soils should be combined when stockpiled.

The landfill liner is part of the leachate removal system.

(@)
e
M ™ M ™ ™

A landfill can be built on top of an aquifer.

MULTIPLE CHOICE: Circle the correct answer

9.  The annual report, which is required by all permitted solid waste facilities, must be submitted by which
day each year?

A. January 1
B. April 15
C. March 1

D. Groundhog Day

10. Horizon A soils are:

A. Typically highest in nutrients
B. Usually sandy
C. Composed of rocks and gravel

11. For landfills that are required to have groundwater monitoring wells, what are the minimum number of
groundwater monitoring wells required?

A. 3 downgradient

B. One upgradient and two downgradient
C. 3 upgradient and 3 downgradient

D. Two upgradient and one downgradient



12. Semi-annual groundwater monitoring must take place during:

A. Before the landfill is built

B. During the active life of the facility
C. Post-closure

D. BothB&C

13. When calculating post-closure cost estimates, how many years need to be factored in for care?

A. 30 years

B. 5 years

C. Only 1 year if an appropriate closure plan has been submitted
D. 10 years

14. Drainage layers:

A. Can be constructed using nature (gravel/sand) or synthetic materials
B. Can be a replacement for regular clay liner

C. Must be compacted

D. Are installed below all liners

15. The movement of groundwater generally occurs:

A. Along the section lines

B. very slowly

C. upgradient to downgradient
D. BothBandC

16. A surge area is:

A. A delineation between the landfill cell and the stormwater pond

B. A diversion structure to prevent leachate run-off from large rain events
C. Where the electrical power hooks up for the leachate pumps

D. An area of pooled leachate within a disposal cell

BRIEFLY LIST A CORRECT ANSWER(S):

17.  During post-closure inspections, name 2 observations that should be included:

18. Name 3 different types of landfills that can be permitted in North Dakota:




MATCHING:

Write the correct matching letter in the blank next to the corresponding number.
Each matching letter is used once.

19. Air test A. milligrams per liter

20. SPGM B. Tests the welds in the liner by pressurizing air channels in the
seam.

21. NIMBY

22. mg/l C. Construction Quality Assurance report

23. ppm D. Suitable Plant Growth Material

24. TCLP E. parts per million

25. CQA Report F. Toxicity Characteristic Leaching Procedure

G. Not In My Back Yard



Landfill
Site Selection

2021 Landfill Operator Training - 2" course

NOETH
Dakota | environmental Gueiiy
o lagundory”

What is a landfill?

NDCC 23.1-08-02(7) Definitions.

* “Landfill” means a publicly or privately owned area of land
where solid wastes are permanently disposed.

MSW Special Inert

Industrial

Landfill Types

There are 4 different types of landfills in the state of North Dakota:




What is

site
selection?

NDAC 33.1-20-04.1-01
General Location Standards

1. No solid waste management
facility may be located in areas
which result in impacts to human
health or environmental resources
or in an area which is unsuitable
because of reasons of topography,
geology, hydrology, or soils

What is
site
selection?

Guideline 25 - Preliminary
Landfill Selection Criteria

One-page quick reference for
initial site selection criteria

a—— Solid Waste
leq.nd.gov Program

Why is site

selection
important?




Old dump linke,
Problems, Prob
early 1970s a¢

d to rising birth
lems peakeq in
N.J. Superfund site.

HISTORIC LANDFILL
LOCATION PROBLEMS

Before current regulations older
landfills did not have good site selection
criteria, which led to problems with
leaking of contaminants into nearby
soils and water.

FORGOTTEN LANDEILLS ARE POLLUTING NATION'S WATERWAYS
More than a quarter of all old and hidden garbage dumps in Denmark are
leaking into nearby water ways

Historic
Landfill

Location
Problems

No liner - contaminants could enter soil and
ground water

No groundwater monitoring wells

Any available unused land would be used -
sites were picked based on availability, often in
areas that were unusable for other purposes,
such as farming.

Hole was dug - many times all types of waste
burned causing air pollution

A good rule of thumb is that if the land
being considered is EOOd quality land for
other purposes (such as farming) it may be
better suited as landfill land

Get away from the idea that poor quality
land is useful for a landfill location

. 1965 - Solid Waste Disposal Act

First federal effort to improve waste
disposal technology

Goal was to reduce waste and protect
human health and the environment

Historic Federal Regulations

L(((

1976- Resource Conservation
and Recovery Act (RCRA)

Addresses the increasing problems the
nation faces from our growing volume
of municipal and industrial waste

Subtitle D pertains to management of
nonhazardous solid waste




Historic

Federal
Regulations

* RCRA focuses only on active and
future facilities and does not
address abandoned or historical
sites,

Abandoned or historical sites
are managed under the
Comprehensive Environmental
Response, Compensation and
Liability Act (CERCLA, 1980) -

commonly known as
“Superfund.”

10

Site
Selection

ZONING

ND Department of Environmental
Quality review does not supersede
local zoning approval. If the
landfill is not acceptable to the
local zoning authority, then the
site will not be permitted by the
ND DEQ.

11

Site

Selection

Local rules and regulations

There may be county, city, or township rules
that need to be adhered to. Make sure you
understand all regulations, not just those by
the North Dakota DEQ.

12




Site

Selection

Local rules and regulations

COUNTY ZONING RULE EXAMPLES:

* For facilities that manage municipal solid
waste, a chain link fence six (6) feet high
shall be installed along the boundaries of
the area developed or the area of active
filling operations and provided with gates of
the same construction as the fence

Provisions, approved by the County
Commission, shall be made for the
management of surface and storm water
falling on or crossing the site at all times,
during and after the completion of the
operations.

13

Site
Selection

Local rules and regulations

TOWNSHIP RULES EXAMPLES:

* Hazardous waste, infectious waste, and
radioactive waste shall not be allowed.

* Site owners and operators shall make a
quarterly waste report to the Township
Chairman

14

Site
Selection

and Public
Perception

What is “NIMBY?”

15




16

NDAC 33.1-20-04.1-01(2)(a)

“The following geographic areas or
conditions must be EXCLUDED in the
consideration of a site:”

. Waste disposal in an aquifer
Landfill i
Within public water supply/wellhead

Site protection area
. Where features (such as mines) may
Selection

result in settlement/failure

Edge/within channels, ravines, steep
topography
Woody draw

Critical habitats for endangered or
threatened plant, fish, or wildlife

NDAC 33.1-20-04.1-01(2)(b)

The following geographic areas or
conditions MAY NOT BE APPROVED
unless no reasonable alternative exists:

. * Over or immediately adjacent to
Landfl" principal glacial drift aquifer

Closer than 1,000 ft to down gradient
drinking water well

Site
Selection

Closer than 200 ft horizontally from high
water elevation of any surface water or
wetland

Within final cuts of a surface mine

Closer than 1,000 ft to any state or
national park

18




Landfill

Site
Selection

NDAC 33-20-04.1-01(3)
* MSW landfill may not be located
within:

10,000 ft of any airport runway
(turbojet aircraft)
= 5,000 ft of any airport runway
(piston-type aircraft)
* Within 5 miles radius must notify
the affected airport and FAA

NDAC 33-20-04.1-01(4)

© Am um horizontal
separation of 25 feet must be
maintained between solid waste
units and above or underground
pipeline or transmission line.
[such as electrical, oil or gas]

19

Landfill
Site
Selection:

Consider-
ations

ZONING

Costs of Design, Construction, and
Operation

* Hauling distances

Soil types — look for low permeability
soils such as clay

High and Dry locations

No 100-year Flood plains

No critical/endangered wildlife
habitats

No adjacent water or high-water table

20

Landfill Site
Selection

Tools:

AQUIFERS

ND State Water Commission Map Service

M rvice.swc.nd.

Cimpottca poundaries

Shel Valley

\mmission Mapservice

21




ArcGIS Source Water Protection
¢ https://deq.nd.gov/WQ/1 Groundwater/1_SW.aspx
* Click on mapping tools and Interactive Viewer of

La ndfi " Site Wellhead/Source Water Protection Areas
Selection ArcGIS llhead Py
Hoes
Tools: =
156N 156N 156N TISEN
.ﬁ‘ RE3W RE2W R8IW
WELLHEAD e |
PROTECTION Roa | Roow | e Re
T154N T154N T154N T154N
R84 REIW RE2W RE1W
22
FEMA Maps

* https://msc.fema.gov/portal/

La ndfl I I- Slte ¥ FEMA FEMA Flood Map Service Center :
SeleCtlon -~ Welcome!
Tools: e .

FLOOD-
PLAINS

23

FEMA Maps
https://msc.fema.gov/portal/

2

Landfill site [
Selection e
Tools:

FLOOD-
PLAINS

24




Landfill Site
Selection
Tools:

WETLANDS

Fish and Wildlife Service

Wetland Mapper
http://www.fws.gov/wetlands/Data/Mapper.html

) National Wetlands Invento

25

Landfill Site
Selection
Tools:

TOPO-
GRAPHY

USGS TopoView
https://ngmdb.usgs.gov/topoview/viewer/

26

Landfill Site
Selection
Tools:

HISTORICAL
TOPOGRAPHY

USGS TopoView

27




Landfill Site
Selection

Tools:

SOILS

Websoil Survey

* http://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm
* Click on “Start Web Soil Survey (WSS)”
in the “l want to...” column

28

Landfill Site
Selection
Tools:

SOILS

F3BA—Arveson g SardJoam, 010 1 porcant siopes

* Sample

“websoil”
survey result

* Is this a good
result for a
potential
landfill?

m adsortion rato, maximum inprfle: 50
‘Avadable wator storage n prfie: Moderate (about 7.8 inches)

29

Landfill Site
Selection

Pre-
Application

* You've got local zoning
approval...

* You feel you've selected a
good site...

* NOW WHAT?

30




Landfill Site
Selection

Pre-
Application

NDAC 33-20-03.1-01
Preapplication procedures

Submit the following to the Dept:

Location, capacity, size, daily waste
receipts, waste type, years &
description of operation, costs,
compliance with zoning

Preliminary site assessment -
geology, hydrogeology, topography,
soils, hydrology

Dept will provide written
approval/disapproval in 60 days

31

Landfill Site
Selection

Application

Once the Pre-app has been
approved you can now fill out
the application!

\STE MANAGEMENT FACILITY PERMIT
IRONWENTAL GUALITY

32

Landfill Site
Selection

Takeaways

Site selection is important!

Understand local, state,
and federal regulations

Know the basic criteria
which make a site suitable
for a landfill facility

33




ANY QUESTIONS?

Dedrick Lund

djlund@nd.gov

701-328-5172

Dakota | Emvirenmental Quality
ologriir”

34




S O I LS DOkOfO Be Legendary.”
‘ Environmental Quality

N.D. SOIL — PARENT MATERIAL

*Soft Bedrock (west)
*Glacial Till = Central
*Windblown Silts, Sands
®Lake Deposits — East

*Floodplain Deposits




ﬁ N.D. SOIL — CLIMATE

Moisture (rainfall)

*Semi — Arid (west, central)
*Sub Humid (East, SE)
Temperatures — Frigid (cool

*Affects soil chemistry, biology, etc

Micro — Climates — slope face
*North vs South Facing Slopes

Heat, moisture, etc

WHY IS SOIL IMPORTANT FOR AN
OPERATOR?

°LINER CONSTRUCTION
°DAILY COVER
°LANDFILL CAP

°SITE RECLAMATION

°SUPPORT VEGETATION

WHAT IS SOIL?

°lt is the ‘loose fill’ surface layer
above the bedrock

°Is influenced by several soil-forming factors
*Contains 3-D layers that can be identified

*Supplies nutrients and physical support for
plant growth

*Supports all life: essential for "GROWING THINGS"




SOIL FORMATION FACTORS

*Parent Material: Bedrock
*Climate

*Vegetation

*Topography

*Time

SOIL HORIZONS

Top Soils / SPGM

Rooting layers

Parent Materials

SOIL HORIZONS




H(OMPARISON OF HORIZONS

mixed with
minerals

minerals
with wery
little humus

hedrock

11

STOPILED & LABELED SOIL
“A” HORIZON

Black dirt
or SPGM

12




“A” HORIZON

*Darker colors caused by an accumulation of
loose or compacted organic material (humus);
termed either the O or A horizons.

*This top layer has the highest levels of leaching
*Usually highest in nutrients/fertility
°Is formed at the surface

13

“A” HORIZON

*The “A” horizon the soil layer most prone to
erosion by water and wind erosion.

°In our region, wind is the highest erosional
factor

*Erosion occurs all year round

14

15




EROSION ON INTERMEDIATE COVER

EROSION ON PARTIAL COVER

| CHANNELIZATION ON INTERMEDIATE
COVER — ED SOIL




FINAL COVER EROSION-
! CHANNELIZATION

BN

photo — dying

vegetation

falling down.into § > \
Nhole

AT
\Not Roots in this |

EROSION WORSENS OVER TIME




Erosion on final covered
area: Note the horizon
color differences.

22

BEST MANAGEMENT PRACTICES IN
REDUCING EROSION

*  Straw or compost-filled wattles

* Straw bales

¢ Silt fencing with and without
straw bales

* Swales and diversion berms

* Plant grass type vegetation

¢ Check dams to slow flows & drop out
sediments.

23

EROSION CONTROLS NEED ROUTINE
MAINTENANCE




“B” HORIZON

*Located right below the A horizon

*Lighter color due to less organic matter

*Parent Material (bedrock) has been
decomposed/altered

*Typically contains the highest accumulations of
minerals and salts

25

“B” HORIZON

“B” HORIZON

°Lowest in soil profile
°Less affected by soil-creating processes
°Lighter color: less organics

*Unaltered/slightly altered parent
material

27



HORIZON C:
BEDROCK AND OUTCROPPING

29

HORIZON C:
BEDROCK FOUND ABOVE GRADE

30




SUITABLE PLANT GROWTH MATERIAL
(SPGM)

* A horizon and upper B horizon
* Is darker-colored due to higher organics/humus
* Survey the soils and quantities of SPGM

* Stockpile SPGM, label the storage site and
seed it until needed for final closure

31
SOIL SURVEY
SOIL CLASSIFICATION
When excavating soil for a new cell, do this:
* Use a Professional Soil Classifier
* Determine soil properties
¢ Outline original soil types on a map
* Determine excavation depth for new cell
*  Quantify and stockpile separated soil types
32

USDA SOIL SEPARATES

CLAY < 0.002mm Sand
SILT 0.002 to 0.05mm
SAND 0.05 to 2.00mm

GRAVEL > 2.00mm

http://pnwmg.org/garden-info /soils

33




Sand is the largest particle in the soil. When you rub it, it feels rough, because
it has sharp edges. Sand ins little organi i

Silt is a soil particle whose size is between sand and clay. Silt feels smooth
and powdery. When wet it feels smooth but not sticky.

Clay is the smallest of particles. Clay is smooth when dry and sticky when
wet. Soils high in clay content are called heavy soils. Clay also can hold a lot
of nutrients, but doesn't let air and water through it well.

34

COMPARATIVE SIZES OF SOIL SEPARATES

Basketball \

Baseba’II_D

Marble

CLAY

*VERY FINE PARTICLES
*LARGE SURFACE AREA
*ADSORBS NUTRIENTS
*EXHIBITS PLASTICITY

http://css.wsu.edu/

\ /e

i k7

! Clay Flakes ' il
W A

36




UNIVERSAL SOIL LOSS EQUATION
WIND EROSION (WEQ)
X=IKCLV

X’ = Annual wind erosion

I' = Field Roughness factor
K’ = Soil erodibility index

- C’ = Climate factor (drier, wetter)
L’ = Field length factor (open area)

V' = Vegetative cover on a plot

37

UNIVERSAL SOIL LOSS EQUATION
WATER EROSION
X=RKLSCP

Y
X = Soil loss (Tons/Acre/Year)
R = Rainfall & Runoff erosion factor
K = Soil erodibility (type, texture)

ok . LS = Slope factor (length/steepness)

% ”C = Cropping (Fallow vs. no-till, etc)

P = Soil Tilling practices: contour vs.
parallel rows, etc.

38

*IMPORTANT TO REMEMBER: CLAY SOILS ARE USED
ON A DAILY BASIS, IN BOTH AGRONOMIC AND
[l ENGINEERING WAYS.

*SOILS MUST BE PROTECED AGAINST THE
EROSIONAL PROCESSES OF NATURE.

O\
Fibrous
roots of

A
.g ass




CLAY LINER CONSTRUCTION

critical

Clay Content determines a soil’s
suitability for use in a liner

Moisture Control is essential

Compaction (6-inch lift) is

40

LINER PROTECTION

What Affects/Damages Clay Liners?
*Drying out — creates cracks
sun, heat, dry air
*Freeze/thaw — creates cracks
“Traffic and Erosion
*Plant growth/weeds (roots)
*Waste placement

41

UNCOMPACTED 7-9" LIFT
HIGH CONDUCTIVITY
LOW DENSITY: Loose

SOIL LINER COMPACTION

@) ADD WATER

HIGH DENSITY
LOW CONDUCTIVITY

42




SOILS

* Clay particles are very small and highly
erodible

* SPGM = Suitable Plant Growth Material the
topsoil O & A horizons and the upper edge of
horizon B

* SPGM is usually the darker colored materials
because of the organic matter or humus content.
What is humus?

43

Questions?




LANDFILL LINER CONSTRUCTION &
CONSTRUCTION DOCUMENTATION
REPORTS

Dakota || Environmental Quality

B4 Logandary

ADMINISTRATIVE CODE

33.1-20-04.1-01 GENERAL LOCATION STANDARDS:

“Sites ... must minimize, control or prevent the movement of waste or
waste constituents with geologic conditions and engineered
improvements. Sites should be underlain by materials with low
permeability to provide a barrier to contaminant migration.”

NOCRTH

Dakota

Be Legendary.”

ADMINISTRATIVE CODE

33.1-20-06.1-02 PERFORMANCE AND DESIGN CRITERIA:

“Any new or lateral expansion ... must be underlain with a hydraulic
barrier ...”

33.1-20-07.1-01 Performance and Design Criteria:

“Any new or lateral expansion of an industrial waste landfill or special

waste landfill must be designed with an appropriate hydraulic barrier...”
NORTH

Dakota

Be Legendary.”




LEACHATE

= Whatis it? — liquid that has passed through or emerged from solid
waste

= Unchanged waste materials
= Decomposed waste
= Biological biproducts

NORTH

Dakota

Be Legendary.”

LEACHATE

= Toxic (MSW leachate can
be up to 20x stronger than
domestic sewage)

= Can contaminate surface or
groundwater — leading to:
= Drinking water degradation
= Damage to structures

ANATOMY OF A
MODERN LANDFILL

Compacted Clay Liner/Cap FML

Monitoring
well

Dakota | Environmentol Guality
e tageedory ™

Native Soil Drain Pipe




LANDFILL CONSTRUCTION STEPS

= Excavation and subgrade preparation

= Clay liner installation

= Synthetic liner installation (if applicable)
= Drainage layer

= Leachate Collection System

NORTH

Dakota

Be Legendary.”

* IDENTIFY LINER SOIL BORROW AREAS

* VERIFY LINER AND CAP SPECIFICATIONS

* VERIFY DRAINAGE LAYER SPECIFICATIONS
* TEST SEAMS IN SYNTHETIC LINERS

SOIL
INVESTIGATION

= In-place moisture-
density

= Atterberg limits

= Grain-size distribution

= Laboratory moisture-
density relationship

= Coefficient of
permeability




IMPORTANT CONSIDERATIONS

Installed in accordance with appropriate design
details

*Appropriate materials
*Correct and uniform thickness
*Moisture content Bl L

*Compaction DOkOTO

Be Legendary.”

10

WHERE
SPECIFICATIONS
ARE IMPORTANT

= Backfill or subliner
installation

= Subbase preparation
= Clay liner & side liners

[ory Dunalty - Molaturs Contaat Relationshlp.

11

LINERS

Liners can be:

= Natural Clay Soil:

= At least 4 feet thick with a hydraulic conductivity not to exceed 1 x 107 cm/sec
= Clays (low permeability and can adsorb contaminants)
= Considered an “alternative” design

NOCRTH

Dakota

Be Legendary.”
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"Building Things"

13

"SOIL BEHAVIOR"

®
§ X4

14
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LINERS

Liners can be:

= Synthetic:

= Flexible membrane liners — very low hydraulic permeability
= Quality installation is essential to effective leachate management
= HDPE (60 mil) | GCL

NORTH

Dakota

Be Legendary.”

16
SOIL LINER COMPACTION
ADD WATER

UNCOMPACTED 7-9" LIFT COMPACTED 6" LIFT

LOW DENSITY HIGH DENSITY

HIGH CONDUCTIVITY LOW CONDUCTIVITY NORTH
akota

Be Legendary.”
17

COMPACTED CLAY
1x107 cwsec

[COMPACTED CLAY

1x107 cwsec

18




TOPSOIL REMOVAL DN OlzTT'_
Excavation and subgrade preparation aKora

Be Legendary.”

19

TILLAGE

ADDING CLAY MATERIAL DNoflch;ta

Be Legendary.”
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LINER COMPACTION NORTH

Dakota

Be Legendary.”

Clay Material

22

LINER COMPACTION NORTH
Clay Material DGkOTG

Be Legendary.”
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Nuclear Density Test

LINER
COMPACTION

DC‘.;kOTCl | Environmentol Quality
S0 taguodony”

24




LINER COMPACTION NORTH
Clay Material DOkOTG

Be Legendary.”

25

LINER DELIVERY D:]kp(;l'a

Be Legendary.”

SYNTHETIC LINER
INSTALLATION,

Seamer qualifications

Certified materials

On site inspection

Trial weld data

Non-destructive test data

Destructive (shear and peel) test data

27




HINER Dakota

Be Legendary.”

28

LINER o NORTH
Also comes in white DGkO'I'C]

Be Legendary.”

29

HNER Dakota

Be Legendary.”

30




LINER ANCHOR TRENCH
DETAIL

BACKFILL

ANCHOR TRENCH

NOCRTH

Dakota

Be Legendary.”
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LINER
Fusion “Hot Shoe” Welder

NOCRTH

Dakota

Be Legendary.”
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LINER NORT Tl_
Fusion Welder Seam akoia

Be Legendary.”

34

SEAM AIR TEST

AIR TEST

Notation

36




DESTRUCT TEST NORTH
Once every 500 linear feet deo.l.a

Be Legendary.”

37

nm'li“éﬁ

ProTisren

DESTRUCT TEST NGRTH
Dakota
Be Legendary.”
38

LI N ER NORTH
Hole identified Dal(gtg

39



Y7/

LINER

= Extrusion Welder

40

= Vacuum Test
= Non-Destructive

41

DRAINAGE LAYER




DRAINAGE LAYER NORTH
Sand DGkOTCI

Be Legendary.”

43

DRAINAGE LAYER
Truck Haul Road

DRAINAGE LAYER NORTH

Dakota

Be Legendary.”

Spreading

45




DRAINAGE LAYER
Spreading

DRAINAGE
LAYER

Synthetic

LEACHATE COLLECTION SYSTEM AND
SAND LAYER

48




DRAINAGE LAYER NORTH
Synthetic DClkO'l'CI

Be Legendary.”
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LEACHATE HEAD ON LINER

= Keep leachate head on liner

= MSWLFs and Qilfield Special Waste Landfills 12” or Less
Above Liner

= CCR <12” Above Liner
= Check at least semi-annually
= Reasons
= Liner won'’t leak without pressure
= Less chance of groundwater contamination

53

REQUIRED LCS MAINTENANCE

Semi-Annual Monitoring of Leachate Head

Annual Sampling and Analysis
Annual Flushing

Inclusion of Inspections in Records

54




* Protect Liner Integrity
. First Layer of Screened Waste or Approved Material
. Avoid materials that could puncture liner
. Place first lift carefully with tracked equipment

* Protect liner from freeze/thaw effects

55

WEE ‘GUIDELINE 5 - QUALITY ASSURANCE FOR CONSTRUCTION OF
Dakota _ LANDFILL AND SURFACE IMPOUNDMENT LINERS, CAPS AND
Be logendory” | FACHATE COLLECTION SYSTEMS
Emvironmentol Guality North Dakota Department of Environmental Quality — Division of Waste Management
918 E. Divide Ave., 3¢ Floor, Bismarck ND 58501-1947
Telephone: 701-328-5166  Fax: 701-328-5200 Website: https-//deq nd pov/wm
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L Intreduction

Quality Assurance (QA) procedures are necessary to assure proper construction of solid waste landfills
-and surface impoundments. The purpose of this document 15 to provide detailed recommendations to

field nersannel sngineers and nermit annlicants ragarding the minimim mialite assirance nracedires for

DOCUMENTATION REPORTS
Guideline 5
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Guideline 5 - Quality Assurance/Construction Documentation
Report - Includes

1. As-built engineering drawings depicting the following information:

a. Completed subbase elevations.

b. Final liner grades.

c. Top of drainage blanket grades.

d. Leachate collection lines, clean-outs and manholes with spot elevation every 100 feet
along the lines and at all manhole entrances and exits.

e. Drainage features. et

f. All monitoring devices.

g. Spot elevations at all breaks and slope and on approximate 100-foot centers.
h. All test locations.

i. Other site information as appropriate.

2. Engineering cross sections, a minimum of one east-west and one north-south
through the completed area.
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Guideline 5 - Quality Assurance/Construction Documentation
Report Continued

3. A comprehensive narrative explaining how construction of the project was
accomplished along with an analysis of the soil, liner and any other testing data. This
report should also include an appendix containing all the raw data from the field and
laboratory testing.

4. A series of 35mm color prints documenting all major aspects of the site construction.
5. Construction of the site should be certified by a registered professional engineer to

have been completed in accordance with the approved plans. Any deviations from the
plan should be noted and explained.

58

| QA DOCUMENTS
REQUIRED
>

B

Landfill CQA (Construction Quality Assurance) Report

» A comprehensive narrative of the construction process
 As-built engineering drawings

« Elevations and final liner grades

 Data from soil, liner, and testing analysis

» A series of photos showing all major aspects of construction
» Appropriate engineer certifications

59

= 1. A solid waste management facility may not accept solid
waste until the department has received and approved a
report which includes narrative, drawings, and test results
to certify that the facility has been constructed in
accordance with the approved plans and specifications and
as required by the permit.

60



Sanitary Sewer

Haul to a POTW (with Approval)
Evaporation

Land Application (Minnesota)
Dust Suppression (over liner)

Injection Well (Class I, Il)

61
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Quality

Be Legendary.
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Maps, Math and
Plans

For Landfill Operators

NORTF

DCIkOfCI ‘ Environmental Quality

Ba Logendary”

Objectives

Identify four types of plan sheets
Read and use information on the plan sheets

Feel comfortable about basic math following
a short review

Interpret key features on topographic maps

Calculate elevation, area, volume and slopes

4 Types of Plan Sheets

Existing conditions plan
Phase development plans
Final contour plan

Cross section plans




Existing Conditions Plan

* Shows pre-development site features:
* Existing buildings
* Roads
* Drainage

® Uses contours lines to indicate elevations

PLAN SHEET 1
EXISTING CONDITIONS PLAN

Phase Development Plans

® Series of sheets showing:
* Site development in phases over time
* Location/sequence of filling

° Includes:
¢ Construction/development over time
* Drainage

* Monitoring points
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PLAN SHEET 2
| SITE DEVELOPMENT PLAN

Final Contour Plan

° Shows:
* Site appearance when complete with final cover

* Drainage
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Plan Characteristics

° Existing conditions, phase development and
final contour plans: -

. ° Plan (bird’s-eye) view

® Scale: 1inch =100 feet

* Contour interval = 2 feet

10

12




Cross Section Plan

* Shows:

* Vertical limits of excavation
* Filling sequence

* Depth to water table

* Liner thickness

* Cover thickness

13

Cross Section Plan
Characteristics

“Slice of pie” view
Shows elevation on grid
Horizontal scale: 1 inch = 100 feet

Exaggerated vertical scale: 1 = 10 feet

14
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exsTNG - FINAL GRADE
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Plan Reading Skills

° Read the scale
* Interpret contour lines
. ° Identify and interpret
key features on
topographic maps
* Determine slope

* Calculate areas and
volumes

17

Contour Lines

* Used on a plan view to:

. * Show change in elevation

* Add dimension to flat paper

* Connect points of equal elevation

* Represent slope steepness

* Contour lines do not cross

18




Hill or Hole?

° A hill should be represented by the standard

contour line convention, with every 5 — 10

lines labeled

D

19

Hill or Hole?

° A hole or depression should have hatch
marks on the down hill side of the contour
line, otherwise, every contour should be

labeled

Down hill

20

Contour Example #1

° What is the elevation at the top of the slope
below?  Contour interval = 2 feet

21




Calculating

° Calculations will be set up using the Factor-
Label method

. * Factors are the numbers

Labels are the units (ft., yd., in.)

Use conversion factors to get the units you want
to know

Multiply factors on top

Divide by factors on the bottom

22

Example

° How many feet are in 60 inches?

N ft. 5/60in. i
12in.

= - =5
:_Converswn Factor

X

23

Conversion Factor

° A Fraction that equals 1

. * Used to convert from known unit (in.) to
unknown units (ft.)

° Arrange the factors so that the known units
will cancel each other

24




Example

° How many feet are in 60 inches?
| ] e 0int. | 1ft.
— 1 |12

60X1=60 =—12=5

25

Engineer’s Scale

Engineer’s Scale

1/10% of an inch, no fractions!!!!

27




Read the Scale

. Distance

Plan
Measurement Scale
(inches)
- ‘ (inch)

28

PLAN SHEET 2
| SITE DEVELOPMENT PLAN
[ep——

29

Scale Example #1

. Distance

Plan
Measurement Scale
4.3 (inches)

30




Surface Area of a Cell or Phase

Length

Width

Area = Length x Width

31

Area Example #1

® What is the area of this rectangle?

1500 ft.

500 ft.

Answer: 750,000 ft.2

32

Change Area to Acres

° Change the area of the rectangle (750,000 £t?)
in Area Example #1 to acres using:

1 acre = 43,560 ft?

acres|e 750,0006e%| 1 acre

| 43,560

750,000 —=—43,560 = 17.2

33




Cross-sectional Area of an
Excavation or Berm =

Width 1
. (Trapezoid) -
Width 2
Areq = Width 1+ Width 2 | Length

2 |

34

Volume of a Rectangular Solid

Length

Width

Volume = Length = Width » Height
. LI/

.
Volume = Area = Height

35




Volume Example #1

* Calculate the volume of

. a cubic yard

3 feet

3 feet

1yd? = 3fix 3fix3fc =

37

Volume Example #2

* On Plan Sheet #3, you calculated the disposal
. area of the landfill to be 385,575 ft>

° If 15 feet of waste was evenly spread over
the landfill area, what would be the volume
of waste?

38

Volume Solution #2

Volume - Area X Height

. 5,783,625 ft.3F=385,575 ft.2 x 15 ft

° Change to cubic yards

214,208 ya3f 5,783,625 f [1yd.

2755

39




Calculating the Volume of a
Trapezoidal-shaped Cell

Area = Width 1 + Width 2 |Height|

I z |

Volume = Area x Length

Width 2

40

Slope

° “Steepness” of a grade or incline

. Veertical E
change
(Rise or ™=

o W R )
i Horizontal distance (Run or Distance)
41
Slope
A ratio: Horizontal distance: Vertical change

| OR
A percentage: Rie | 100 _  Percent (%)
Run

Slope

42




Slope

° Express the slope in this diagram as a ratio

Aratio: (RumRise) =8:2=

43

Slope

° Express the slope in this diagram as a

. percentage .

A percentage: Rise | 100 _ 2]100 _ 55,
Run 8

44

Slope Review

Slope = Rise (vertical change)
Run (horizontal distance) .

Expressed as a ratio — Run:Rise

Rise | 100

Expressed as a percentage —
P P LA

45




Converting:
Slope Percentage to Ratio

100 = Run:1

. Percentage
Exanmple: 25% slope

100 _ Run:1 = 4:1
25

46

Slope Conversions

° Convert the following percentages to a ratio:

- 8% 100 . 4251

8
2% 100 _ 5oy
2
300 100 - 334
30
47
Converting:

Slope Ratio to Slope Percentage

To change Slope Ratio to Slope Percentage
. _ 100 _ Percentage

48




Slope Conversions

° Convert the following slope ratios to a

B 100 _ o5,

4
100 290 _ 4900
10
1001 00— g4
100

49

Calculating with 2 variables
(Example #1)

How much electricity, in kW, does your
computer use per month if you leave your

. computer on for 9 hours each day? You .

know your computer uses .50 kW every hour

that it is turned on. Your computer is turned
on an average of 23 days each month.

50

Calculating with 2 Variables
(Example #1 Solution)

° How much electricity, in kW, does your

. computer use per month? .

1035 1W]= 0.5 kW9 howrs | 23 dags
month hour ‘ day” ‘month

51




Calculating with 2 variables
(Problem #1)

° How many miles per hour is a car going if it
is traveling at 3,000 feet per minute? .

52

Calculating with 2 Variables
(Problem #1 Solution)

° How many miles per hour is a car going if it

is traveling at 3,000 feet per minute? .

34.1 miles :3,000%‘1 mile ‘GOM
5,2801—?&‘ 1 hour

hour 1 miaute

53

More Calculations

* For additional practice calculations, please

attend a help session. .

® Special thanks to the Minnesota Pollution
Control Agency for materials

D0k010 ‘ Environmental Quality

B Lagendory™
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DAY 2 - BREAKOUT
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Waste Acceptance

January 2021
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DClkoTO | Environmental Quality

Ba Logendory™

Waste Acceptance Requirements
» A description of waste
acceptance procedures

»Includes categories of solid
waste to be accepted

» Waste rejection procedures

Waste Acceptance Requirements

> 33.1-20.04.1-02 General Facility
Standards

> 7. A permanent sign must be posted at the
entrance of a facility, or at the entrance of a
solid waste management unit used by a facility
for wastes generated onsite, which indicates the
following:

» e. The wastes not accepted for disposal;




33.1-20.04.1-03 Plan of operation.

All solid waste management facilities, except those
permitted by rule, shall meet the requirements of this
section.

1.The owner or operator of a solid waste management
unit or facility shall prepare and implement a plan of
operation approved by the department as part of the
permit.

a. A description of waste acceptance procedures,
including categories of solid waste to be accepted and
waste rejection procedures as required by
subsection2 of section 33.1-20-05.1-02 or subsection 8
of section 33.1-20-06.1-02 or subsection2 of section
33.1-20-07.1-01 or subsection 4 of section 33.1-20-10-03

33.1-20.04.1-03.1 Plan of operation.

b. A description of waste handling procedures

33.1-20.04.1-03.1 Plan of operation.

h(1). A procedure for notifying solid waste generators
and haulers of the facility operating requirements and
restrictions;

(2) A procedure for evaluating waste
characteristics, liquid content, the specific analyses
that may be required for specific wastes, and
the criteria used to determine when analyses are
necessary, the frequency of testing, and the analytical
methods to be used;

(3) A procedure for inspecting and for identifying
any special management requirements, and the
rationale for accepting or rejecting a waste based on its
volume and characteristics;




Waste Categorized by Source and/or
Characteristic
» Source » Characteristic
»Mun1c1p.al » Solid
» Industrial » Liquid
» Commercial
. > Inert
» Special (Energy)
» Medical » Hazardous
» Construction > Infectious
» Demolition » Radioactive
» Renovation » Asbestos
7
Acceptance/Screening
Guidelines
» Guideline 17 - Waste Acceptance at
Landfills
» Disaster Debris and Demolition Waste
Separation.
» Inert Waste Acceptance TEMPLATE
- Customize for use at your facility!
https://deq.nd.gov/WM/Publications.aspx#SolidWa:
ogramPublications
8

» Industrial waste if not
addressed in plan/permit

» Special waste if not
addressed in plan/permit

>
>
>
» Hazardous waste e
» Lead acid batteries e

» Liquids (in excess of
household amounts)

» Major appliances
» Scrap metal

>
4

Prohibited or Restricted Wastes
for Permitted Landfills

Pesticide containers
PCB waste

Used Oil

Regulated infectious wa
Sludges (sewage, lime, g
chamber cleanings, manu
septic tank pumpings)
Radioactive Waste

Municipal waste incinerg
ash




Inert Waste Landfill
Additional Prohibited Wastes

» Municipal waste » Animal carcasses
» Agricultural waste » Waste grain, seed
» Asbestos waste or elevator screens
» Commercial waste
» Industrial waste

» Special waste

10

Free Liquids

» “Free liquid” means the liquid
which separates from the solid
portion of a solid waste

» The Environmental Protection
Agency paint filter liquids test
method or visual evidence must be
used to determine if a waste
contains free liquid

11

Free Liquids Separation
During Transport

» Video of Liquid separated from waste during transport:

LB

oI MOV

12




Waste Screening Fundamentals

» Train personnel

» Develop procedures

» Develop checklists, keep records
» Monitor repeat or problem haulers or genera

» Reject problem loads - fill out Waste Rejectio
Form and submit within 5 days

» Contact the Department if there are issues o
problems |

» Document acceptance issues and inspection
Operating Record

14

Random Load Checking

» 33.1-20-04.1-02. General facility
standards.

» 8.The owner or operator of a
facility shall periodically inspect
solid waste managed at the facility,
on a schedule proposed by the
owner or operator and approved by
the department, to control and
reject unauthorized solid wastes as
specified by this article, a permit,
or a plan of operation.

15




Random Load Checking

» Check 1% of loads for
prohibited materials or issues

» Check more often if load(s)
appear suspicious

» Keep records of random load
checks

» Follow your own procedures

16

Load Inspection Record

» Name of facility and Inspector

» Date, time, weather
» Type of vehicle, capacity (yards or tons)
» License Plate Info

» Driver name

» ND Waste Hauler Permit No.
» Contact info, phone number

17

Load Inspection Record (cont.)

> Results of inspection, note complia
problems

» What action was taken
» Was NDDEQ contacted?
> Create load inspection checklist |
» Have camera, take pictures as needed

18




What to Look For
» Large containers, drums, many containers
» Gas cylinders
» Strong chemical smells (chemical cans, gas,
pesticide, etc.)
> Lead acid batteries \
» Scrap metal and appliances
» Powders/granular materials
» Transformers/large capacitors
Liquids, especially oils, solvents, etc.

19

What to Look For (cont.)
» Transfer stations or incinerators that
separate hazardous materials, e-waste, etc.
» Loads from new customers, new haulers, etc.
» Business or industrial changes, expansions
» Industrial waste loads
» Metal manufacturers, equipment operators,
etc.
» Change-out of lighting, equipment, etc. )
» Oilfield exploration, production, service?

20

What to Look For (cont.)
» Natural disaster response, fires, dem
renovation waste that may have:

»Electronics, lighting (ballasts, fluore:
bulbs, HID)

» Asbestos, chemicals, paint etc.

»NDDEQ Guidance available to help
segregate

» Service/Retail Businesses
»TV’s, CRTs, painting, contractors, etc

» Loads brought in outside of working ho
weekends, at night, etc.

21




Examples of Prohibited
Wastes

22

Prohibited Wastes

Listed Hazardous Wastes (ex. solvents,
pesticides, etc.)

Characteristic Hazardous Wastes
> Ignitable
» Corrosive
» Reactive
» Toxicity

» Regulated under the hazardous waste
rules if a business generates >220
lbs/month

23

COMMON GENERATORS

OF HAZARDOUS WASTE IN NORTH DAKOTA

» Vehicle Maintenance Facilities
» Painting Operations

» Body Shops

» Manufacturing

» Steel Structures
» Dry Cleaning Businesses

» Homes, Hospitals, Schools, Repair Shops, L
etc. |

24




PCBs
» Dielectric in transformers and capacitors
» Banned in 1979

» May be in older electrical equipment,
transformers, capacitors, ballasts, etc

» Greater than 500 ppm must be incinerated

» 50 to 500 ppm must be incinerated or
disposed of in chemical waste landfill

» Less than 50 ppm ?
» Address in Industrial Waste Procedures

» Needs Department approval

25

Lead Acid Batteries

» Auto, marine, yard
» Sealed lead batteries
» Lead is toxic

» Lead can be recycled

> Retailers are required t
take them back

» Many solid waste facilitie!
accept batteries for

!4 recycling
4

26

Used Oil

‘ » Defined as any oil that has be
~—===  refined from crude oil or any
synthetic oil which has been
used

» It is illegal to dispose of used
oil in solid waste landfills, on
the ground and surface waters

» Recycled or burned for energy
recovery




public by p
points for used oil and
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White Goods/Scrap Metal

» Metal Items are very recyclable
» Educate haulers and generators
» Send back with hauler

» Can allow stockpiling in separate area
» Refrigerant removal required under Federal Law

» Scrap Metal Recyclers and Auto Recyclers List:
https://deq.nd.gov/Publications/WM/ScrapMetal
AndAutoRecyclersList.pdf

29

.Applia'nces Separated for Recycling;
Refrigerators “Lined Out” for refrigerant removal




Asbestos

» Landfills need an approved plan for
management

» Inert waste landfills are prohibited from ta
asbestos-containing waste material

» NDDEQ will consider variances for Non-
Regulated Asbestos - Guideline 12 + Operati

o]
review ‘

» Asbestos-containing waste material, whether
“regulated” or not may be delivered to solid
waste facilities without the operator’s
knowledge, consent and/or approval

31

Household Wastes Not Prohibited
But Can Cause Problems

» Electronic Waste (E-Waste)
» Mercury Containing Devices
» Lamps and Ballasts

32

Electronic Waste, Lamps,
Mercury Devices

» Old and obsolete equipment change-out,
changes in lighting, etc.

» Lead, mercury, cadmium and brominated
flame retardants are substances of
concern

» May fail criteria for hazardous waste

» Household quantities are exempt

» Challenges for haulers, transfer station,
and landfill operators - potential for
exposure

33




Electronic Waste Concerns
» Lead
» In glass in TV and PC Cathode Ray Tubes (CRTs);

» CRTs typically contain on average 4 to 7 lbs o
(newer CRTs contain closer to 2 lbs of lead)

» Solder (37-40% lead)

» Small sealed lead batteries (laptop power supplies
devices & emergency lighting.)

» Mercury

» Small amount in bulbs to light flat panel computer,
monitors and notebooks (4 to 5 milligrams).

» Fluorescent lighting
» Mercury containing devices - switches, thermosta

34
Electronic Waste Concerns
(cont.)
» Brominated flame retardants
» Computers, TVs and household textile
» Being phased out of newer products b
remain in older products
» Cadmium
»Ni-Cd rechargeable batteries, contacts
and switches in older laptops and other
portables
» Newer batteries (nickel-metal hydrid
and lithium ion) do not contain ca
35

TVs'mixed in inert waste is prohibited




Examples of Lamps

» Includes:
» Fluorescent tubes
» Neon
» Compacts (Biax)

» High-intensity
discharge

» Mercury vapor

» High pressure sodium
» Metal halide

» Green tipped bulbs

37

2. Become knowledgeable about state and

3. Select a recycler
4. Establish a process for managing used

5. Safely handle and store used fluorescent bul
6. Properly manage broken lamps

Fluorescent Bulbs Etc.
EPA Recommendations for Businesses:

. Assess your facility (and operation)

federal requirements

fluorescent lamps, etc.

a. Create procedures
b. Remove lamps carefully
c. Store in manner to prevent breakag

38
Fluorescent Bulbs
Safety Data Information
> “Breakage of the lamp may result in some

>

»>

exposure to the phosphor powder dust and
to a very little amount of elemental
mercury vapor. No adverse affects are
expected from occasional exposure to
broken lamps, but as a matter of good
practice, prolonged or frequent exposure
should be avoided through the use of
adequate ventilation during disposal of
large quantities of lamps.”

www. fullspectrumsolutions.com/MSDS-Maxum.htm

www.nofs.navy.mil/about NOFS/staff/cbl/LPSnet/FL-
MSDS.pdf

39




Improper Fluorescent Disposal vs.

Segregation for Recycling

40

Improper Fluorescent Disposal?

41

Examples of Mercury-Containin§
Devices

» Tilt sensors
» Doors
» Lids

» Sprinkler system
contacts

» Thermometers

» Thermostat probes
» Barometers
> Relay switches

42




» OIL FILTERS can often be recycled as
scrap metal if they are hot drained and
either crushed or punctured. Once
crushed or punctured and well drained,
they may be placed in containers and be
checked to make sure free oil is
removed. Some landfills may not
accept oil filters from commercial or
industrial sources. Work with your local
scrap dealer.

43

TENORM MANAGEMENT

» The following natural gas and crude oil productioi
transportation wastes (and wastes that may have
contaminated by such materials) shall not be acce|
unless it is analyzed for Naturally Occurring Radio A
Material (NORM), specifically, Ra-226 and Ra-228
concentrations by a state-approved analytical proced
screening process, prior to acceptance at this facility:
...(See Next Slide).

» Waste material suspected to contain TENORM or likely
have accumulated NORM or TENORM in concentration
to or greater than 5 picoCuries/gram (pCi/gm).

44

TENORM MANAGEMENT

.. Accumulated materials, including: solids, sc
sediment, production sand, emulsion, sludges,
other tank bottoms from storage facilities, sep
heater treaters, vessels, tanks, and production
impoundments that hold product or exempt was

b. Pipe scale, hydrocarbon solids, hydrates, and o
deposits removed from tubular goods, piping, ¢
filters, clean-out traps and other equipment;

c. Pigging wastes from gathering lines;
d. Filter Socks and Proppant from oilfield exploration
production and deep well injection activities; and

e. Any other waste material suspected to contain
TENORM or likely to have accumulated NORM or
TENORM in concentrations equal to or greater th

picoCuries/gram (pCi/gm).

45




TENORM MANAGEMENT

> If the total laboratory-measured Ra-226 f
228 activities are equal or greater than 5
pCi/gm, the waste will not be allowed fo
acceptance, treatment or disposal at this
but shall be rejected.

» The owner/operator shall note the source
amount, generator and other identifying
information of the rejected waste and shal
notify the Department within five (5) days @
the rejection of such material.

» To address background radiation, there is no
adjustment made for the background of the
blending material. The 5 pCi/gm limit is for
waste stream as measured using a Depart
approved analytical method and procedur

46

Radioactive Waste

47

Waste Acceptance/Management Guide
(for generators, haulers, etc.)

» HAZARDOUS WASTE AND SIMILAR MATERIALS

» UNUSED CHEMICALS, ADDITIVES, UNUSED PROD
EXCESS RESIDUES AND CONTAINERS: Bulk, bags, b
or containers of unused products or excess residue,
including chemicals, additives, paints, potentially to!
materials, unknowns, or materials that may cause
ignition should not be disposed or mixed with other
waste materials unless approved by the solid waste
facility operators. If unused product cannot be used folf
the intended purpose, the materials must be proper
managed as industrial or hazardous waste.

48




Waste Acceptance/Management Guide
(for generators, haulers, etc.)

» ASBESTOS CONTAINING MATERIAL may include as|
pipe wrap, boiler coatings, loose insulation, transi
cement type siding and electrical backing), vermic
(light, platy insulating material) and other material
Please label all bags or containers “Asbestos Waste.
REGULATED Asbestos Waste must be disposed at appr
solid waste facilities and cannot be disposed with ine|
waste. See other NDDEQ guidance on asbestos.

» GARBAGE AND PUTRESCIBLE WASTE (liable to spoil,

or become putrid) including discarded food, bagged
garbage, paFer, packaging, lunch waste, sanitary Brodu
small animal carcasses, and similar waste cannot be mix
with inert waste or the entire load must be managed as
municipal waste. These wastes should be placed in pla
ags and collected by a permitted hauler for manage
at a Municipal Solid Waste Landfill or Transfer Statio;

49

Waste Acceptance/Management Guide
(for generators, haulers, etc.)

» MEDICATIONS AND INFECTIOUS WASTE including
medicines, dressings, needles, sharps, human blo
tissue, isolation waste, pathological waste, infecti
human or animal waste, etc. may not be mixed wi
inert waste but may be properly containerized and
disposed with other non-regulated infectious waste.
Small amounts in labeled containers may be dispose
with municipal waste (garbage). DO NOT FLUSH OR
DISPOSE MEDICATIONS IN A SEWER OR A SEPTIC SYSTEM

» ND Attorney General’s Take Back program- offers dro|
sites for old or unwanted medication

50

What type of waste is this?
What type of landfill does it belong in?

Are there any special handling procedures?
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What type of waste is this?

What type of landfill does it belong in?

Are there any special handling pocedures]
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What type of waste is this?
What type of landfill does it belong in?

Are there any special handling procedures

]
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What type of waste is this?
What type of landfill does it belong in?

Are there any special handling procedures

l
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What type of waste is this?

What type of landfill does it belong in?

Are there any special handling procedures?
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What type of waste is this?
What type of landfill does it belong in?

Are there any special handling procedures?
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What type of waste is this?
What type of landfill does it belong in?

Are there any special handling procedures?

N
-~
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What type of waste is this?

What type of landfill does it belong in?

Are there any special handling procedures?
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What type of waste is this?
What type of landfill does it belong in?

Are there any special handling procedures?
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What type of waste is this?
What type of landfill does it belong in?

Are there any special handling procedures?
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What type of waste is this?

What type of landfill does it belong in?

Are there any special handling procedures?

D"
What type of waste is this?
What type of landfill does it belong in?
Are there any special handling procedures?
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What type of waste is this?

What type of landfill does it belong in?

Are there any special handling procedures?

63




What type of waste is this?

What type of landfill does it belong in?

Are there any special handling procedures?
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What type of waste is this?
What type of landfill does it belong in?

Are there any special handling procedures?
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What type of waste is this?
What type of landfill does it belong in?

Are there any special handling procedures?
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What type of waste is this?
What type of landfill does it belong in?

Are there any special handling procedures?

Contact the NDDEQ

North Dakota Department of Environmental Quality
Division of Waste Management
918 E. Divide Av., 3 Floor
Bismarck ND 58501-1947

(701) 328-5166 et
Dakota | &

Be lagendary”
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Leachate Generation and Management

NORTH

DCIkOfO | Environmental Quality
8 lohden”

What Is Leachate?

* North Dakota Administrative Code 33.1-
20-01.1-03. Definitions:
51.“Leachate” means a liquid that has
passed through or emerged from solid
waste and contains soluble,
suspended or miscible materials
removed from such waste.

How Is Leachate Generated? *

* Leachate generation generally starts with liquid
moving through waste
* Rain, snowmelt, unauthorized liquid disposal

* Can be reduced by minimizing the amount of water in
contact with exposed waste, the amount of open
area, screening for liquid wastes and stormwater
controls (note: may be a test question)




Who Is Concerned About Leachate?

* Regulators
* Facility

* Neighbors
* Public

Spills and poor leachate management can lead to enforcement,
unwanted publicity, and strain relationships with neighbors

Why Are We Concerned About Leachate?

* The “soluble, suspended or miscible (mixable)
materials” removed from passing through
waste may harm the public and/or the
environment

« Salts, hydrocarbons, etc.

* Leachate spills can be costly and time-
consuming to remediate

« If the liner fails, groundwater could be
impacted

* Improper leachate management could violate
stormwater and landfill permit requirements

What Can Leachate Do To The Environment?

« Kill vegetation and
wildlife

* Stress sensitive
environments

* Contaminate
groundwater







How Can We Manage Leachate?

* Be mindful of how water interacts with specific waste
types when landfilled (ex. water tends to pool rather
than quickly infiltrate compacted drill cuttings)

* Prevention and planning is the best way to manage
leachate

* Follow the permit, plan of operations and water-related
application plans/documents (ex. SWPPP)
« Staff self-inspection checklists very important
* Using and maintaining stormwater controls
* Minimizing open area
* Maintaining leachate removal system, flushing, etc.

10

How Can We Manage Leachate?

* Prevention and planning is the best way to manage
leachate
* Anticipating events that may have a higher potential to
generate leachate (large rainstorms, spring snowmelt)
* Reduce amount of liquid that enters the disposal area
(run-on & runoff, etc).

* Keep plenty of freeboard in your surface impoundment
available for leachate, > 2".

11

Leachate Management/Removal System

*NDAC 33.1-20-01.1-03

* Definitions: 52. “Leachate removal system” means
any combination of landfill base slopes, liners,
permeable zones, pipes, detection systems, sumps,
pumps, holding areas or retention structures
treatment systems, or other features ..designed,
constructed, & maintained to contain, collect, detect,
remove and treat leachate.

12




N.D.A.C. 33.1-20-07.1-01
Performance and Design Criteria

(4) Any new or lateral expansion of an industrial or
special waste landfill must be designed with an
appropriate hydraulic barrier and leachate
management system capable of collecting and
removing leachate and contaminated surface water
within the disposal unit.

13

N.D.A.C. 33.1-20-07.1-01 Performance and
Design Criteria

* The leachate management system must:
* Be compatible with the waste and leachate
* Maintain integrity during the operating period and
through the post-closure period

* Meet design and performance criteria (thickness,
hydraulic conductivity, etc.)

14

Leachate Removal System — Typical Components
(Special Waste Landfill) Not Just Leachate Pipes!
* Liner
* Sump area
* Leachate collection pipes
* Drainage layer
* Sump area
* Surface impoundments

* Equipment for transferring leachate for off-site disposal or dust
suppression (dependent on design)

* Equipment for leachate evaporation — sprayers, etc. (dependent on
design)

* Monitoring wells

15




Possible Test Question

Multiple Choice: Which of the following are
components of a leachate removal system?
a) Liner
b) Sump area
c) Surface impoundment
d) Leachate collection pipes
e) All of the above

16

Leachate Removal System - Liners

17

Leachate Removal System - Liners *

Water soluble constituents:

* At least 4 ft. of compacted natural soil, hydraulic conductivity not to
exceed 1 x 10”7 cm/sec

TENORM waste or wastes which may contain leachable organic
constituents:

* Recompacted clay (at least 3 ft.) with hydraulic conductivity not to
exceed 1x 107 cm/sec

* Overlain with at least 60 mil flexible membrane liner

 Drainage layer with hydraulic conductivity of 1 x 10 cm/sec or
greater and transmissivity (aquifer flow) of 3 x 102 cm?/sec or greater

18



Qilfield Special Waste Landfill has a 3 ft. Composite Liner

Monitoring

Compacted Clay
under

Membrane Liner
(Composite Liner)

Leachate

}H I
Native Clay Soil System

19

Leachate Removal System — Liner - Oilfield Example

LEACHATE TRENCH
e /

3'-0" SELECT WASTE
(SEE SPEC)

1'-0"
SAND

89 CouPATED
LINER CLAY LINER

Paﬂ’msn'
SUBGRADE
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Leachate Removal System — Liner — Large Volume Industrial

* Recompacted clay (at least 3 ft.) with hydraulic
conductivity not to exceed 1 x 107 cm/sec
Overlain with at least 60 mil flexible membrane
liner

Secondary drainage layer with hydraulic
conductivity of 1 x 10-3 cm/sec or greater and
transmissivity of 3 x 10-2 cm?/sec or greater
Synthetic flexible membrane liner 60-80 mil
thick

Drainage layer with hydraulic conductivity of 1
x 1073 cm/sec or greater and transmissivity of 3

ANDFILL BASE LINER
x 102 cm?/sec or greater (-ANDELLL BASE LINER.

T —

K2 K
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Leachate Removal System — Sump Area

22

Leachate Removal System — Pipes, Drainage Layer

23

Leachate Removal System — Surface Impoundment

* New units must have
compacted soil liner of
a minimum 4 ft. of 1 x
107 cm/sec or less
hydraulic conductivity
or any combination of
soil liner thickness,
underlying soil
thickness and hydraulic
conductivity, or a
flexible membrane
liner ... (NDAC 33.1-20-
08.1-01(2)(b))

24



Leachate Removal System - Use, Removal and Transferring

 Check with the Department about alternative uses of leachate (ex. dust
control)

* If running a hose over a road is needed to pump leachate, the potential for a
spill increases (hose leaks, traffic issues, etc.)

25

Leachate Removal System — Surface Impoundments *

Free product — remove as soon as practicable

26

Leachate Removal System — Surface Impou ndments*

Freeboard —
must have at
least 2 ft.

27



Leachate Removal System - Evaporation *

Potential issue - leachate spray drift

28

Leachate Removal System - Evaporation *
Potential issue - leachate spray drift

29

Leachate Removal System — Evaporation Spray Drift *

30
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Surface Impoundments — A Note About Safety

Proper fencing and protection can minimize the chance of wildlife entering
the pond and slipping down an HDPE liner into the pond with no escape
Recommend keeping safety equipment or having other methods available in
case someone slips/falls into an impoundment (people have died from that)

Surface Impoundments — A Note About Safety

33




Monitoring Wells

* Used to monitor for potential
releases of leachate from the
landfill or surface impoundment
and/or groundwater elevation

* Parameters and requirements
for monitoring are included in
NDAC Chapter 33.1-20-13

* Groundwater monitoring plans
may have specific modifications
due to the type of facility (ex.
additional parameters)

34

Management — In The Landfill

*Head on liner

*Open area: too large?

* Standing contact water

*Snow cover

* Waste acceptance-liquids

* Maintaining cover: erosion issues

* Maintaining waste placement in
the lined area

35

Management — In The Landfill

36



Possible Test Question

Multiple Choice: Which of the following should be monitored
in the landfill to help manage leachate?

a) Head on liner

b) Standing contact water
c) Open area

d) All of the above

37

Management — In The Facility

* Stormwater controls

* Training with operation
plan and permit

* Back-up plan for issues
(equipment failure)

« Self-inspection checklists

38

Control Stormwater with effective BMPs

39




Self-Inspection Checklist Examples
T T it
R o [EYr——"
E. Stormwater Management Controls 1, Leachate levelin cel YES
2. Leachate lines YES
% S L 3, Leachate pond level YES
2. SWP LF levels YES T n VES
3. SWPTRD levels YES . -qmpmen
4. Ditcnes & berms YES 5. Liner VES
5. Sitfence & straw bales | YES 6. Erosion YES
6. Rock check dams YES 7. Vegetation YES
7. Vegetation YES 8. Waterfowl YES
[}
40

Good or Bad Leachate Management?

41

Good or Bad Leachate Management?




Leachate Spills

* May suspect a leachate spill if otherwise healthy
vegetation is withering or dead in an area

* If safe to do so, attempt to stop the spill and/or
contain any remaining leachate to prevent further
migration

* Report the spill as soon as possible to the Department

* Department staff member(s) will work with you to
determine how to proceed with cleanup

43

Questions?
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Landfill Gas

Why are we discussing it?

“The turning point that resulted in the need to
monitor and control offsite migration was
an incident that occurred in 1969 at
Winston-Salem, N.C. An explosion at a
national guard armory killed three guards,
seriously injured 12, and caused minor
injuries to another 25. The cause of the
explosion was traced to landfill gas
migrating from a landfill approximately 100
feet from the armory.”

» Explosive
» Poisonous
» Asphyxiate

» Methane and carbon dioxide can pollute
the atmosphere

» VOCs can pollute groundwater
» Odor Issues
» Renewable energy resource




» How is landfill gas produced?

» Itis produced from the decay of organic
materials in both aerobic and anaerobic
conditions

» What are the two major components of landfill gas?
» The two major components are:
» Methane CH4
» Carbon dioxide COo2

Landfill Gas Composition

COMPONENT AMOUNT

Methane 45-50%
Carbon Dioxide 45-50%
Nitrogen 0.4%
Oxygen Trace

Volatile Organic Compounds  Trace
(VOCs)

Hydrogen Sulfide (H2S) Trace
Moisture content Saturated

Heating Value 500 BTU/ft®

Landfill Gas Composition

80
w
=
> 60
g Nitrogen
x —CO,
< 40 —CH,
20




» Colorless, Odorless, Tasteless

» Relatively Insoluble in Water

» Highly Explosive

» Lower Explosive Limit (LEL) = 5% in Air
» Upper Explosive Limit (UEL) = 15% in Air
» Lighter than Air = Rises

Hydrogen Sulfide (H,S)

» Poisonous

» Flammable Gas

» Rotten Egg Odor

» Colorless

» Heavier than air, collects in low areas

» Anesthetizes your sense of smell

» North Dakota Administrative Code (NDAC)
33.1-20-06.1-02(4) states:

» Landfill gas may not be allowed to
migrate laterally from the landfill so as to
endanger structures, environmental
resources, or adjacent properties.




Methane Gas Concentrations

» The concentration of CH4 gas generated
by landfills on the facility must not exceed
twenty-five percent (25%) of the lower
explosive limit (LEL) for CH4 in structures
or appurtenances on the facility.

10

Methane Gas Concentrations

» The concentration of CH4 gas must not
exceed the lower explosive limit (LEL) for
methane at the facility boundary.

11

Landfill Gas Generation

» Conditions that affect LFG generation:
» Waste composition

» Amount of waste

» Age of refuse

» Presence of oxygen
» Moisture content

» Temperature

12




» Potential for movement depends on:
» Depth and age of fill

» Type of wastes in fill
» Soil characteristics
» Soil moisture

13

Methane Control

» Active Control

» Uses one or more mechanical devises
such as pumps or blowers to move
landfill gas

» Passive Control

» Relies only on pressure gradients to
vent landfill gas

14

Landfill Gas Controls

» Examples of active and passive controls:

» Venting to atmosphere
»Passive

» Flare burning
»Active

» Incineration
»Active

» Recovery as an energy source
»Active

15




Landfill Gas Extraction Well

16

Anyone have any
Questions yet
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Passive Landfill Gas Vent

cap system

Gas management -
system
(99 manitoring probe

s extraction well

s monitering
leachate\ robe
management

waste and
daily cover

surfie woler
control system g

™ uparadient downgradient
Qreundwater \ groundvater
anitoring well Tinet ystemn monitoring wel
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Methane Testing

» Done on-site

» No sample container

» Sampling equipment is portable

» Obtain immediate results

26

Methane Testing

» Monitoring locations:

» On-site structures

» Basements

» Crawl spaces

» Trenches

» Manholes

» Conduits

> Vegetative stress areas

27




Methane Testing

» Monitoring Wells:

» Allow for easy routine gas testing
» Provides uniform testing location

» Verify results with repeated testing

28

Methane Testing

» Monitoring Equipment:
» Audio Alarms
» Visual Alarms
» 0-100% LEL

»Measures the % of gas related to LEL
» 0-100% Gas

»Measures total concentration of gas
as a percentage of all gas

30




Methane Testing

» Monitoring Frequency:
» Systematic and regular
» Based on soil types
» Based on proximity to facility structures
» Increased when:
»Landfill gas is detected
» Frost and/or wet soils are present

31

Gas Recovery Factors

» > 1,000,000 tons in fill

» Closed < 5 years

» Waste Depth > 35 feet

» Landfill Area > 35 acres

» > 1 million cubic feet per day

» Impermeable soil cover

32

Landfill Gas to Renewable Natural
Gas (RNG)

» RNG is a “term of art” used to describe biogas that
has been upgraded for use in place of traditional
fossil natural gas.

v

Biogas for RNG production can come from MSW
landfills, and digesters at water recovery facilities,
livestock farms, food production facilities and
organic waste management operations.

» RNG has many end uses: in thermal applications
(e.g., heating, drying, steam, hot water), to
generate electricity, for vehicle fuel or as a
bioproduct feedstock.

33




Fargo Landfill Gas Collection

Fargo Landfill Gas
Product

. City sells to Cargill for Thermal
Processes

Landfill Gas Generator

-

b |
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" .
Map of Landfill Gas to RNG Projects
i i
<
o
44 N
o a e E s ®chcag
RNG - Pipeline 2 ““’; N T
injection gl TAThE g aito
o Y
7 Lo Al ”m‘ % S
M
RNG - Onsite or (," o
local use
st am
*Data from LMOP's Landfill and Landfill Gas
OP and Renewable Natural Gas Energy Database as of September 2018.
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Landfill Gas to RNG End Uses

« As of September 20'18, LFG to RNG Projects
there are 51 operational by End Use
LFG to RNG projects

L. = Vehicle Fuel
» The majority of those
projects are producing u Eleciricity
RNG for use as vehicle Generation
er] s Industrial
o 38 inject the RNG into
Other

natural gas pipeline

o 7 use the fuel locally
(at or near the site)

Example uses of RNG as vehicle fuel:
« Waste hauling and collection trucks

« County vehicles -' 7

« City buses r;-% %
P and Renewable Notural Gas S|
(0P and R le Natural G

38

LMOP Candidate Landfills

CANADA

~ 470 Candidate
Landfills*

(885 MW or 490 mmscfd, 45
MMTCO2e/year Potential

. or ject
n also be designated based on interest by
fhe site.

&ardidote count fiom (MOP's Landfil and Londiil
Gas Energy Database as of Sepfember 2018,
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Any further
Questions
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REGULATED
INFECTIOUS WASTE
NDAC 33.1-20-12

NORTH DAKOTA DEPARTMENT OF ENVIRONMENTAL
QUALITY

FEBRUARY 10,2021

INFECTIOUS
WASTE

= solid waste that may contain
pathogens with sufficient
virulence and in sufficient
quantity that exposure of a
susceptible human or animal to
the solid waste could cause the
human or animal to contract an
infectious disease.

= Hospitals

= Nursing Homes
= Clinics

= Physician Offices
= Dental Offices

= Laboratories

= Funeral Homes

= Veterinarians

= Blood Banks
= Health Units
= Tattoo Parlors
= Chiropractors
= Exemptions

= Households




WHAT IS “REGULATED INFECTIOUS WASTE™?

Cultures and stocks

Pathological waste
= Human blood and blood products
= Sharps

= Animal waste

Isolation waste

= Unused sharps

Year Incinerated Autoclaved Treated waste Shipped out of
disposed of in State
State
2019 0 879 790 1170
2018 1198 659 885 1054
2017 2109 547 1061 987
2016 3531 663 1411 983
2015 4297 635 1847 753
2014 3010 568 1358 357

INFECTIOUS WASTE MANAGED BY PERMITTED IWF (IN TONS)

= Cultures and stocks of infectious
agents and associated biologicals,
including cultures from medical and
pathological laboratories;

= Cultures and stocks of infectious
agents from research and industrial

laboratories; CULTURES

AND STOCKS

= Wastes from the production of
biologicals;

Discarded live and attenuated
vaccines; and

Culture dishes and devices used to
transfer, inoculate, and mix cultures.




PATHOLOGICAL

= Human pathological waste,
including tissues, organs, and
body parts and body fluids that

WASTE are removed during surgery or

autopsy, or other medical
procedures,and specimens of
body fluids and their containers.

Any body fluid with visible blood

Amniotic fluid

Cerebrospinal fluid
INFECTIOUS

Pericardial fluid
Pleural fluid

FLUIDS

Semen and vaginal secretions

Synovial fluid




e S

IS MOTHER'’S MILK AN INFECTIOUS
FLUID?

BLOOD AND
BLOOD
‘ Items saturated o dripping with human blood; or PRODUCTS

Items that were saturated or dripping with human
blood that are now caked with dri

(including serum, plasma, and oth
components, and their containers).

12




14

= Sharps that have been used in
animal or human patient care or
treatment or in medical, research,
or industrial laboratories, including
hypodermic needles, syringes (with
or without the attached needle),
pasteur pipettes, scalpel blades,
blood vials, needles with attached
SHARPS tubing, and culture dishes
(regardless of presence of infectious
agents).

Also included are other types of
broken or unbroken glassware that
were in contact with infectious
agents, such as used slides and
cover slips.

15



Bulb Type Syringes

G"@ Ear Syringe

Green Bulb
Syringe
Clear-View
" Syringe

Piston Type Syringes

- Fiat Tip Syringe
- Control Ring
Syringe
4 y Grommetless
—— - Y Syringe
il =9 curvedTip
&"v “Syringe

16

= Contaminated animal carcasses,

body parts, and bedding of
animals that were known to have
been exposed to infectious
agents during research (including
research in veterinary hospitals),
production of biological, or
testing of pharmaceuticals.

= euthanized animals (pets) from
veterinary clinics are exempt

ANIMAL
WASTE

17
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= Biological waste and discarded
materials contaminated with
blood, excretion, exudates, or
secretions from humans who are
ISOLATION isolated to protect others from
WASTE highly communicable diseases, or
isolated animals known to be
infected with highly
communicable diseases.

= Ebola
19
L] Unused,di§carded sharps, UNUSED
hypodermic needles, suture SHARPS
needles, and scalpel blades. HAR|
20

Leak proof, tear resistant,
punct e resistant

Tied, closed or sealed
securely

MANAGEMENT

STANDARDS

Recycled containers
disinfected after each use.|
I rated or disinfected.

21



SHARPS

Separated from other
regulated infectious waste

Placed in rigid and
puncture-resistant
containers.

Incinerated or disinfected

If not incinerated must be
rendered non-sharp before
disposal.

22

TYPICAL NON-INFECTIOUS WASTES

= Band-Aids
= Diapers

= Feminine hygiene
products

= Blood-splattered linen
and clothing

= Pharmaceuticals

23

packaging materials such as
cardboard, Styrofoam
paper towels, either from “peanuts”, etc.

drying your hands after washing
them or from wiping down the
bench with a disinfectant

bubble wrap

= Paper, newspapers, and food
containers

ipett
scalpel blade wrappers pipetres

food wrappers
needle wrappers

Sterile tubing
Benchkote or any other bench
protector

Gloves with no visible
contamination

24




= May see some of the same
wastes coming from households.

= Exempt from solid waste WASTE FROM
regulations. HOUSEHOLDS

= Needles and syringes don’t have
to be rendered non-infectious or
non-sharp.

25
Place in a hard- Add bleach to Reinforce the lid
plastic or metal disinfect. with heavy-duty
container with a tape and place in
screw-on or tightly trash container.
secured lid.

SHARPS MANAGEMENT FOR HOUSEHOLDS.

Yes

27



Medical Wasle Segregation Chart
SHARPS  BIOHAZ

Al TRACE CHEMO

Yelow Coniaines

o Needles o Infectious waste o Empty viols, ompules B Horardous meds [RCRAJ
a Ampules o Blood products © Emply syinges. needies B Hol/poriol doses RCRA|
s o Emplylvs 0 Harardous buk mods
o Broken glass fal mlr!,ec.l N ty 0 Pisted dgs, pockogng
o Blades o Contaminated Gowns o Bukchemo
o Rarors Personal Profective © Gioves o Pommciogical waite®
© Tubing i

Equipment (PPE)

@ Stoples

@ Trocars 8.1V fubing o A?m“g | v 4
i i 5 Cultures, stocks o Wipes

o Guide wires © Packeging .-

o Other sharps

a P
© Injectobles
a Anfibiotics

| Suggested but not always followed. |
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= Suicide materials

= Others?

OTHER ISSUES

34

= Follow CDC
Guidance, unless
Healthcare facility

WHAT ABOUT (considered

infectious waste)
COVI D- | 9.7 = Wear proper PPE
= Double bag

= Putin trash

35

= Division of Waste Management
= Jane Kangas, Fargo
= (701) 298-4637
* jkangas@nd.gov
STATE
= Lexi Craig, Bismarck CONTACTS

= (701) 328-5171
= acraig@nd.gov

= www.deq.nd.gov/WM

Dakotal se tegendry:
[Ervironmental Quali
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Asbestos: Identification, Hazards &

Regulations

12/31/2020

Asbestos - Is a naturally occurring mineral that
is characterized by crystals that form long, thin
fibers

Characteristics of Asbestos that made
it Useful

Fire Resistant
Strong
Non-corrosive
Thermal Insulation
Acoustical Insulator




12/31/2020

Uses For Asbestos

+ Thermal insulation (pipes, boilers, ducting)

Fireproofing (sprayed-on beams and pillars)

* Acoustical and decorative plaster (sprayed or
trawled)

» Cement-type products (Transite siding, shingles,
wallboard & pipe)

 Asphalt roofing materials

+ Vinyl floor coverings (tile & linoleum)

Detecting Asbestos

* The only way to determine if a material has
asbestos in it is to have it analyzed at a
laboratory

+ Samples may only be taken by a certified
asbestos inspector

Three Categories of Asbestos-
Containing Materials (ACM)

* Regulated - Friable materials. If theamount is over 3
square feet or 3 linear feet, it must be removed by
certified individuals before demolition or renovation

» Category I - Not regulated, generally flooring, gaskets
and roofing materials. Does not have to be removed
before demolition. If removed during a renovation, it
does not have to be removed by certified individuals IF
using hand tools

+ Category II - Not regulated, includes mastic, Transite
panels or Transite siding, elevator brake shoes and
cement pipe. MUST be removed before a demolition or
renovation but not by certified individuals IF using
hand tools




Uses of Asbestos
(Thermal System Insulation)

12/31/2020

Uses of Asbestos
(Surfacing materials)

“popcorn” ceiling

¥

Spray-on )8
Insulation
© UWM 2002

Uses of Asbestos
(Ceiling tiles)

LAYIN
AcousTic
CEILING TILE

g
m i

GLUE-ON
AcousTIC
CEILING TiLE

&

BROWN MASTIC




Uses of Asbestos
(Flooring materials)

VINYL SHEET FLOORING
(MOSAIC PATTERN)

LE
MASTIC (BELOW) EXPOSED
DURING CARPET REMOVAL

12/31/2020
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Uses of Asbestos
(Roofing)

11

Uses of Asbestos
(Transite siding & shingles)

12




Uses of Asbestos
(Gaskets)

12/31/2020

13

Uses of Asbestos
(Countertop, fume hood)

ASBESTOS CEMENT COUNTER TOP
(STAUFFER i)

14

Uses of Asbestos
(Caulk & glazing)

BROWN CAULK
AT PIPE PENETRATION

GLAZING (WHITE) P
ON SKYLIGHT
WINDOWS'
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Uses of Asbestos
(Door, wiring insulation)

FIRE-RATED DOOR
LABEL ON

EDGE

HOOL

El

INSIDE (HINGE)
ADUATE SCH

OF BUSINESS)

WIRE INSULATION
ON HYDROGEN FURNACE
(HANSEN EXPERIMENTAL
PHYSICS LAB)

il

12/31/2020
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Asbestos Cement Pipe

T THE MODERN PIPE
I JOINS FAST,
STAYS TIGHT

You can cut

installation costs

speed completion

of entire job ... (i)

-

—Because of this RING-TITE JOINT used
with Transite Sewer Pipe

17

Asbestos Cement Pipe

First used in the United States in 1929

* A mixture of Portland cement and asbestos
fibers; 4-42 inches in diameter

* ACP more durable and resistant to corrosion

* 600,000 miles of asbestos cement pipe in North
America!

* ACP has transite or ACP stump on the product

18



Asbestos Cement Pipe

&  aseesTOs CEMENT
(aC) PIPE

ASBESTOS CEMENT
LAB FUME HOOD
EXHAUST DUCT

[ — 7 iiarssen L ¢

12/31/2020
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Asbestos Cement Pipe

Category II nonfriable asbestos-containing

material if in good condition

* Does not need to be removed by certified
individuals IF using hand tools & keeping the
material wet

* When using mechanical tools you must be

certified to cut and remove the material

» EPA & ND do NOT allow pipe bursting

20

Asbestos Cement Pipe

* Must be inspected by a certified inspector
before removal or disturbance, to determine
the condition of the material

* The Department has determined the majority
of ACP pipe to be old and brittle, due to age

Notification of the removal of ACP pipe is
required if the material will be made friable

21




Friable Asbestos Cement Pipe

wrapped
labeled

needs a waste
manifest

 must go to an
approved landfill

12/31/2020
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Vermiculite

23

Vermiculite

Libby, Montana vermiculite mine

24




Asbestos in Vermiculite

12/31/2020
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Vermiculite Policy

* The ND Department of Environmental Quality
agrees with the current EPA stance that:

* There are currently no validated and approved
analytical methodologies to accurately analyze and
quantitate asbestos concentrations in vermiculite

* The Department will not accept current testing
methods that may classify vermiculite as non-ACM

26

Vermiculite Policy

* According to EPA, it is a friable ACM.

¢ Therefore, vermiculite that will be disturbed
during demolition or renovation activities,
must be treated as a Regulated asbestos-
containing material (RACM)

27




Uses of Asbestos
(Misc.)

d
d il

12/31/2020
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The Evil Dust - the history of
asbestos

https://www.youtube.com/watch?2
yz4H_7JFQo

Asbestos Use Today

US Asbestos Use (Percent)
~15,000 Metric Tons
Estimated by USGS

Friction Products Other

@ Roofing Products

| Gaskets
O Friction Products
0O Other

Roofing Products
80%
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Asbestos Uses
Chinese crayons sold in USA

12/31/2020
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Asbestos Uses
Smoke eating umbrellas

Asbestos Umbrellas for Firemen

HE utilization of ashestos umbrellas has

method used during the World war by
Allied troops against the terrible effects
of liquid fire.

Every brigade member is equipped with
one of these umbrellas, which permits
closer approach to base of flames.

This large type of asbestos umbrella permits several hose
noriles 1o be heuet through i, provecing fresmen foom hest.

32

Asbestos Uses
Safer smoking

Wawwdub%%uﬁmgw

0 know that

OF ALL LEADING FILTER CIGARETTES !

KENT FILTERS BEST

33



Asbestos Uses
Asbestos toothpaste recommended by top dentists

12/31/2020
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Asbestos Uses
Realistic, fake snow

35

Health Effects of Asbestos

* microscopic in size
+ airborne fibers
* very aerodynamic

+ can be breathed deep into
the lung where they can
cause serious lung
damage

36




Health Effects of Asbestos

* Inhalation is the most
common and damaging
pathway

» Most asbestos diseases
show a dose-response
relationship

» hitps://www.youtube.com/watc
h2v=jifoNSXvIuQ

12/31/2020
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Health Effects of Asbestos
* Asbestosis - scarring of the lungs (15-30
years to develop)
+ Lung cancer (30 years)

+ Mesothelioma - cancer of the lining of the
lung, almost always fatal (15-45 years)
* The average life expectancy is 6-12 months.

New medical treatment has extended the life
expectancy to 18-24 months

*EPA has determined there is no safe
exposure limit!

38

Federal Asbestos Regulations

* OSHA (1971) - Health and safety of workers,
respiratory protection, decontamination,
emission control

» EPA (1973) - Health and safety of everyone else
and protection of the environment

39




Federal EPA Regulations

* National Emission Standard for Hazardous Air
Pollutants (NESHAP)
* Authority given under the Clean Air Act
(1973)
* Adopted in full by the State - ND Air
Pollution Control Rules 33.1-15-13
+ Standards for handling and disposal of

Asbestos Containing Material (ACM) during
renovation and demolition activities

12/31/2020
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NESHAP Facility Definition:

* Facility - means any institutional, commercial,
public, industrial, or residential structure,
installation, or building (excludes residential
buildings having four or fewer dwelling units)

* Residences are excluded except during Urban
Renewal

41

Urban Renewal Housing

» Urban renewal is defined as the:
* acquisition of land
* relocation of displaced site occupants
* site clearance
* installation of site improvements
* rehabilitation of properties
* acquired land for redevelopment

42




Urban Renewal

» Urban Renewal Project:

* The demolition of one or more houses by a
government entity, such as a city

* The building is subject to the asbestos
regulations

* Must be inspected for asbestos prior to
demolition, renovation, or moving.

12/31/2020
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General Requirements

* Prior to being renovated or demolished, an
asbestos inspection must be completed

* This inspection will determine if the building
has any ACM

* The inspector must be certified through this
Department

» Emergency repair jobs can be made by
mechanical means if under 3 linear feet or 3
square feet per project

44

General Requirements Cont.

 Asbestos Notification of Demolition and
Renovation (SFN 17987)

* Must be submitted 10 working days prior to
beginning the following activities:

* A facility being demolished. This is required
whether or not the facility being demolished
has ACM in it

* A facility being renovated, where more than
160 square feet, or more than 260 linear feet
of regulated asbestos-containing material
(RACM) will be disturbed

* RACM must be properly removed before
beginning the project

45




General Requirements Cont.

» Companies removing RACM must have a
ND Asbestos Contractors License and all
individuals removing the material must be
certified

* All asbestos-containing waste material
(ACWM) must be properly disposed of in an
approved landfill

 The disposal rules for asbestos-containing
waste material are located in 33.1-15-13-02 of
the ND Air Pollution Control Rules

12/31/2020
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General Requirements Cont.

+ Proper disposal of regulated
ACWM includes:

* maintaining the material wet in
leak-tight containers

* contains a danger symbol
+ awaste generator label

+ vehicles used to transport
ACWM must be marked as such
during loading and unloading

47

General Requirements Cont.

* A waste shipment record (WSR) must:

* be started prior to transportation of asbestos-
containing waste material

* be delivered to the landfill operator at the time
the material is deposited for disposal

* be submitted to this Department by the
generator upon depositing the waste material
within 10 days

* be retained by the landfill operator for two years

48



Enforcement

The Department can levy monetary fines and
other penalties for non-compliance; currently
$10,000 per day per violation.

Who can be held liable?

owner

architects

contractors

waste transporter

asbestos companies

city, county and state government agencies in ND

A landfill can also be held liable for asbestos
violations

12/31/2020
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Quick Quiz!

True or False?

. Asbestos is a lung hazard.

. Notification of demolition to the state is required, regardless if

asbestos is present.

. Vermiculite testing for asbestos content is accurate and reliable.

. Asbestos inspections are required in a facility if the building is to be

remodeled and was built 2020.

. A landfill can be held liable for breaking open asbestos waste bags

that are uncovered.

. An asbestos sign is not required during unloading at the landfill.

. Asbestos waste is a hazardous waste.

50

CONTAINS
ASBESTOS FIBERS

AVOID CREATING DUST
CANCER AND LUNG HAZARD

For more information, please contact the ND
Department of
Environmental Quality at:

https://deq.nd.gov/WM/asbestos/

51




Asbestos Villains

12/31/2020
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NORTH

DOkO'l'O | Environmental Quality

Be Legendary.”
Asbestos Program:

Jane Kangas
701-298-4637

Justin Otto
701-328-5246
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o Household Hazardous Waste

Setting up a HHW program

February 10, 2021

Dakotat | enionmensl Guaiy
b’

What is Household Hazardous
Waste (HHW)?

@ Household Waste waste material (including
garbage, trash, and sanitary wastes in septic tanks)
derived from households (including single and
multiple residences, hotels, and motels), bunkhouses,
ranger stations, crew quarters, campgrounds, pichic
grounds, and day-use recreation areas.

@ EPA considers some leftover household products that
can catch fire, react, or explode under certain
circumstances, or that are corrosive or toxic as
household hazardous waste.

Types of Hazardous Waste

¢Ignitable
#Corrosive
#Reactive
SToxicity

By

o o
"Llsted Ignitability  Corrosnity Reactivity ~ Toxicity




IM THE HOUSE:

AT e maoaee. | Ammonia-based cleaners IN THE YARD
IN THE GARAGE: Owen cleanars Insect sprays

Antifreaze Spot ramavers Weed killers
Carwaxpolish Drain cleaners Swimming pool
Matar ail Deadarizers chemicals
Gasoling Moth halls Pesticides
Diesel fuel Aerosal sprays
Radiator flushes Floar was
Rust preventatives Medicines
Transmission/arake Auid Furniture polish

IM THE WORKEHOP! HOBBY AREA:
Olid it winod preservatives
Paint thinner Art supplies

Brush cleaners  Photographic chemicals
Paint removers

Why Be Concerned About HHW?

@ Injuries to residents and sanitation workers.
@ Contamination of surface and groundwater.
@ Fires or fumes in trash collection vehicles.

@ Explosions in sewers, waste water treatment
facilities.

@ Contaminated leachate.

North Dakota Requirements

< HHW is exempt from the hazardous
waste regulations.

< HHW Collection sites:
= Not regulated as a generator

May need a State/EPA ID number

= Transporter will need a valid Waste Hauler Permit

= Bill of lading or manifest

= Business waste




Types of HHW Collection Programs.

#Permanent Fixed Facility
#Recyclable HHW Drop-off Program
= Reuse room or Swap table
#0ne-Day Events
% Other Specialized Collections
= Paint only
= Used oil only
= Project Safe Send

Fargo HHW Building

Bismarck HHW and Electronics Recycling Center




Minot HHW Building

10

Jamestown’s HHW Building

et e b
aleges §

Fargo One-day Electronics Collection Event
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_f NO EARLY |
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One-day HHW Collection
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Safety Precautions

@ Chemical Safety
=2 Keep chemicals in original containers. Do not
mix.
=2 Store incompatible classes of chemicals in
separate storage areas

= If the container is unlabeled, ask the original
owner what it is.

= Keep all containers closed and provide
secondary containment.

= Meet fire codes

14

Staff Training

% Staff should know how to pack and
separate chemicals correctly.

% Staff should use proper PPE.

# It is advisable that the program
manager have HAZWOPER training.

% Prepare an emergency response plan

15



Getting the word out

¢ Signage for residents

","a‘,’l" : = (example: City of
o e Jamestown)
e & Web page
e ¢ Inserts in bills

e
O COMMERCIAL/RE!

16

Prohibited Wastes in Landfills

¢Lead acid batteries
¢ Used ol

17

Lead Acid Batteries

@ Collect batteries for
reclamation.

@ Never drain batteries or
crack the covers.

@ Spilled acid and broken
lead acid batteries must
be managed as
hazardous waste.

18



Used Oil

@ Used Oil Collection Sites

= Tanks and containers must be in good
condition and not leaking

= Tanks and containers must be labeled
“Used Oil”

= Response to release
= Secondary containment

19

7 o oy
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Burning Used Oil for Energy Recovery

¢ Used oil heater must have a heating
capacity of 500,000 BTU or less.

@ Vented to the atmosphere.

@ Burners may burn only used oil they
generate or accept from household do-
it-yourselfers.

22

Used Oil Filters

@ Hot-drained for 12
hours

= punctured and hot-
drained

= dismantling and hot-
drained

= crushed and hot-drained

@ Recycle as scrap
metal

23
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Used Antifreeze

@ Recycle and reuse.
@ Sewer in POTW, if POTW approves it.
@ Do not discharge into: ‘

= septic systems

= storm sewers

= streams

= ground

26
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Other waste streams to manage

@ Latex paint, stains, etc.

@ Pharmaceuticals

@ Sharps and infectious waste
@ Electronics

% Spent lamps

% Other types of batteries

28

City of Fargo Exchange Room

29

Pharmaceuticals

@ Do not collect them
at your HHW site.

@ Direct all households
to your local law
enforcement offices.

@ https://attorneygene
ral.nd.gov/public-
safety/take-back-
program/take-back-
program-locations

30




@ Suggest you not
take them

@ Needle stick
issues

© OSHA Bloodborns
Pathogen
program

31

Electronics

© EPA has not de5|gnated
as UW by

® AII types of eIectronlcs
] Monltgrs, CPUs, printers,

VCRs, CD Players, etc.

=2 Copiers
= Phones
=2 Other items
Management
= As a UW
= Label “E-waste”
Bismarck Electronic
Reuse Room
32
Spent Lamps
¢ Includes: u High-intensity
= Fluorescent tubes discharge
= Neon @ Mercury vapor
u Compacts (Biax) a High pressure sodium
u Metal halide

@ Labeling and storage

= A description of the waste: “Waste —", “Used-" or
“Universal Waste =" (Lamps)
= Container closed, structurally sound

33




Lamp management
Right way Wrong way

34

Batteries

@ Examples of Batteries
= Lead Acid (Wet or Sealed)
= Nickel Cadmium (NiCd)
= Lithium
= Button Cell (Mercuric Oxide, Silver Oxide, & Zinc)
= Alkaline
@ Labeling of containers

= A description of the waste: “Waste ", “Used-" or
“Universal Waste —" (Batteries)
= Container must be closed and structurally sound

35

Battery Management

Right Way Wrong Way

36




Questions? Contact the Department

Robert Disney

ND Dept of Environmental Quality
Bismarck Office

918 E Divide Ave, 31 Floor
Bismarck, ND 58501

rdisney@nd.gov
(701) 328-5159

Dakotat | enionmensl Guaiy
b
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Introduction to
Radiation/ TENORM

Brooke Olson
NDDEQ
Radiation Control Program

Definitions

* Radiation-The emission of energy as
electromagnetic waves or as moving subatomic
particles, especially high energy particles which
cause ionization.

‘ * NORM- Naturally Occurring Radioactive
( Material.

* TENORM-Technologically Enhanced Naturally
® clectron) Occurring Radioactive Material.

i @ Beta Particle

TENORM Radioactive Materials of Concern

eRadium-226 (Ra-226)
e Half life of 1600 years

eRadium-228 (Ra-228)
e Half life 5.7 years




Why are they a Concern?

These materials emit Radiation:
eAlpha Radiation:

Internal hazard (swallowed, inhaled, absorbed
through wounds)

Not an external hazard
e Beta Radiation:
Short range particle
e Gamma Radiation:
+ Penetrating, external hazard

Stopped by a

READIATION sheet of paper

SOURCE

Stopped by a layer of
clothing or by a few
millimeters of a

substance suchas

Lucite (plastic) or aluminum

Stopped by several
feet of concrete or a
few inches of lead
ORGANIC
TISSUE

Radium 226

Radium-226 is found in nature as a result of the
continuous formation from uranium-238 decay.

Emits alpha and gamma radiation (186 Kev gamma)
Half life 1600 years
Not a real external exposure concern

Concern with inhalation (Breathing in), ingestion
(eating), and absorption (open wounds, etc)




Radium 228

+ Radium-228 is a radioactive decay product of
thorium-232

Emits beta radiation
« Half-life 5.7 years
« Not a real external exposure concern

» Moderate internal exposure concern

Radiation Safety

* External exposure protecti
* TIME

* DISTANCE

* SHEILDING

Minimizing Exposure

* TIME
* Minimize the amount of time spent
near sources of radiation




Minimizing Exposure

* DISTANCE
* As the distance from a radioactive source
doubles, the exposure rate decreased by a
factor of four

» Moving back just a couple of feet makes a big
difference

?,K‘ A
ol A

Minimize Exposure

*SHIELDING

* Use of proper personnel protection equipment(PPE)
« Protective clothing (coveralls, Tyvek suits)
* Gloves
* Masks
« Respirators

* Practice good personnel hygiene
« Do not take contaminated clothes, home
« Wash hands thoroughly
« Survey hands and feet prior to leaving restricted areas

Minimize Exposure

* Survey Meters
« Essential for detection and measurement
of radiation in the workplace
« Calibrated at least annually
* Properly trained users

« Commonly used
* UR/hr (micro R meter)
+ CPS (counts per second)




Minimize Exposure

* Labels, Signs & Warnings
« Warning signs should be used on:
« TENORM storage/transport containers
+ TENORM storage areas
+ TENORM use areas

* “Notice to Employees”

* Posting of location of ND radiological Health Rules,
operafing and emergency manual, radioactive materials
license, etc.

Personnel Monito

* Personnel Dosimetry
* Whole body and/or ring badges

* Monitoring Devices:
« Film badges
+ TLD (thermolumincescent dosimeters)
+ Luxel+OSL (optically stimulated luminescence) -
* Pocket dosimeters =
P i ]
o samola

T

» Exchanged monthly or quarterly

Personnel Monito

» What are the dose limits for external exposure?

* Public dose limit = 100 mrem per year

* Occupational dose limit = 5000 mrem per year




Personnel Monitoring

» What is occupational dose?

» The dose received by an individual in the course of
employment in which the individual’s assigned
duties involve exposure to radiation or to
radioactive material.

* What is public dose?
» The dose received by everyone else.

Sources of Radiation Exposure
ot

Natural radiation is everywhere.

Cosnic Riys
Medial  Backgrond

RadmaThoen 7%

[ERm———

J———

What is TENORM?

« Technologically Enhanced Natural Occurring Radioactive Material.

« Materials that are removed from the earth and concentrated by
human activities.




TENORM

» Common examples of potential TENORM
* Filter socks
« Filter cake
* Pipe scale
* Tank bottoms
» Ceramic proppant after use/waste
+ Contaminated soils

.

What facilities concentrate TENORM

« Saltwater Disposal Wells

« Full-service Terminals/Processing facilities

« Natural Gas facilities

« Tank batteries

+ Decontamination/Decommissioning facilities

How is Filter Press
TENORM

Concentrated Shaker

Time/settling

Pipe Scale




TENORM

« Filter socks eFilter press

TENORM

« Centrifuge *Shaker

P 7

TENORM

+ Pipe Scale -Time/Settling




What is NORM

Naturally Occurring Radioactive Material that is found in the natural environment

NORM can come to the earth surface due to natural processes or due to human
activities.

NORM can be found in drill cuttings, soils, rocks.

Some of the radioisotopes found in the soils of North Dakota are:
+ Radium-226
+ Radium-228
+ Lead-210
* Potassium-40

Sampling for Analytical results

» Composite Samples
« Consists of a collection of numerous individual discrete samples, generally
appropriate for a large amount of material.

» Grab Samples
* An individual sample collected, generally appropriate for a small amount of
material.

Analytical Test Results

* How to interpret the results:
Parameters Method Act + Unc (MDC Units
Ra-226 EPA901.1 (M) 3.568 + 0.637 (0.272)  pCi/g
Ra-228 EPA901.1 (M) 2.5150.536 (0.274)  pCi/g

 Add values: 3.568 and 2.515 = 6.083 pCi/g




Where does TENORM waste go?

« Currently there are no landfills in North Dakota licensed to accept
TENORM waste above 5.0 pCi/gm.

« All TENORM waste that is generated in North Dakota is shipped out
of state for disposal.
« Oaks Disposal- Lindsay, MT
« Clean Harbors- Deer Trail, CO
« US Ecology- Grand View, ID
« Texas

Radiation Control Program

« NDAC 33.1-10-23
« Require licensing of any TENORM above 5.0
pCi/g
« Maximum of 50.0 pCi/g total of Ra-226 + Ra-
228 for disposal in North Dakota

Rules/Regulation Solid Waste Program

+ NDAC 33.1-20-11
« Maximum of 50.0 pCi/g total of Ra-226 + Ra-
228 for disposal in North Dakota
« Maximum 25,000 tons per year
« Covered by 1 foot of non-TENORM waste or
daily cover material each day
« Must be 10 fee below surface of final cover

QUESTIONS?




WASTE ACCEPTANCE

Procedures, Sampling, & Analysis at
Oilfield Special Waste Landfills

Dakota | environmental ueiiy

Ba Legendory.”

PURPOSE

o Waste Acceptance Procedures
» Specific to Oilfield Special Waste Landfills
« Law and Rule
« Permit Conditions

o Waste Sampling & Analysis

o Reporting

WASTE ACCEPTANCE PROCEDURES




WASTE ACCEPTANCE REQUIREMENTS

o North Dakota Administrative Code (NDAC)
Subdivision 33.1-20-04.1-03(1)(a) requires a plan of
operation that includes:

» Adescription of waste acceptance procedures
o Includes categories of solid waste to be accepted
o Waste rejection procedures

» Plan must be available for inspection at request of
department

WASTE SCREENING FUNDAMENTALS

o Outside the Gate:
Know waste sources
o Business, industries, commercial, etc.
o Industrial waste procedures
o Special waste procedures
Educate sources (generators)
o Website Info.
o Letter to Generators
Educate processing and transfer station operators
Educate haulers

&' (HTTPS://WWW.BUCKHORNWS.COM/) =

North Dakota

Dishon Disposal Special Waste Tandfill,

Thisstate of the

Wilston Bssin,

* Accoptable Waste.

 Drillcuttings

 Exploration and production waste
 Piliners

 Incustrialspils cesting required

+ Unacceptable Waste
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SPECIAL WASTE

o Solid waste that is not hazardous waste regulated
under North Dakota Century Code (NDCC) Chapter
23.1-04 and includes waste generated from energy
conversion facilities; waste from crude oil and
natural gas exploration and production; waste from
mineral and ore mining, beneficiation, and
extraction; and waste generated by surface coal
mining operations. The term does not include
municipal waste or industrial waste.

WASTE CHARACTERISTICS

o Special vs. Industrial
« Oilfield Special Waste = Exemption
o Exploration Waste
o Production Waste
Accumulated Materials
TENORM
¢ Industrial Waste
o LUST (Leaking Underground Storage Tanks) = Exempt!
o Hazardous Waste
o Non-Hazardous Waste
o Inert Waste




EXPLORATION AND PRODUCTION (E&P) WASTES

10

DRILLING WASTE

o What s it?
« Dirill bit cuttings and solids consisting of bits of rock &
sediment circulated out of the well during drilling
» Discarded drilling fluids or “drilling mud”

« Other fluids used or recovered while drilling and
completing the well

11

DRILLING MUD & MUD SYSTEMS

o Types of drilling mud typically used in North Dakota:
» Freshwater based
» Saltwater based
» Oil based

o Mud systems:
+ Reserve pit system
» Closed loop system

12



EXEMPT OR NON-EXEMPT

o “The following simple rule of thumb can be used to
determine if an E&P waste is exempt or non-exempt
from RCRA Subtitle C regulations:

« Has the waste come from down-hole, i.e., was it brought to
the surface during oil and gas E&P operations?

« Has the waste otherwise been generated by contact with the
oil and gas production stream during the removal of produced
water or other contaminants from the product?

o If the answer to either question is yes, then the waste is
likely considered exempt from RCRA Subtitle C
regulations. It is important to remember that all E&P
wastes require proper management to ensure protection
of human health and the environment.”

13
Exemption of Qil and
Gas Exploration and
Production Wastes from
Federal Hazardous Waste
Regulations

14

Exempt E&P Wastes

wastes from geothermal ener-
gy production

B Produced water B Cooling tower blowdown
B Drilling fluids B Gas plant sweetening wastes
il i for sulfur removal, including
B Drill cuttings amines, amine filters, amine
B Rigwash filter media, backwash, pre-
cipitated amine sludge, iron
B Drilling fluids and cuttings sponge, and hydrogen sulfide
from offshore operations dis- scrubber liquid and sludge
posed of onshore
B Spent filters, filter media, and
Geothermal production fluids backwash (assuming the filter
B Hydrogen sulfide abatement itself is not hazardous and the

residue in it is from an
exempt waste stream)

15




Well completion, treatment,
and stimulation fluids

Basic sediment, water, and
other tank bottoms from stor-
age facilities that hold prod-
uct and exempt waste

Accumulated materials such
as hydrocarbons, solids,
sands, and emulsion from
production separators, fluid
treating vessels, and produc-
tion impoundments

Pit sludges and contaminated
bottoms from storage or dis-
posal of exempt wastes

Gas plant dehydration wastes,
including glycol-based com-
pounds, glycol filters, and fil-
ter media, backwash, and
molecular sieves

W Pipe scale, hydrocarbon
solids, hydrates, and other
deposits removed from piping
and equipment prior to trans-
portation

Produced sand

Packing fluids

Hydrocarbon-bearing soil

Pigging wastes from gathering
lines

B Wastes from subsurface gas
storage and retrieval, except
for the non-exempt wastes
listed on page 11

B Constituents removed from
produced water before it is
injected or otherwise dis-
posed of

16

Workover wastes

Gases from the production
stream, such as hydrogen sul-
fide and carbon dioxide, and
volatilized hydrocarbons

Materials ejected from a pro-
ducing well during blowdown

B Constituents removed from
produced water before it is
injected or otherwise dis-
posed of

B Waste crude oil from primary
field operations

Light organics volatilized
from exempt wastes in
reserve pits, impoundments,
or production equipment

17

Non-Exempt Wastes

B Unused fracturing fluids or ]
acids

W Gas plant cooling tower n
cleaning wastes

Painting wastes

Waste solvents

Oil and gas service company
wastes such as empty drums,
drum rinsate, sandblast
media, painting wastes, spent
solven pilled chemicals,
and waste acids

Vacuum truck and drum rin-
sate from trucks and drums
transporting or containing
non-exempt waste

Refinery wastes

Liquid and solid wastes gen-
erated by crude oil and tank
bottom reclaimers '

Used equipment lubricating
oils

Waste compressor oil, filters,
and blowdown

Used hydraulic fluids

Waste in transportation
pipeline related pits

Caustic or acid cleaners
Boiler cleaning wastes
Boiler refractory bricks

Boiler scrubber fluids,
sludges, and ash

Incinerator ash
Laboratory wastes
Sanitary wastes
Pesticide wastes
Radioactive tracer wastes

Drums, insulation, and mis-
cellaneous solids

18




Exempt/Non-Exempt Wastes

Waste From
Exploration,

ot Production?

Y

Listed Yes
[

Exempt From
RCRA Subtitle C
(Subject to i
Subtte D gnd and s S
Other State d Federal
and Federal 5
Statutes)
Hazardous
W sbie Lo
Subtite C

Possible Waste Mixtures and
Their Exempt and Non-Exempt Status
Non-hazardous
Weste
Exempt Waste
(See Note on
Previous Page)
Non-exempt
Characteristic
Hezardous [
o) Non-exempt
Characteristic
Yes Hazardous
Listed
Hazardous
Waste

WHEN DOES TRANSPORTATION BEGIN?

o “For crude oil, transportation begins at the point of
custody transfer of the oil or, in the absence of
custody transfer, after the endpoint of production
separation and dehydration. Storage of crude oil in
stock tanks at production facilities is considered
part of the production separation process, not
transportation, and is included in the exemption.”

21




PROHIBITED AND/OR RESTRICTED WASTES

o Industrial waste if not addressed in plan/permit
o Hazardous waste

o Lead acid batteries

o Liquids

o Major appliances

o Scrap metal

o Asbestos if not addressed in plan/permit

o PCB waste

o Used oil

o Regulated infectious waste

o TENORM (unless approved)

o Radioactive waste .
o Municipal waste

23

OILFIELD COMPANY?

o |dentify the waste, not just the company generating it.

» “Oilfield companies” can produce special, hazardous,
industrial, or inert waste. It's important to categorize correctly.

24




&
BENZENE

o Is a component of crude & refined petroleum and
could cause an industrial waste to be classified as a
hazardous waste if over 0.5 PPM Toxicity
Characteristic Leaching Procedure (TCLP).

o EPA Exempt wastes don’t have to be tested for
benzene; except

+ ND Permit limits it to be under 50 PPM Total
o Protect plastic liner
o Minimize lighter hydrocarbons in landfill
o Known carcinogen

25

HAZ WASTE CHARACTERISTICS

Petroleum Contaminated Soils

> Ignitability — flashpoint < 140 degrees F

Gy Corrosivity —pH <2 or212.5

R s

@ Reactivity — unstable/reactive
Toxicity — harmful if ingested or absorbed .

26

WILDCARD
o Petroleum contaminated soils from the cleanup of
leaking underground storage tanks (LUSTs) are also
exempt from the EPA Hazardous Waste Rules.

o May still have to check for Total Benzene to be <50 ppm
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Characterizing Oilfield Special Waste Landfill Waste Streams
All loads surveyed for NORM / TENORM and free liquids

Exploration & Production Wastes | |

Industrial Waste ‘
(some landfills s material)

Exempt? Exempt Wastes - Not Subject to Hazardous Waste Rules Non-Exeinpt Wastes
rmit Condition - Total Benzene under 50 PPM &non-ignitable
Petroleum
VP Explaration Production Leaking Cnn(amrr!med e
Underground Inert. Material
Westr Drilli Storage Tanks Crud nchustrial
rilling || Flowback, Production e H,J =
Fracking Refined
S Possible Random Testing
Testing?
TENORM?
e Waste s Typically required to
posse Acceptance ” Ra-226, 228 None None TCLP Benzene determine if
bondtitor | | ACCePe gnitabity e L)
i on,and lan | | TR nitabilty a2 Waste or
of Operations TenoRM
Metals.
[ Please read your permit, waste acceptance plan, and plan of operation for details, additions, and exceptions! |
| Be sure that you know the difference between NORM and TENORM! |
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TENORM & POTENTIAL TENORM

NDAC 33.1-20-01.1-03. Definitions. 83. "Technologically
enhanced naturally occurring radioactive material
(TENORM)" means naturally occurring radioactive
material whose radionuclide concentrations are
increased by or as a result of past or present human
practices. TENORM does not include background
radiation or the natural radioactivity of rocks or soils.
TENORM does not include "source material" and
"byproduct material" as both are defined in the Atomic
Energy Act of 1954, as amended [42 U.S.C. 2011 et seq.]
and relevant regulations implemented by the United
States nuclear regulatory commission.
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TENORM AND YOUR PERMIT

o Radium 226 and Radium 228 Tb{
v

o Read your permit!

o Understand how often to random test

30




WHERE YOU MAY FIND TENORM

o Pipe scale

o Pigging waste
o Tank bottoms
o Filter Socks

o Filter cake

o Synthetic proppant
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WASTE ACCEPTANCE RECORDS

WASTE ACCEPTANCE RECORDS

o Prior to transport of a waste to the facility for
disposal of such wastes, the Permittee will obtain
and evaluate, at a minimum, the following
information shall be retained as part of the facility
Operating Record and be summarized for inclusion
in the annual report:

« Name and address of the generator;

» A generator contact person, telephone number and e-
mail address;

» The sources of the waste (facility’s name and legal
description of location);

» The name of the company managing the waste, if other
than the generator;
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WASTE ACCEPTANCE RECORDS (CONT.)

« Physical description of the waste (e.g., color, odor, is it a
powder, granular, ash, soil-like, a sludge, liquids
observations, and the results of any testing, and other
observations);

Amount of wastes (e.g., tons, yards, drums, etc.);

Description of the process through which the waste was
generated (e.g., tank bottoms, reserve pit mud, etc.)
Appropriate analysis specific to that waste to identify

any hazardous, ignitability, reactivity, or radioactivity
characteristics, liquid content or other characteristics

that must be identified by this permit, state rules,

approved waste acceptance procedures or that may
reasonably impact human health and the environment; .
and
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WASTE ACCEPTANCE RECORDS (CONT.)

« Asigned statement by the generator that, to their
knowledge, this waste is not, by definition, a hazardous
waste, a radioactive waste, an ignitable waste, and that
the waste, as delivered to the facility, will not contain
free liquids.

o The summarization of waste for each generator
included in the annual report shall also include the
results of the radioactivity survey completed by the
Permittee as required under this permit.
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Weemaps Waste Profile Sheet

APPROVAL #:

A Generator, Wamne Sie Lomaton = Sung Seme == Genereior 03 ves rwo T
[

e Cotor
ey Froe Liqussa O vesreoe O

Priysca: State: “Sotas 1 Cmuas £ Totas Soaas

Flash Point ("}, ore

E_ The Gonerator Hereby Cortifios That:

G. Lananil Approva
Lancne Signature:

Oate:

Prone e v
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WASTE SAMPLING & ANALYSIS

EPA SW 846

o Test Methods for Evaluating Solid Waste:
Physical/Chemical Methods Compendium

o Multiple chapters including:
« Quality Control
« Sampling Plans
« Sampling Methods

o https://www.epa.gov/hw-sw846/sw-846-
compendium
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PERMIT CONDITION

o For any waste isolated for further inspection,
sampling and analysis, the Department shall be
informed of the protocol and schedule and shall be
afforded the opportunity to observe and may take
split samples for replicate analysis if deemed
necessary.
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RANDOM WASTE CHARACTERIZATION

o The Permittee shall randomly collect a composite
representative sample of waste from one percent
(1%) of the incoming loads of the production
waste subset of special waste and from one (1%) of
the incoming loads of the exploration subset of
special waste

40

RANDOM WASTE CHARACTERIZATION (CONT.)

o The samples must be analyzed for:
Total Petroleum Hydrocarbons (TPH) as
Diesel Range Organics (DRO) and
Gasoline Range Organics (GRO)
Benzene, Toluene, Ethyl benzene and
Xylene (BTEX)

Ignitability

RCRA metals

Free liquids

o Visual Assessment

o EPA Paint Filter Test

Radioactive Materials

o Ra-226 & Ra-228 — Production

o Laboratory or screening - Exploration

41

RANDOM WASTE CHARACTERIZATION (CONT.)

o General Geochemical Parameters (a representative
sample shall be analyzed utilizing a modified ASTM D-
3987 procedure with a solution to solid ratio of 4:1) and
be analyzed for:

o Ammonia nitrogen o Carbonate

o Total hardness o Chloride

o Iron o Fluoride

o Calcium o Nitrate + Nitrate, as N
o Magnesium o Total phosphorus

o Manganese o Sulfate

o Potassium o Sodium

o Total alkalinity o Total dissolved solids
o Bicarbonate (TDS)

o Cation/anion balance .
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INDUSTRIAL WASTE

o Analyze for appropriate hazardous waste
characteristics

o Free liquids
« Visual Assessment
« Paint Filter Test
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FREE LIQUIDS - VISUAL EVIDENCE...

44

FREE LIQUIDS - EPA PAINT FILTER TEST

Method 9095B

FIGURE 1
PAINT FILTER TEST APPARATUS
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AN OILFIELD STORY OF FREE LIQUIDS...

o A sample was pulled off the top of the truck and it was
dumped in the landfill.

What do you see?
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AN OILFIELD STORY OF FREE LiQUIDS...

o A sample was taken from this load, off the top of the truck

before it dumped. -
Yl

What is the visual evidence?

Would this pass the EPA Paint
Filter test?
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AN OILFIELD STORY OF FREE LIQUIDS...

Count down:
5 Minutes....




AN OILFIELD STORY OF FREE LIQUIDS...
11:- =

What do you see?
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AN OILFIELD STORY OF FREE LiQuUIDS...

Liquid dripping below
Indicates a failed test....

As a note: The hauler
of this load did not have

a waste hauler’s permit.
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REAL WORLD EXAMPLES




REAL WORLD EXAMPLES

o Aboveground Storage Tanks
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REAL WORLD EXAMPLES
o Crude Oil Tank Leak




REAL WORLD EXAMPLES

o Filter cake consisting of possible tank bottoms
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REAL WORLD EXAMPLES

o Filter socks
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REAL WORLD EXAMPLES

o Heater Treater Pop-off




REAL WORLD EXAMPLES - LUST

REAL WORLD EXAMPLES

o Pipe Scale
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REAL WORLD EXAMPLES

o Pipeline/Transportation Releases
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REAL WORLD EXAMPLES

o Produced/Saltwater Flow line leak
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REAL WORLD EXAMPLES

o Proppant
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REAL WORLD EXAMPLES

o Saltwater Tanker Truck Accident




REAL WORLD EXAMPLES
o Stuffing Box Leak
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REAL WORLD EXAMPLES

o Tank Overflow

REAL WORLD EXAMPLES

o Treating Plant
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REAL WORLD EXAMPLES

o Unused Chemicals

REPORTING

REPORTING REQUIREMENTS

o Digital Submissions - The Solid Waste program has
had a significant increase in solid waste regulated
entities in the last few years due to the increased oil
activity in the western part of the state, and due to
new regulations such as the coal combustion
residuals (CCR) rule and TENORM rules. This has
resulted additional data that must be reported to the
department by these regulated solid waste entities.
All of this additional activity is generated more
interest from the public and environmental groups,
which has enhanced the desire to have this data in
a way that it is more consistently handled and in a
format where it can be easily analyzed and
summarized.

[e]
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REPORTING REQUIREMENTS CONT.

o Currently a lot of this reported data is on paper forms or
is submitted as pdf documents by email. In this format,
the data is not searchable or aggregatable and limits the
usefulness of the data. In addition, the program does
not have adequate staff time available to hand enter this
data into the database, so they are seeking a way to be
able to get the data in a format that is aggregatable and
that can be uploaded into the database rather than hand
entered.

Some of the types of reports that come in include:
ground water monitoring data, surface water monitoring
data, leachate collection data, leak detection monitoring
data, waste characterization reports, special waste
landfill reports, volume and tonnage reports, etc....

o

70

ELECTRONIC DATA SUBMISSION

o Regulated entities and activities

« Generate test data for
o Waste Characterization
o Facility monitoring

o Data is submitted to the Department
« Difficult to retrieve, organize, study
« Paper, PDF, etc.

o Solution is to receive data electronically to
« Import and store data, create reports
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DATA IMPORT WORKFLOW

o Regulated Entity or lab submits data
« *xlsx file, proscribed Excel format
o Department will save file
o Add date, add contact, inspect data
« Annotate any changes
o Import the data into a database
« Data linked to facility, not unit
» Stores original *.xlsx file as a correspondence record
« Separately stores data tables created for reporting
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DATA SUBMISSION

o Data submitted on Excel worksheet

o Data will be submitted in two tables:
« 1sttable will describe the sample

o Facility, date, lab ID, type of material, etc.

» 20 table will tabulate the analysis results
o Test method, test results, notes
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SoLID WASTE PROGRAM CONTACTS:
o Bismarck Office — (701) 328-5166

« Diana Trussell ~ Program Manager

Lexi Craig

A.J. Delzer

Kabeya llunga

Kirk Johnson

Dedrick Lund
« Ted Poppke
« Brad Torgerson

o Fargo Field Office — (701) 298-4637
« Jane Kangas

o Gwinner Field Office — (701) 298-4639
» Tracy Lundquist

o Sawyer Field Office — (701) 857-8638 .
« Daniel Gertis
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QUESTIONS?
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OILFIELD SPECIAL WASTE LANDFILL
LEACHATE GENERATION & MANAGEMENT

Any new or lateral expansion of an industrial waste landfill or special wzsteandfill must
be designed with an appropriate hydraulic barrier and leachate map

capable of collecting and removing leachate and contaminated sy#dce’water within the
disposal unit.

The liner and leachate removal system must maintain its j4tegrity during the operating
period and through the postclosure period.

The system must have a collection efficiency of nirfety percent or better and must be
capable of maintaining a hydraulic head of tweJve inches [30.5 centimeters] or less
above the liner.

WHAT IS LEACHATE?










LEACHATE MANAGEMENT/REMOVAL SYSTEM

>
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LEACHATE MANAGEMENT

» e. Leachate removal systems must be operated and maintained to assure
continued function according to the design efficiency. This shall include,
where applicable:

» (1) Flushing, inspection and, if necessary, repair of collection lines after
placement of the first layer of waste in a landfill cell;

» (2) Annual sampling and analysis of leachate for the parameters required
under the ground water quality monitoring required under section 33.1-20-13~
02;

» (3) At minimum, semiannual monitoring of leachate head or elevations
the liner;

» (4) Annual flushing of leachate collection lines to remove dirt and scale; and

» (5) Inclusion of leachate removal system operation, inspection; and
maintenance procedures in the operating record.

LEACHATE REMOVAL SYSTEM — SUMP AREA
>_=

LEACHATE REMOVAL SYSTEM - PIPES, DRAINAGE
LAYER




anifold intake structure installation in landfill sump, 7/11/14 (looking W)

(N = 1 |
QUICK ALARM
SYSTEM SETUP 108 TECH | CONFIG




Leachate Head-On-Liner & Pumps

COLD WEATHER RELATED NONCOMPLIANCE
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F 10. CONTINUED -

D. RAINFALL TOTALS FOR EVENTS EQUAL TO OR GREATER THAN THE 25-
YEAR, 24-HOUR STORM EVENT E. MAP, INCLUDING LOCATION AND

SIZE (IN ACRES) OF THE: (1) OPERATING AREA (2) AREAS WITH INTERIM
COVER (3) AREAS WITH FINAL COVER; F. CURRENT CONSTRUCTION
PROJECTS AND UPCOMING CONSTRUCTION PROJECTS FOR BOTH/

NEW CONSTRUCTION AND CLOSURE PROJECTS; G. LEACHATE H
ABOVE LINER IN THE LANDFILL AND AMOUNT OF LEACHATE
GENERATED; H. AMOUNT OF FREEBOARD IN THE SURFACE
IMPOUNDMENT(S); I. CONDITION OF THE PUMP(S) FOR LEACHATE
MANAGEMENT; AND J. SUMMARY OF TRAINING CONDUYCTED.

OILFIELD SPECIAL WASTE LANDFILL
LEACHATE MANAGEMENT




LEACHATE REMOVAL SYSTEM - EVAPORATION




Underground Injection Control

RS ENTEELREYRIN  Ciass | Information  Class V Information

North Dakota Oil & Gas Division

[North Dakota Geological Survey

[What is Underground Injection?

[Underground injection is the technology of placing fluids underground, in porous formations of rocks, through
wells or other similar conveyance systems. While rocks such as sandstone, shale, limestone appear to be soli
they can contain significant voids or pores that allow water and other fluids to fill and move through them. The
fluids may be water, wastewater or water mixed with chemicals.

Why Do We Need a Program to Regulate the Placement of Fluids Underground?

[When wells are properly sited, constructed, and operated, underground injection is an effective and
lenvironmentally safe method to dispose of wastes. The Safe Drinking Water Act established the Underground
Injection Control (UIC) Program to provide safeguards so that injection wells do not endanger current and future
lunderground sources of drinking water (USDW). The most accessible fresh water is stored in shallow geological
formations called aquifers and is the most vulnerable to contamination. These aquifers feed our lakes; provide
recharge to our streams and rivers, particularly during dry periods; and serve as resources for 92 percent of public
water systems in the United States.
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[What I= an Tnjection WelT
The UIC Program defines an injection well as any bored, drilled or a driven shaft or a dug hole, where the depth is
greater than the largest surface dimension that is used to discharge fluids underground. A drainfield is
considered to be a horizontally placed injection system, and some drainfields are covered under the UIC Program.

How Does the UIC Progs the Very Types of U jection?

Ihe EPA groups underground injection into five classes for regulatory control purposcs. Each class includes wells
with similar functions, and construction and operating features so that technical requirements can be applied
consistently to the class.

« Class | Includes the emplacement of hazardous and nonhazardous fluids (industrial and municipal wastes)

into isolated formations beneath the lowermost USDW. Because they may inject hazardous waste, Glass |
wells are the most strictly regulated and are further requlated under the Resource, Conservation and
Recovery Act.
Class Il includes injection of brines and olher uids
wells are regulated by the ND Ol & Gas Division);
Class Ill encompasses injection of fluids associated with solution mining of minerals (Class Il injection
wells are regulated by the ND Geological Survey);
Class IV addresses injection of hazardous or radioactive wastes into or above a USDW and is banned unless
authorized under a supervised groundwater remediation project.
& Class Vincludes all underground injection nol included in Glasses V. Glass V wells inject nonhzzardous

fluids Into or above a USDW and are typically shallow, on-site disposal systems, such as floor and sink drains
which discharge directly or indirectly to groundwater, dry wells, leach fields, and similar types of drainage
wells
Injection practices or wells which are NOT covered by the UIC Proaram include:

o individual residential waste disposal systems that inject ONLY sanitary waste
commercial wasle disposal systerns that serve fewer than 20 persons thal inject ONLY sanilary

waste.

ocisted with il and gas produo s

stion (Clar ection

o
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North Dakota Class I UIC Facilites Update July 2020

Commerical Facility Facility Manager { Contact | Latitude I Longitude I Location ] Wel | Type
Thirteen miles
Dennis Torres  701.609.5657 Non Hazardous
Secure Energy-Stanley FST 00RO eeae 9811214 1023512 soun Sy 1 iy
Eight miles south Non Hazardous
White Owl Energy Services, Inc  Douglas Caton 7017701292 4774041 -luzearsez SSUMIESOIR g s
‘Non Commerical Facility | ‘Address [ Citystate | well | Type
Dakota Gasification Company Non Hazardous
420 County Rd 26 Beulah, ND 1
(Great Plains Synfuel Plant) RuhRd e FEsuar Industrial
Dakota Gasification Company 0 N Non Hazardous
(Great Plains Synfuel Plant) eunb ki Industrial
Great River Energy-Coal Creek 0. Underwood, | Non Hazardlous
Station ND Industrial
900 Old Red Trail Non Hazard
Marathon Refinery 1 Mandan, ND 1 ton Mazardous
Industrial
Marathon Refinery SWOR AT | wranaanno 2 ren, i
Prairie Disposal LLC 102C1052nd St Tioga, ND 1 jleaiecssons
P et Industrial
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Complaints,
Compliance, and LOANSs

2021 Landfill Operator Training — Oilfield Session
Solid Waste Program

NORTH

Dakota | ewirmmens Quaity
Be Legendory ™

Complaints

® Typically received by phone

® Are entered into the Complaint Database for Tracking > Assigned
® Department follow-up

® Investigation

® Letter of Apparent Noncompliance (LOAN)

Common Oilfield Special Facility
Complaints

® Degraded road conditions due to increased truck traffic
® Wind-blown debris (dust/tarp pieces)
® Noise & Light pollution (during night operations)
® Neighbors not being kept in the loop

* Neighbors feeling an expansion getting too close to residence
¢ Odors




Compliance

® North Dakota Century Code (NDCC) 23.1-08

* Legislative Branch website:
https://www.legis.nd.gov/cencode/t23-1c08.html

® North Dakota Administrative Code (NDAC) 33.1-20
* Legislative Branch website:
https://www.legis.nd.gov/information/acdata/html|/33.1-20.html

Common Oilfield Special Facility
Compliance Issues

® Typical:
Leachate & Surface Impoundment Issues

Intermediate & Final Cover
Waste Outside of Lined Cell
Fugitive Dust

Steep Slopes

Training
Composite liner exposed during winter

Compliance

® Routine Inspections

® 3 Tier System for Letters of Apparent Noncompliance (LOAN)
* LOAN/Deficiencies: 20-day response
* LOAN/Warning: 20-day response
* LOAN/Warning: 10-day response

¢ Enforcement

* Notice of Violation (NOV)




Letter of Apparent Noncompliance
(LOAN)

® ALOAN will include:

* Description of the compliance issue
* Response required by timeframe
® Contact information for questions

Notice of Violation (NOV)

® Formal enforcement document used for:
® Significant compliance issues
® History of noncompliance
® Lack of response to LOANs

Responding to a LOAN

Don't panic...

...We really are here to help.




Responding to a LOAN

® Call or email us if you have any questions

® If it appears there could be a delay, due to an unknown factor to the
Department, call us to discuss as soon as possible.

* We will then have you send a written request (letter, email, or fax) for an extension and
follow-up response deadline based on the situation.
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Responding to a LOAN

® Clearly answer each item we're asking about & provide details
® Include any possible related concerns

® Provide specific timelines about each item

® Show us you have a well-thought-out plan!

® |s it one of the facility’s existing contingencies in the Plan of Operation?
Is it similar to an existing contingency, but needs to address another
variable? Or a new contingency to workout and include in the future?

11

Example LOAN Deficiencies:

1. Leachate was noted standing within the bottom of the landfill — head on liner appears
excessive.

Deficiency: Excessive head on liner (NDAC 33.1-20-07.1-01(4))

2. Recent rains have washed some of the clean soil cover, located on the southern portion
of the landfill, down to the base of the landfill slopes. Erosion rills are prevalent.

Deficiency: Inadequate cover (NDAC 33.1-20-07.1-01(1))

. Waste slopes appear quite steep and minimal surge area available in the event of a
significant rain event.

eficiency: Wastes not compacted as densely as practicable (NDAC 33.1-20-07.1-01(3))

12



Example LOAN Deficiencies:

1. Leachate was noted standing within the bottom of the landfill — head on
liner appears excessive.

Deficiency: Excessive head on liner (NDAC 33.1-20-07.1-01(4))

® 2019 dropped incredible amounts of water across the state
® Everyone was impacted
* No one had contingencies for this scenario in place

® 2020 has been much drier, but some significant storms have impacted
facilities
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Responding to a LOAN:

® Some solution key points:
® Injection wells (Class | vs. Class II)

® Temporary storage (frac tanks: needed to address location,
spill prevention & response)

® Pro-active follow-up

® Additional aerators/bubblers installed

® Regularly scheduled leachate removal

* Place additional 8 inches of compacted clay (clean soil) cover

14

Example LOAN Deficiencies:

2. Recent rains have washed some of the clean soil cover, located on the
southern portion of the landfill, down to the base of the landfill slopes.
Erosion rills are prevalent.

Deficiency: Inadequate cover (NDAC 33.1-20-07.1-01(1))

® 2020 has been much drier that 2019, but some significant storms have
impacted facilities
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Responding to a LOAN:

® Some solution key points:
* Soil depth confirmation / Placement of addition soil
® Stabilization
* Best Management Practices (BMPs)
® Maintenance/Inspections
® Pro-active follow-up
* Regular maintenance

* Routine self-inspections following storm events

16

Example LOAN Deficiencies:

event of a significant rain event.
33.1-20-07.1-01(3))

® Rainfall still very much a concern (slumping)
® Safety

3. Waste slopes appear quite steep and minimal surge area available in the

Deficiency: Wastes not compacted as densely as practicable (NDAC

17

Responding to a LOAN:

® Some solution key points:
* Maintaining shallower slopes (better compaction; easier to maintain)
® Maintaining adequate surge area

® Pro-active follow-up

* Maintaining design slopes
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Responding to a LOAN

® The Department will accept a hardcopy letter, fax, or email in response to a
LOAN.

* Make sure the facility and permit number are clearly identified
* Short summary of topic in the subject line is also helpful:

<Facility Name> ####: Response to LOAN dated <Date>

<Facility Name> ####: Follow-up status report for LOAN dated <Date>
* Remember to put a copy in the facility's records
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Responding to a LOAN

® Hardcopy letter:

Attn: Solid Waste Program — Waste Management
North Dakota Department of Environmental Quality
918 E Divide Ave.

Bismarck, ND 58501

® Fax: 701-328-5200
® Email: send to solidwaste@nd.gov and please copy the facility contact.

20

Questions?
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SPILLS!

Spills?
+Not just oil field
incidents...

Environmental Incidents and
Incident Reporting




Define spill /
‘ environmental
incident

Goals of

Presentation Review reporting
requirements

7\, Discuss the ‘cradle to
Lo grave’ spill cleanup

Landfill Spills

Landfills can have spills, accidents happen!
Consider a spill plan for your facility
Landfills often receive waste from spill cleanups
Oil & Gas, Ag, Industrial
Use your waste acceptance process to know what
you're receiving
‘Petroleum Contaminated Soil’ can be many
different things;

Exempt/non-exempt waste

May need haz waste characterization

Examples of Chemicals in Spills

Crude oil, produced water [ brine

Drilling fluids, cuttings, surfactants

Diesel, gasoline

Molasses, corn syrup from sugar beet and ethanol
Fertilizers, herbicides, pesticides

Mineral oil from electrical equipment
Mainly transformers, potential for PCBs

Industrial chemicals; Acids, bases, alcohols, paints
Historic impacts such as arsenic, PCBs
Sewage




Primary state rule governing
spills:
NDAC Article 33.1-16-02.1-11

Is the standard for overseeing the
quality for ‘Waters of the State.’

Regulates: Discharge of Wastes

NDAC Article 33.1-16-02.1-11, cont:

4. Any spill or discharge of waste which causes or is
likely to cause pollution of waters of the state must be
reported immediately. The owner, operator, or person
responsible for a spill or discharge must notify the
department as soon as possible (701-328-5210) or the
North Dakota hazardous materials emergency
assistance and spill reporting number (1-800-472-2121)
and provide all relevant information about the spill.
Depending on the severity of the spill or accidental
discharge, the department may require the owner or
operator to:

a) Take immediate remedial measures;
b) Determine the extent of pollution to
waters of the state;

¢) Provide alternate water sources to
water users impacted by the spill or
accidental discharge; or

d) Any other actions necessary to comply
with this chapter.




NDAC Article 33.1-20-01.1-04
(Care and disposal of solid waste)

1. Any person who owns or operates any premises,
business, establishment of industry is responsible for
solid waste management activities.

2. No solid waste may be delivered to a facility not in
compliance with this article, nor abandon waste upon

any street, alley, highway, public place, or private
residence.

3. Solid waste must be stored, collected, and
transported in a manner that provides for public safety.

‘Spills”in North Dakota

- Qilfield related, on pad, report to North Dakota Industrial
Commission (NDIC) Dept. of Mineral Resources, Oil & Gas Div.

- Contained and non-contained wastes; Recovered volumes
- Off well site, transportation, upstream, midstream:
-Non-contained, release from pad
-Reported to ND DEQ, possibly also NDIC
«Agricultural:
«Ag chemicals; nurse tanks, bulk tanks, sprayers
«Ag processing and distribution facilities, co-ops
- Other:
- General industrial; fires, commodity spills
- General transportation; trains, planes, autos

Ag: Herbicide Rollover 1200 Gallons




REPORTING A SPILL
Steps

Reporting Requirements

ND DEQ NDIC DMR Oil and
-Release occurs on any Gas Div.
public, private, state or -Oil and Gas Exploration
Federal lands. and Production RCRA
exempt releases on oil

*RCRA exempt release field well pad locations.
migrates off well pad,

uncontained. +10 barrel minimum

+No minimum amount

< Anyone, ideally the responsible
party;
- Add any additional information
on:
-Reporting Party: report within
24 hours
-Responsible Party
Who - Site and Adjacent
Landowner(s) affected

Reports?

- Origin of some spills are
unknown:
«E.g. Finding contamination
during a project.
«lllegal deliberate dumping

- Protect life and property first




General or Qilfield Spills

*General: any source «Qilfield: specific source

Spill Breakdown Types: 2018

-General; 325 Incidents;
-12,000 dry fertilizer
+5,000 gallons liquid asphalt
-NDIC: Dept. of Mineral Resources, Oil & Gas Div.
661 contained spills
=400 barrels oil in total
+4,000 barrels produced water in total
301 uncontained spills
+163 barrels oil
+1,520 barrels produced water

e 2 0

DEQHome Individuals  Industry Medical  State and Data
Service Local and Maps
Providers ~ Government

I
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Spills Unified Reporting System

-On December 31, 2020, the NDDEQ's One-Stop
Reporting system went live. The new system can
accessed by clicking REPORT A SPILL on the NDDEQ
webpage or going to www.spill.nd.gov. The public
portal is near the bottom of the page. As of early
January 2021, there is not much reported yet, but the
site will populate as new spills are reported.

- To view the full database, you will need to be set up as
an Inspector. Currently, anyone who has attended one
of the Spills training sessions is considered as an
Inspector. If there is a need to view the full database or
make updates to incidents, please contact Bill Seiss for
further information and any further training.
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Environmental Incident Reporting

When you hit the send button, an email is
generated and sent to staff involved in response
and clean-up issues.

You have the option of sending the email to other
individuals, such as other members of your
organization.

Incidents are available for viewing in online
databases.

Note ‘incident ID’ number in the databases
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If this is an emergency, an imminent threat to public health and safety, or for
additional assistance, please call the Oil and Gas Division or the Department of
Environmental Quality at the numbers below.

North Dakota Industrial Commission
Oil and Gas Division
(701)328-8020

North Dakota Department of Environmental Quality
Environmental Health Section
701-328-5210 or 1-800-472.2121

North Dakota Emergency Management
24-Hour Hotline: 1-800-472-2121

1o o ana Reen omeis

Oilfield related incidenton|  [nd Gas regulated facility
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The federal Resource Conservation and Recovery Act
governs (RCRA) EPA-exempt oilfield exploration and some
production wastes. These generally include:

*Produced fluids such as crude oil, water, or oil/water
emulsion before ownership transfer takes place, (i.e. a
release from the producer's lease, flow lines, or tank
battery before being trucked off-site or going into crude
transportation pipeline.)

*Brine water from a commercial disposal facility.

*Condensate from gas lines or gas plant before leaving the
gas plant in the transportation pipeline.

25

Well / Facility Information

Facily Type County Field
n | o m

| Name

10081801 N, MCOINNITY 2 MCRAE & HENRY, LTD, 5 s e Nwaw

10148301 AUGUST MOBERG 1 P-6 BATTERY. EAGLE OPERATING, INC. 2 1 e nwew

10169001 | CARL THORSON 2 CONDOR PETROLEUM, INC. 6 1w w sesw
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Non-exempt Qilfield Wastes

*Releases of crude oil or produced water from truck transport
are not exempt and should use the General Environmental
Incident Report Form link below.

*Releases of crude oil or other non-gaseous petroleum
products from transportation pipelines are not exempt and
should use the General Environmental Incident Report Form
link.

*Releases of non-oilfield-produced substances, even when
released on an oil lease, are not exempt and should use the
General Environmental Incident Report Form link below. This
would include spills such as fuel for rig motors, acid for well
stimulation, etc.

27




Environmental Incidents E-Form
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th st forexample,
= P Jo[o] [ Tosum] st s )
el | i | oo | Comy | i )

OGS |0 |26V | SOMUN | 1| e et St oAty s |t |10
ooz [omae [ [wuws | somn e 0 [cams | | | [
bunzasn [ oo i | oo _[somezzn R o
oz [ | Jsome [ wross e vonneamrr 5 o Jome |w
B — ™ e [,
I e e O 1 T 0

e gyt
o | s e o e asss il

et
| S T e T e M [ o= [ &
e O e I ) 0
Mottt
b | o (oo | ower {revoawonmer s s o Faiels |
IR | e | i OWTAL | 5085|5221 0
s [ [owans[sw|wiwo o cemase e v
e e e e e e s o o
fuszssn [ [ovwan [weer [ [werss i e 1 I 0
s s |iowans | oTRAL | 0| v RGN U1 o s e o

General Spill Environmental Incidents

(General Environmental Incidents - Recent
12mnts.
. §
[ et o [t L] o] Joz[s] [ [Sea | otttk R 5
[T Gy | oo | b | Lowtn | ot [ v | o | o
T CECEEC
s |uman |Rewt | oue e g o o Jw
e |wwas Wi | s e n e |
I oaie Is s v
e o |wkewr | s Destit 0 g |w
o weae wows | won [bntasemso o Joms oo
s | we el | Ptk e Yo
e e | | ot bt eson et o [a s |vs
e oo Wi | o0 ety o |w
e |wnms | | e I s |l
e (o wewe |0 0ates P s W s s
e |we ke |t | Sopcetase ol p i el - [ e
W e (Dm | WOD [0S0 | IS |Puocode e gdbrs s
s [wna Jom (W [asm0 [ wson [oukoiCodesae 0 e |vs
R T 0 [ 6

SPILL

RESPONSE




NDDEQ Spill Investigation Team

Full Time Spill Response
Bill Suess — Program Manager
Four environmental scientists

PartTime
Two ND DEQ staff
Work half time on spills.

Volunteers
Several ND DEQ staff
Work four weeks per year on spills
Typically, one person on duty for a week
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Spill Response Mission

Supervise clean-up the to the point that it is not
impacting waters of the state.

Supervise clean-up so it doesn’t impact people,
wildlife and vegetation; pre-release conditions or
better.

May fine companies for impacting water and/or
impacting areas that have the potential to impact
water.

Fining companies isn't the first action, having site
cleaned by the responsible party is.

Fine if the impact is great enough, response or
cause of release negligent enough to warrant it.

32

Aspects of Spill Response include:
Chain of Command Reporting

Spill Investigation

Emergency Phone

Initial Response

Sampling

Remediation Plan Review

Handling Violations

Public Relations

33




Responsible Parties Reporting
First step in the process

Make sure all responsible parties complete the
proper reporting process. Public record and record
is required for possible enforcement.
Determine when a site should be investigated or is
an immediate if public health risk.
Assign site to proper agency or staff.
Not always a member of spill team; other ND
DEQ, other ND agencies, other governing bodies

Begin communication with Responsible Party and
other agencies.
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Investigating Spills: Follow Science

Currently, one staff person is on duty weekly
Investigations are divided into two regions:
1) North of Lake Sakakawea FQ?%
2) South of Lake Sakakawea ™™
Questions to consider:
Any risks to water or other resources?
Risks to human or environmental health?
How to protect these resources?
What is necessary for clean-up?

Spills on tribal or fee land issues: jurisdiction,
etc.
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Emergency Response

At least one staff member on call every
weekend.

At least one staff member in the field during
the week.

Respond immediately to large spills and
incidents that impact or threaten water
resources or public health and safety.

Maintain communication with the
Department.
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Other Involvement

-ND Agencies -City / County
-Emergency Preparedness  -Emergency Managers

and Response -Fire, Police, Sheriff
+Industrial Commission -Local Public Health Units
-DOT -Landowners, Tenants

-Agriculture -Landowner Groups
-Game & Fish -Federal

-State Water Commission «Forest Service
«Tribal Entities -Fish & Wildlife
«Corps of Engineers
<EPA
-Coast Guard

Teamwork

=247 Environmental
Health Emergency
Phone

-Spill Response,
Ground Water, Air
Quality, Waste
Management, and
Municipal Facilities

Emergency Phone

-Environmental calls go through
Emergency Services and State Radio.

-They will contact NDDEQ if appropriate

-Department phone is monitored 24/7 by
ND DEQ staff.




What Happens After the Call?

-Contact is made
with:

*Responsible
Entities:
<County Emergency

Managers
-Local Police and
Fire Departments

Possibly city or
township officials

Where do the calls come from?

County Emergency
Managers

What Incidents Need Immediate
Attention
= Spill
«Amount
< lmpact to Water
«Public Health and




Emergency Incident Response

+24/7 Response
with on-call person
for weekends

Redirecting Environmental Emergency
Calls

-During Work Hours - After Work
-Spill Investigation Hours

roup ) - Emergency
+Chief’s Office: Phone

+701-328-5150

701-527-1831

Various Department Samplings
-Soil Sampling [~
-Water Sampling
-Surface Water
- Ground Water
-Fish Sampling
-Biota Sampling
«Interpretation of the Samples -

-Separate from ‘responsible
party’ sampling




Remediation Plan Overview
What to do to rectify any immediate and ongoing
impacts to the environment?
Containment and mitigation is #1.

Open to new ways or methods to handle situation.

Suggesting and recommending tactics to properly
clean up a location.

We will help where and when needed, but NDDEQ
will NOT become the consultant.

Use reputable clean-up, remediation, and
transportation companies

If disposal is involved, use proper facility
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Handling Violations

Enforcement writings may include:
Letters of Apparent Non-Compliance (LOAN)
Notice of Violation (NOV)
Expedited Settlement Agreement (ESA)
NOV and ESA violation notices are reviewed by
the:
Division Director
Section Chief
Legal Department

47

Public Relations

Communication with
DES

Press Releases
Media Follow-up

Communication with
Other Agencies

We work for and
represent the citizens
of North Dakota
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Closing a Site

-Responsible Party Submitting a Report:
-What happened to cause the spill?

-How was the cause of the incident
addressed?

-How was cleanup of the incident addressed?
-Was the site fully remediated?
-Sample results

-NFA = No Further Action may result

NORTH

DOkOTG ‘ Environmental Quality

o egendory.”

Questions?
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INTERPRETING ANALYTICAL RESULTS e
Derek Kannenberg, Hazardous Waste Program DGkOTG
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(/ Basics
ASK QUESTIONS
AT ANY TIME!!

NORTH
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ANALYSIS BASICS

Types of analysis, elements of a report, etc. "




TYPES OF WASTE ANALYSIS

Total Analysis TCLP (T-Clip)
= Useful for unidentified
or unknown wastes
= Includes assessment
of “properties” such as
pH and ignitability

= Also includes “total
concentration”
analyses

= Simulates leaching
within a landfill

= Used for toxicity
characteristic
identification

NOTE: TCLPs for hazardous waste characterization MUST
be done by a NDDEQ certified laboratory.

= Specialized analysis

Petroleum Hydrocarbons

= TPH (Total)
= Analyzes all hydrocarbon
ranges
= DRO (Diesel Range)
= Analyzes hydrocarbons
commonly associated with
diesel fuels
= GRO (Gasoline Range)
= Analyzes hydrocarbons
commonly associated with
gasoline

Petroleum Products and Petroleum Hydrocarbons Measurements

“000
Peroleu Componerts .
" — >
s TP1 by 418.1 (IR) o
- T >
.
= oa - DROMdEPH o " -~
5 - — >
) GRO and VPH -
s w . a Mot ol =
. .
E e Diesel fuel =
2 0 - Kerosene
“
» * Gasoline >
| Ni 3
2 . < . G »
B
Pa388588¢8z:332 P:208 3
-200
Carban Chain Leagth

ELEMEN]: = RS A
‘ Clent Sample 0 Lab Conel Sapie
LAB REP( o P

= Typical Elg "
Report
= Cover Pad
= Cover Let
= Case Narr
= Analytical
= Quality Cq
= Chain of ¥

Some reports may have
more info than others...




Other Terms:
Reporting Limit (RL)

LAB REPORT
TERMS

Main Concern:
. 7
1. Matrix e
= Water, soil, air, etc.
2. Parameter/Analyte Surrogate

= What is being analyzed
3. Result Data Qualifiers

Detection Limit (DL)
Method Detection Limit (MDL)
Non-Detect (ND)

Dilution Factor

= The concentration of the sample
4. Unit
= The result’s unit of measure. Trip Blank

Matrix Spike

UNITS OF
1 part per million (PPM) is equal to M EAS U RE

= 1 milligram per kilogram (mg/Kg) « PPM (Parts per Million)
= 1 milligram per liter (mg/L) = PPB (Parts per Billion)
= mg/Kg (Solids)

= mg/L (Liquids)

= Percent Weight/Volume
= 1,000 parts per billion (ppb) Zeuf® = TLRUITIEEEN(IEN

= 1 microgram per liter ( ug/L )

= 0.001 gram per liter (g/L)

HAZARDOUS WASTE LIMITS

Dakota

What makes a waste hazardous? e agantEy]




2 TYPES OF HAZARDOUS WASTES

Listed

= “Listed” wastes are wastes
that are identified by their
source or origin.

= These sources are
identified on lists
maintained by the USEPA.

= These lists are called the
“F7, “K”, “P”, and “U” lists.

Characteristic

= Have hazardous physical or
chemical properties.

= Must be analyzed to
determine if the wastes
have hazardous
“characteristics”.

NOTE: We're only going to discuss
“characteristic” hazardous wastes.
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WASTE
CHARACTERIZATION

= Laboratory Analysis
= Total Analysis
= TCLP
= TPH/DRO/GRO/ORO
= Safety Data Sheets
= Generator Knowledge*

*Use at your own risk!

THE 4 HAZARDOUS
CHARACTERISTICS

= Ignitability (D001)
= The ability to catch fire
= Determined by Flashpoint
= Corrosivity (D002)
= The ability to rust or degrade
= Determined by pH
= Reactivity (D003)
= The ability to explode
= Toxicity (Various D-Codes)
= The ability to poison
= Determined by LDs,




IGNITABILITY &
CORROSIVITY
Ignitable Wastes:

= Determined by the Flash Point BELOW 140°F
Flashpoint and pH

respectively. Corrosive Wastes:

pH is BELOW 2.0 OR ABOVE 12.5

Sy

13

Maximum Concentaton of Contaminantsfo th Toxichy Characeristc

T — Requiatory [P Fazardousc o ™ Requatoy

i — T:n’;szh _i\—‘ x| = Assessed using a TCLP.
[—ous_[arum 00| Hechankutadene 05 |

[ D8 Jpercene D03t Ferachioosthne = |[f TCLP levels exceed the
[ 006_JCoonam DtE ] L. .
T 7 TCLP limit, the waste is
D1 Jonsberzene D0TE_| Mehonycor [ hazardous.

D0% | Wtobenzene
D037 Pentachiouphenol
0% _Fyine
D010 Sekrium
U Siver
D% Teradtooalene |0
D027 |Dickobercene, 1. D05 [Toraphene [ o
D08 |Dichioroethere, 12- DM | Trchlovoethylene
D025 |Dichoroetylene 1.~ D41 245 Tichorophenol ] 4000
[0 [Diiioiens 24 [ D42 20
T 002 DI [
| D031 [eptachorand ts eporide]]_0.008 D43 02

REACTIVITY

= Defined as a substance
that, when exposed to
water or normal handling
conditions, either explodes
or releases toxic fumes.

= May detonate or explode if
exposed to ignition source
or heated.

= No reliable or safe test
methods for determination.

15




IT DEPENDS
Case 1: The total analysis is

QUESTION below the TCLP limit.
= |s a TCLP required if a >:ezgs':a?‘ay et o
TOTAL ANALYSIS has 4
already been performed? Case 2: The total analysis is
above the TCLP limit.
>Rule of 20 may be
considered.
16

RULE OF 20 EXPLAINED

[Total Analysis Result]/ 20 = [Est. TCLP Result]

= A “quick and dirty” way of determining if a TCLP is necessary
= OK screening tool

= Assumes sample is 100% solid

= Is NOT a defensible waste determination method

= [f in doubt, run a TCLP

17

QUICK TIPS

= Check your permit.

= Have a quick reference
chart handy.

= Find good reference
materials.

= Reach out with
questions.

= When in doubt, ask for
more information.

= Watch out for flashpoint.

18




Quick Practice

Look at the provided analysis.
Answer the following questions:
* Is this an acceptable waste for my facility?
* Why or why not?
* Are there any issues with the analysis?
* Anything interesting?
Follow-up questions.
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Bolling Point. degrees ¥

Petroleum Products and Petroleum Hydrocarbens Measurements

Pesies Comporess

TRl by 4001 (R .

v Ot Longd
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SAMPLE SUMMARY REPORT
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G RO U N DWAT E R de&rc Be Legendary.”

Environmental Quality

WATER SOURCES

Most water is contained in
the oceans as saltwater

The rest is stored in rivers,
lakes, ice caps, and
v 70% of the earth'’s surface ?roindv\t/ater (mainly as

is covered in water reshwater).

WHAT IS
GROUNDWATER

Water that is found
underneath the ground in
cracks and spaces in soil,
sand, and rocks.

It is not found in
“underground rivers or lakes”
but is found in aquifers.




AQUIFERS

There can be more than one
aquifer in any given area. In
this picture you can see
three different aquifers.

Not all aquifers are
drinkable.

THE FLOW OF GROUNDWATER

The study of the
flow of water in
aquifers...

and the

characterization of

aquifers is called i
hydrogeology. ‘ Mg o v i

HYDROLOGIC CYCLE

The Hydrologic cycle S—— Y
shows how aquifers A ‘;j?[ﬁ'
are recharged and
how water is taken
out of aquifers
through wells,
plants, and
evapotranspiration




GROUNDWATER
INFILTRATION

Groundwater infiltration
occurs when precipitation
falls, moves through the
soil, and eventually ends up
in the saturated zone.

GROUNDWATER MOVEMENT

Through porous media’

v The more voids, the easier water
> q
moves through. o

’
v Water will pick the path of least // (e
resistance. r

v Dispersion: the act or process of

distributing over a wide area .

Porous Media
Dispersion

GROUNDWATER MOVEMENT

ACTUAL PATH OF
WATER MOLECULE

‘GROUNDWATER FLOW DIRECTION

Groundwater movement depends on rock and sediment
properties and moves from upgradient to downgradient and

from higher pressure to lower pressure.




GROUNDWATER -
MOVEM ENT table is

the level
below
which the
ground is
completely
saturated
with water.

GROUNDWATER MOVEMENT

Groundwater moves very slowly from an aquifer’s recharge
areas to its discharge areas, only inches per year!

v'Recharge area - Water seeps into an aquifer from rain,
snowmelt, eftc.

v'Discharge area — Streams, springs & lakes

11

GROUNDWATER MOVEMENT

12




GROUNDWATER l\ile)V/2 N1 Nks

Water pumped from
an aquifer may alter
the flow of the
groundwater.

13

GROUNDWATER

Rectwrge

Wells can be drilled
into either confined
or unconfined
aquifers.

14

GROUNDWATER MOVEMENT

v With the v Very Slowly v Upgradient to
Topography Downgradient

Groundwater flow direction and rate can be
determined using monitoring wells

— —_—
—~ —
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GROUNDWATER MOVEMENT

C1 I8N/ NI M OVEMENT

DARCY’S LAW

(flow velocity and rate)

v=K(h,-h,)/d

v = velocity
K = hydraulic conductivity
(h; — h,) / d = hydraulic gradient

17

GROUNDWATER MOVEMENT

What is hydraulic conductivity?
Velocity under gradient of 1.0 (“Grade” = 100%)

Groundwater moves: 1
v'Faster with a steeper gradient

The water table gradient is normally low (i.e. feet per mile)

v'Faster in coarse materials
Faster in sand vs. clay

18




CINeIUN NI M OVEMENT

SAND OR GRAVEL
1 x 103 cmisec EXAMPLE: Clean Medium Sand
1x 103 cm/sec =
~ 2.83 feet/day =

60 mil HDPE

T ~ 1,035 feet/year
COMPACTED CLAY o
1x107 cmisec EXAMPLE: Liner Requirement
1x 107 cm/sec =
"SUBTITLE D" ~ 0.00028 feet/day =

2-foot and composite

~ 0.1 feet/year

19

LANDFILLS AND

MONITORING WELLS

ND has regulations for groundwater monitoring
= NDAC Chapter 33.1-20-13 Water Protection Provisions

Early detection of contaminants is critical to minimizing their impact
= Contaminants move with groundwater flow!

20

GROUNDWATER MONITORING

v'Determine the presence and amount of any contamination
Groundwater is analyzed for a variety of constituents.

v' Detect the migration of contamination

v' Evaluate the performance of the liners and leachate
collection system

v Determine if the landfill is being operated correctly

21




MONITORING MONITORING WELL
WELLS  J

Wells to monitor
groundwater quality are
constructed around the
landfill

n

22

i

DRILLERS LOG”

A\ AN\
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GROUNDWATER MONITORING

Considerations:

v Well location and numbers
v Well design and construction
v Well protection

v Sample collection, preservation and

analysis

v Interpretation of results

25

TYPICAL WELL PLACEMENT

:i%‘l:ar:‘undi G’ob”d%
Minimum one ® =8 '@
' . . &
upgradient N @ -
and two A 2 A
downgradient gl —
.\ .w=||
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TYPICAL WELL PLACEMENT

27




MONITORING WELL
NETWORKS

v'Monitor uppermost aquifer and all
hydraulically connected aquifers

v Represent up — and down — gradient
water conditions

v Well nests

v Keep locked (Prevent damage and
vandalism)

28

The vertical planar surface -

.| that extends downward into the
uppermost aquifer -

and that circumscribes the waste
management units -

at which water quality standards or
maximum concentration limits apply.

29

COMPLIANCE
BOUNDARY

v Must be no more than
500’ from landfill or landfill
disposal cell

v Always on landfill
property!

30




SAMPLING

Needs to include
information on:
v Sample collection
v Sample preservation
v' Analytical procedures
v' Chain of custody
v Lab Quality
Assurance/Quality Control
(QA/QC)

SAMPLING

v Samples at MSW landfills must not be filtered prior to
analysis

v Sample frequency and numbers must be consistent
with statistical procedures for evaluating groundwater
data

v Monitoring frequency should be semi-annual during
the active life of facility and during the post-closure
period

Department may specify alternate frequency

32

MONITORING

Potential problems:

v'Seasonal variability
v Poor sampling, collection, and analysis
v’ False positive
Shows contamination where none exists
v’ False negative
Doesn’t show contamination when it does exist

33




GROUNDWATER MONITORING...

[e——— /_‘-

: ]
.
Routine Costly
_ ) Inaccurate -
Highly Technical Results can be
Disastrous

34

GROUNDWATER CONTAMINATION

35

GROUNDWATER
CONTAMINATION

Groundwater can be
~=__ septic tanks — contaminated by many
groundwater ~—_. different sources, such
as leaking tanks, poorly
constructed landfills,
abandoned wells,
fertilizers, livestock
runoff, etc...

oil and gas

~. flow




GROUNDWATER
CONTAMINATION

Landfills are a potential source
of groundwater contamination!

37

GROUNDWATER CONTAMINATION

Groundwater contaminated with bacteria, chemicals,
pesticides, gasoline or oil can result in serious human health
problems.

Cleanup of contaminated groundwater can cost a community

millions of dollars and increase the cost of drinking water.
Example: $55 million for cleanup of the Agricultural Street Landfill in
New Orleans, LA.

Prevention of contaminated groundwater costs far less than

cleanup!

38

GROUNDWATER CONTAMINATION

Landfills are now designed to prevent the contamination of
groundwater by:

v" Using appropriate construction methods including installing dense
rubber membrane-barriers (liners) and layers of clay to prevent
liquids (leachate) from passing into the groundwater.

v" Collecting leachate at the bottom of landfills and pumping it into
treatment facilities.

Leachate can include heavy metals (such as lead & chromium), soluble
salts(such as chloride, nitrate, sulfate), and organic compounds.
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GROUNDWATER REPORTS /'

= 33.1-20-13-02. Groundwater quality monitoring:

“1. An owner or operator of a resource recovery unit, a
land treatment unit, a surface impoundment, or a landfill,
except an inert waste landfill, must incorporate a ground water
monitoring system into the design of the facility.”
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GROUNDWATER REPORTS /'

= 33.1-20-13-02. Groundwater quality monitoring: (cont.)

“4. A written ground water monitoring plan must be
developed for approval by the department and implemented
as part of the permitting process. The plan must include: ...

J. Reporting of a statistically significant increase
over a background value or of an exceedance of a maximum
concentration limit or a water quality standard.”
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GROUNDWATER REPORTS /'

= 33.1-20-04.1-04. Recordkeeping and Reporting:

“2. An owner or operator shall keep an operating
record consisting of...

k. The ground water monitoring plan, all
monitoring data, and statistical interpretations, section 33.1-
20-13-02.”
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GROUNDWATER REPORTS /'

= 33.1-20-04.1-04. Recordkeeping and Reporting:

“4.  An owner or operator required to monitor ground
water... shall prepare and submit a ground water annual
report to the department by April first of each year ...

HOWEVER...

43

GROUNDWATER REPORTS #

For CCR Facilities...

= 33.1-20-08-06. Ground water monitoring and corrective
action.

“1(e) Annual ground water monitoring and corrective
action report ... The annual report must be submitted to the
department for approval and placed on the facility’s publicly
accessible internet site by March first of each year.”
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Help keep our groundwater
safe for drinking!

DO kO'I'G Be Legendary.”

Environmental Quality
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& STORMWATER
MANAGEMENT
o voxﬁa;_,m\*{ﬁh

WAL
= LANDFILL SITING & OPERATION

* Does it change;
* The gquantity of water leaving your site
* Change between runoff and absorption
* The quality of water leaving your site
* Sediment
* The speed that water leaves your site
* Erosion

=N ) Bt /.

o/ °
_ LANDFILL STORMWATER MANAGEMENT
* What are sources of water at the landfill?
* Where does it land?
* Where does this water go?
* How do you control it?

* Where do you control it?

= \J /i uu\' }
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STORMWATER RUN-ON

=

* RUN-ON runs towards or onto the active
landfill area and originates upslope.
* Controlling Stormwater Run-on

oKeeps stormwater out of the active cell
oMinimizes leachate
olmproves operating conditions %)

« Control run-on onto the active landfill area, . |

for a 25 year, 24 hour storm , v )

i

e/ Vide
STORMWATER RUN-OFF

=

* RUN-OFF runs downslope off of the active
landfill area and downslope away from the
site.

* Controlling Stormwater Run-off
oKeeps water that comes in contact with waste
(leachate) in the active cell (o)

* Control run-off from the active landfillarea, .

fora 25 year, 24 hgug storm I )

| N
- o
_ WHAT CREATES RUN-ON AND RUN-OFF?
* The watershed concept.....
o A watershed is an area of land defined
by a drainage basin
o All landfills are located in a watershed
T
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o WATERSHEDS
* They can be various sizes

o Regional - ex. Rivers
o Local - ex. Creeks/Lakes

o Site - ex. swales

\/ - N
~ \/ .
. WHAT HAPPENS IN A WATERSHED?

* Precipitation concentrates and collects

* Areas are formed that generate water run-
off or receive surface water run-on

\-/ - N—
e @ )
o LOCAL WATERSHED

T hsrers

. w8
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WATERSHED IMPACTS ON LANDFILL =
- LOCATION
* The watershed determines run-on and run-

off concerns

* You want to avoid locations that receive
concentrated run-on

* You must control water run-off from the
landfill “

10

_ RUN-ON CONTROL REQUIREMENTS

» Control all surface water to minimize
contact with waste

* Do not dispose of waste in areas where
surface water is concentrated

» Design and operate the landfill to prevent
run-on (or run-off) from a 25 year, 24 hour ~ |
storm. o

S ) ‘f"{. )

STORMWATER
RUN-ON
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~ STORMWATER RUN-ON CONTROLS

* Diversion ditch

* Diversion berm

=) RUN-ON CONTROLS

£

AKO DIVERSION DITCH
/-
—, /
WASTE
4’{//k° DIVERSION BERM
& /
S
WASTE

J N
: /

_ RUN-ON CONTROLS — DIVERSION DITCH
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_RUN-ON CONTROLS — DIVERSION BERM
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_RUN-ON CONTROLS — DIVERSION BERM

Ry
UN-ON CONTROLS — DITCH & BERM
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_ RUN-OFF CONTROL REQUIREMENTS

UNDISTURBED AREA (NO CONTROLS)

ACTIVE FILLED CLOSED
AREA AREA AREA
(leachate)| (leachate) [(Stormwater)

CONSTRUCTION
(stormwater)

Nt S

& 1=

=) LEACHATE RUN-OFF CONTROLS

* Surge area

 Appropriate waste set-back

* Diversion berm

J Yt S—v
/
o LEACHATE RUN-OFF CONTROLS

&
#, %,
04406:4,@
3 SURGE AREA
-~ /
\%

| WASTE -

&
>3
KO
N

DIVERSION BERM

| WASTE = A‘/.
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Surge area

22

Surge area

23

Leachate run-off
collection system
and a cascade

conveying leach
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The cascade
conveying
leachate to
surface
impoundmentr

25

A diversion
berm around
the perimeter
of the active
area of the
landfill
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\/ - S
o WHERE DOES THE WATER GO?
WATER BALANCE

PRECIPITATION (P)

1111l

\ EVAPORATION (E)

|

PERCOLATION

\ TRANSPIRATION (T)

RUN-OFF (R)

WASTE
', LBAGHATE(Y

L = P-(R+E+T)
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o WHAT IS LEACHATE?

* Leachate - liquid that passes through solid
waste and contains components of such

/¢ 3
o/
s} WHAT IS STORMWATER?

» Water that originates from a precipitation
event. (rainfall, snowfall)

29
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_ IS IT STORMWATER OR IS IT LEACHATE?
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_ IS THIS STORMWATER OR LEACHATE?
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_ IS THIS STORMWATER OR LEACHATE?

32
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_ IS THIS STORMWATER OR LEACHATE?
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IS THIS STORMWATER OR LEACHATE?

=4

Nt S

“RUN-ON AND RUN-OFF GOALS

~

* Allow no water except precipitation that
falls directly onto active cell.

« Divert all other water away from areas of
waste. Control stormwater so that it does
not flow onto landfill surface.

n the water that comes into cont:

Y

" CLOSED AREA STORMWATER o
MANAGEMENT AND EROSION &
SEDIMENT BUILT-IN CONTROLS

* Channels

=4

* Closed area properly sloped

* Terracing « Stormwater basin

* Drainage swales

* Diversions




STRAW
WATTLES -

37

\/ Nt S

_ TERRACING AND DRAINAGE SWALE

J \_/ N
"~ STORMWATER BASINS

=4
* Slows run-off from the site
* Does not have to stop run-off

* Prevent sediment from leaving the site

» Water evaporates, percolates, or may be
sed in operations

39
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DETENTIONS VS. RETENTION </
=4
Detention basin Overflow
4
i

# i T 1
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Outlet




II\]SPECTION AND MAINTENANCE OF /7~

& STORMWATER CONTROLS

\/ N ~—
& /
</
_ AVOIDING NATURAL RUN-ON/RUN-OFF
* Landfills should not be sited within a 100 year
floodplain (or any floodplain)
* Not on the edge of or in channels, ravines, or steep
topography

* Not within woody draws

* Not closer than 200 feet horizontally from a
wetland or other natural water body
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STORMWATER MANAGEMENT =
- CONCLUSIONS...

* Proper stormwater run-off/run-on
management is the key to avoiding
leachate surface drainage issues.

46

= E
STORMWATER MANAGEMENT -
- CONCLUSIONS...

* Leachate and stormwater are handled differently.
Minimize leachate by minimizing water that comes in
contact with waste. Understand the difference
between the two!

* Have adequate stormwater controls to stop erosion
and to keep clean water out of the landfill active
Q)

areas.

7
e \J 9 -‘Jxl }
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Water diversion

1= = |
EMEWMEMEMNEN=EN=ENENE
IEMMEMEMENEEE ==

f-{:rucking in cover

== = m
FE=AE= IIJI
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IENEPSNENSWENS W
Lu\ Waste which

has seffled

Water

Water
Infiliration Infiltration

Water buildup Waste which

in french
Bathiob eff has seftled
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s Settlement/Subsidence

Safety
Issues?
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- pH

o= Electrical conductivity (EC)
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o= Suitable Plant Growth Material (SPGM)-
the soil material (normally the A and the
h

oo Mixture,pf warm and cool season
iy gy
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Straw Bales used for Final Cover Erosion Control

30
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& Schedule sequential partial closure

& Describe final cover

A written closure plan can be done at any point during
the life of the CCR unit

sting CCR un
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tion, monitoring

™ Description of monitoring and
maintenance activities and frequencies

™ Description of monitoring and
maintenance activities and frequencies
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FINANCIAL
ASSURANCE

]

Applies to:

m Municipal Solid Waste Landfills
m Industrial Waste Landfills
m Special Waste Landfills




Required for:

m Closure

m Post-Closure (PC)

*Both Closure and PC plans must specify:
m Detailed Cost Estimates
m Financial Assurance Mechanism(s)
m Methods and Schedules for Funding, if necessary

m Corrective Action
m Detailed Cost Estimates
m Financial Assurance Mechanism(s)

12/29/2020

Detailed Cost Estimates
Closure & PC

m Prepare written closure and PC estimates of
Costs for hiring third party to complete closure
and PC plans

m Initial cost estimates must be in current dollars
- Adjusted annually for inflation
m Cost estimate for closure must equal the cost
of closing the Iar%est area requiring final cover
during the active life of the facility
m The PC cost estimate should cover 30 years
post-closure period

Detailed Cost Estimates
Closure & PC (cont.)

m Closure and PC should be updated
when:
- Change in operating plan or design
- Change in year of closure
- Department directs the facility to revise




Closure Elements to Consider in
Detailed Cost Estimates

12/29/2020

Post-Closure Elements to Consider
in Detailed Cost Estimates

4. Cap Maintenance
and Monitoring

2. Groundwater
Monitoring
Groumwater Monior Wells

Calculating Corrective Action (CA)
Cost
m Calculate the costs of hiring third party
m Written estimate in current dollars
- Adjusted annually for inflation
m The cost estimate must account for
total cost for the entire CA period

m Updated when:
- Change in method of remediation

- Change in remediation that will increase
cost
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Calculating Corrective Action (CA)
Cost (cont.)

m Establish Financial Assurance (FA)
within 120 days after CA remedy
selection

m Continuous coverage for entire CA
period

Financial Assurance Mechanisms

m Trust Fund

m Surety Bond

m Letter of Credit
m Financial Test

m Insurance Policy
m Corporate Guarantee

*Use of multiple mechanisms is allowed

50

Submittals

m Financial Test

- Submit a copy of an independent CPA’s
report on examination of the owner’s or
operator’s financial statements for the
latest fiscal year

- A report from the independent CPA
stating that they have compared the data
on the financial test with the financial
statements and that no matters came to
lead the CPA to believe that the data
should be adjusted




Submittals (cont.)

m Surety Bond & Letter of Credit (LOC)

- Documentation that the Bond or LOC
has been adjusted

- The owner/operator shall establish a
standby Trust Fund
m Schedules A & B will also have to be

revised to reflect the adjusted cost
estimates

12/29/2020

Submittals (cont.)

m If the cost estimates have changed
by plus or minus 10%, an
explanation needs to be submitted

m Adjusted annually for inflation due
by August 31

m Wording in all mechanisms need to
reflect our new name and updated
citations

Liability Requirements
Solid Waste

m Industrial Waste Landfills

- The owner /operator shall maintain a
liability Coverage for sudden accidental
occurrences

- At least $1,000,000 per occurrence

- Annual aggregate of $2,000,000

- This liability coverage may be
demonstrated with one or more of the
mechanisms listed previously

- Guideline 19 Liability requirement for
industrial waste landfills




Release of Financial Assurance

m NDAC 33.1-20-14-08
m Closure
m Post-Closure

12/29/2020

Questions?

m A.J. Delzer (Bismarck Office)
701-328-5282
adelzer@nd.gov

NDDEQ

Solid Waste Program

918 East Divide Avenue
Bismarck, ND 58501-1947

DO kOfCl | Environmental Quality|

8o Logendary.
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STATISTICS

* At least 57 U.S. waste and recycling
workers died on the job in 2018 -
increase of 19 from 2017

* At least 101 members of the public
were killed in industry-related incidents

» Approximately 71% of worker deaths
happened during collection of waste or
recycling

» Almost half involved collision or rollovers
* 10% included workers on the riding step

— TYPICAL INJURIES OF +
SOLID WASTE WORKERS

*Includes:
*Sprains and strains
*Broken bones
*Head frauma
*Severed appendages
* Chemical burns
* Puncture wounds
* Crushing trauma
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WHY SAFETY FIRST?

Reduce human pain and
suffering A

Reduce Liability a

Save money

Comply with laws and
regulations (OSHA)

— —
A SAFE WORKPLACE

*Leading cause of an unsafe
workplace in the US is the lack of
safety training by employers

* All employees deserve a safe
workplace

«Safety plans are effective when there
is ongoing fraining and consistent
enforcement of safety policies by
supervisors (and fellow employees)

—
SAFETY PLANS

*Comprehensive Safety Program

*ldentify common hazards

*ldentify hazards that pertain to
YOUR facility

* Make safety a priority

12/30/2020




TOPICS FOR SAFETY TRAINING

« Fire control

+ dealing with
leachate

*Waste . E
screening for mergency
hazardous, Response
infectious jicellgligle’
wastes, liquids + Gas
or those that Management
are reactive or » Exit Routes
a fire hazard

 First Aid Training
+ Confined space
entry

SAFETY MEETINGS AND TRAINING

» Applicable (may * Document all
vary from site to fraining events

site) + Keep it simple
* Held at least once « Be consistent

amonth « Include EVERYONE

« [dentify potential (New hires,

risks Experienced
* Review your employees, Outside
facility’s history Contractors)

« Discuss appropriate
response

—
BASIC SAFETY EQUIPMENT

* Personal Protective
Equipment (PPE)
* Hardhat and Boots
« Safety vest
* Coveralls and
gloves
* Radios
« Ear Plugs
* Dust mask
« Safety goggles
* Other. ..

12/30/2020
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LANDFILL SAFETY

» Hold monthly safety meetings and
require all employees to aftend

» Operate machinery slowly and carefully

* Regularly update safety plans and use
them for a training session

» Celebrate success to encourage
accident prevention

—

LANDFILL SAFETY

« Discourage scavenging

* *Provide information to educate the
public about how to dispose of materials
in the landfill safely*

» Keep fire extinguishers on hand and post
the fire department number by ALL
phones

—— ‘
SAFETY ISSUES FOR LANDFILLS

» Heavy Equipment

* Trucks « Material handling
* Backing up -

Visibility . Working alone
«Trash . Inexpengnce
« Fires » Scavenging

. * Contaminated
* Public Medical Waste
« Falls
« Accidents and/or

Emergencies

12/30/2020
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EQUIPMENT OPERATIONS

* Too frequently the cause of accidents
and fraumatic injuries

* Maintain safe work clearances around
heavy equipment

* Never work around or under a raised
bucket or blade

—

EQUIPMENT OPERATIONS

* Never walk behind a moving piece of
equipment

* Know how to stop machines such as
conveyers, balers, and sorters

» Keep guards and safety devices in
place except when servicing

]
EXCAVATION OR EVERYDAY
HAZARDS

Employees and anyone af the working
face can be:

« Struck or crushed by heavy equipment

« Caughtin a trench collapse

« Encounter hazardous atmospheres

« Equipment can tip or roll over

» Generally only employees are exposed
to these hazards

« Hit underground installations

» Contact overhead power lines

12/30/2020
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FALL HAZARDS

* Typical fall hazard of é feet or more
occurs when workers are getting on/off
heavy equipment or trucks and
Containers / Roll offs

—

FALL HAZARDS

« To avoid fall hazards:

* *Move work to ground level*

» Adding platforms, guard rails and toe
boards

 Ensure that floor openings, pits, etc. are
securely covered or guarded

 Personal fall protection devices

—
OVEREXERTION

Be aware of the temperature extremes in North Dakota-
can exacerbate over exertion

» Workers risk overexertion injuries due to
manual liffing, handling tools, materials
and frash

» To avoid, use better mechanization,
such as forklifts and conveyers

* Make sure employees are frained in
proper lifting fechniques and ask for help
when liffing heavy or awkward items

12/30/2020




1.

2.

3.

4,
5.

5 TO STAY ALIVE: SAFETY TIPS
FOR COLLECTION EMPLOYEES

Always wear PPE, especially high
visibility vests and/or outwear

Never use your cell phone while driving
the truck or at a disposal facility

Don't ride on the step if the truck is
BACKING or going more than 10mph

Always comply with safety belt rules

Don't exceed the speed limit and
don't rush

-SWANA

1.
2.
3.
4.
5.

—

5TO STAY ALIVE: SAFETY
TIPS FOR LANDFILL
EMPLOYEES

Proper PPE is a MUST!

Are you the right person for the taske
Maintain situational awareness

Heavy equipment has the right of way
No scavenging

——
5 TO STAY ALIVE: SAFETY

TIPS FOR TRANSFER
STATIONS

. Wear PPE at all times

. Know your danger zones

. Establish/enforce vehicle separation rules
. Good housekeeping is essential

. Lock out/tag out always

12/30/2020
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IS THIS SAFE2?

—

IS THIS SAFE2?
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“How do you know where you’re going if you

don’t know where you're at?”
* Recordkeeping provides answers!

Why Keep Records:

* Legal basis

* |t's the Law
* Federal: RCRA
* CFR 40 Subtitle D
* State Law: NDCC 23.1-08
* State Rules: NDAC 33.1-20




Why Keep Records: Economics

* Determine Tipping Rates

* Pay for Operating Expenses and Necessary Maintenance

L ———

Why Keep Records:
Compliance

+ Identify waste types:
* Industrial, Special, MSW, or Inert
* Wood, Metal, Plastics, any Chemicals or
TENORM/NORM?
* Keep track of waste sources:
* Record Responsible Parties
+ Know what kinds of waste they generate
* Help identify the landfill's servicing region

* Non-Department financial or safety audits

Why Keep Records:
Planning

+ Keep track of Waste Generation Rate totals
« Daily, Weekly, Monthly, Quarterly, or
Annual basis
« This, helps make landfill Capacity and
Operational Predictions that help estimate life
of the facility utilizing volumes and trends




Keeping Records helps Staff to:

* Understand Type of Community Generation: residential vs.
commercial, urban vs. rural, etc.
* Track Quantities

« Types of incoming wastes (wood, yard wastes, metal, etc.) per month, year,
etc.

* Amounts of Industrial Waste

Keeping Records helps Staff determine:

* If Industrial Waste can go in:

* MSW: up to 10% of industrial waste per month of the weight of
municipal waste

* Max 20,000 tons/yr. or 3,000 tons in any given month
* Small Volume Industrial & Special

* Max 25,000 tons/yr. or 3,000 tons in any given month unless larger
amount due to remediation or cleanup

* Large Volume Industrial
* When amount exceeds 25,000 tons/yr.

Keeping Records helps Staff to:

* Determine Landfill Volume and Compliance with State Rules

* Waste Volume Increases — Is there a need to modify permit? (e.g.
McKenzie Co landfill)

* Waste Type Change — Modify Permit?
* Determine correct Permit Fees, based on disposal volumes




Operating Record

* “The comprehensive written record of the facility site
investigation, design, operation, monitoring, and closure.”

10

Operating Record needs to be:

* Kept at or near ND permitted Facility
* Accessible to all staff

* Available to provide a copy of ANY document upon request
by the Department

11

Operating Record must include:

* Permit Applications: both pre-application and final
application materials

* All Plans (including Plan of Operation, Waste Acceptance
Plan) other Reports, Legal Notices

* Landfill Drawings (diagrams) & Ground Water monitoring

« Staff facility inspections (some facilities now use electronic
reporting)

* Etal.

12




Operating Record for CCR units:

Each file of written operating record must be kept at the facility for at least 5 years from the date
of occurrence

* Documentation should be provided to the department when requested

Files may be maintained on microfilm, computer disks storage system accessible by a computer,
magnetic tape disks or microfiche.

* Every facility that has a CCR unit should have a publicly accessible internet site which should
contain also the facility operating records that have been approved by the Department.

+ Submittal of any document should be done within 30 days after placing on operating record. If
document is not approved, a newer version should be submitted and the final approved version
should ble placedin faclhty operating record and publicly accesslble CCR website within 30 days of
approval

* Documentation exempt from submission requirement: documentation pertaining to weekly
inspection, documentation of permanent identification marker, records of public meeting for
corrective measures, documentation of design, installation, development and decommissioning
of measurement, sampling and analytical dewces, results of constituent concentrations

13

Operating Record for CCR units:

* Documentation to place in the operating records as they
become available: documentation pertaining to design
criteria, operating criteria, ground water monitoring and
corrective action, closure and post closure care and retrofit
criteria

* Exception: Only the most recent retrofit plan and CCR
fugitive dust control plan should be kept in facility operating
record and publicly accessible CCR website

14

Why Reports are Required

* To Monitor Facility Status for:
* Site Conditions
« Operations + Maintenance
* Construction Activity
* To Determine Waste Quantity & Type Accepted: (e.g. metal,
wood, plastics, etc.)

* State regulators keep yearly totals of waste types received
over the landfill’s life span

15




What Reports to File

* Monthly
* Quarterly
* Annual

16

Monthly/Quarterly Reports

* Applies to some Facilities (primarily MSWs and
Industrial/Special Landfills)

* Provides More Operational Details
* Department has Guidelines
* Makes Annual Reports easier to compile

17

WW
Annual Reports

* Annual groundwater report due by April 1st of each year and|
annual CCR groundwater report due by March 1st of each yea
« All solid waste management facilities, except those permitted by
rule, must submit Annual Reports by March 1%t each year
* Include in Annual Report
* Waste Quantity by Type/Tonnage
* Items of NonCompliance & Rejections
* Items Specified in Permit
* Any deviations from Plan of Operation or Waste Acceptance Plan
* For CCR include your annual fugitive dust control report
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nmental Quality

Dakota | enira

Any Questions?
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