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Introduction

On behalf of the Board of Directors of the Madison-Morgan Conservancy, we thank you for the
opportunity to comment on the above referenced application for rezoning. The purpose of this
report is to set forth for Planning Commission Members and the Board of Commissioners impor-
tant information and authoritative resources worthy of consideration in the process of evaluating
the above referenced application. When reading this report, it is important to take note of the end-
notes and attached reference material, which account for the length of the document.

The mission of the Madison-Morgan Conservancy is to provide public education on conservation
matters and to protect and enhance the heritage and quality of life of the residents of Morgan
County by preserving historic sites, greenspace, farmland and timberland. In an effort to meet our
mission, the Conservancy has formed a Development Review Committee (DRC) to serve as a re-
source to the county and municipal planning departments. The DRC is made up of ten of the
Conservancy’s almost 400 members and includes two real estate lawyers, a real estate broker, a
real estate developer, a cattleman/business owner, an ex-Planning Commission member, two for-
esters, a horseman, and a land conservationist.

On February 19", 2010, the Madison-Morgan Conservancy’s DRC, as a part of its formal process,
invited the applicant to meet with the DRC on March 1, 2010. The DRC’s invitation was declined
on February 23" 2010; therefore, the DRC met on March 1, 2010, to review the application with-
out the applicant.
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The DRC reported to the Conservancy Board of Directors on March 8, 2010, about their
March 1 review of the above mentioned application. The following recommendations are a
result of the DRC’s and Board of Directors’ careful review of the application and include the
following six considerations:

General Landfill Siting Issues

Demand for Landfill Space Regionally

Potential Site-Specific Environmental Issues
Technological Issues

Long Range Planning and Economic Development Issues
Property Values and the Stigma Effect
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The need for Morgan County to have a functional and cost effective waste management plan
is recognized. We are of the opinion that Morgan County’s current landfill ordinance is
sufficient to meet our county’s waste disposal needs. Even if there were a need for
additional waste management capacity, the development of a landfill on the subject property
would not be in the best interest of the county.

After careful study of the subject property and its issues, the Conservancy presents this
analysis to be used in your consideration of the rezoning application referenced above.

1. GENERAL LANDFILL SITING ISSUES

Communities across the country are faced with doing business with a burgeoning multi-
million dollar waste management industry in their effort to site landfills. The siting process
is usually contentious, filled with citizen resistance and legal battles, and is often very costly
for the host county or municipality. Morgan County finds itself in this situation, but we are
not alone, and we can learn from other communities” experiences.

There is a proliferation of landfills in the South, which are usually sited in rural counties
with relatively low land prices, on parcels owned wholly by one landowner as to avoid
multiple landowners” resistance. “In 2008, the [average] tipping fees posted at the gate were
$35.15 per ton of waste for MSW landfills and $23.72 for C&D landfills in Georgia — half as
much as tipping fees in some Northeastern and Mid-Atlantic states.”™ In fact, “Georgia ranks
tenth of all fifty states for the highest number of active municipal landfills.”"

The waste management industry may see this site in Morgan County as standard and optimal
for a landfill for the following reasons: relatively low land prices (relative to national land
prices), rural county (outside Metropolitan Atlanta), sizeable acreage owned by one owner
(potentially approximately 1,500 acres total), opportunity for expansion in the future, rail
access, interstate access, state and county road access, proximity to utilities, and an existing
landowner willing to champion their cause in return for a significant financial gain.



Aspects of the subject site that make it unsuitable for a landfill are: the general unsuitability
of the site in relation to surrounding agricultural and residential uses, the existence of
numerous aquatic resources (the confluence of two major streams and the resulting wetlands
and floodplain in addition to groundwater resources), the proximity of the site to one of the
State’s most heralded historic sites (City of Madison’s Historic District), the proximity to
one of the State’s most visited heritage tourism sites (City of Madison and surrounding
Morgan County), the relatively high value of adjacent and nearby properties, and the
proposed future land use of the site as a megasite/I-3". The waste management industry is
not necessarily interested in these aspects of the site, and is probably unaware of the
unsuitability of the site based on these factors; they are simply depending on the applicant to
acquire the rights/zoning to build a landfill, so that the site is then primed for their
construction and management of that landfill.

2. DEMAND FOR LANDFILL SPACE REGIONALLY

It is difficult to determine the real demand for waste management in our region due to the
changing dynamics of waste management technology, expansions of existing landfills, the
potential reductions in waste through recycling and source reduction programs, and
population growth. This moving target is best reached by assessing the current capacity of
existing waste management facilities and projecting reasonable expectations in recycling and
source reduction programs. We submit the following for your consideration:

Georgia ranks tenth of all fifty states for the highest number of active municipal
landfills."

Currently, Morgan County hauls the county’s municipal solid waste to the Oak
Grove Landfill in Barrow County, a landfill with over ten years of capacity.

Oak Grove Landfill has recently expanded its capacity, which has added ten
additional years to its projected lifetime.

Elbert County approved a waste-to-energy facility/incinerator in February, 2010,
which will dispose of 1,000 tons of trash per day."”

Morgan County’s recycling efforts have begun and could dramatically decrease the
amount of solid waste the county produces.

o Morgan County saw an increase in recycling of 12% from FY08 to FY09
and recycled 288.11 tons or 2.9% of its garbage in FY09. The EPA’s
national goal for municipal recycling is 35%, and as much as 80% of
household waste can be recycled.™

Source reduction efforts and/or composting efforts have not yet begun, which
could reduce even further the amount of waste generated in the county.

If the county saw the need to build a landfill to dispose of its own trash, the current
landfill ordinance would be sufficient, and variances to height, size, buffers, and
hours of operation would not be required.™
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3. POTENTIAL SITE-SPECIFIC ENVIRONMENTAL IMPACTS

According to research, the myriad of environmental issues that result from landfills include
potential contamination of both groundwater and surface water supplies, which creates
public health and economic burdens on the local government; noxious odors emanating from
the site; interruption of riparian and, therefore, wildlife corridors; increased air pollution;
risks of disposal of hazardous waste; increased litter and trash along the roads; methane and
volatile organic compounds (VOC) migration, creating public health hazards, explosions,
and toxicity to plants; fire; illegal roadside dumping near landfills; truck traffic; noise; dust
and wind-blown litter; vultures, ticks, mosquitoes, rodents, and other insects and birds;
potential condemnation of adjacent property for future landfill-related land use; decrease in
property values; and impaired views.”™

The subject site for the proposed landfill is an unsuitable site for any size or type of landfill
for a variety of reasons and has the potential to create the following significant site-specific
environmental impacts:

d The application includes mention of plans for a Construction and Demolition
(C&D) landfill on the premises. Currently, there are no federal regulations for
C&D Landfills, and the State of Georgia does not require a liner for C&D
Landfills, yet the waste that goes into a C&D landfill is largely unregulated and
many construction materials, such as leftover paint, adhesives, grease, and
batteries, are toxic.”

o Newton County (in its county-owned landfill) has discontinued disposing of

C&D waste in its C&D portion of its landfill and has begun disposing of
C&D waste in its MSW landfill that has a liner.” )

Q Groundwater and surface water contamination from landfills is well documented.™
Little Indian Creek feeds Eatonton-Putnam drinking water supply downstream.

o Groundwater contamination has occurred at the Morgan County landfill on
Hwy 441. Now closed, this landfill is responsible for an ever-growing
plume of groundwater contamination.

o If water contamination occurs at the subject site, the impact could be
catastrophic. The county would have to, in essence, rescue landowners by
either running water lines to all contaminated areas or purchasing
surrounding properties. Not only costly for the county, the impact on the
agricultural industry in the area would make it cost prohibitive to irrigate
and would ruin those agricultural enterprises.

o The subject site is near two groundwater recharge areas:

*  The largest Groundwater Recharge Area in the county, which
encompasses the City of Rutledge, is approximately one mile to the
west from the subject site.



* The Groundwater Recharge Area that encompasses part of the City
of Madison is approximately two miles to the north from the subject
site.

O The subject site lies at the confluence of two major streams (Four Mile Branch and
Little Indian Creek). Given the sensitive nature of aquatic ecosystems, this type of
land use could critically damage that ecosystem.

o The stream buffer included in the application is not sufficient to absorb the
impact of the landfill and filter the water before it enters the stream;
therefore, on-site and downstream communities (plant, animal, and human)
would be negatively affected.

Q A landfill on the subject site would put Little Indian Creek at serious risk of long
term and possibly irreversible contamination.

o Little Indian Creek is already classified as “impaired” and is listed on
Georgia’s 303(d) list (waters not meeting their designated use because of
contamination).*™™

o Additionally, in 2009, the municipal water treatment facility was built and
began discharging effluent into Little Indian Creek, posing even more risk
to the stream’s 303(d) rating. Adding water contamination from a landfill
to the list of contaminants already present in this stream would solidify its
contaminated nature for decades.

4., TECHNOLOGICAL ISSUES

The proposed landfill utilizes the “Containment Approach” of storing waste. This approach
includes using liners to control the leaching of waste into the ground (leachate), and capping
the landfill daily with soil to keep rainwater out of the landfill (to reduce the amount of
leachate produced). The fundamental flaw in the strategy is that this dry storage of waste
inhibits the degradation of the waste and prolongs its stabilization into an inert state. In
essence, this type of waste management is simply storing trash rather than disposing of trash.
The technical issues that arise from this type of storage of waste include but are not limited
to:™

Q The questionable durability of artificial and clay liner systems

o Stabilization of waste to an inert state has not occurred in most landfills 20
years after completion and capping, creating an environment within the
landfill where leachate continues to exist.™

o The corrosive effect of leachate, especially under the extreme temperatures
caused by the storage of trash, is extremely uncertain, making the durability
of the synthetic liners uncertain.™

o Improper installation of the synthetic liners and careless dumping practices
allowing leachate to penetrate down to groundwater resources are causes of
liner damage and therefore groundwater contamination.™"

o Regardless of installation, dumping practices, and liner imperfections, and
while leachate leakage may be minimal at first, it is the long-term durability



of the liner system over periods of tens, maybe hundreds, of years, under
conditions that are ultimately unpredictable, that leaves ground for
concern.®™
QO Unsuitability of Sites
o Most sites do not include an underlying geological barrier to control
leachate migration in order to give secondary protection to the groundwater
in the event of liner failure.™
O Impact of waste degradation rates
o The prevention of rainwater infiltration, designed to minimize the
production of leachate, leads to the generation of a highly concentrated toxic
leachate, which in contact with the artificial membrane over a long period of
time, may have an extremely corrosive effect on the membrane, leading to
its degradation.™
O Aftercare
o Landfill operators are responsible for the landfill for as long as the waste is
active and has a potential to cause pollution. A long-term, largely
unpredictable, maintenance and monitoring scenario then exists for the
landfill operator, the bond company, and the local government, should one
of the former be unable to perform its duties.™
Q Financial and social costs
o It has become uneconomic to develop small landfills, and the trend is now
towards developing superdumps serving large catchment areas.™
o The loss of social harmony within communities confronted by the prospect
of a superdump in their backyard is a cost that cannot be quantified.™
O Failure of this generation to deal with its waste
o A fundamental consequence of encapsulating landfill waste and
significantly reducing the degradation rate, is that this generation’s waste
will still be active and posing problems certainly for the next generation, and
even perhaps for several future generations.™"

Alternative waste management technologies exist that dispose of 60% more waste than the
containment landfill technology allows. These technologies are being implemented more
often and include, but are not limited to:

Q Waste-to-Energy Biomass Facilities/Incinerators
o Elbert County, GA, has recently approved the construction of a waste-to-
energy incinerator, which will incinerate up to 1,000 tons of trash, wood
waste, and sewage sludge per day.™
o The byproduct of this incineration process is electricity (enough to power at
least 35,000 homes) and ash that is stored in the adjacent landfill.™"'
O Geoplasma
o St. Lucie County, Florida is implementing geoplasma technology, and
predicts that in addition to vaporizing 3,000 tons of waste per day, the
geoplasma facility will vaporize all the waste stored in their MSW landfills
(4.3 million tons of trash collected since 1978) in 18 years.™""



o Geoplasma technology has higher implementation costs than the
containment landfill technology, but significantly lower operating costs.

o Salable solid residues are produced from geoplasma technology (gravel,
sand, aggregate for concrete, asphalt and concrete pavers).

o Geoplasma disposal fees are cost-competitive with landfill tipping fees
throughout most of the U.S.

o The need for landfills is eliminated if using geoplasma technology.

o Mike Ellis, graduate of Morgan County High School, VP of Geoplasma, can
be reached via www.geoplasma.com.™"

5. LONG-RANGE PLANNING AND ECONOMIC DEVELOPMENT ISSUES

Chapter 29.3 of the Morgan County Zoning Ordinance, section 29.3.1, sets forth seven
standards governing the exercise of the Board of Commissioners’ zoning power. We have
the following comments on each standard.

CHAPTER 29.3 CRITERIA FOR CONSIDERING ZONING AMENDMENTS"™

Section 29.3.1 Required Findings for Zoning Map Approval. The following standards
governing the exercise of the Board of Commissioners' zoning power are adopted in
accordance with O.C.G.A. §36-66-5(b), as amended, to be used by the Director, Planning
Commission and the Board of Commissioners in reviewing, recommending, and acting upon
applications for map amendments for approval, conditional approval, or disapproval as
appropriate so as to balancing the interest of the public health, safety or general welfare
against the unrestricted use of property:

(a) Compatibility with Adjacent Uses and Districts: Existing uses and use districts of
surrounding and nearby properties, whether the proposed use district is suitable in light of
such existing uses and use districts of surrounding and nearby properties, and whether the
proposal will adversely affect the existing use or usability of adjacent or nearby properties.

QO The subject property is adjacent to agricultural and residential uses. A landfill is
not compatible with such uses.

o There will be a reduction in the value of property in the general area of a
landfill and a resulting loss of property tax revenue (see Section 6 Property
Value and the Stigma Effect for specifics and references to resource
material).

o Noise, odor, truck traffic, and increased rodents, would negatively affect
the general activities required by adjacent and nearby agricultural and
residential uses.

O Nearby uses include commercial, light industrial, residential and mostly
agricultural uses.

o] There exists a real risk of losing future industrial enterprises near the

subject property if a landfill is sited in the area. In a letter dated February
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23, 2010, from Stone Mountain Industrial Park, Inc. Mr. Rusty McKellar
requests the BOC “consider the long term impact of the proposed landfill on
the economic viability of the area™ and goes on to describe the industrial
park that is at risk:
324 acres for construction of first class light industrial park
2,500,000 square feet of space
total investment of $200,000,000
will employ at least 500 people
would produce $1,600,000 annually in real and personal property
taxes
o Exit 114 on I-20 is the site of many businesses, hotels, and restaurants
that would be negatively impacted by odors, litter-strewn roads, and the
general stigma of a landfill.
O Nearby uses include Heritage Tourism (City of Madison) within 1.5 mile,
o A landfill would negatively impact the heritage tourism industry in
Madison and Morgan County, which generates a total of $5.76 million
annually.™

(b) Property Value: The existing value of the property contained in the petition under the
existing use district classification, the extent to which the property value of the subject
property is diminished by the existing use district classification, and whether the subject
property has a reasonable economic use under the current use district.

Q Agriculture is Morgan County’s largest industry, and given that the subject
property is zoned Agricultural Residential and agricultural uses are permitted on
the property, it is safe to conclude that the value of the property under the existing
use classification is not diminished and that the subject property has a reasonable
economic use as Agriculture. Additionally adjacent properties are successfully
being used as agricultural and residential.

O Despite the claim in the application that the “subject property does not have
reasonable economic use under its current AR zoning classification,” the
applicants have been successful in selling land adjacent to and nearby the subject
property over the last ten years. Examples of such sales include but are not limited
to:

o Banks sold Parcel 046109 to City of Madison on 5/12/05 (12.202 acres
for a total of $183,030 equaling $15,000 per acre).

o Banks sold Parcel # 047001A to Elizabeth Pattillo Parker on 7/10/08
(94.275 acres for a total of $472,000 equaling $5.,007 per acre)

o Banks sold Parcel # 047001 A to REES 667, LLC on 7/10/08 (242.237
acres for a total of $3,738,202 equaling $15,342 per acre)

(c) Suitability: The suitability of the subject property under the existing use district
classification, and the suitability of the subject property under the proposed use district
classification of the property.



O When comparing the suitability of the subject property as Agricultural Residential
(current use) and as a landfill (proposed use), the current use is more suitable for
the area than the proposed use.

(d) Vacancy and Marketing: The length of time the property has been vacant or unused as
currently used under the current use district classification; and any efforts taken by the
property owner(s) to use the property or sell the property under the existing use district
classification.

Q The applicants have been successful in selling land adjacent to and nearby the
subject property over the last ten years. Examples of such sales include but are not
limited to:

o Banks sold Parcel 046109 to City of Madison on 5/12/05 (12.202 acres
for a total of $183,030 equaling $15,000 per acre)™"

o Banks sold Parcel # 047001A to Elizabeth Pattillo Parker on 7/10/08
(94.275 acres for a total of $472,000 equaling $5,007 per acre)™"

o Banks sold Parcel # 047001 A to REES 667, LLC on 7/10/08 (242.237
acres for a total of $3,738,202 equaling $15,342 per acre)™"

O Despite the applicant’s claim of marketing the property through the Georgia
Readiness for Accelerated Development (GRAD) program, the subject property
has never been marketed through the GRAD program. According to GRAD
officials, the property does not meet at least one of the criteria for marketing: “an
industrial zoning designation is an absolute requirement for GRAD
application.”™ The subject property does not have (nor has it ever had) that
industrial zoning designation.

(e) Evidence of Need: The amount of undeveloped land in the general area affected which
has the same use district classification as the map change requested. It shall be the duty of
the applicant to carry the burden of proof that the proposed application promaotes public
health, safety, morality or general welfare.

O When assessing Morgan County’s current zoning map and future land use map, it
appears that there are many areas designated for existing or potential 1-2 zoning.
Morgan County has not excluded the opportunity for this type of requested land
use.

O The applicant’s duty to “carry the burden of proof that the proposed application
promotes public health, safety, morality or general welfare” has not been
performed through the submission of this application. Deficiencies include: the
reference to the suitability of a site in Madison County (not Morgan) for this
proposed landfill; the inclusion of photos of buffers that do not depict current
conditions; and the assertion that the property had been marketed through the
GRAD program which is inconsistent with reports from GRAD.

() Public Facilities Impacts: Whether the proposal will result in a use, which will or could
cause an excessive or burdensome use of existing streets, transportation facilities, utilities,



schools, parks, or other public facilities and services.

Q The applicant’s transportation plan shows that the intersection of Hwy 441 and
Pierce Dairy Road will fail under the projected increase in truck traffic.”™
Q In addition to a general increased burden on road infrastructure from an increase in
heavy truck traffic (projected approximately 148 vehicles per day and 296 trips per
day, the majority being transfer trucks/traffic trailers)™ ", the proposed landfill
would require:
o Redesigning at least three intersections in order to accommodate the
turning radii of large trucks:
* 1) Hwy 441 and Indian Creek Road
= 2) Aqua Road and Indian Creek Road
®=  3) Aqua Road and Pierce Dairy Road
o Widening Indian Creek Road, which may include condemnation of
property adjacent property
Building a new bridge on Indian Creek Road
Building a railroad overpass or underpass on Indian Creek Road
Installing traffic signals at a minimum of one intersection
Increasing roadside trash clean up

© 0 0 0

(g) Consistency with Comprehensive Plan: Whether the proposal is in conformity with the
policy and intent of the locally adopted comprehensive plan.

Q Comprehensive Plan includes many goals and objectives to create a sense of place
in which residents and businesses would like to locate, none of which call for a
landfill.

Q Landfill will negatively impact heritage tourism, local agricultural industry, a
number of historic resources, two major riparian resources, and the general quality
of life, all of which are important resources to protect, according to the
Comprehensive Plan.

0 The Comprehensive Plan includes the Morgan County Greenprint, and provides
goals and objectives for the protection of many resources. None of those goals and
objectives call for developing a landfill. On the contrary, the landfill would
negatively impact many resources listed on the Greenprint in addition to many
more natural, agricultural, and historic resources that are not listed on the
Greenprint.

o} Resources that will be negatively affected include (note: these sites are
listed here as they are listed in the Greenprint, and the underlined portion of
each item is what would be affected):™™*"

= 3 Scenic Highway - 83 from Jasper County to I-20.
= 4 Scenic Gateway to Madison - Highway 83 from I-20 to
downtown Madison.
13.  Potential scenic corridors 83, 441, 278, I-20, Old Dixie.
Ll 14 Proposed path following creek corridors.
= |8 Scenic Road - Pierce Dairy Road.
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28.  Scenic view.

33.  Old Pierce Dairy Barn, recently restored, represents an
opportunity as a historic site.

40.  Old farmstead, Old Crew Place. (#23

48.  Historic home circa 1850's. (#16) Wood Veterinary Clinic

Developing Community Node of Madison Lakes
Exit 113, I-20 Gateway into Morgan County

Exit 114, I-20 Gateway into Morgan County

O The Morgan County Future Land Use Map (FLUM) sites I-3 zoning as the
preferred future zoning on the subject property. The I-3 zoning classification was
created specifically for a “Megasite” which is designed for medium to large
businesses with a large workforce that will significantly support the tax base.
Megasites are usually in close proximity to a significant workforce and have access
to rail and other transportation networks. Morgan County’s Megasite is one of the
top five such sites in the state.

o The zoning ordinance states the purpose and intent of the megasite as:
“The intent of the district is to achieve development which is consistent with
the land use goals of Morgan County, to provide for a review process which
facilitates the development of new sites allowing for the flexibility to
achieve the best possible development, both in terms of achieving the site’s
economic development potential and in terms of protecting and enhancing
the quality of life of the citizens of Morgan County.”™"

e} To site a landfill in the middle of this potential megasite would eliminate
Morgan County’s chance to recruit a business or collection of businesses
that would be appropriate to site in the megasite and that would significantly
contribute to the tax base and to the employment base.

(h) Other Conditions. Whether there are any other existing or changing conditions affecting
the use and development of the property that give supporting grounds for either approval or
disapproval of the proposal.

Other conditions which exist include, but are not limited to:
Q Impact on future development
o Future development which would be beneficial to Morgan County’s tax base
and employment base would not locate near this proposed landfill is at risk
of not being developed (see (a) Compatibility with Adjacent Uses and
Districts above).
O Community Opinion
o There is an overwhelming, almost unanimous, consensus by Morgan County
residents that the proposed landfill is not in the best interest of their health,
safety, and general welfare.
O Buffering of proposed boundaries
o The applicant has submitted information in the application that qualifies
existing buffers/boundaries as opaque; upon investigation it has been found

11



that many of those buffers have recently been timbered and are less than
opaque.

o The applicant has submitted information through other channels that state a
reduction in buffers would be requested in the future conditional use
permitting phase. The reduction of buffers would be inappropriate, and we
submit that an increase in buffers would be necessary to protect the public
from noise and water quality contamination.

6. PROPERTY VALUES AND THE STIGMA EFFECT

Due to the controversial nature of landfills, many appraisals have been conducted to assess
the impact of the development of a landfill on property values. Although the majority of the
appraisals show that the development of a landfill will decrease property values, the waste
management industry consistently cites one of just a few appraisals that show the opposite.
We have included in our attached reference material a review of those appraisals in order to
shed light on the different outcomes (“Evaluating the Potential Impact of a Proposed
Landfill” by Shawn E. Wilson, MAI).*' The research shows the following:

a

“The values of individual properties are determined to some degree by the
reputation of the area where they are located. The association of properties with
hazardous, noxious, or repugnant conditions, including perceptions of health and
environmental risks, can adversely impact values.”™

“Local governments will be less affected by the presence of certain environmental
factors than are homeowners in the short run; that is, the external costs of certain
disamenities are internalized more by individual property owners than by local
taxes. On the other hand, we demonstrate the interrelationship of property values
and property taxes. The presence of a public bad [or disamenity] in a community
may therefore undermine the tax base in the long run by lowering property
values,”™™

“Wastfﬁ disposal and management sites are among the most stigmatizing land
uses.”™™"

“Authors link ‘the landfill with a stigma effect of public opinion about the
desirability of housing and property’ nearby. They estimate the resulting loss in
property value to be 8%-10%.™"

After a study concluded that there was a 6%-12% reduction in property value
within two miles of a landfill, the author states that “given a choice between two
sites offered for the same price and identical in every respect, except that one is
closer to a landfill, home buyers will choose the site that is farther away.”™"

In addition to these appraisals and studies, and given the burgeoning local foods
market in Georgia (and in the country), we see the potential for this stigma effect
to inhibit our farmers’ ability to sell their products at a competitive price. The
perception that their products might be tainted or contaminated would be enough to
render their business untenable.
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CONCLUSION

Chapter 1.1 of the Morgan County Zoning Ordinance states “This ordinance is for the
purpose of setting forth standards and permissible uses designed to conserve and protect the
natural, economic and scenic resources of Morgan County, the County's health, aesthetics,
morals, convenience, order, prosperity and general welfare; to provide adequate light and air;
to protect natural resources; to prevent the overcrowding of land; to promote desirable living
conditions and stability of neighborhoods; to facilitate the adequate provision of
transportation, water, sewerage, schools, parks, and other public requirements by dividing
the unincorporated areas of Morgan County into districts of such size and shapes as may be
best suited to carry out the purposes of the legislative act and of this ordinance.”™"

After careful consideration of the purpose and intent of our zoning ordinance and the above
information, the Madison-Morgan Conservancy sees that the cons greatly outweigh the pros
of developing a landfill on the subject site. We, therefore, respectfully request that the
Planning Commission recommend denial of the applicant’s rezoning application and that the
Board of Commissioners deny said rezoning application.
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MADISON-MORGAN
CONSERVANCY

Madison-Morgan Conservancy
Development Review Committee

Mission:

To support the Madison-Morgan Conservancy’s mission of “providing public education
on conservation matters and of protecting and enhancing the heritage and quality of life
of the residents of Morgan County by protecting historic sites, greenspace, farmland, and
timberland.”

Goals and Objectives:

1)
2)

3)

4)

Policy:

1)
2)

3)

4)

6)

To serve as a resource to the county and municipal planning departments

To review applications submitted to the Morgan County Planning Commission to
assess quality of design, consistency with the Greenprint and Comprehensive
Plan, and appropriateness, as they relate to the Conservancy mission

To present comments to the Planning Commission, Board of Commissioners,
and/or appropriate City Council

To recommend zoning ordinance and development regulation
changes/improvements

Meet with Morgan County Planning Commission staff to assess development
projects in the pipeline

Thoroughly vet the details of rezoning applications with the planning staff before
the meetings to avoid lengthy and perhaps complex and detailed discussions at the
PC, BOC and City Council meetings

Meet as a group the first Monday after the Planning Commission’s 45 day
application submission deadline

At monthly meeting, address both old business and new business

Be available to meet with developers or other interested parties during regular
meetings and if at all possible during additional meetings

Submit comments to Planning Commission before work session (work session is
Friday before regular Planning Commission meeting)

3/10/10 1



Georgia ranks tenth of all fifty
states for the most active mu-
nicipal landfills.

According to Georgia DCA,
nearly 2.6 million tons - about
40% - of MSW Georgians throw
away each year are common
recyclable materials with reuse
markets inside the state.

In 2004, Georgia residents and
businesses spent an estimated
$90 million to dispose of com-
mon recyclable materials. Based
on recycling market values, if
these items were recycled, the
resulting raw materials would be
worth more than $250 million.

More than ten percent of the
waste — almost two million tons
— disposed of in Georgia's land-
fills was imported from other
states in FY07. The vast majority,
1.6 million tons of waste, went
to MSWV landfills.

In 2008, tipping fees posted at
the gate were $35.15 per ton

of waste for MSW landfills and
$23.72 for C&D landfills in
Georgia — half as much as tipping
fees in some Northeastern and
Mid-Atlantic states.

For More Information:
Sierra Club, Georgia Chapter,
Mark Woodall

Reduce and Better Manage Solid Waste

What’s at Stake?

Waste discarded by Georgia’s industrial, commercial and residential sectors that is not
reused or recycled is deposited in landfills. The low cost of waste disposal in our state
encourages the inefficient use of landfill capacity, burdens taxpayers with clean-up costs
and leads to the poor use of our natural resources.

Landfills pose a threat to public health and our environment as chemicals and microbes
are released as the waste is decomposed. These chemicals can contaminate the air, water
and soil. The US. Environmental Protection Agency has repeatedly stated that all land-

fills eventually leak and their “leachate™ can threaten our drinking water supply.

Challenges

Garbage and trash from households is sent to municipal solid waste (MSW) landfills
while waste from construction, repair and demolition of residential and commercial
buildings, roads and bridges is sent to Construction & Demolition (C&D) landfills.

In 2003, the Georgia Department of Community Affairs reported the state has 25 years
of remaining permitted MSW landfill space. Logically, this should be enough space

to handle the trash Georgia produces through 2028. However, with large amounts of
waste imported from other states and few incentives to reduce our waste stream, it is
likely the remaining landfill space will not last nearly as long as projected — without un-
dertaking controversial measures such as expanding existing landfills into the surround-
ing communities or permitting new landfills.

Large solid waste corporations have incentive to fill their landfills as quickly as possible.
Importing waste from Florida and Northeastern states helps their bottom line, but
harms Georgia’s capacity for managing solid waste. Allowing materials to be deposited
in a MSW landfill that can otherwise be disposed, like yard trimmings, also reduces criti-
cal landfill capacity.

Weak state and local regulations leave Georgia’s natural resources at risk in regards to
landfills. For example, current state regulations allow for the construction of landfills in
poorly suited locations, such as 100-year floodplains.

Large solid waste corporations often look for rural counties that have the two attri-
butes: lenient land use requirements (or lack of zoning) and cheap land. Georgia’s cur-
rent state requirements do not require liners for construction and demolition landfills.
Yet the waste that goes into a C&D landfill is largely unregulated and many construc-
tion materials, such as leftover paint, adhesives, grease and batteries, are toxic.

Next Steps

*  Create strong, effective incentives for waste reduction and recycling;

*  Oppose efforts to remove the ban on yard timmings in MSW landfills.

. Fully fund the Solid Waste Trust Fund, which helps clean up abandoned landflls
and aids local government efforts to reduce solid waste.

*  Increase local host fees from $1 to $3 per ton of disposed solid waste and in-
crease the state host fee from $0.50 to $3.50 per ton of disposed solid waste.

*  Remove the EPD Director’s ability to waive the requirement that C&D landfills
have liners and leachate collection systems.

¢ Counties should adhere to local comprehensive solid waste management plans,
further define restrictions on solid waste disposal and management, and identify
sites not suitable for solid waste handling facilities.

Georgia Conservation Briefing Book | 31 | Waste and Recycling
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CHAPTER 9.3 LARGE SITE INDUSTRIAL ZONING DISTRICTS (I-3)

Section 9.3.1 Purpose and Intent.
The intent of the Large Site Industrial Zoning District is to establish zoning standards

suitable to the scale of development on large sites, where potential impacts on the
surrounding community are proportionally greater than those generated by small,
individual parcels and therefore require the application of standards scaled beyond the
standards found in the general districts of the Zoning Ordinance.

Further, the intent of the district is to achieve development which is consistent with the
land use goals of Morgan County, to provide for a review process which facilitates the
development of new sites allowing for the flexibility to achieve the best possible
development, both in terms of achieving the site’s economic development potential and
in terms of protecting and enhancing the quality of life of the citizens of Morgan County.

Accordingly, the Board of Commissioners finds that the application of the standards
contained in this district will help develop the harmonious development of the county,
increase the desirability of residence and investment in the county, increase the
opportunity to attain the optimum use and value of land and improvements, positively
effect the stability and value of property, positively affect the peace, health and welfare
of the county, and create a proper relationship between the taxable value of property
and the cost of local government services.

Section 9.3.2 Definitions.
In addition to the definitions contained in Article 3 of this Ordinance, the following
definitions shall apply to this Section:

Access Management The management of vehicular access in and out of sites from
public streets and roads. The intent of access management is to reduce traffic
congestion, accidents and loss of street capacity through the intelligent location and
design of public street and driveway connections to the roadway, as well as site design
practices internal to each development site.

Areas of Natural Topography and Vegetation: Those areas of the site undisturbed at
the time of development which contain significant numbers of existing trees with a
caliper of 12" or greater; areas with significant slopes (topography) and existing
vegetation; areas with existing watercourses; areas including combinations of the
above; or such other natural features as may have a documented horticultural, natural
or geologic significance.

Bufferyards: The required landscaped buffer area between the proposed development
and any adjacent land uses.

Concurrency Review: The review undertaken by Morgan County, as part of the site

plan review of large tract development sites to ensure that the public facilities and
services needed to support development shall be available concurrently with the

9-8
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Elbert Co. signs off on energy plant

By JOE VANHOOSE - joe.vanhoose @ onlineathans.com

ELBERTON - A proposed waste-to-energy incinerator in Elbert County
cleared a major hurdle Monday night, gaining approval from county

commissioners to locate there.

SHARE

TWEET

PRINT
Elbert commissioners voted unanimausly

o allow GreenFirst LLC to build a $330 o
million waste-to-ene and

il
» Click HERE for photo gallery W

They also voted to change the county's 15
solid-waste management plan to allow !
the plant, which will be called Plant

Granite,

The vote angered many of the 100-plus
residents who filled the Elbert County
Superior Courtroom Monday evening,
many of them wearing yellow stickers
that read, "NO incinerator! NO landfilir
Dozens of them spoke out against the
proposed plant at back-to-back public
hearings before the vote. Opponents
wanted the commission at least to delay
the vote and do an independent study
on the plant

"There is a tremendous public uproar,”
said Bob Matthews, who lives in Hartwell
but owns a farm in Elberton. "Whether
they're right or whether you're right, you
don't need to rush this decision. It's not
your decision to make."

Citizens for Public Awareness, a
grassroots opposition group, turned in a
petition with more than 3,500 signatures
- enough signatures to force county
leaders to put the plant up for a vote in
a special referendum, said CPA
spokesman Kevin Lewis.

Lewis also argued that, since GreenFirst
turned in a draft host agreement - a
document basically allowing the
company to build a plant in Eibert
County - on Feb. 2, commissioners did
not have enough time to make an
informed decision.
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But anfi-incinerator stickers, posters and speeches weren't enough to sway commissioners. TO** No Experience necessary! Fast
They voted unanimously and without any discussion. growing...

"Four of you all are up for re-election this year,” said Elberton resident Tracy Rousey. "I hope
you realize that none of you guys are getting re-elected.”

GreenFirst still needs more than a dozen water, air and solid-wasie permits before it can start

building the incinerator. The plant and adjoining lanafill likely would not open before 2014,
GreenFirst President Emest Kaufmann said last week.

The 40,000-square-foot incinerator would bumn about 1,000 tons of trash and timber waste
each day to generate steam to turn lurbines and create electricity that would be soid to
utilities. Leftover ash would go into a 39-acre landfill the company would build on the same
site, which is off Georgia Highway 72 west of Elberton. More than 100 trucks would haul

garbage into Elberton every day, according to the plant's traffic impact study.

The incinerator did have its supporters in the crowd Monday. Audrey Hardin, a lifelong
Elberton resident, looks forward to the jobs and revenue the plant will bring to the county,

*This is the best thing that's ever happened to Elbert Gounty,” she said. “(The Incinerator) is
clean, it is safe, and it is good for the county.”

Criginally published in the Athens Banner-Herald on Tuesday, February 09, 2010

Banner-Herald. Please read our Terms of Service. You can rate each comment by clicking the
“ or ¥ buttons. Te flag an inappropriate comment, click the  button.

Reader Comments

l WANT TO COMMENT ? Comments are not edited and don't represent the views of the Athens

Potted by serateh17T0 =t Fab 9 2010 @ 73850 am

What could have prevented this? Perhaps a county zoning ordinance?

sted by twolest of Feb @ 2010 ot 75805 am

The county previously voted a special exemption and changed the existing erdinance to specifically allow an
incinerator of just the type Greenfirst proposed.

« 2 Rating

Posted by catmand06 &t Feb. B, 2010 al 7V_58:45 am

Elbert county, like Clarke, also has an unelected Real Government (TM). Zoning, elections o public
demonstrations have no effect. Next time Iry a Federal Court Order.

Fogted by permy2008 & Feb. 8 2010 at 532518 am

Elbert county voled on zoning a year ago It takes alol of fime for the rules and regulations to be put into place.]
really do not think zoning would have stopped it. The people thal are elected to protect and sefve our county are
the onas that have the power o do that. They are not listening to the public and | am afraid they will not be voted
back in of course by then the damage is done lo our county.| really do not understand why the big rush 1o do
this.Thats the question alot of people asked last night.| wonder if they were offered a bonus to have this by a
certain date7There are so many question not answered by our commissioner.| pray for them this is the worst thing
| have ever see happen in our county | really think if we were aliowed to vote everyone would be againist it.

Posted by, cyou2d® at Feb B, 2010 ={ 83357 am + 1 Rating

that is rather amazing. Why wera they in such a hurry? 9 oul of 10 Elbert residents are against this. yet their
elected reps ignored them.

My understanding is it will now have to be on the ballot and the people will have a direct vole on the matter.
Curious to see if the commish's try to stop the direct vote of the people...

Something awful fishy going on with the commissioners.

I's not the SIZE of a government that is a problem. It is the willful disregard of the govemment for the people it
represents.

Poglad by hoodeoa =t Fab 8 2010 af B4B-43 am

This is an example of Railroad Democracy. Their jamming of two public hearings back to back on the same day
broke (heir own procedural regs, I'm told.

Posted by ppensyl &l Feb 8, 2070 st 21118 an
“tha is rather amazing. Why were they in such a humy? 9 out of 10 Elbert residents are against this, yet their
elected reps ignored them.”

Doesn't amaze me one bil.. whal would amaze me is if elected officials actually followed the will of the people.

http:/ fonlineathens.com/stories/020910/new_560302040.shtm| Page 2 of 8
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Wednesday, March 24, 2010 5:16 PM

Subject: Keep Morgan Beautiful information

Date: Thursday, February 18, 2010 9:59 AM

From: Dan & Linda Thoman <dithoman@bellsouth.net>
To: <info@mmcgeorgia.org>

Christine, I do have end of year FY 09 Morgan County numbers. (FY09 ends
June 09) Keep in mind that these numbers do not include Madison or
Rutledge municipal recycling. KMB has worked with volunteers and little
funding, but we want to provide the assistance our community needs.
We've talked to the city and plan to include them in our service area.
We have been talking to the Chamber about partnering with them, since
the county has been reluctant to do so. Right now those talks have been
postponed due to illness of key participants.

Attachment #1 has FY 09 numbers. I will try to get some more info from
the county today, considering dollars. Note: The Not So Good News:
Morgan County only recycled approximately 2.5% of our total solid waste
in FY 08. We went up to approximately 2.9% in FY09. We are improving,
increasing recycling, but slowly. The EPA national goal for municipal
recycling is 35%. It is possible to recycle as much as 80% of household
waste.

Lynn Cobb, Keep Georgia Beautiful state coordinator advised our Board of
Commissioners “You will not be able to sustain a viable recycling
program without ongoing recycling education”. Morgan County’s only
program is a handful of dedicated but under resourced volunteers,
municipal initiatives like “Madisonfest” and the “Sustainability Expo”
and public school programs that promote environmental awareness.

Attachment #2 has FY 08 thru Feb 09. Note:Lynn Cobb, Keep Georgia
Beautiful state coordinator advised our Board of Commissioners “You will
not be able to sustain a viable recycling program without ongoing
recycling education”. Morgan County’s only program is a handful of
dedicated but under resourced volunteers, municipal initiatives like
“Madisonfest” and public school programs that promote environmental
awareness.

Attachment #3 has Has info on all of Keep America Beautiful initiatives.
This document has some interesting national numbers & quick facts.

Attachment #4 is about what KMB is doing in our community.
Hope this helps, Linda

www . buckheadwoodcrafters.com
www.thomanstudio.blogspot.com
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Recycling Efforts in Morgan County

Morgan County has expanded the county’s recycling services offered to its residents. In addition to the
usual recycling of paper, bottles and cans, the County now accepts such items as used motor oil,
household paint and pesticides, used cooking oil and used electronic equipment. Also available is a
secure drop-off station for used license tags, as well as a Goodwill donation center. All these services
are located at the County's Transfer Station, 2480 Athens Hwy., in Madison.

The following electronic equipment is acceptable for recycling: computers, printers, copiers, fax
machines, phones, cell phones, typewriters, intercoms, monitors, disk drives, DVD players, VCRs,
radios, etc. NOT ACCEPTABLE are: large appliances, air conditioners, irons, heaters or TV's.

The service is free to all Morgan County residents. However, at this time no commercial recycling can be
accepted, due to the strict EPA regulations involved in this type of activity.

Residents can also drop off their recycled paper and cardboard, as well as plastic (#1 & 2), aluminum
and glass containers at the following locations:

2153 Greensboro Hwy/US 278
4691 Buckhead Road

1020 Doster Road

2240 Newborn Road

1721 Prospect Road

1182 Wellington Street

1001 Clack Road

1770 Kingston Road

1000 Newton Road

Seven Islands Road

4861 Lower Apalachee Road
2480 Athens Hwy.

Cardboard boxes must be flattened before placed in the dumpsters.

The County has also partnered with the Morgan County School System to encourage
recycling at each of the schools, by providing free pick-up service for paper, bottles and cans.

All County offices are now actively recycling paper and plastic and metal containers, as well
as sending out documents for shredding and getting credit for the recycling of the shredded
materials.

The County actively participates in The Great American Cleanup each year in collaboration
with the City of Madison and a citizens group called “Keep Morgan Beautiful.”
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CHAPTER 15.14 LANDFILLS

Section 15.14.1 Permitted Locations.

Landfills are only permitted in the Heavy Industrial (I-2) Zoning District as a conditional
use. Landfills are not permitted in any other zoning district under any circumstances or
under any other use.

Section 15.14.2 Definitions.
Landfills are classified into the following three types as defined below:

Construction/Demolition Waste Landfill: A landfill accepting only waste, building
materials, and rubble resulting from construction, remodeling, repair, and demolition
operations on pavements, houses, commercial buildings and other structures. Such
wastes include but are not limited to wood, bricks, metal, concrete, wall board, paper,
cardboard, inert waste landfill material, and other nonputrescible wastes which have a low
potential for groundwater contamination.

Inert Waste Landfill: A landfill accepting only wastes that will not or are not likely to cause
production of leachate of environmental concern. Such wastes are limited to earth and
earth-like products, concrete, cured asphalt, rock, bricks, yard trimmings, stumps, limbs,
and leaves. This definition excludes industrial and demolition waste not specifically listed
above.

Solid Waste Landfill: A landfill accepting any garbage or refuse; sludge from a
wastewater treatment plant, water supply treatment plant, or air pollution control facility;
and other discarded material including solid, liquid, semisolid, or contained gaseous
material resulting from industrial, commercial, mining, and agricultural operations and
from community activities, but does not include recovered materials; solid or dissolved
materials in domestic sewage; solid or dissolved materials in irrigation return flows or
industrial discharges that are point sources subject to permit under 33 U.S.C. Section
1342; or source, special nuclear, or by-product material as defined by the federal Atomic
Energy Act of 1954, as amended (68 Stat. 923).

Landfill Cell Area: The areas where the trash is stored within the landfill, each cell
contains the compacted trash of one day.

Section 15.14.3 Hazardous Waste Restrictions.

Hazardous waste landfills are prohibited, and hazardous waste as defined by the Georgia
Department of Natural Resources (DNR) may not be disposed of in inert,
construction/demolition, or solid waste landfills.

Section 15.14.4 Dimensional Requirements.

Any landfill must be located on a minimum of two hundred and fifty (250) acres. The
landfill “cell” area (that is, holding actual waste) may not exceed thirty (30%) of the total
acreage, with landfill operations areas (i.e., “cells” plus scales, offices, storage, other
buildings, etc.) not exceeding forty (40%). No landfill cell may exceed sixty (60) feet in

15-33
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height from the original grade, when fully filled, covered and vegetated. No more than ten
(10) acres of the property can be active landfill cell at any one time.

Section 15.14.5 Fencing Requirements.

All landfill cell areas and landfill operations areas must be surrounded by a chain link
fence at least six feet high, topped with anti-climbing devices. The boundary of the landfill
property (either inside or outside the vegetated buffer) must be surrounded by a wooden
privacy fence, at least eight feet high.

Section 15.14.6 Buffer Requirements.

In addition to any buffer and landscaping requirements required in Article 19 of this
Ordinance, all landfills must be surrounded by a vegetated buffer at least five hundred
(500) feet thick, located on the landfill property. The buffer must be sufficiently vegetated
to be completely opaque and prevent viewing of any landfill cell at all times of the year. If
the preexisting natural buffer is insufficient, the buffer shall be enhanced with appropriate
trees dense enough to achieve the required opacity, on a vegetated berm at least six (6)
feet high and fifty (50) feet wide at the top.

Section 15.14.7 Location Related to Adjacent Land Uses.

No landfill cell may be located within two thousand (2000) feet of residentially used
property (so used at the time of application for the permit). For the purposes of this
section, the phrase “residentially used property” shall mean the property on which the
residence is located and not more than one acre of land, determined as if the residence
was situated in the center of said tract. No landfill cell may be located within one hundred
(100) feet of a wetland, groundwater recharge area, lake or other body of water,
floodplain, stream or river.

Section 15.14.8 Lighting.
All lighting of the landfill shall meet the standards set forth in Chapter 22.1 of this

Ordinance.
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Section 15.14.9 Hours of Operation.
Hours of operation of any landfill shall be no greater than 8:00 a.m. to 5:00 p.m. Monday

to Friday, 8:00 a.m. to 4:00 p.m. Saturday. No operation allowed on Sunday.

Section 15.14.10  Access Requirements.
A landfill shall only be permitted where all County roads used for access have been built

to a standard sufficient to withstand the projected number of trips per day at maximum
weight for the vehicles expected. If a landfill is proposed adjacent to County roads that
are not sufficient to withstand the loads, or were not designed for such loads, the landfill
owner must pay to bring such roads up to standard from the entrance(s) of the landfill to
the nearest County or State road of sufficient strength; or the landfill shall be denied.
Truck traffic shall be restricted to roads of sufficient strength and width.

Section 15.14.11 _ Application Requirements.
An application for a conditional use permit for a landfill shall also submit the following
information, in addition to other conditional use requirements:

(a) A topographic site plan showing the proposed landfill, all surrounding uses in a
Y2 mile radius, the zoning on all adjacent parcels, the location of the landfill
cells, all buffers and fences, highlighting land sloping 25% or more, and
showing such other information as may be required by the Director.

(b) A report from a geologist of the soil conditions on the landfill, discussing the
topography (especially any steep slopes), the substrata, and any geologic
hazards or relevant conditions on the property, as well as giving an opinion as
to the property’s suitability for the type landfill proposed.

(c) A site plan prepared by a qualified engineer depicting all floodplains, streams
and rivers, watershed areas, wetlands, and groundwater recharge areas within
% mile of the subject property (including on the subject property), as well as
showing the location of the landfill and the landfill cells to those features,
showing all buffers and setbacks. The plan shall also depict all water wells
within %z mile of the landfill cells.

(d) A plan showing access, ingress and egress, including mechanisms to keep
dust down and dirt off county roads. All access roads to landfill cells must be
paved, and a truck cleaning station must be used at any exit. An estimate of
daily truck traffic shall be provided, and entrances shall be located to minimize
traffic hazards, with accel/decel lanes provided.

(e) A traffic plan showing ingress and egress, number of trips per day, vehicle
type, and maximum weight of vehicles expected.

Section 15.14.12 _ Additional Criteria for Application Consideration.
In addition to the conditional use criteria in Chapter 31.3 of this Ordinance, in considering
an application for a landfill, the following additional criteria shall also apply:
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(a) Is the property and general area suitable for a landfill, considering geography,
wetlands, streams and rivers, watersheds, groundwater recharge areas, adjacent
uses and zoning, airports, national historic sites, jurisdictional boundaries and
similar criteria?

(b) Does the property and site plan meet all the buffer requirements relating to
landfills?

(c) WIill the landfill have any negative impacts on the adjacent properties?

(d) Are access, ingress and egress adequately provided for, considering the volume of
traffic expected?

(e) Is the use consistent with the comprehensive plan and the pattern of
development in the area, and the applicable solid waste management plan?
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Guidance on the Evaluation of the

Potential Impacts of a Proposed Landfill
G. Fred Lee, PhD, PE, BCEE and Anne Jones-Lee, PhD
G. Fred Lee & Associates, El Macero, CA
(530) 753-9630
gfredlee@aol.com www.gfredlee.com
October (2008)

The typical approach followed in developing a new municipal solid waste (MSW) landfill
for urban areas is to attempt to locate the new landfill for the municipal solid wastes in a
rural area where there is limited population and financial resources to conduct a
comprehensive review of the proposed impacts of the landfill. While it is possible to
develop truly protective landfills, federal, state and local landfilling regulations do not
require that a landfill be located, designed, operated, closed and receive postclosure
monitoring and maintenance to protect those within the potential impact zone of the
landfill for as long as the wastes will be a threat to public health and the environment.
Typically, the proposed landfill is of minimum (or near-minimum) allowed siting and
design in order to reduce the cost of landfilling to those who generate the wastes, thereby
imposing the impacts of the landfill on those who live/work/use the area near the landfill.

The US Department of Agriculture (USDA) has recognized the problems with landfills
not protecting the interests of the rural community and has developed a Water and
Environment Solid Waste Management Grant program that is designed to develop
information to

*  "Reduce or eliminate pollution of water resources in rural areas "’ by landfills

and to

s “Improve planning and management of solid waste sites in rural areas.”
Information on this program is available at

http://www.usda.gov/rus/water/SWMG .htm#Contact%20Information.

Presented herein is guidance on evaluating the potential impacts of landfills.

Justified NIMBY

While landfill developers and those in urban areas often characterize the opposition to a
proposed landfill by the rural communities as “NIMBY” (not in my backyard), a critical
review of the current approach for developing new landfills or landfill expansions shows
that the current review/permitting process results in a justified NIMBY approach being
adopted by those potentially impacted by the landfill. The authors have encountered
situations where some urban landfill developers will claim that their proposed landfill
will be protective of public health and the environment and that those in rural arcas
should not oppose the development of the proposed landfill. If the landfill is truly
protective of those within the sphere of influence of the landfill it should be possible to
locate the landfill within the urban area where the wastes are primarily generated.

It is the authors’ experience that there are few individuals who would welcome the siting
of a landfill adjacent to their property or areas of activity. Essentially everyone becomes
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a “NIMBY” when he/she learns that a landfill is proposed in his/her arca. This is
justified as landfills typically are adverse to the health, groundwater resources, and
interests of those within the sphere of influence of the landfill. That sphere can extend
several miles from the landfill.

The adverse impacts of landfills are well-recognized; in response to this situation Lee and
Jones-Lee have developed
“Flawed Technology of Subtitle D Landfilling of Municipal Solid Waste.” Report
of G. Fred Lee & Associates, El Macero, CA, December (2004). Updated
December 2008). This review is available at
http://www.gfredlee.com/Landfills/SubtitleDFlawed TechnPap.pdf.

This Lee and Jones-Lee review provides a discussion of the potential impacts of landfills,
in the section of the paper on “Justified NIMBY.” This section summarizes the potential
adverse impacts of MSW and other types of landfills. These impacts are listed in Table

Table 1
Adverse Impacts of “Dry Tomb” Landfills on Adjacent/Nearby Property
Owners/Users

e public health, economic and aesthetic aspects of groundwater and surface water
quality

e methane and VOC migration - public health hazards, explosions and toxicity to
plants

e illegal roadside dumping and litter near landfill

e truck traffic

* noise

¢ dust and wind-blown litter

e odors

e vectors, insects, rodents, birds

e condemnation of adjacent property for future land uses

e decrease in property values

e impaired view
From Lee et al. (1994) and Lee and Jones-Lee (2008).

The Lee and Jones-Lee (2008) Flawed Technology review presents information on the
characteristics of each of these impacts. Lee and Jones-Lee also discuss how to
address/eliminate the justified NIMBY issues by proper landfill siting/location, design,
operation, closure and postclosure care for as long as the wastes in the landfill are a
threat. While NIMBY issues can be readily addressed, typically the needed changes in
landfill development are not implemented due to the increased cost that would occur for
urban and other MSW generators. As a result, urban and other MSW generators are able
to impose landfills on rural communities and thereby dispose of their garbage initially at
cheaper than real cost, where the impacts and real costs are passed on to those within the
sphere of influence of the landfill and future generations through adverse impacts on their
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health, loss of groundwater resources and ultimately paying the “superfund”-like costs for
cleanup of the landfill-polluted groundwaters.

Health Effects of Landfills. MSW landfills release odors, which not only are a nuisance,
but can also be adverse to the health of those who live/work near MSW landfills and
other hazardous chemical sites. Lee and Jones-Lee reviewed these issues in

“Association between Hazardous Chemical Sites and Illness,” Report of G. Fred
Lee & Associates, El Macero, CA, January (2007). This review is available at
http://www.gfredlee.com/Landfills/HazChemSites-1llness.pdf.

Other papers and reports on the impacts of landfills and their appropriate development,
operation, closure, and postclosure care are available on Drs. G. Fred Lee and Anne
Jones-Lee’s website, www.gfredlee.com, in the Landfills-Groundwater section,
http://www.gfredlee.com/plandfil2 htm.

Groundwater Pollution Issues. Today’s minimum design Subtitle D (municipal solid
waste) landfills with a single composite liner will eventually pollute groundwaters by
landfill lcachate (garbage juice) at landfills that are hydraulically connected to underlying
groundwaters. This pollution will be caused by the eventual inevitable failure of the
single composite liner, which will allow hazardous and otherwise deleterious chemicals
to be released from the MSW landfill. In addition, if the polluted groundwaters discharge
to surface waters, then the landfill can pollute surface waters as well, rendering them
unusable for domestic water supply, as well as adverse to fish and other aquatic life in the
surface waters. Further, the groundwater monitoring systems allowed for these types of
landfills are highly unreliable in detecting groundwater pollution by landfill leachate
before offsite/adjacent properties’ groundwater is polluted. In their paper,

“Improving Public Health and Environmental Protection from Inadequately

Developed Landfills,”

[available at http://www.gfredlee.com/Landfills/ImprovProt-LF.pdf]
Lee and Jones-Lee described a groundwater monitoring program that would improve
groundwater quality protection for those who have domestic, farm, and other wells
located within several miles of a landfill.

Inadequate Buffer Lands. The active-life (while wastes are still being deposited)
releases from landfills that contribute to trespass of odors, hazardous chemicals, dust,
noise, view impairment, etc., are largely addressable if the landfill developer is required
to acquire adequate buffer lands between areas of waste deposition and adjacent property
lines. Often at least one mile, and in some settings two or more miles, of buffer lands are
needed to adequately dissipate the odors, etc., so that they are not detectable at adjacent
property lines.

Inadequate Postclosure Funding. One of the most significant deficiencies in current
landfilling regulations is that the federal (US EPA) and most states’ landfilling
regulations do not require assured postclosure funding for monitoring, maintenance, and
eventual groundwater cleanup from pollution caused by a closed (no longer accepting
wastes) “dry tomb”-type landfill for as long as the wastes in the landfill will be a threat to
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cause groundwater pollution. Wastes in today’s landfills that conform to US EPA
Subtitle D minimum regulations, will be a threat to cause groundwater pollution,
effectively forever, yet minimum postclosure funding is typically required for only 30
years. The federal (and typically state) landfilling regulations do not require that those
whose wastes are placed in a landfill provide the level of funding (through the fees paid
for waste disposal) that will be needed to adequately monitor and maintain the landfill
containment structure and the groundwater monitoring systems for as long as the wastes
in the landfill will be a threat.

Some areas, such as California, have explicit regulations that require postclosure funding
for monitoring and maintenance for as long as the wastes in the landfill will be a threat.
However, while that requirement has been in the California regulations since the 1970s,
there are no funding mechanisms in place to ensure that those whose wastes are placed in
the landfill adequately fund the postclosure monitoring and maintenance of the landfill.
Basically, this funding is, by default, passed on to future generations, where there is no
assurance that the funds will be available when needed.

Drs. G. Fred Lee and Anne Jones-Lee discussed the importance of ensuring that adequate

postclosure funding be developed by those who generate the wastes that are placed in a

landfill for as long as those wastes represent a threat, in:
“Comments on the CIWMB Staff Efforts to Gain Assured Postclosure Funding
for Landfills for as Long as the Wastes in the Landfill Are a Threat to Public
Health and the Environment,” Comments Submitted to California Integrated
Waste Management Board by G. Fred Lee & Associates, El Macero, CA, January
(2007), which is available at
http://www.gfredlee.com/Landfills/CTWMBPostCloseFund.pdf,

They pointed out that this is especially important for privately developed landfills, for
which the ability and reality of a private company’s providing postclosure funding,
effectively forever, is appropriately of concern. The potential for a landfill owner to
declare bankruptcy or otherwise “walk away” from the landfill while it still poses a threat
and shirk its responsibility for postclosure monitoring and maintenance of the landfill for
as long as the wastes are a threat, is a very real concern. While public-agency-developed
landfills may not face that problem, there are legitimate concerns about whether the
public agencies responsible for the landfill will, in fact, support postclosure care of a
landfill that was developed and closed many years ago by past residents of the area. It is
clear that the consequences of failing to provide adequate postclosure monitoring and
maintenance will not be faced by those in the urban areas where the wastes were
primarily originally generated. This adds to the justification for NIMBY positions by
those who want to protect groundwater resources from the impacts of a landfill in rural
areas.

Obtaining Reliable Information on Impacts of Landfills

Rural communities and individuals that are concerned about the potential impacts of a
proposed landfill are at a significant disadvantage in participating in the landfill review
process of board deliberations, permitting hearings, etc. Typically, landfill developers
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are well-financed and able to hire attorneys and consultants who discuss the landfill from
the developer’s perspective, while failing to adequately discuss the potential impacts of a
landfill on those within the sphere of influence of the landfill. In their reports:
“Practical Environmental Ethics: Is There an Obligation to Tell the Whole
Truth?” Published in condensed form, “Environmental Ethics: The Whole
Truth,” Civil Engineering, Forum, 65:6 (1995),

_—
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and
“Selection of an Independent Consultant to Review the Potential Impacts of a
Proposed Landfill,” Report of G. Fred Lee & Associates, El1 Macero, CA,
December (2006),
http://www.gfredlee.com/Landfills/SelectIndepConsult.pdf,

Lee and Jones-Lee discussed the fact that consultants that normally work for landfill
developers are advocates for the projects; they cannot be expected to provide
disinterested, transparent, reliable information on the adequacy of a proposed landfill’s
siting, design, operation, closure, and postclosure care, while expecting to be awarded
future work from landfill developers. Governmental agencies typically do not have the
resources to critically evaluate all aspects of proposed landfills, and may well be facing
dilemmas in simply finding a mechanism or location for waste disposal. Therefore, those
who stand to be impacted by a landfill must find qualified attorneys, hydrogeologists, and
other consultants to provide independent technical review and advocacy on behalf of
public health protection, and a means of funding such advisors. Examples of work Lee
and Jones-Lee have done in this regard can be found at:
http://www.gfredlee.com/plandfil2. htm#examples.

Suggested Approach. We have found that individuals/groups that face evaluating the
impacts of a proposed landfill or expansion, and the reliability of a landfill proponents’
documentation in support of the landfill’s development first need to organize those
concerned about the landfill’s impacts. Next, the group needs to define the reasons for
their concerns. In making such an evaluation, it may be helpful for the members of the
group to read the Lee and Jones-Lee “Flawed Technology™ review as well as several of
the example reports on Drs. Lee and Jones-Lee’s website.

The group should then work with their local elected officials and the press to inform them
of their concerns about the potential impacts of the proposed landfill. Next the group
should assess the amount of funds available to evaluate the potential impacts of the
proposed landfill. Some citizens’ groups opposed to a landfill have been able to identify
a local attorney who will assist the group at no or limited cost to the group. The group
needs to acquire the assistance of a local hydrogeologist who is familiar with the
hydrogeology of the proposed landfill area. The hydrogeologist should review the
landfill application for the accuracy of the hydrogeology information in the application.

The group would also need to acquire the assistance of a landfill expert who can review

the landfill’s proposed location, design, etc., and prepare a preliminary report on the
potential impacts of the landfill. If possible (depending on availability of funding), the
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landfill consultant should visit the area and discuss the situation with members of the
group. Based on the review of the landfill proposal and the site visit, a course of action
should be developed by the group to address their concerns about the potential impacts of
the proposed landfill. If possible the consultant should personally present a summary of
his/her findings at a landfill review board hearing. If insufficient funds are available
from the group to support such a presentation, then their landfill consultant’s report
should be submitted to the review board with a conference call between the review board
and the consultant to discuss aspects of the report.

All of these activities should be conducted in close coordination with the group’s
attorney, and all work should be conducted so that it can be used in an appeal of a review
board/regulatory agency’s decision to proceed with the development of a landfill that
does not adequately protect the health, groundwater resources, welfare, and interests of
those potentially impacted by the landfill. Since review boards’ and regulatory agencies’
review of a proposed landfill may be limited to whether the landfill meets the current
(often inadequate) minimum regulatory requirements, it may be necessary to have the
development of the landfill reviewed by the courts, through litigation.

Acquiring the Assistance of Drs. Lee and Jones-Lee
Drs. Lee and Jones-Lee make many of their reports and professional papers available on
their website, at no cost, to assist those concerned about evaluating the potential impacts
of landfills. They will answer telephone questions about their publications. They can
also serve as paid consultants to states, counties, municipalities, environmental groups,
citizen groups, and individuals in reviewing the potential impacts of landfills, preparing
reports, and testifying in landfill review board hearings, regulatory agency permitting
hearings, trials, etc. Information on their qualifications to serve as consultants is
available at
http://www.gfredlee.com/landfill.htm,
http://www.gfredlee.com/exp/areawork.htm and
http://www.gfredlee.com/exp/lfbio_exp.htm.

Please contact Dr. G. Fred Lee at gfredlee(@aol.com or by phone at (530) 753-9630 for
information on obtaining the services of Drs. G. Fred Lee and Anne Jones-Lee in
evaluating the impacts of a proposed or existing landfill.
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391-3-4-.07 Landfill Design and Operations. Amended.

(1) All landfills must be designed by a professional engineer registered to practice in
Georgia and designed in accordance with the following criteria:

(a) Site limitations: the landfill must be designed in such a manner as to comply with the
specific site limitations issued by the Division as a part of a site approval.

(b) Buffers: facilities which have submitted a permit application to the Division prior to
July 1, 1991 must provide a minimum 100 foot buffer between the property line and the
waste disposal boundary. All other facilities must provide a minimum 200 foot buffer
between the waste disposal boundary and the property line and a minimum 500 foot
buffer between the waste disposal boundary and any occupied dwelling and the dwelling's
operational private, domestic water supply well in existence of the date of permit
application. The 500-foot buffer may be reduced if the current owner of the dwelling
provides a written waiver consenting to the waste disposal boundary being closer than
500 feet. The waste disposal boundary is defined as the limit of all waste disposal areas,
appurtenances, and ancillary activities (including but not limited to internal access roads
and drainage control devices). No land disturbing activities are to take place in these
buffers, except for construction of groundwater monitoring wells and access roads for
direct ingress or egress, unless otherwise specified in a facility design and operation plan
or corrective action plan approved by the Division.

(c) Site survey control shall be provided to ensure the operation will be on permitted
lands. Survey control will be accomplished through use of permanent, accessible
benchmarks, survey control stakes, and/or boundary markers which designate and/or
delineate all permitted areas. Survey control shall be as indicated on the design and
operational plan. Where necessary for construction or operational purposes, vertical as
well as horizontal survey control will be established and maintained to delineate fill
boundaries, buffers, and property boundaries.

(d) Liners and Leachate Collection Systems: new MSWLF units and lateral expansions
shall be constructed with liners and leachate collection systems. The liner and leachate
collection system must ensure that the concentration values listed in Table 1 will not be
exceeded in the uppermost aquifer at the relevant point of compliance. The liner and
leachate collection system must be designed and installed under the supervision of a
professional engineer registered to practice in Georgia who shall certify the installation.
TABLE 1

Chemical MCL
(mg/1)

Arsenic 0.05
Barium 1.0
Benzene 0.005
Cadmium .01
Carbon tetrachloride 0.005
Chromium (hexavalent) 0.05
2, 4-Dichlorophenoxy acetic acid 0.1

1, 4-Dichlorobenzene 0.075
1. 2-Dichloroethane 0.005
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1, 1-Elichlorocthylenc .47

Endrin 00002
[laoride 4
Lindane 0.004
Lead 0.05
Mercury {.002
Methoxyvehlor 0.1
Nitrate 10
Selenium (.01
Silver 0.05
Toxaphene 0.005
1. 1, 1-Trichloromethane (.2
Trichloroethylene 0.005
2, 4, 5-Trnchlorophenoxy acetic acid .01
Vinyl Chloride 0.002

I. It the MSWLLE is tocated in an area of higher pollution susceptibility, as defined by
Hydrologic Atlas #20, A Pollution Susceptibility Map of (Georgia. or in a significant
ground water recharge area as designated by Hydrolopic Atlas #18, the liner and leachate
collection system must, at a minimum, be designed with:

a. a composite lincr, as defined in paragraph ¢. of this section and a leachate collection
svstem that is designed and constructed to maintain less than a 30-cm depth of leachate
over the liner,

b. at least a five fool separalion between the synihetic liner and the seasonal high ground
water elevation.

¢. For purposes of this section, "composite liner” means a sysiem consisting of two
components; the upper component must consist of 2 minimom 30-mil flexible membrane
liner (FML), and the lower component must consist of at least a two-foot laver of
compacted soil with a hydraulic conductivity of no more than 1 = IO(SUPY»7/SUP)
emfsec. FML components consisting of High Density Polyethylene (IHTDPE) shall be at
least 60-mil thick. The FML component must be installed in direct and uniform contact
with the compacizd sail component.

2. The relevant point of compliance shall be no more than 150 meters from the waste
management unit boundary and shall be located on land owned by the owner of the
MSWLL unit. In determining the relevant point of compliance, the Bivision shall
consider at least the following factors:

a. The hydrogeologic characteristics of the facility and surrounding land:

b. The volume and physical and chemical characteristics of the leachate:

<. The guantity, quality, and dircction, of flow of ground water;

d. The proximaty and withdrawal rate of the ground-water users;

e. The availability of aliernative drinking water supplhes;

f. The existing quality of the ground water, including other scurces of contamination and
their cumulative impacts on the ground water and whether groundwater 15 currently used
or reasonably expected to be used for drinking water;

g. Publie health, safety, and welfare effects; and
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h. Practicable capability of the owner or operator.

3. For M5WLF umts not located in significant ground water recharge areas or arcas of
higher pollution susceptibility, liners and leachate colleclion systems may meet a design
standard other than that specified in paragraph (1)id) 1. of this Rule, so long as such
design ensures that the concentration values listed in Table 1 of this Rule will not be
exceeded in the uppermost aquifer at the relevant point of comphance. The factors histed
n subparagraph 2. above for determining the relevant point of compliance, shall also be
used in determiming the smtatality of the liner and leachate coliection system design.

{e) Erosion and Scdimentation Control: all surtace runoff from disturbed areas must be
conirotled by the use of appropriate erosion and sedimentation control measures or
devices. Sediment basins must be designed to handle both the bydrautic loading for the
25 year, 24-hour storm and the sediment loading trom the drainage basin for the ife of
the site. Runoff from the factlity must be designed for flow through permancnt sediment
control impoundments which are designed to assure discharges meeting the requirements
of O.C.G.AL 12-7-6(18).

{f) Vegetation: the plan must call for the vegetation of any distarbed area that will remain
exposed for more than three (3) months. Vegetation of final cover must take place within
two (2) wecks after final cover placement.

{g) Sequence of Filling: the plan must define a sequence of filling showing a detailed
progression of filling the entire site that minimizes any problems with drainape and all
weathcer access roads to the working face.

(h) Limited Access: a gale or other barner shall be maintained at potential vehicular
access points 10 block unauthorized access to the site when an operator is not on duty. A
fence or other suitable barmer must be provided around the site, in¢luding impoundments,
leachate collection and treatment systems and gas venting and processing facilities,
sufficient to prevent unauthorized access.

(1) Final Grading: the grade of final slopes shall be designed (o:

1. insure permanent slope stability;

2. control erosion due to rapid water velocity and other tactors;

3. allow compaction, seeding. and vegetation of cover material placed on the slopes;

4. mimmize percolation of precipitation into {inal cover and provide diversion of surface
runoff from disposal area; and

5. meet the fina! closure requirements of Rule 391-34-.11.

6. the grade of the final surface of the facility may not be less than 3 percent nor greater
than 33 percent,

{j) Access Roads: access roads shall be designed to provide for the orderly egress and
ingress of vehicular tratfic when the facility is in operation, including during inclement
weather,

{k) Fire Protection: the disposal site must be designed to prevent and minimize the
potential for fire or explosion. A minimum supply of one day of cover material must be
maintained within 200 feet of the working {zce for fire fighting purpose, unless other
acceptable means have been provided and approved by the Director.

{1) Ground water and Surface water Monitoring Plan: the design must provide for a
groundwater monitoring plan in accordance with the requirements for GroundWater
Monitoring and Corrective Action as provided jn Rule 391-3-4- 14, A sorface water
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monitoring plan which will determine the impact of the facihity on all adjacent surface
waters must also be included.

{m} Closure Critena: the design must provide for proper closure in accordance with Rule
391-34-.11.

(n} Post-Closure Care: the design must provide for Post-closure care in accordance with
Rule 391-3-4-.12.

{o} Financial Responsibility: the design must provide tor linancial responsibility in
accordance with Rule 391-3-4-.13,

{2) Construction Centification: upon receipt of a final and effective solid waste handling
permit, construction may commence in accordance with the approved design and
wperational plan and permit conditions. Prior to receipt of solid waste, the Division must
be provided with written certification by a professional engimeer ticensed to practice in
Georgia, that the facility has been constructed in accordance with the approved permit,

L nless notitied otherwise by the Division, within 15 days of receipt by the Division of the
written certification, the facility owner or operator may commence disposal of solid
waste. This process shall be repeated for each subsequent major construction phase,
including but not fimited to, new calls or trenches, additional monitoring wells, sediment
ponds, leachale treatrment systems, modifications adding 2 new solid waste handling
process, and application of final cover.

{3) Any person engaped in the operation of landfills shall comply with the following
performance requirements:

{a) Air Criteria

1. Owners or aperators of all MSWLIEs must ensure that the units net violate any
applicable requirements developed under a State Impiementation Plan (SIP) approved or
premuigated by the U8, Environmental Protection Agency pursuant o Section 110 of the
Clean Air Act. as amended.

2. Open burning of solid waste, except tor the infrequent burning of agriculiural wastes,
silvicultural wastes, landclearing debns, diseased trees, or debris from emergency cleanup
opecralions, is prohibited at ali MSWLFE units.

{b} Unlaading: solid waste unleading shali be restricted to the working face of the
operation in such manner that waste may be easily incorporated into the Jandfil] with
available equipment,

fc} Procedures for excluding receipt of prohibited wastes:

1. Not later than Gctober 1, 1993, owners or operators of all landfills must implement 2
program at the facility for detecting and preventing the disposal of repulated quantities of
hazardous wastes as defined in the Rules for Hazardous Waste Management, Chapter
391-53-4-11, polychlorinated biphenyls (PCB) wastes as defined in 40 CFR. Part 761, and
other wastes prohibited by Rule 391-3-4-.04. or the facility's permit. This program musi
include, al a minimum:

a. random inspections of incoming loads unless the owner or operator takes other steps to
ensure that incoming loads do not contain prohibited wastes:

b, records of any inspeciions:

¢. training of facility personnel to recognive prohibited wastes; and

d. notification of the D¥rector if a prohibited waste is discovered at the facility.

2. The procedures must be made a part of the operating record.
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(<) Spreading and Compaction: solid waste shall be spread in uniform layers and
compacted to its smallest practical volume before covering with carth.

(e) Daily Cover:

}. Excepl as provided in paragraph 2. of this section, the owner or operataor of all
MSWLE units must cover disposed solid waste with six inches of carthen material at the
end of each operating day, or at more frequent intervals if necessary, to control discase
veclors, fires, odors, blowing litter, and scavenging,

2. Alternative materials (such as foains or tarps) of an allernative thickness (other than at
least six inches of earthen material) may be approved by the Director if the owner or
operator demonstrates that the alternative material and thickness control disease vectors,
fires, odors, blowing hitter, and scavenging without presenting a threat to haman health
and the environment.

(f) Disease Vector Control.

1. Owners or operators of all MSWLF units must prevent or control on-site populations
of disease vectors using technigues appropriale for the protection of human health and
environment.

2. For purposes of this Rule, "disease vectors” means any rodents, flies. mosquitocs, or
other animals, including insects, capable of transmitting disease to humans.

{g) Intermediate Cover: a uniform compacted laver of clean earth cover not less than one
{1} lixot in depth shall be placed over each portion of any intermediate lift following
completion of that lift.

{h} Lxplosive Gases Conlrol.

1. Owners or operators of all MSWLF urils must ensure that:

a. The concentration of methane gas generated by the facility structures (excluding gas
control or recovery system components); and

b. The concentration of methane gas does not exceed the lower explosive Llimit for
methane at the facility property boundary.

2. Owners or operators of all MSWLF units must implement a routine methane
manitoring program to ensure that the standards of this section are mel

a. The type and frequency of monitoring must be determined based en the following
faciors:

{i) Sail conditions:

{1i) The hydregeologic conditions surrounding the facility;

{ii1) The hydravlic conditions surrounding the facility;

{iv) The location of facility structures and preperty boundaries.

b. The minimum frequency of monitoring must be quarterly.

3. If methane gas levels exceeding the limigs specified i this section are detected, the
LWNET OF operator musl:

a. lmmediately take all necessary steps to ensure protection of human health and notify
the Director:

b. Within seven days of detection, place n the operating record the methane gas levels
detected and a description of the steps taken to protect human hezalth; and

¢. Within 60 days of detection, implenient a remediation plan for the methane pas
releases, place a copy of the plan in the operating record, and notify the Director that the
plan has been implemented. The plan shall describe the nature and extent of the problem
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and the proposed remedy.

4. For purposes of this scction, lower explesive limit means the lowest percent by volume
of a mixture of explosive gases in atr that wiil propagate a flame at 25°C and atmospheric
pressure.

(i) Run-on/Run-ofl Control.

1. Owners or operatars of alt MSWLE units must design, construct, and maintain:

a. A un-on control system to prevent flow onto the aclive portion of the landfill during
the peak discharge [rom a 25-year storm;

b. A run-off control system from the active portion of the landfill to collect and control at
least the water volume resulting from a 24-hour, 25-year storm.

2. Run-off from the active portion of the land{il] unit must be handled in aecordance with
section {j) of this Rule.

(i} Surface water requirements; MSWLF units shall not:

1. Cause a discharge of pollutants into waters of the state or the United States, including
wetlands, that violates any requirements of the Clean Water Act, including, but not
limited to, the National Pollutant Discharge Elimination system (WPDES) requirements
pursuant 1o section 402;

2. Cause the discharge of a nonpoint souree of pollution to waters of the state or the
United States, including wetlands, that violates any requirement of an area-wide or
State-wide water quality manzgement plan that has been approved under section 208 or
319 of the Clean Water Act, as amended.

{k) Continuity of Operation: all-weather access reads shall be provided o the working
face of the disposal operation and provisions shall be made for prompt equipment repair
or replacement when needed.

(I} Environmenta! Protection: the landfill shall be operated in such manner as to prevent
air, land, or water poliution, and public health hazards.

{m) Prohibited Waste: no liquids, except as allowed in Rule .04{9), lcad acid batteries,
radicaclive wasle, or regulated quantities of hazardous wastc may be accepted. The
operator must have a plan for excluding these wastes.

{n) Supervision: the disposal facility shall be under the supervision of an operaior who is
properly trained in the operation of landfills and the implementation of Design and
Operational Plans and who, if the facility is a municipal solid waste disposal facibty, 1s
certified in accordance with O.C.G.A. 12-8-24.1 and these Rules.

{0} Limited Access: access 1o landfills shall be limited to authonized entrances which
shall be closed when the sitc is not in operation. Gwners and operators of all landfills
must control public access and prevent unawvthorized vehicular traffic and illegal dumping
of wastes by suing artificial barriers, natural bamiers, or both, as apprepriale 1o protect
buman health and the environment.

{p) Litter Control: scattering of wastes by wind shall be controlled by fencing or other
barricrs and the entire site shall be inspected daily and all litter removed,

{q} Fire Protection: suitable measures 10 control fires that may start shall be provided.
Stockpiled sol is considered to be the most satisfactory fire fighting material.

{t) Erosion and Sedimentation Control: all eresion and sedimentation control measures or
facilities, whether temporary or permanent, shall be continucusly maintained by the
operator sa as 1o be eftective. Runoft from the facility must be directed to permanent
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sediment control impoundments which are designed to assure discharges meeting the
requirements of O.C.G.A. 12-7-6(18}. Grosion and sedimentation control measures and
facilities will be employed prior to and concurrent with clearing, grading, overburden
removal, access or other land disturbing activibies for preparation of the site for
landfilling. Immediate measures must be implemenied to cstablish vegetation on
disturbed exposed soil which will not be a part of the waste disposal area or which will
remain exposed for more than three {3) months.

(3) Inforrnation Posted: signs shall be posted at the entrance to landfills indicating the
days and hours of operation.

(t) Prohibited Acts: the landfill shall be operated and mainiained o prevenl open burning,
scavenging, and the open dumping of wastes.

{u) Recordkeeping Requirernents.

1. Mot later than October 1, 1993, the owner or operator of 2 MSWLF unit must record
and retain near the facility in an operating record or in an alternative location approved by
the Dircctor the tollowing information as it becomes available:

a. Any location restriction demonstration required under Rule 391-3-4-03;

b. Inspection records, training procedures. and notification proeedures required in section
{c} of this Rule;

¢. (;as momtoring results from monitoring and any remediation plans reguired by
paragraph (h} of this section;

d. Any MSWLF unit design documentation for placement of leachate or gas condensate
in 2 M5WLF unit as required under paragraph (%) of Rule 391-3-4-.04;

e, Any demonstration, certification, finding, monitoring, testing, or analytical data
required by Rule 391-3-4-14;

f. Closure and post-closure care plans and any moenitoring, testing, or analytical data as
required by Rule 391-3-4-.11 and Rule 39{-3-4-.12; and

E- Any cost estimates and financial assurance documentation required by Rule
301-34-13.

2. The ownerfoperator must notify the Director when the documents from paragraph 1. of
this section have been placed or added to the operating recerd, and all information
contained in the operating record must be fumnished on request to the Direccior or be
made available at all reasonable times for inspection by the Director.

3. The Director can sct alternative schedules for recordkeeping and notification
requirements as specified in paragraphs 1. and 2. of this sectien, except for the
nitification requirements in Rule 391-3-4-05(1) (¢), Airport Safety, and Rule
391-3-4-.14 {30) (a0} 3., Assessmenl Monitoring.

{v} Ground and Surtace Water Menitoring: all water monitoring potnts shall be sampled
in accordance with the apporoved plans or with any directive issues by the Division.
Apalytical results must be submitted to the Diviston in accordance with the approved
time scheduies. [t shail be the responsibility of the facility owner or operator to promptly
report any exceedance of established standards. All monitoring reports must be
accompanied by a staternent certifying, for those constituents which have established
standards, that estublished standards have been complied with or certifying
noncompliance.

{w} Survey Control: survey control shall be provided by the owner and/or operator as
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indicated on the approved design and eperationa plan. Site survey control shall be
provided to ensure the operation will be on permitted lands. Survey control will be
accomplished through use of permanent, accessible benchmarks, survey conirol stakes,
and‘or boundry markers which designate andfor delineale all permitied areas. Where
necessary for construction or operational purposes, vertical as well as horizontal survey
control will be established and maimained to delinsate fill houndaries, bufters, structural
designs. and property boundaries.

(%} Addinonal Stipulations: netwithstaning the above, additional stipulations for owning
or operating a landfill may be imposed by the Director as deemed necessary to carry out
the purposes of C.C.G.A. 12-8-20, &f seq.

(4} Other Disposal Operations.

(a) Industrial Waste Disposal Facilities: indusirial waste disposal lacilities permitted lo
receive only a single type industrial wasie (monohil) or receive only 2 single mndusiry's
waste may be given a varianace by the Director from installing liners and leachate
callection syslems. applying daily cover, installing ground water and surface water
monitoring systems and monitoring for methane gas if the applican can demonsirate to
the satistaction of the 1irector that the waste to be disposed of would not cause odors or
be attractive 10 disease vectors or birds or genersle methane gas, Unless a variance is
granted, the applicant must demonstrate compliance with all applicable provisions of this
Rule. Disposal facilities accepting wastes from more than one industrial source, unless
the facility is a monofil, must meet all standards applicable 1o municipal solid waste
landfills in Chapter 391-3-4.
I} Construction/Demolition Facilities: disposal [acilitics permitted to receive only
construction and demolition wastes, unless such waste includes houschold waste, may be
given a variance by the Director lrom instatling liners and leachate collection systems and
applying daily cover if thc applicant can demonstrate to the satistaction of the Director
that the waste to be disposed of would not cavse odors or be attractive to disease veclors
or birds. Unless a variunce 1s granted. the applicant must demonstrate compliznce with all
applicable provisions of this Rule. All other provisions of Chapter 391-3-4 applicablc 10
municipal solid waste landfills must be met.

{c) Construction and operation of a solid waste handling facility for which specific rules
have not becn developed is prohibited unless same are consistent with the policics and

intent of O.C.G A, 12-8-20, ¢t. seq.. and are permitted by the Director.

Authority Ga, L. 1972, p. 1002, as amended; O.C.G. A, Secs. 12-3-20 el s2q., 12-8-23. History. Original
Rule entitled "Effective Dale,” was Tled as 391-1-1-87 on November 21, 1972 effcetive December 12,
(972, an specified by the Agency. Amended: Rule renumbered as 391-3-4-07. Filed September 6, 1973,
effective Septeinber 26, 1973, Amended: Rule repealed and a new Rule entitted "Lisposal Operations”
adopted. Filed September 19, 1974; eifective October %, 1974 Amended; Rule entitled "Disposal Design
and Operation” adopted. F. Jun. 9, [98%; eff, Jun, 29, 1982 Amended: Rule entitled ::Landfill Design and
Operation” adopted. F. Sept. 4, 1991; elf. Sept. 24, 1991, Amended: F_Jun. 7, 1993 ¢ff. Jun. 27, 1993,
Amended: E.Jul, 31, 1997, eff. Aug, 20, 1997,
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Draft 2010 Integrated 305(b)/303(d) List

Streams - Supporting Designated Uses

Reagh Mare 10 #/ Reach Location! River Basin Critarion Petanilial
Data Source County Usa Wialabad Calges Extant Catagory  Prioity  Notes
‘Beavardam Craek ! Headwatets to Big Sandy Craok Oconeg - i e 1 I
ROZOTOI0NT307 Irargan Courly Fishing
Pose
Beaverdam Crosk [Noritwest of Smyrma Chureh Otonee | 2 miless - 1
‘RO30701011200 | Hancock County Fighing
| 4 |
[Beavardam Craek |'Hancnck Courity " Oconee I 4 milas P
ROJOTOTNI203 . Mancock County ~ Fishing
4
'Big Indian Crask I il Indian Creek Lo Little River  Oconee | 7 miles | 1
e aen e .
AB3070141 1406 Morgary Putnam County Fishing
| 136 |
Big Sandy Creek " Clear Creek to Portar Creek Qcones | - miles 1 i
ROZ07CHO20604 Wilkinson County " IFishing
4
Black Spring Branch ~ Baldwin Courty ' Dconee o4 miles | 1
ROR0791020101 Batdwin Conty _ “IFishing
4
IBm:k Crask iItributary to Oconea River . Dcones 1 . milss ! 1 i
RO20701020104 Baldwin Courty  Fishing

i 4
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Description of the 305(b ¥ 3053 (d) List of Watcrs

Background

Before the 305(b)/303{d} List of Waters can be described, it is necessary 1o provide 3 little
background information. Every walerbody in the State of Georgia has one or more designated
nses. Examples of designated uses are “fishing”, “recreation”™ and “drinking water”. Fhe State
has also adopted water quality ¢riteria to protect these uses. For instance, the State has
determined that for a water to support its vse of fishing, it must have a daily average dissolved
oxygen concentration of at least 5.0 mg/t and a minimum of 4.0 mg/l. Some other examples of
parameters that have water quality criteria are pH, feeal coliform bacteria, temperature, metals
and certain organic pollutants. Georgia's destgrated nses and water quality critena can be found
in Chapter 391-3-6-.03 of the Rules and Regulations for Water Quality Conlrol.

GA EPD determines whether a walerbody is supporting its designated uses by collecling water
quality data and comparing this data against the water quality criteda. It is the goal of the State
of Georgia Lhat all of its waters support their designated vses. If it is determined that a water is
not supporting its designated use, then GA EPD will typically develop a total maximum daily
load {TMDL} as the start of the process of restoring the water. A TMDL determines how much
aof a particular pollutant a waterbody can contain and still support its designated use. The TMDL
will state how rnuch the pollutant load 10 the water needs to be redoced in order for the water to
support its designated use.

What are the 305(b} Report, the 303(d} List and the 305(b¥303(d) List of Waters?

Section 305(b) of the Clean Water Act requires States to assess and describe the quality of its
waters every two years in a report called the 303(b) report. Section 303(d) of the Clean Water
Act requires States to submit a list of all of the waters that are nol meeting their designated uses
and that need to have a TMDL(s) written for them, The 303(d) list is also 1o be submiited cvery
two years. Georgia submits a combined 305(b)/303(d} report. This cotnbined repor is called an
Integrated Report and has typically been entitled the “Water Qualily in Georgia” report. One
section of the Intcgrated Report is the 303(b)/303(d) list of waters. This is a list of all of the
waters that the State has assessed. Thus list of waters is developed as described below,

How does GA EPD Develop the 303by303(d} Lisi of Waters?

Every two years GA EPD gathers data that has been collected across the State. This data comes
from a number of sources including GA EPD, other State agencies (such as the Wildlife
Resources Division and the Coastal Resources Division), Federal Agencies (such as the US
Geological Survey), and local governments and environmental groups. The water quality data
are compared to the Stale’s water quality criteria using GA EPD’s listing asscssment
methodology. Based on the comparison of the data to the waler quality criteria, GA EPD places
each water into one of three broad groups. Waters are assessed as 1) supporling their designated
use; 2} not supporting their designated use; or 3) assessment pending,
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Description of the Five-Part Cateporization System

In addition to the three broad groupings described above, GA EPD adopted & five-part
catcgorization of its waters al the request of U.5. EPA in 2008. Each of the five catcgories
corresponds ta one of the three groups (supporting, ret supporting, or assessment pending) as
described below.

Category I — Data indicate that waters arc supporting their designated use(s).

Category 2 — A water has more than one designated use and data indicate that at least one
designated use is being supporied, tat there is insufficient evidence to determine that all uses are
being supported.

Category 3 — Therc is insufficient data or other information e make a determination as to
whether or not the designated use(s) is being suppurted.

Category 4a — Dala indicate that at least one designated use is not being supported, but TMIDL(s)
have been cempleted for the parameter(s) that are causing a water not to meet its use(s).
Category 4b - Data indicate that at least onc designated use is not being supported, bul there are
actions in place {other than a TMDL) that are predicted e lead 1o compliance with water quality
standards.

Catcgory 4¢ - Data indicate that at least one designated use 15 not being supported, but the
impairment is not caused by a pollutant.

Calegory 5 - Data indicate thal at least one designated use is not being supported and TMDL{s)
need to be completed for one or more pollutants. Waters in Category 3 make up the 303(d) list.

In summary, waters supporting their designated use correspond to Category 1. Waters not
supporting their designated use correspond 10 Categories 4a, 4b, 4c and 5. Waters where the
assessmenlt for use support is pending correspond to Category 2 and 3. To date, GA EPD has not
placed any waters in Category 2 or &¢.

Organization of the 305(b)/303(d} List of Waters

Since waterbodies (such as streams and rivers) are typically many miles long, it is usually not
feasible to assess a whole waterbody as a single unil, Therefore each waterbody is typically
broken inte smaller portions called “reaches™. The size of each reach varies. For example, one
reach Of the Chattahoochee River starts where Uloy Creek enters the Chattahoochee River apd
ends where Pea Creek enters the River. Each row in the 305(b)303{d) list of waters represents
an assessed “reach”.

The 305{(b)}303(d) list of waters includes 2 number of types of information about cach assessed
reach.  'While much of the information contained in the list of waters is self explanatory, a table
of the different kinds of information included in the list is provided below.

| Column Header Explanation of Pata in Column
Reach Namne Name of the Walerboddy that was assessed
Reach 1D # Unigue number assigned to each assessed reach .
Data Source Provides informaticn as to what organization has submitted water
quality data. Sece document “Data Source/Code Keyfor
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Abbreviations™ for an explanation of the codes used.

Reach Location Narrative describing whal pontion of a waterbody the assessment
applies to

County Lists the County(s} in which the reach is located

River Basin _| Lists the River Basin in which the reach is located

Use Lists the Designated Use(s} of the waterbody

Cnterion Violated

This fiekd is only populated for waters assessed as “Not
Supporting” and it shows what criteria are not being met. Sec
document “Data Source/Code Key for Abbreviations”™ for an
explanation of the codes used.

Potential Causes

This field is only populaed for waters assessed as “not
supporting” and provides potential sources of the viciated
critericn.  Sec document “Data Source/Code Key for
Abbreviations™ for an explanation of the codes used.

Extent Provides the length or area of the assessed reach

Category Refers to the five-part categorization of waters. Waters in
Category 5 make up the 303(d) list .

Priority This field 15 only populated for reaches in Category 5. It provides
the date by which GA EPD plans to draft the TMDL

Notes Provides additional information such as what TMDLs have been

completed or explains why a reach 1s in Category 3.

Finally, it is helpful to understand how the 305(b)/303(d) list of waters is arranged when
reviewing it. As stated above, the 305(b)303{d) list of waters is a list of all of the waters that
have been assessed by the State. The 305(b)/303(d) list is first organized by waterbody type (i.e.
streams, lakes, coastal beaches, ctc.). Each waterbody type ts further wranged by use support
(i.e. supporting, not supporting, or assessment pending). Each use support categery is further
arranged alphabetically by River Basin and then alphabetically by waterbody name.

L5
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Abstract

A number of mgar problems associated with the comoinment upprosch wo landbll mundsemens are Riehlivhed, Toae
fendurnental Asw in the siruleay i that dry emembiment of wasie inhibils s degrudation, o prolemaing the activity of the
waste anc] delaying, possibly for several decides. its stabilisation o an inen staee. This, coupled with uncenzintiss as 1o the fang-
term durability of synihetic lining systems. incmeases the poteniial, for Tiner fabure at snme stuge in the futiere whilst the wike is
ssiil active, leuding to groundwater pollution by lurdfil teachute, Clay liners alse pose problems as the smectite components of
bentanite liners sre subject 10 chemical interaction with 1andfill leachale, leadiag to a reduction in theit swelling cupacily s
increase i hydraulic conduervity. Thus, their abiity o perform @ conminment role dimikishes with time. Moee eritcally, o
diffusion rather than advecdon is the dominant comaminant mizration mechunism. then no liner will be complately imperme-
ahle 1o pollutunts and the conm@inmem siraoesy becomes anenutie,

Thers are other [ess abvions problems with the containment sirate2y. One Lst_he_lgndency o pluce wHal celianee on arificil
Iining systems and pay Jittle anention to local geclogical/ydrogealogical condibons during selection of Jandhill sites, Based on
e altitude that any site can be enginesred for iandfilling and tho? complate protection of Froopndwisar can be effeeted by lining
sysiems, negalive geclogical cheracrenistics of sites are being ignored, Furthermore, excessive costs in construction and
aperation_of containment landills necessitate that thsvrfrtrlggﬂl_g_gp_cm_'_j (spperdumpst.- with z2ssochited mansfer
faciliges dndmm all ol which add 10 ovERH waste manasemtenr costs Taken together wWith urpredictable post-
clnwrw posibly over ezveral decades. the ecgnomicy of the contyipment srateay becnmes
unsustainable, Such a high-cost, high-iecknology approach (o landfl) beachate manugemen is senerally beyond the Bnuacial
e ptchnoloicsl resourees of the less wealthy nations, and plices severe burdens oo their scgnomiss. For mstance, in third
wirld countries with limited water rescyurces, the nesd to presarve proundwater qualily is paramount, 5o EXpensive Soninment
stdmsgics are adopied in the belief thal they offer greatest proecion to proundwater. A final indiciment of the conmaimmem

ARy is that in d:timng d.egradat:un of wzste, e present pererations waste poblems w'TTbTIEfrfmﬁ__acn:m[mm o
deal with_

" Ware cost-effactive landfill mandgement smatesies mke advantage of the natury] hydrogeategical charugterisics and attenua-
ﬂﬂm@” employs the namral sorprion and ion cxchange properies of
clay minemls, and it has besn shown that in appropriste simadons it is efective in attenuztng landAll leachats and preventing
pollubon of water resources. Operated af sites with thick clay overbarden sequenees, vsing a peymeable cap (o masimise rinfalt
infifcration und & leachare collection system o contral leachate migration, "difute and disperse” is a vizhle leachate management

" siamezy. Hydraolic taps are mlatively commen aydrogeclogiaal situations whete prowntwans: fiow it towards the Tapdfill, so
eFachivaly suppressing outwards advective flow of leackuta. This approech is also best employed with 2 ¢ ay liper, taking
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advuntage of the attenvation properties of cluys 1o combat diffusive flow of contaminants. These strategies are likely to
guarantee greater protection of groundwater in the long term. © 2001 Elsevier Science B.V. All rights reserved.

Kevwerds: Sustainability: Landfills: Containment: Liners: Leachate

1. Introduction

The concept of sustainability with respect to landfill
management has been frequently propounded recently
(e.g. Derham. 1995: Driessen et al., 1995). As with
other environmental issues, the attainment of sustain-
ability in the sphere of waste management has become
the common aspiration of legislators, regulators, local
government and the waste industry at large. Sustain-
ability, however, is a s
used with a less than complete understanding of its full
import. In the context of landfills, it is here defined as
‘the safe disposal of waste within a landfill, and its
subsequent degradation ta the inert state in the shortest
possible_time-span, by the most financially efficient
method available, and with minimal damage 1o the
environmen'. The critical clause of the above defini-
tion is the reference to degradation of the waste over
the shortest possible time-span, as this not only controls
the economics of the waste disposal process, but deter-
mines the potential for environmental accidents during
the period of activity of the waste. Furthermore, from a

purely moral standpoint it is important that this genera-
tions waste is rendered inactive as precipitously as

possible, so left for
ture generations to deal with,

sustainable waste management philosophy
should encompass the following basic principles:

» Reduction in the generation of waste.

» Waste streaming at source.

» Recycling and reuse,

* Pre-treatment of waste to minimise quantity and
volume.

¢ Landfilling of residual waste.

¢ Aftercare and rehabilitation of landfills after
closure,

e Each generation to deal with all of its own gener-
ated wastes.

The latter two principles may be the most proble-
matic, since realisation of both is dependent upon the
rapid degradation of waste going to landfill. Current

HN

EU landfill management policies and legislation,
favour the containment strategy of emission control
as an environmental protection measure. However,
this is an extremely expensive option which. as will
be argued below, is likely to create more environmen-
tal problems in the long term. than it supposedly
resolves in the short term.

Landfill is critical to most waste management sira-,
tegies, because it is the simplest. cheapest and most
cost-effective method of disposing of waste. In 1989,
proportions of waste going to landfill, ranged from
about 60% in OECD countries (Stanners and Bour-
deau, 1995) w 100% in developing countries.
Although in the future, waste minimisation and recy-
cling programmes will reduce waste volumes, and
other waste treatment options may be developed, at
the end of the day landfills will still be required 1o
accommodate residual wastes (Allen et al., 1997). In
the developing world, a general lack of education and
social and technological infrastructure mitigates
against the initiation of waste reduction programmes
or the developmenr of alternative waste treatment
options, thus ensuring that in these regions, for the
foreseeable future, landfills will continue to be the
major method of waste disposal (Allen, 1998).

In developing waste management policies, it is
incumbent upon the richer nations to take cognisance
of the resources of poorer narions so that universal
standards can be applied that are within the technolo-
gical and financial capabilities of the poorer nations.
Pollution transcends national boundaries, and given
the recent trend of economic groupings such as the
EU to develop standard pollution control legislation, it
would seem logical to attempt, where possible. to
develop standards that, whilst being acceptable 10
the more developed nations, are relatively simple
and inexpensive to implement. thus making them
achievable by third world nations.

In the light of the foregoing, the trend of the more
developed nations towards the containment strategy
of landfill management, which embodies an expensive
highly technological approach to the design and
operation of landfills, is critically examined. Evidence
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and arguments are presented to suggest that this strat-
egy cannot bring about sustainability in landfilling,
but on the other hand could lead to serious future
environmental degradation of the type that the landfill
industry would seek to avoid.

2. The containment strategy

Current EU landfill regulations, now enacted into
faw by all member states, have made the installation
of artificial lining systems and impermeable cappings
mandatory for all landfills, except for sites possessing
a suitable in siry low pérmeability (<10 ms™")
natural liner, which can also ensure complete contain-
ment of landfill emissions. Thus containment is now
the only permissible landfill management strategy
within the EU. Other landfill management strategies.
such as hydraulic traps and ‘dilute and disperse’,
which take advantage of the natural characteristics
and properties of the subsurface, and which, in appro-
priate circumstances, could be developed and oper-
ated at a fraction of the cost of a containment
landfill, will not in future even be considered by plan-
ners, since, under current legislation, they will no
longer be granted a licence. Thus the EU has
favoured, to the exclusion of all other strategies, an
expensive purely technological approach to landfill
management, at the expense of cheaper natural solu-
tions.

The new EU regulations are based on the premise
that arificial lining systems can wholly contain all

leachate produced during degradation of landfill

waste, and so provide complete protection to all
groundwater, i.e. the concentrate and contain method
of leachate control (Gray et al., 1974). However, due
to unremitting leakage problems, the requirement to
contain all leachate within the landfill, has necessi-
tated the design of more and more elaborate liner
systems, o that now it is standard to install composite
two, three, or four layer multibarrier clay-membrane
systems (Tchobanoglous et al.,, 1993; Cossu, 1994,
1995). These typically consist of sheets of synthetic
membrane, most commonly high density polyethy-
lene (HDPE), interlayered with clay mineral material,
usually the smectite-rich bentonite or a bentonite-
enriched soil (BES). Two layer systems consist of a
sheet of HDPE overlying a2 1 m thick mineral layer,
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three layer systems are composed of a | m thick
mineral layer sandwiched between twao sheets of the
synthetic membrane. whilst four layer systems are
represented by two sheets of membrane alternating
with two ] m thick mineral layers. Leak detection
und leachate collection systems are also generally
built into the lining designs. Daily covering of the
waste with a clay-rich soil, in order to reduce wind-
blown litter, odours, birds. vermin, flies and visuul
intrusion, is a further requirement. On closure of the
landfill, an impermeable capping is installed 10
prevent infiltration of rainwater. The cap commonly
consists of a sheet of flexible membrane such as
HDPE, or a sufficiently thick layer of clay-rich soil
with a permeability of at least 107" ms™" (Cossu.
1995). A landfill gas collection system is usually
installed immediately beneath the capping material,
and completed cells are generally landscaped, to
ensure that virtually all rainwater runs off the surface.

The effective functioning of such a complex
containment system is dependent on the careful
design and engineering of each site, strict guality
control during installation of the liner system, exces-
sive care during waste disposal operations, and high
levels of maintenance throughout the operational life
of the landfill. Thus the containment strategy employs
a purely engineering solution to leachate manage-
ment, representing a high cost technological
approach, not only involving major expense in
construction, but also costly levels of maintenance
(Mather, 1995).

3. Flaws in the containment strategy

High levels of confidence have been accorded the
containment principle of landfill management. Unfor-
tunately, these may be severely misplaced. There are a
number of fundamental flaws in the containment
approach, some of which have serious long-term
environmental implications, but which have tended
to be either ignored or played down. The main
problems are discussed below.

3.J. Durability of artificial liner systems

The long-term durability of amificial landfil] liners
is as_yet upproven. Landfill waste degradation is a

long-term process, and even under wet conditions,

O
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stabilisation of waste 1o an inert state (‘final storage

quality’) has not occurred in most landfills 20 years
a;m/mmplmnn_md__c_mimclcvi and Baccini.
1989). However, landfill liner systems have only
been in use for about 30 years, so their Jong-term
performance is uncertain. Thus, apart from the Jeak-
age problems, which have plagued them from the
outset. and have led to the development of more and
more complex lining systems, the uncertain long-term
durability of these lining systems is of major concern.
Furthermore. numerous recent studies have drawn
attention to some of the deficiencies associated with
artificial lining systems, particularly the synthetic
membranes. The behaviour of such synthetic materi-
als (e.g. CPE, PVC, EPDM, PP and HDPE) subjected
over long time-scales to the corrosive effecis of
leachate, and (o the elevated temperatures generated
by the exothermic processes operating within_land-
fills, 15 extremely uncertain. The polymer membranes
{e.g. HDPE) are generally regarded as being more
chemically and biologically resistant than other
synthetics (Cossu, 1995). However, HDPE niem-
branes have been shown to be prone to stress cracking
(Rollin et al., 1991; Thomas and Woods-DeSchepper,
1993) and are also known to crack under cold condi-
tions (Thomas and Kolbasuk, 1995; Thomas et al.,
1995). Nenwoven textiles such as PET and PP appear
to be highly prone to ageing during exposure to the
natural elements, leading to severe embrittlement
(Cazzuffi er al., 1995), and PVC is known to degrade
when exposed to gasoline products (Surmann, et al.,
1995). Bituminous membranes (e.g. SPS) may also be
sensitive to streéss cracking, and have been shown to
be subject to ageing, particularly at elevated tempera-
tures (Duquennoi et al., 1995).
Th_gmthetic membranes are also highly prone tg
e (Artieres and Delmas, 1995; Colucci and
Lavagnolo, 1995), particularly due to poor dumping

practices, or failure of the membranes near welded

seams (Surmann et al., 1993). Furthermore, extreme
care and favourable weather conditions are essential
during installation of these lining systems, because
they are susceptible to failure if strict quality controls
are not adhered to during installation (Averesch,
1995). Thus, apart from their high costs of purchase
and installation, and the need for long-term mainte-
nance, the durability of synthetic liners remains highly
suspect.

=%

Mineral layers within the liner system, typically
consisting of bentonite clays, which are predomi-
nantly composed of expansive smectite group
minerals, are usually situated below the synthetic
membranes. Thus they are supposedly isolated from
the landfill leachate. These layers necessitate emplu-
cement and compaction at optimum moisture contents
(Mundell and Bailey. 1985: Daniel. 1987: Majeski
and Shackleford. 1997). and even il this is adhered
o, they will tend to desiccate under the clevined
WH-WW
nitic mineral layers have been shown o be suscepiible
to severe dessicati ing due to inaccessibility of
oisture (Meggyes et al., 1995; HolzlShner and Zieg-
ler, 1995), and elevated temperatures (HolzlGhner,
1994). Furthermore. in the event of failure or leakage

of the synthetic membrane.—chemical interaction
between organic substances and bentonite lead to an

increase in permeability (Fernandez and Quigley,
19WM;@WWH
inorganic pollutants and smectitic clays in mineral
-liners can lead to cracking (Wagner, [988), also
increasing the permeability of the clay layers. Also,
sorption of heavy metal ions within the intermediate
layer of the smectite may result in the loss of swelling
potential and plasticity as well as to significant
volume changes in the smectite (Wagner, 1994),
Joseph and Mather (1995) have furifiér shown that
the method of emplacement of the mineral liner in
“lifts” can create horizontal migration pathways
which can connect with vertical migration pathways
of the desiccation type. Thus, in the event of failure of
the synthetic membrane, the mineral layers in the
lining systern may have a significantly reduced poten-
tial to inhibit leachate migration.

Ultimately, the key to the containment method of
leachate control, i.e. the effectiveness of composite
artificial liner systems in preventing leachate migra-
tion from the landfill, wilfmo\lc]?ﬂipﬁﬁﬁf

-on the performance of the synthetic membrane
member(s). It is unlikely that any synthetic membrane
is completely free of defects TISTE

, Te. ess of quality control and, whilst leak-
age may be minimal initially, it is the Jong-term

durability of the membrane(s) over m%ﬁm
or possibly even hundreds of years, under conditions

that are ultimately u i that leaves grounds
or concern. In the light of the ‘precautionary
A
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principle’. the wisdom of placing such long-term reli-
ance on an as yel unproven technology is short-
sighted, and may ultimately be 10 our detriment.

3.2. Problems with clay liners

Clay liners are in common use, particularly in
North America, but are employed solely with a
containment function. permeability being the critical
property, and attenuation properties being of little
importance. Various types of clay liner have been
experimented with (Farguhar, 1994), including in
situ clay deposits; swelling clay (usually bentonite);
sand-swelling clay mixtures (ranging up to 15% w/w
bentonite); and remoulded and compacted clay. In situ
clay deposits may not require remoulding and
compaction provided large scale permeability is not
adversely affected by weathering, root penctration or
continuous inclusions of coarser materials (Williams,
1988; Quigley et al., 1988).

Bentonite or bentonite-bearing mixtures have been
predominantly used as clay liners in the past. Bento-
nites are composed of the highly unstable smectite
mineral montmerillonite, which has Na and Ca end-
members, the former having the greater swelling
potential and higher activity (Velde, 1992; Cancelli
et al., 1994). Replacement of Na in the montmeorillo-
nite by Ca, due to reaction with MSW leachate, results
in shrinkage of the clay, development of cracks,
increased permeability and lower activity (Hoeks
et al., 1987; Madsen and Mitchell, 1989)). The extent
to which this occurs, depends on the degree of incom-
patibility between the clay liner and the leachate
(Farquhar and Parker, 1989), which will be a function
of the leachate composition and the Na:Ca ratio of the
montmorillonite. For instance, European bentonites
with greater substitution of Ca and Mg as opposed
to Na are less susceptible to Na replacement, and
thus less prone to shrinkage and increase in perme-
ability (Hoeks et al., 1987; Madsen and Mitchell,
1989). Furthermore, hydraulic conductivities of the
same sand-bentonite mixnure have been shown to be
two orders of magnitude higher for leachate than for
water (Hoeks et al., 1987). Thus, bentonite and sand-
bentonite liners appear not to perform a containment
function well in the longer term.

Compacted clay liners consisting mainly of non-
swelling clays do not suffer to 2 major extent from

40

the problem of reaction with MSW landfill leachate,
provided the swelling clay content is kept to a mini-
mum (Gordon, 1987; Farquhar and Parker, 1989). In
fact liner permeability often decreases with time due
to sealing by precipitute formation. solids accumula-
tion and biomass arowth along the upper surface of
the liner and into any pre-existing cracks and fissures
(Quigley and Rowe, 1986: Daniel, 1987: Farquhar and
Parker. 1989). So compacted liners are the most versa-
tile type of clay liner as far as containment is
concerned.

However, as indicated earlier. hydraulic conductiv-

ity of clay liners iswmmwr
_content and-degree of compaction. The nature of this

dependence is an increased density with compaction
effort and also a non-linear dependence of density on
moisture content resulting in an optimum moisture
content to produce maximum density (Farqubar,
1994). This dependence is specific to the clay mixture
being tested, and cannot be applied to other soils, so
equivalent data sets must be generated for each liner
material being considered. Thus, in order to comply
with hydraulic conductivity specifications in landfill
design regulations, each liner must be rigorously
tested, with placement necessitating optimum weather
conditions, standardised compaction effort, strictly
controlied moisture content and very careful compac-
tion techniques. Adverse weather conditions, which
delay completion of the placement process can have
serious ramifications in terms of liner performance.
Overall, regardless of whether an in situ or cheap
local source of clay is available, the testing and
correct installation of clay liners performing a
containment function is costly.

Furthermore, field testing of the hydraulic conduc-
tivity of clay liners is nomriousg_diﬂ‘icu]t 1o perform,

and laboratory test values do not comrelate well with
field values, often being of the order of one to two
orders of magnitude less than field measurements
(Daniel, 1987, Williams, 1988). This primarly
stems from the high hydraulic gradients of several
hundred under which laboratory test are performed,
compared with normal field hydraulic gradients of
less than 1.0. Such high gradients generate unnatural
fiow conditions, which adversely affect hydraulic
conductivity leading 1o errors (Quigley et al., 1988).
Other problems with laboratory tests are the size of
the samples, which are insufficiently large to account
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for field heterogeneities such as cracks, or their insuf-
ficient duration to account for long term interactions
between the liner and the leachate (Farquhar, 1994).
The only correct hydraulic conductivity is that exhib-
ited by the liner in place. determined by seepage
measurements in the field using large-scale infiltrom-
eters. However, these are expensive and take several
months to complete. ,

Thus, natral clay liners, whlkt probably more
durable and cenainly cheaper and more environmen-
tally friendly than synthetic liners. may not perform a
purely containment function as adequately as might
be hoped over the longer term, due to problems of
chemical interaction with leachate, difficulties in
placement and in precise determination of hydraulic
conductivity. However, in the event of failure of clay
liners, attenuation properties of the clays can mediate,
1o a greater or lesser extent, groundwater contamina-
tion by the leachate.

Furthermore, it has now been recognised that the
dominant mechanism of contaminant migration may
be diffusion and not advection, (Rowe, 1994b).
Consequently, and this applies both to synthetic and
naroral materials, even if the liner system performs to
expectation, and leakage is minimal, migration of
contaminants through the liner by diffusive processes,
may still occur. Therefore, complete containment of
all contami aste ma a
fallacy. However, migration of contaminants through

—Tmatural clay liners may be mitigated by the artenuation
properties of the clays.

3.3. Unsuirability of sites

As a consequence of the over-reliance placed in
liner technology, frequently little attention is paid to
local geological/hydrogeological conditions in the
choice of sites for landfills. Indeed, not only are the
most suitable sites from a geological/hydrogeological
perspective ignored, but often sites are selected
regardless of negative geological factors. In_fact,

—misplaced trust in the containment concept is 50 abso-
—lute, that the geological/hydrogeological characteris-
_tics of any proposed site are generally seen as no more
than the basis for an elaborate engineering plan, based
on the artitude that any site can be engineered for
" Tandfilling (O"Sullivan, 1995).
~ For example, landfills are frequently sited in pre-

4

excavated holes such as quarries and gravel pits.
chosen because a hole already exists, thus reducing
the cost of site development. Rocks forming the floors
and sides of quarries are typically highly fractured due
to blasting operations, so generally present little
barrier to leachate migration. Similarly, gruvel
provides little natural attenuation to migrating
leachate. In such quarry sites, the lining system is
often placed almost directly against the bedrock,
commonly with only a very minimal thickness layer
of gravel or soil beneath it, primarily as protection for
the liner. Quarry sites selected may even be filled with
water, and thus must be temporarily drained to lower
the local water table in order to install the lining
system and emplace the refuse.

At one such site in Ireland, bedrock of highly karsti-
fied limestone, is first quarried for road metal down to
the level of the water table, creating a hole which is
then lined and used as a landfill site. The site is
coastal, occupying part of a small peninsula. which
Jjuts into a tidal lagoon, the mudfiats of which are used
for oyster farming. The limestone bedrock forms part
of a major limestone syncline, representing an impor-
tant regional aquifer. Not only is there the potential to
pollute an ecologically sensitive area, in the event of
leakage or liner failure, but widespread contamination
of groundwater in this regionally important aquifer is
also a serious risk. However, although from a geolo-
gical/hydrogeological perspective it represents the
worst possible scenario, the site is generally regarded
as a very satisfactory site on the basis that, because of
its seclusion, it has attracted little local opposition
apart from the owner of the oyster farm.

The fact that, at this and many other such sites,
there is no underlying geological barrier to control
TTeachate migration in order to give secondary protec-

on i the event 0 ure
seems to have been of little importance in selecting
the site. Indeed at some sites, overburden with a high

arenuation potential has been stripped away during

site development. Clearly the need for a secondary
natural geological barrier to leachate migration is
regarded as unnecessary, thus placing total reliance
on artificial lining systems. In view of the leakage
problems and uncertainties as t the Ilong-term
durability of artificial liners outlined above, this repre-
sents at best a naive and somewhat ill-advised trust in
such liners.
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3.4. Impacr on landfill waste degradation rares

Encapsulation of waste inhil_:;;iw
and_considerably proiongs-th ivity of the waste.

The most critical flaw in the current containment land-

fill ethos, is the misconception that encapsulation of -

landfill waste within antificial liner systems will, by
minimising leachate and gas production, protect the
environment (Joseph and Mather, 1993). In fact
the opposite is more likely to be the case. By
isolating the waste from the natural agents of degra-
darion, particularly water (i.e. keeping the waste dry).
rates of degradation within the waste will be mini-

mised, thereb ing the activity of the
and inhibiting its stabilisation to an inert state. Stabi-

lisation of waste results from degradation processes
which, whether they occur over a period of decades or
centuries, involve the production of the same amount
of leachate and gas (Joseph and Mather, 1995).
Permanently isolating the waste, with the resultant
long-term threat to the environment, will necessitate
an infinite period of monitoring (Carter, 1993; Steg-
mann, 1995). Furthermore, MMIEW_ER;
infiltration, designed to minimise the production ©
“teachate, Teads to the generation of a highly concen-
trated, toxic leachate, which in contact with the arfi-
ficial membrane over a long time-span, may have an
extremely corrosive effect on the membrane, leading
to its de fLon.

It is clear thar there is a fundamental flaw in the
reasoning that has led to the current landfill Jegisla-
tion. On the one hand, encapsulation of waste in land-
fills within artificial lining Systems reduces the
potential for environmental pollution by leachate in

“the short and medium term. On the other hand,
however, minimisation of the production of Jeachate
_r_gggl_:ing from the ‘dry entombment’ of the waste,
inhibits its degradation, delaying its stabilisation to
—am inert state. Given the uncerainty regarding [he

durability of artificial lining systems over a long
time-span, it also increases the potential for environ

me-span, it also i tential for environ-

mental pollution in the long t
Wofthispmm?d to the concept
of accelerated waste decomposition (AWD) (Harris et
al., 1994) by enhancement of microbial degradation
processes — the ‘bio-reactor landfill’ concept (Camp-
bell, 1992; Blakey et al., 1995). Microbial commu-
nities are complex and only poorly understood and,

given the heterogeneity of waste und the vuriety of
environmental conditions which exist within landfilis,
it is not surprising that there is much uncertainty
regarding microbiological processes and the optimal
conditions for their enhancement. It would appear
unlikely that control of microbial processes within
landfills can be achieved within the foresecable future.
for the ‘bio-reactor lundfill’ concept to become a
reality (Blakey et al., 1995).

What has become clear from waste degradation
research, is the critical importance of moisture content
in promoting microbial activity. In order to increase
moisture content, some method of periedic flushing of
the waste with water, referred 1o as ‘below cap irriga-
tion’. must be accomplished, one solution being recir-
culation of leachate (Barber and Maris, 1984). This,
however, requires installation of sophisticated below
cap irrigation systems, and problems of efficiency of
recirculation remain. It seems somewhat ludicrous
that on the one hand ingress of rainwater to the
waste is inhibited by capping. whilst on the other
expensive below cap irrigation sysiems must be
built into the landfill design to accomplish what
could be achieved naturally.

3.5. Aftercare
A o
_ing of landfills may nancially unacceptable. The
new EU regulations and national legislation of
member states holds landfill operators responsible

for i landfills after comple-
tion an ire the license holders to
post bonds to cover financial aspects of the discharge

of their responsibilities under the terms of the license.
Furthermore, the licensee will not be ablé 1o surrender
the license until the regulatory agency is satisfied
that the facility concerned is not causing, and is
unlikely to cause future environmental poliution.
This aspect of landfill regulations has major implica-
tions for landfill operators, in that the landfill opera-
tors, be they local authorities or private contractors,
will be responsible for the landfill for as long as
the waste is active and has a potential TG Cause
on. Thus a scenario of long-term, unpre-
ictable, maintenance and monitoring costs following
completion and capping of the landfill (after revenue
eamings have ceased) looms for landfill operators

\ovnd S
MM‘\WWj
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(Mather, 1995). 1t therefore becomes incumbent on
landfill operators to ensure that the rate of degradation
of waste in landfills is optimised in order 10 reduce the
time-scale of their [iability.

The threat of long-term liability also has serious
implications both for landfill operators and regulatory
agencies. Should the liner system fail before the waste
is stabilised to an inert state, Jeading to eachaie or gas
migration and environmental pollution, then under the
; iple; il be
liable. The economic ramifications of this for landfill

aperators, given the unpredictability of the costs of

mitigation of environmental damage possibly decades
into the future, would seem an unacceptable risk,
regardless of long-term liability insurance cover.
Furthermore, legal difficulties in enforcing such a
principle several decades or even cenfuries inio the
future, may be daunting, and pose a major problem

for regulatory agencies.

3.6. Financial and social costs

The containment strategy employs a costly high
technology engineering solution, which puts severe
constraints on the economics of the landfill operation.
Because of the high cost of preparation of the site and
purchase and installation of the lining system, it has
become uneconomic 10 develop small landfills; and
the trend is now towards huge superdumps serving
large catchment areas. to their remoteness from
thie source of much of the waste arising, these super-
dumps generate further costs, as waste has to be trans-
ported often over great distances, with the inevitable

ure on road networks and the potential for en
me spillages. In order
to reduce the volumes of waste being transported,
construction of a series of transfer stations where
waste is compressed and baled, are an essential addi-
tional component of the superdump landfill manage-
ment strategy. All of this adds to the overall costs of
the landfilling operation.
Furthermore, local communities typically feel
150, ich generates
intense resistance to the siting of such dumps (the

mﬁ@aﬂwgc
of the waste is of local origin. This invariably gives

rise t0 an adversarial and often acrimonious relation-
ship between advocates and opponents of any given

superdump, leading to costly review and licensing
procedures, commonly involving court proceedings.
The loss of social harmony within communitics
confronted by the prospect of a superdump in their
backyard is a cost that cannot be quantified.

The hugely increased costs associated with the use
of artificial lining systems as opposed to in situ natural
liners is illustrated by the case of a small landfill in the
south-west of Ireland. Ballygyroe in north County
Cork is situated upon 21-30 m of very low perme-
ability red lateritic clay (I X 10™" m s™"), representing
a tropical weathering profile, which overlies Old Red
Sandstane bedrock. Opened in [990. following a court
order 1o close the existing landfill, as a stop gap
measure whilst the most suitable site in this adminis-
trative district was sought, this landfill was initially
operated employing a cellular sysiem using the in situ
overburden as a narural clay liner, at a cost of IRE
100,000 per annum.

Eventually it was concluded that this was the best
site available, and a licence was subsequently sought
from the Irish EPA which, despite the geological
evidence of the suitability of the narural clay overbur-
den as a liner, insisted on the installation of an artificial
lining system. A cellular system is still in operation, but
the cells have had to be increased in size, and slopes
considerably reduced in order to accommodate the
lining system, with significant loss of landfilling
space. The annual cost of operation of the landfill is
now in excess of IRE 1,000,000, a tenfold increase.
Sadly, this landfill, an example of an optimum natural
landfill site, and probably the best site in Ireland, is 1o
close due to an injunction obtained by opponents, but it
would inevitably have been forced to close anyway, as
the operational costs make it uneconomic to run, given
that the largely rural area it serves, supports a rather
sparse population of only 70,000. A further negative
impact of the increased costs of operation of the Bally-
gyroe landfill, is that high charges of IR£ 300 per truck
load of refuse, now levied to private refuse collectors or
private individuals delivering waste 1o the landfill,
is likely to have the effect of encouraging illegal
dumping.

3.7. Impact on third world economies

A frequently unappreciated ramification of current
waste management policies is their impact on third

A%
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world economies. The high technology containment
strategy embraced by the richer western nations is
generally beyond the financial and technological
resources of poorer nations, Given the difference in
operational costs in installing an artificial liner as
opposed to using a natural geological barrier. as illu-
sirated above, the promotion by the EU and other
westemn nations. of a containment strategy based on
artificial lining systems. must have a profoundly deiri-
mental impact on the economies of poorer developing
countries, placing unnecessary demands on their very
limited financial resources.

Groundwater is a critical resource to many third
world nations, particularly those with arid climates
and thus limited surface water supplies. In addition,
poor sanitation infrastructure in many third world
countries tends to make surface waters particularly
prone to pollution, so groundwater may be the only
reliable source of good quality drinking water. The
need to preserve the quality of groundwater is a strong
motivation to third world nations 1o follow a landfill
management policy which gives greatest protection to
groundwater from contamination by landfill leachate.
That third world governments are misled into believ-
ing that the expensive containment strategy is the
safest, most cost-effective approach, is an indictment
on westemn self-interest, since it is the western nations
who mainly manufacture and supply the expensive
landfill lining systems.

In at least one developing nation, South Africa,
opposition to unlined landfills has arisen, due to the
mistaken belief that since the richer western nations
are pursuing this approach, then it must be the best
available technology, i.e. the BATNEEC principle.
This is an unfortunate development, because there is
a strong likelihood that most third world nations
possess numerous sites, which have adequate geo-
logical/hydrogeological characteristics o enable the
pursuit of landfill management strategies that make
use of the natural attributes of the site. In the more
overcrowded nations of Western Europe, the shortage
of sites with adequarte natural geological barriers may,
in many instances, make the use of landfill liners an
unavoidable necessity. On the other hand, in develop-
ing countries with less infrastructure, it is probable
that there exist numerous sites with suitable natural
liners, both for containment or ‘dilute and disperse’,
or sites with natural hydraulic traps. Identification of

such sites will allow developing nations to pursue
more cost-effective landfill management strategies,
and westem technology would perhaps be better
channelled into supporting the achievement of such
aims.

3.8. Failure af this generation to deal with all its

generated waste

The most serious ramification of the current
containment policy of landfill management is that
the present generations waste problems will be left
for the next generation to deal with. A fundamental
consequence of encapsulating landfill waste and
stgnificantly reducin egradation rate, is that

is erations waste will still be active and posing
problems-certatniy for the next generation, and €ven
perhiaps for several future generations. Given that
fiture waste production is unlikely to decrease, and
waste management problems are also unlikely to
diminish, it seems morally indefensible that, in addi-
tion to having to deal with their own waste problems,
future generations may have to deal with waste
problems created by this generation,

4. Alternative natural landfill management
strategies

Natural solutions, which employ the hydrogeo-
logical characteristics of the subsurface and the attenua-
tion properties of subsurface materials, are totally
ignored in current landfill management strategies.
Indeed, as indicated above, no provisions have been
made in EU regulations for landfill management stra-
tegies other than containment, and in fact the current
legislation for most member nations based on these
regulations prohibits other srategies. The advantage
of using natural in situ geological/hydrogeological
barriers is that the natural infiltration and percolation
characteristics of the subsurface are not disrupted. and
little or no maintenance costs are involved. Such
natural barriers do not encapsulate waste and inhibit
its degradation, provided the natural characteristics of
the barrier are appropriately employed. Twotypes.of
natural leachate management solution are available,

aamely “ilgte and disperse’ and hydraulic waps.
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4.1. Dilute and dispersc

The ‘dilute and disperse” principle of leachate
management. defined by Gray et al. (1974). has
been largely superseded by the containment strategy.
It relies both on the natural Jow permeability and also
the attenuation characteristics of geological barriers in
the subsurface to control groundwater pollution by
landfill leachate. This method of leachate manage-
ment employs the natural confinement potential of
primarily low permeability clay-rich overburden
and. to a lesser extent. bedrock to impede the migra-
tion of leachate from the landfill. whilst at the same
time attenuating and.purifying it by processes of
filtration, sorption and ion exchange. Such natural
processes are in continuous and effective operation
in the purification of groundwater, which under
normal circumstances requires no treatment for use
as household water supply.

The dilute and disperse principle has been militated
against by current legislation that requires all leachate
emanating from the landfill to be collected and treated
(Mather, 1995). These regulations have been intro-
duced despite the fact that field and laboratory studies
(e.g. DOE, 1978), have highlighted the effectiveness
of natural processes in attenuating leachate concentra-
tions. The conclusion reached was that, in appropriate
situations, the dilute and disperse method would be
effective enough to prevent the pollution of water
resources, and could be used as a leachate manage-
ment strategy. More recent studies (Warith and Yong,
1991, Batchelder and Mather, 1998; Batchelder et 2l,
1998) have confirmed the capacity of clay-rich over-
burden and mudrocks to attenuate leachate. The dilute
and disperse principle of leachate control has been
unfairly maligned, much of the criticism being that
it represents no control whatsoever and relies on,
largely unknown, subsurface characteristics at any
individual site. However, failure of this approach
has stemmed largely from the fact that at numerous
landfill sites where the strategy was employed, no
adequate geological/hydrogeological investigation
was undertaken. Thus, many selected sites were
totally inappropriate for this method of leachate
management, due to the absence of a suitable geo-
logical barrier to attenuate the leachate.

Natural geological barriers, may be defined as low
permeability clay-rich geological units (hydraulic
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conductivity <10™"ms™"), which can perform the
function of an atenuating laver, enabling leachate to
percolate slowly downwards, simultaneously under-
going attenuation by filtration. sorption and exchange
processes with the clays in the unit. Extremely low
permeability geclogical units (hydraulic conductivity
<10™"ms™") cannot fulfil a “dilute and disperse’
function. as they perform in a similar manner to arti-
ficial or natural lining systems. providing compiere
containment of all emissions. Similarly. geclogical
units with higher permeability (hydraulic conductivity
>10""ms""), do not provide sufficient confinement
to leachate, 50 are also unsuitable for a ‘dilute and
disperse’ role. The optimum permeability for ‘dilute
and disperse’ is of the order of 1077-10 " ms™".
although in situ geological units just outside that
range, could have their hydraulic conductivity modi-
fied by addition of fine sand in the case of extremely
low permeability natural units, or clay in the case of
higher permeability units. In most instances, it would
probably be necessary to partially excavate the natural
barrier layer in order to remove stones. homogenise it
and remould it, and any modification of hydraulic
conductivity by addition of sand or clay could be
undertaken prior to re-emplacement:

The suitability of any individual barrier layer for
‘dilute and disperse’ is a function not only of its
permeability, but also of its attenuation potential,
which is dependent principally on the proportion of
clay minerals and iron and manganese oxides present
in the deposit, and also the types of clay minerals
present, due to the variable sorption and cation
exchange capacities (CEC) of the various clay mineral
groups. Of the major clay mineral groups, the least
activity (sorptive capacity) and also the lowest CEC
are possessed by the kandites. The illites have
higher activities and CEC, followed by the sepiolite-
palygorskites, followed by the vermiculites, whilst the
smectites have the highest CEC and sorptive capaci-
ties due to their ability both to adsorb ions on to
their external surfaces and also to absorb ions between
their lattice sheets (Velde, 1992). Interactions between
leachate and clay liners include ion exchange,
adsorption—desorption, particle size reduction, mineral
dissolution and clay mineral disordering and collapse
(Batchelder and Mather, 1998; Warith and Yong,
1991). High swelling clays such as the smectites are
more prone to mineral transformations and collapse
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than mixed clay mineral assemblages and the low
swelling illite and kaolinite clay groups (Batchelder
and Mather, 1998). Furthermore. clay-rich overbur-
den and mudrock, can buffer acid leachates, leading
to precipitation of heavy metals (Batchelder et al.
1998), which displace Na*, Ca®* and Mg™* on clay
mineral surfaces by cation exchange mechanisms
(Mohamed et al, 1994).

If improvement of the attenuation characteristics of
the barrier layer is necessitated, options may be inter-
mixture with local clay-rich material or enhancement
with imported bentonite. However, although the
montmoritlonite component in bentonite has the high-
est sorption and CEC of the common clay minerals
(Velde, 1992; Cancelli et al., 1994), employment of
bentonite-based mineral layers in artificial lining
systems is not based on these properties, but rather,
as has been pointed out earlier, on its very high
swelling capacity.

The minimum thickness requirement of an attenu-
ating layer should be dependent on its hydraulic
conductivity, so that provided the attenuation poten-
tial of the layer was sufficiently high, the limiting
permeability could be related to layer thickness. In
order to ensure that a geological barrier would, on
its own, give sufficient protection to the environment,
stringent geotechnical requirements regarding the
nature, thickness, hydraulic conductivity and attenua-
tion potential of the barrier would need to be specified.
Furthermore, rigorous site investigation and field and
laboratory testing of the permeability and attenuation
properties of the geological unit would be a primary
requirement of any application for a landfill licence.

Wagner (1994) has introduced the concept of a
double mineral base layer (DMBL). This consists of
an ‘active’ layer with a high content of highly active
smectite clays (bentonite) and/or carbonate, perform-
ing an attenuation function through processes of
sorption and ion exchange, above an ‘inactive’ layer
composed predominantly of more stable clay minerals
such as kaolinite, which performs a confinement
function, but undergoes minimal reaction with the
leachate. The presence of the inactive layer beneath
the attenuation layer impedes downward movement of
leachate maximising the reaction time between the
active layer and the leachate. As pointed out by
Wagner (1994), this arrangement may represent a
better option than a single attenuating layer, as the

At

two functions of confinement and attenuation may
be mutually exclusive. since the sorption and ion
exchange processes in clays lead to a gradual reduc-
tion in swelling capacity and consequent increase in
permeability. The two layers could be developed
simultaneously from natural in situ clay deposits, by
excavation of the natural material. separation of the
excavated soil into two piles and treatment of them
separately, adding kaolinite to one to create the
inactive confining layer, and smectite to the other to
form the active attenuation layer. Organic material
could also be added to the active layer to enhance
its sorptionfion exchange properties and so improve
its atienuation potential. Care would be required in
placement of the inactive layer to ensure a suitably
low hydraulic conductivity, whereas the hydraulic
conductivity of the active layer would not be so criti-
cal. Such a DMBL liner design could represent a type
of “dilute and disperse’ leachate management solu-
tion, provided the hydraulic conductivity of the in-
active layer was sufficient to allow slow migration
through it of the atienuated leachate leaving the active
layer.

More rapid stabilisation of waste in such ‘dilute and
disperse’ landfills could be achieved by allowing
unrestricted ingress of rainwater into the waste, thus
promoting biochemical and microbial degradation
processes. In addition a more dilute and therefore
less toxic leachate will be produced. Therefore it
would be highly advantageous if the capping
consisted of a permeable material, whilst pretreatment
of the waste by shredding could improve rainwater
percolation and access to the waste.

The main danger of uncontrolled rainfall infiltration
into the landfill is the build up of leachate head, parti-
cularly after periods of heavy rainfall. This would
increase the rate of leachate migration through the
attenuation clay layer below the landfill, and poten-
tially lead to hydraulic failure of the attenuating layer
and resulting groundwater pollution. The solution to
this problem is to install an efficient drainage and
leachate collection system above the attenuating
layer, which could control the leachate head in order
to prevent shock loading of the receiving environ-
ment. The collected leachate could be stored in
leachate ponds and recirculated to the landfill surface
during periods when the leachate head is low, so that
the leachate collection system would perform the
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Fig. 1. Aucnuation landfill with double mineral base layer (DMBL), consisting of a kaolinile-enriched “inactive” clay layer overlain by a
smectile-enriched “active” clay layer. A drainage layer with 2 leachate collection system to control the ratc of leachale migration overlies the
DMBL, 10 prevent shock loading of the DMBL. A landfill gas collection layer overlies the wasie and the capping consists of moderately

permeable soil to allow ingress of rainwater,

function of controlling the rate of leachate migration
from the landfill. The final mass release to the sensi-
tive environment should be at a rate which gives rise
10 no hazard and does not cause unacceptable damage
o the environment (Knox, 1989). Fig. 1 depicts a
simplified schematic diagram of the elements of an
attenuvation landfill.

4.2. Hydraulic traps

Hydraulic traps, the other type of natural solution,
are hydrogeological situations where, instead of
leachate migrating outwards from the landfill into
the surrounding subsurface, the groundwater
surrounding the landfill migrates into the landfill.
This reversal of the migration path not only

£

suppresses outwards advective flow of leachate from
the landfill, but the addition of ingressing groundwater
1o the leachate produced within the landfill dilutes it,
rendering it less harmful. It is necessary to collect the
diluted leachare and dispose of it, otherwise the build-
up of leachate plus ingressed groundwater would
ultimately overtop the landfill.

Natural hydraulic traps are quite common and
usually associated with hollows, often containing
lakes or swamps. It is also possible to anificially
create a hydraulic trap, by siting the landfill within a
pit excavated in the subsurface to a depth below that
of the local water table, and controlling the leachate
head within the landfill, so as to maintain it at 2 lower
level than that of the water table in the surrounding
ground. This creates a negative hydraulic head
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Fig. 2. Hydraulic 1rap landfill exeavated to below the local waler table within low permeability clay-rich overburden. Grovndwater migrates
towards the landfill. and the water leve] within the waste is maintained at a lower level than the local water 1able by the leachate collection
system. The landfill gas collection system and the capping are similar to that for the anenuation landfill.

towards the landfill, which thus acts as z sump
towards which groundwater will migrate, so counter-
acting leachate migration from the landfill. Water-
filled quarries represent examples of holes below
groundwater level, but the permeability of the
surrounding rocks make this type of hydraulic trap
unsatisfactory, since they must be drained to enable
waste to be emplaced, temporarily lowering the local
water table. During this period, leachate can migrate
outwards into the surrounding groundwater.

Most landfills employing hydraulic traps, be they
natural or antificially created (Rowe, 1988), are lined
with a synthetic lining system, so no cost benefit is
derived from the hydraulic trap. Whilst lining may be
advantageous to reduce ingress of groundwater from the
surroundings during emplacement of the waste, the
whole advantage of the hydraulic trap is that leachate
cannot migrate outwards regardless of whether the land-
fill is lined or not, so lining the landfill renders the
hydraulic trap superfluous. Clay-rich overburden
would behave as a natural barrier to groundwater move-
ment, impeding ingress of groundwater during waste

48

emplacement activities, but still allow operation of the
hydraulic trap, both during the operational phase of the
landfill, and after waste emplacement has ceased.

Alrthough the negative hydraulic head induced by a
hydraulic trap suppresses advective flow of leachate
from the landfill, diffusional flow may, in response to
a concentration gradient, result in migration of
contaminants outwards from the landfill against the
hydraulic gradient (Barone et al., 1989). Furthermore,
Rowe (1994a) has pointed out that diffusion of
contaminant can even take place through synthetic
landfill liner membranes. However, the clay layers
in the lining system have the potential to attenuate
contaminants, provided they are of sufficient thick-
ness. Natural clay-rich overburden will also perform
an attenuating role with respect to diffusing contami-
nants, and will be much more effective in this regard
than an artificial lining system. Thus an artificial liner
system gives no added protection in a hydraulic trap
situation, and is less suitable than a natuvral clay-rich
geological barrier. Fig. 2 illustrates the elements of a
hydranlic trap landfill.



6 A Allen ! Engineering

5. Conclusions

Flaws in the current containment strategy, outlined
above, are:

» leakage problems and major uncertainties as to the
long-term durability of synthetic landfill lining
systems;

+ chemical interaction of many clay liners, particu-
larly bentonite liners. with landfill leachate, leading
to an increase in hydraulic conductivity with time.

s the inability of either synthetic or natural liners to
suppress diffusive transport of contaminants which,
rather than advection, is the dominant contaminant
transport mechanism

» the total reliance placed on the lining system, with
little account taken of geological/hydrogeological
characteristics of sites being selected, and
commonly no secondary geological barrier to
protect groundwater in the event of liner failure;

e encapsulation of waste in a synthetic lining/
capping system, so inhibiting waste degradation
and thus prolonging the activity of the waste, possi-
bly for many decades;

e the financial burden of long-term, post-closure
maintenance and monitoring of landfills;

e the failure to take advantage of natural hydrogeo-

logical solutions to leachate migration, or the

natural filtration, sorption and ion exchange prop-
erties of clay-rich overburden in order to attenuate
leachate;

excessive costs in development and operation of

containment landfills, making the whole strategy

uneconomic and financially unsustainable;

e the unsuitability of such a high-technology, high-
cost waste management strategy to the financial
and technological resources of the less developed
third world nations;

» the present generations waste problems being left
for future generations to deal with.

ology 60 (2001) 3-19

rotection in the short term. but less likelihood of

rious long-term environmental pollution. Earth

ientists (e.g. Mather, 1995. Allen, 1998) favour
¢ latter approach, whereas the engineering commu-
ity. in the belief that an engineering solution is super-
or 10 a natural approach. have promoted the curreni
olicy — which is being followed without due regard
o long-term cost or environmental impact.

The containment strategy employs a purely techno-
ogical approach 1o the managemem of leachate.
ignoring the potential of natural solutions based on
the confinement and auenuation properties of the
ubsurface. High technology engineering solutions
o pollution control are usually expensive and rarely
ompletely sucecessful, and frequently have negative
mpacts, the tendency being that the more sophisti-
ated the solution, the greater the cost and mainte-

ance that they entail {Mather, 1995). A much more
sensible and cost effective approach typically-involves
some form of enhancement of natural processes by the
niegration of a cheap, simple technology.

The containment approach has led to increasingly
more complex technologies being applied to over-
come each succeeding problem. The fundamental
flaw in the strategy is that dry entombment of
waste inhibits - its degradation, so prolonging the
activity of the waste and delaying, possibly for several
decades, its stabilisation to an inert state. Given
the uncertainty regarding the durability of artificial
lining systems over long timespans, the potential for
environmental pollution in the long term is significant.
Furthermore the costs of construction and operation of
containment landfills are excessive, and the post-
closure maintenance and monitoring costs are ulti-
mately unpredictable. If a universal approach to
pollution control is to be adopted, a strategy relying
on complex technologies, beyond the financial and

chnological resources of the less advanced nations,
s unlikely o succeed.

Landfill management opticns are curtailed by the
inflexibility of the current EU landfill regulations and

The alternative landfill swrategies can be repre=  national legislation of member states, which not only

sented as, on the one hand, high technology solutions
offering favourable short-term protection to the envir-
onment, but less certainty of long-term protection,
possibly resulting in serious environmental pollution
in the long-term, as opposed to natural solutions,
which offer possibly less guarantee of environmental

44

makes a containment approach mandatory to the
exclusion of all other strategies, but militates against
the use of natural geological liners in the form of clay-
rich overburden. The current legislation refiects the
triumph of the engineering solution over the natural
solution in landfill management strategies and
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represents an extreme approach to the protection of
groundwater.

Finally, it should be pointed out that the current
regulations render protection of all groundwater as a
mandatory requirement, regardless of whether the
groundwater being protected constitutes a material
resource or not. Not all groundwater can be regarded
as a substantive resource, since a real resource only
exists where it is readily available and extractable in
sufficient quantity at an acceptable cost. Groundwater
only constitutes a resource provided the porosity and
hydraulic conductivity of the subsurface are sufficient
to provide an adequate supply at a sufficient yield for
the: purpose for which the groundwater is being
sought, which at the lowest common denominator
could represent the household supply to a single
dwelling. Commonly, subsurface characteristics do
not fulfil these requirements, so in many areas ground-
water cannot be regarded as a resource. If the ground-
water does not constitute a resource, then protection
of such groundwater becomes a very costly and futile
exercise.

In the light of the foregoing, the conclusion that
must be reached, is that many of the problems asso-
ciated with containment are insurmountable, and that
the containment strategy and sustainability in landfill-
ing are incompatible. It is therefore hard to conceive
of sustainability in landfilling ever being achieved via

the containment approach, and conversely it can be

argued that if sustainability is to be attained, the
containment strategy becomes untenable.
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Elbert County Considers Controversial Waste-to-Energy Plant
A proposed waste-lo-energy incinerator in Elbert county would make electricity by burning trash and

wood chips, but opponents say their county commissioners are pushing the project through with too
many unanswered questions. Elbart county commissioners have not voted on the proposal yet—or

much discussed it al public meetings, although they have certainly been hearing from cilizens about it.

Opponents have spoken at commission meetings where citizens filled the halls, and the weekly
Elberion Star is sending a reporter 1o Florida to check out incinerator plants there. Commissioners
toured a similar plant in Alabama, and have “kicked it around® in work sessions, County Administrator
Bob Thomas tells Flagpole, but they've been waiting for a recommendation about the proposal from
the quasi-governmental Northeast Georgia Regional Commission.

Last weak staffers at that that regional think-tank said they had "insufficient information” to evaluate
the plant's regional impact (they suggested wailing for the state Environmental Protection Division to
review it), and its board voted to delay any recommendation for six months. That puts the ball back in
Elbert county’s court; commissioners could go ahead and decide in March, Thomas says, but
opponenis are asking for a cautious delay. "We are asking questions as a public that the
commissioners should know the answers to, or know how 1o find out,” says Kevin Lewis, who lives in
a home he built about three miles from the proposed incinerator. The facility would be 3 miles

southwest of Elberion off Georgia Highway 72; it would bum trash (including tires, which have high
heat content), wood waste, and sewage sludge trucked in a 90-mile radius. It would generale

Whether this would be an environmentalist's dream or nightmare depends on who you ask (and
perhaps how close to it you live). Space for trash is running oul in many area landfills; new landfills
are eotpensivs given sirict regulations, and neighbors' objections make them hard to site. Many

lants a:!slalreaﬂy bmmerearanumh porgia (one is planned near Vidalia).
C 5 } 2 armilting and “real estate investmant”
ccnmanymaliaspeammlng this praieﬁ hasordymsumsrmﬂsme a landfill and stream
mitigation bank (combined with an industrial park) in Meriwether County, "We manage environmental
projects to gain the highest return on investment,” GreenFirst's website says. "If we see a good
opportunity around projects that we're deing, then we develop them," explains GreenFirst CEQ Emest
Kautmann.

The company's landfillincinerator/generating plant would take in at least 1500 tons of trash daily—just
for comparison, that's five times as much tonnage as the Athens-Clarke landfill handies. Opponents
have questionad whether that amoum of trash and wood chips is reall\-r mlab!s in the area
“wa've done extensive studigs ae | ¢t manager Abbe

was chosen, she says, because "wa Inukad ala map of Gamgla and Ihara are only a couple of
areas where there aren't already paper companies that need pulp... So we're not competing with a
paper company” for wood chips, which will be purchased as a fuel source, The plant will be near a
rail fine, and opponents have speculated that trash could eventually be brought in by rail. Kaufmann
denies that, saying it won't be allowed under the operator's contract,

But GreenFirst won't operate the plant; another company, likely Covanta Energy Corporation, will do
that, CEQ Emaest Kaufmann tells Flagpofe. Covanta, of New Jersey, runs over 40 similar plants in the
Us, and claims to turn 5% of America's waste into electricity. Covanta has also paid hundreds of
thousands of dollars in environmental fines for past EPA violations, according to The Herald
newspaper of Rock Hill, SC. But according 1o the report, an EPA spokeswoman says such violations
are "nol uncommon.” Such plants are required to sell-monitor and then report the resuls; often fines
are assessed afler corrections have been made.

When EPD sets pollution limits, compliance costs to a company are a factor, EPD officials have told
Flagpole in the past. Emissions of pollutants like sulfur dioxide and particulate malter are limited by
permit and monitored closely, but still measured in tons per year al the biggest local air poliuters that
Include Certainteed Corporation, Power Partners, J.M. Huber, Nakanishi, Oliver Rubber Co., and
UGA's physical plant. If it costs a company more than $10,000 per lon 1o remove a pollutant, EPD will
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not usually require it, EPD Permitting Manager Heather Abrams said at a 2005 hearing on
Cerainteed's fiberglass plant expansion. Parlly because of auto emissions from Allanta, Athens is "up
in the higher cancer risk level for northem Georgia,” EPD's Randall Manning said then.

The Elberton waste-lo-energy plant would create 50 full-time jobs (and even more support jobs),
GreenFirst says, and require 400,000 gallons of water a day (lo be supplied by the city of Elberton)
for the incineration process. Stormwater runofl from the landfill would not normally be allowed o go
into a nearby creek, bul would be retained by a settlement pond on the property. The site is 1.3 miles
from the Broad River, near the tiny Madison county town of Cariton.

"This is really the first time in the history of Cariton that 100 percent of the population has been in
agreement on anything,” city councilman Mike Jones iells Flagpole. "We're just kind of now on the
upswing, and this is kind of the last thing we need,” he says. "We're real concemed aboul the idea
thatl we could have 190 trucks a day coming through.” Without discussion, he says, the council voted
unanimously to oppose the plant; but the city of Carlton’s resolution carries no legal weight. The plant
is also opposed by the Broad River Watershed Association and the Sierra Club—and by a local
company that wants 1o open a conventional landtill in Elbert County. Thal company has gone to court
claiming that a November revision to Elbert County's solid waste ordinance favored the waste-to-
energy plant over its own proposal.

Larry Winslett of the Georgia Sierra Club believes "incineration is an outdated and completely
discredited industry” that effectively concentrates metals and other toxics in ash. Even operating
within legal fimits, "there is no such thing as an incinerator that doesn't poliute,” he says. And “there's
not enough wood" in Georgia to feed all the waste-to-energy incinerators that companies like
GreenFirst want to build here, he tells Flagpole— 20 plants throughout Georgia, according to materials
filed with EPD and obtained by the Sierra Club through an open records request. "Thay've gotten it in
their heads that they can throw some wood chips in with thesa things and call them 'blomass,’ and
claim that they're green and renewable,” Winslet! says.

A better solution, he says, is to recycle more. "We need to move lo some serious waste reduction.
You can get down 1o a very low level of waste, if you work at it." But with their voracious appelite for
tuel, waste-to-energy plants only encourage cities 1o ignore recycling etforts in favor of burning more
trash and selling electricity, he says.

Athens might beat Elbert county to the draw in generating elactricity from trash, ACC solid waste
director Jim Corley tells Flagpole. Ten companies have responded to an ACC proposal to collect
methane (a byproduct of rotting trash) from the Lexington Road landfill and bum it to generate
electricity, commissioners could vote on the plan next month. As a contributor to global warming,
unburned methane is worse than CO2; burning methane from the dump could pay the county $5
million over 10 years in carbon credits, renewable energy credits, and electricity sales, Corley says.
"Green" electricity from the landfill could power 2000 homes, he estimates. Al presenl, most of
Georgia's electricity is produced from nuclear and coal-bumning plants.

John Huie
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Plans announced to build $400 million waste-to- Moare Sreal Deals
energy incinerator

By Gary Jones

A company is looking at Elbert County as a possible site for a $400 million “biomass

facility” in which wood waste products from the timber industry and household solid

waste would be used as fuel to produce electricity.

The wood waste and solid waste would be burned to generate steam, and that steam
would run through a turbine generator to create electricity.

GreenFirst LLC Chief Executive Officer Ernest Kaufmann made the announcement
Tuesday afternoon at the Elberton Rotary Club meeting.

GreenFirst will attempt to initiate the process to acquire state and environmental
permits required for the project at next month's Elbert County Board of Commissioners
meeting.

At that meeting, the commissioners are expected to sign off on a “needs” assessment
for the project, according to GreenFirst's Elbert County Project Manager, Abbey
Patterson.

The project would include a landfill in which the company would put ash residue from
the facility.

However, the ash would have other practical uses, according to GreenFirst's Mack
Reynolds, who is also working on the Elbert County project.

Metals would also be recycled from the facility.
MOLES WOMRD 0 DR [oGea0 Tom T e

The landfill, which would hold only ashes from the burned wastes, would be a Subtitie D
landfill that would meet federal specifications, according to Elbert County Manager Bob
Thomas.

Thomas and Elbert County Commissioners Horace Harper, Jerry Hewell and John
Hubbard and The Elberton Star toured a Covanta Energy Solid Waste Incinerator in
Huntsville, Ala., three weeks ago because the same technologies used to build the
Alabama facility would also be used in Elbert County, according to GreenFirst.

That facility converts solid waste into steam for a federal military facility located next to
the incinerator in Huntsville.

Patterson said Covanta would be among a few companies who might contract to run a
finished facility in Elbert County.

According to Thomas, GreenFirst approached the commissioners earlier this year and
asked the county commissioners to consider the project.
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Health Thomas said the facility is proposed for 250 acres of property just off the Athens
Entertainment ighway in southwest Elbert County, but Patterson said that property was one of

Stocks/Finance

several properties being considered.

Search Classified
_ In the past four months, all five Elbert County commissioners (including Frank Eaves

and W.D. Albertson) have toured the Covanta incinerator in Alabama, according to
Thomas.

Oscar Allen, who is vice president of regional operations at Covanta facilities in Florida,
Alabama and Oklahoma, said he estimates the cost of construction on the Elbert

T ) County project to be somewhere in the neighborhood of “$420-t0-$460 miillion” by the
time the facility is complete.

o Allen said the Elberton facility would be Covanta’s first facility in Georgia, although the
go! ' company has considered building facilities in Georgia in the past.

Although Allen said he couldn't be exact, he estimated that the company would hire
T R about 70 employees and that the facility would be a 24-hour-a-day operation like the
incinerator in Alabama.

Find GreenFirst said in a released t an estim jobs would
Web Directory result from ili irectly in the i jobs that will

Yeliow Pages created. In addition, the GreenFirst statement said 2,625 jobs would be created
White Pages ! L .
Meet Someone @ﬂ'
M““—"‘-gmf e Elbert County has economic incentive to host the facility, according to Thomas.
Lottery Result
lﬂof_@:thef B The partnership with GreenFirst would mean Elbert County would no longer spend
Movie Listinas some $400,000 per year in solid waste disposal expense. Additionally, Thomas said the
Maps/Directions county would gain some $2 million in tax revenues from the biomass facility.
nggglgogg
Creeting Cards Patterson, who attended Tuesday's Rotary meeting, said permitting for the project
would be a year-long process and Reynolds estimated that if all goes according to
roposed plans, construction could in toward the end of 2010. when
proposed p \5_______:_______?_93____.__—__________,_ 201}\ L Qﬁ‘uh“
Construction time on the project would be approximately three years, said Reynolds.
GreenFirst and Covanta officials both said the facility proposed for Elbert County would
be regulated by state and federal environmental controls and that the technologies
used would be the most advanced emissions control equipment to ensure safety in
Elbert County.
Part of GreenFirst's mission early in the process will be educating the public on exactly
what is being proposed, said Patterson.
“We are here to let everyone know exactly what we are doing,” said Patterson.
GO .ftg[(’ Google Search
o
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Florida county plans to vaporize landfill
trash

Updatad S/S/2005 10.16 PM ET

E-mail | Save | Print | ) 119
FORT PIERCE, Fla. (AP) — A Florida county has grand plans
to ditch its dump, generate electricity and help build roads —
all by vaporizing garbage at temperatures hotter than the sun.

The $425 million facility expected to be built in St. Lucie
County will use lightning-like plasma arcs to tum trash into gas
and rock-like material. It will be the first such plant in the
nation operating on such a massive scale and the largest in
the world.

Supporters say the process is cleaner than traditional trash

@ E|3(gﬂ'

By Lynrne Stadky, AP

81 Lucie Co
aff, and Ass

ty Solid Waste Director Leo Cordeiro,
t Director Ron Roberts pose &t the
St Luchs ty landfill in Fon Pierce, Fla. Atlanta
based Geoplesma plans fo build & plant that will use
gabhage 10 poweEs homes and production lings

incineration, though skeptics question whether the technology
can meet the lofty expectations,

The 100,000-square-foot plant, slated to be operational in two
years, is expected to vaporize 3,000 tons of garbage a day.
County officials estimate their entire landfill — 4.3 million tons
of trash collected since 1978 — will be gone in 18 years.

No byproduct will go unused, according to Geoplasma, the
Atlanta-based company building and paying for the plant.

Synthetic, combustible gas produced in the process will be used to run turbines to create about 120 megawatis
of electricity that will be sold back to the grid. The facility will operate on about a third of the power it generates,
free from outside electricity.

About 80,000 pounds of steam per day will be sold to a neighboring Tropicana Products Inc. facility to power the
juice plant's turbines.

Sludge from the county's wastewater treatment plant will be vaporized, and a material created from meilted
organic matter — up o 600 tons a day — will be hardened into slag, and sold for use in road and construction
projects.

"This is sustainability in its truest and finest form," said Hilbumn Hillestad, president of Geoplasma, a subsidiary
of Jacoby Development Inc.

For years, some waste-management facilities have been converting methane — created by rotting trash in
landfills — to power. Others also burn trash to produce eleclricity.

But experts say population growth will limit space available for future landfills.

"We've only got the size of the planet,”" said Richard Tedder, program administrator for the Florida Department
of Environmental Protection's solid waste division. "Because of all of the pressures of development, people don't
want landfills. It's going to be harder and harder to site new landfills, and it's going to be harder for existing
landfills to continue to expand.”

The plasma-arc gasification facility in St. Lucie County, on central Florida's Atlantic Coast, aims to solve that
problem by eliminating the need for a landfill. Only two similar facilities are operating in the world — both in
Japan — but are gasifying garbage on a much smaller scale.

Up to eight plasma arc-equipped cupolas will vaporize trash year-round, non-stop. Garbage will be brought in
on conveyor belts and dumped into the cylindrical cupolas where it falls into a zone of heat more than 10,000
degrees Fahrenheit.

\What's This?

Related Advertising Links

Hot Stock Alert - EVSO
Solar Power Your Portfolio With Evolution Solar
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“We didn't want to do it like everybody else " said Leo Cordeiro, the county's solid waste director. "We knew
there were betler ways.”
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No emissions are released during the closed-loop gasification, Geoplasma says. The only emissions will come
from the synthetic gas-powered turbines that create electricity. Even that will be cleaner than burning coal or
natural gas, experts say.

Few other toxins will be generated, if any at all, Geoplasma says.
But critics disagree.

"We've found projects similar to this being misrepresented all over the country,” said Monica Wilson of the
Global Alliance for Incinerator Alternatives.

Wilson said there aren't enough studies yet to prove the company's claims that emissions will likely be less than
from a standard natural-gas power plant.

She also said other companies have tried to produce such results and failed. She cited two similar facilities run
by different companies in Australia and Germany that closed after failing to meet emissions standards.

*| think this is the time for the residents of this county to start asking some tough questions," Wilson said.

Bruce Parker, president and CEQ of the Washington, D.C.-based National Solid Wastes Management
Association, scoffs at the notion that plasma technology will eliminate the need for landfills.

"We do know that plasma arc is a legitimate technology, but let's see first how this thing works for St. Lucie
County," Parker said. "It's too soon for people to make wild claims that we won't need landfills.”

Louis Circeo, director of Georgia Tech's plasma research division, said that as energy prices soar and landfill
fees increase, plasma-arc technology will become more affordable.

"Municipal solid waste is perhaps the largest renewable energy resource that is available to us," Circeo said,
adding that the process "could not only solve the garbage and landfill problems in the United States and
elsewhere, but it could significantly alleviate the current energy crisis."

He said that if large plasma facilities were put to use nationwide to vaporize trash, they could theoretically
generate electricity equivalent to about 25 nuclear power plants.

Americans generated 236 million tons of garbage in 2003, about 4.5 pounds per person, per day, according to
the latest figures from the Environmental Protection Agency. Roughly 130 million tons went to landfills —
enough to cover a football field 703 miles high with garbage.

Circeo said criticism of the technology is based on a lack of understanding.

"We are going to put emissions out, but the emissions are much lower than virtually any other process,
especially a combustion process in an incinerator,” he said.

Circeo said that both plants operating in Japan, where emissions standards are more stringent than in the U.S.,
are producing far less pollution than regulations require.

“For the amount of energy produced, you get significantly less of certain pollutants like sulfur dioxide and
particulate matter,” said Rick Brandes, chief of the Environmental Protection Agency's waste minimization
division.

Geoplasma expects to recoup its $425 million investment, funded by bonds, within 20 years through the sale of
electricity and slag.

"That's the silver lining," said Hillestad, adding that 5t. Lucie County won't pay a dime. The company has
assumed full responsibility for interest on the bonds.

County Commissioner Chris Craft said the plasma process "is bigger than just the disposal of waste for St.
Lucie County."

"It addresses two of the world's largest problems — how to deal with solid waste and the energy needs of our
communities,” Craft said. “This is the end of the rainbow. It will change the world.”

Copyright 2006 The Associated Press. All rights reserved. This material may not be published, broadcast,
rewritten or redistributed.
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US’s First Plasma Gasification Waste-to-Energy Plant Online by 2011

by Matthew McDermott, New York, NY Don 11.11.08

o e o
photo: D'Arcy Norman

The technology involved in plasma gasification, or perhaps more propery plasma arc waste disposal, has been around for about fifty years, but few
facilities exist that utilize it to both dispose of waste and create energy, and none are in the United States. That's about to change.

Geoplasma, pan of real estate developer Jacoby Group (same website), has announced that its planned plasma refuse plant in St. Lucie County,
Florida is expected to come online by 2011,

Here are the details:

Trash Vaporized at 10,000 Degrees
When trash is put into the plasma converter, the 10,000°F heat vaporizes the solid materials, producing a "syngas” consisting mostly of hydrogen and
carbon monoxide. This gas is used to turn an electrical turbine; steam generated in the process can be also utilized to generate electricity.

1500 Tons of Trash = 60 MW

Geoplasma's facility will process some 1,500 tons of garbage a day, and have a net power capacity of 60 MW. In addition to the power generated, the
methane emissions from the landfill can be significantly reduced. Geoplasma says that prices for electricity produced from its facility will be an par with
natural gas.

via: Scientific American
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171 17TH STREET NW, SUITE 1550

EDPLHE“H ATLANTA GA 30343 USA

T.678.538.4321 F.770.206.9150

January 17, 2007

Mrs. Mary McCauley
3930 Dixie Hwy
Madison GA 30650

Mrs. McCauley:

Thank you for taking the time to come to the school last week. I'm sure the class
appreciated the investment of your time to a topic they are interested in. I, too, appreciate
others interested in this technology.

The application of plasma can take several different paths; therefore I did not want to
discourage the potential project in Morgan County. However, it would be designed a

S good deal differently due to capacity needs and the financial opportunity with reduced
energy rates. There is always a way to make a project work if the parties involved make
the commitment to the opportunity.

It was a real treat to present to a “home” audience. In fact after talking to my in-laws, I
realized that I actually worked a summer at the nursery in Bostwick.

Thank you again for coming and if you have further interest in plasma, I am at your
disposal for further presentations or meetings.

Sincerely,

’?W

Mike Ellis
VP Geoplasma

Cc: Mrs. Jane Symmes

WWW.GEOPLSAMA.COM {J‘D
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CHAPTER 29.3 CRITERIA FOR CONSIDERING ZONING AMENDMENTS

Section 29.3.1 Required Findings for Zoning Map Approval. The following standards
governing the exercise of the Board of Commissioners' zoning power are adopted in
accordance with O.C.G.A. §36-66-5(b), as amended, to be used by the Director,
Planning Commission and the Board of Commissioners in reviewing, recommending,
and acting upon applications for map amendments for approval, conditional approval, or
disapproval as appropriate so as to balancing the interest of the public health, safety or
general welfare against the unrestricted use of property:

(a) Compatibility with Adjacent Uses and Districts: Existing uses and use districts of
surrounding and nearby properties, whether the proposed use district is suitable in light
of such existing uses and use districts of surrounding and nearby properties, and
whether the proposal will adversely affect the existing use or usability of adjacent or
nearby properties.

(b) Property Value: The existing value of the property contained in the petition under
the existing use district classification, the extent to which the property value of the
subject property is diminished by the existing use district classification, and whether the
subject property has a reasonable economic use under the current use district.

(c) Suitability: The suitability of the subject property under the existing use district
classification, and the suitability of the subject property under the proposed use district
classification of the property.

(d) Vacancy and Marketing: The length of time the property has been vacant or
unused as currently used under the current use district classification; and any efforts
taken by the property owner(s) to use the property or sell the property under the existing
use district classification.

(e) Evidence of Need: The amount of undeveloped land in the general area affected
which has the same use district classification as the map change requested. It shall be
the duty of the applicant to carry the burden of proof that the proposed application
promotes public health, safety, morality or general welfare.

(f) Public Facilities Impacts: Whether the proposal will result in a use, which will or
could cause an excessive or burdensome use of existing streets, transportation
facilities, utilities, schools, parks, or other public facilities and services.

(g) Consistency with Comprehensive Plan: Whether the proposal is in conformity
with the policy and intent of the locally adopted comprehensive plan.

2g9-6(h) Other Conditions. Whether there are any other existing or changing conditions
affecting the use and development of the property that give supporting grounds for
either approval or disapproval of the proposal.
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STONE MOUNTAIN INDUSTRIAL PARK,; INC.

February 23, 2010

Commissioner Ellen Warren
150 East Washington Street
Madison, GA 30650

Proposed Landfill-Aqua Road
Dear Commissioner Warren:

In 2008, Stone Mountain Industrial Park, Inc., a Pattillo Company, purchased 324 acres
on Pierce Dairy Road with the intent of constructing a first class light industrial park. At
completion, the development will contain over 2,500,000 s.f. of space at a total investment of
approximately $200,000,000, and provide employment for at least 500 people. At the current
millage rate, the proposed investment would annually produce $1,600,000 in real and personal
property taxes in addition to the ripple effect of the jobs in the community.

The proposed industrial park will be competing with sites across the state and the
southeast to attract new industry. Prospects will compare factors such as education,
infrastructure, quality of life and long term property values before choosing a final location.

We are concerned that the proposed landfill will negatively influence the perception of
the area and discourage prospects from investing in the community. Accordingly, we ask you to

consider the long term impact of the proposed landfill on the economic viability of the area as
you evaluate the proposal.

We are available to discuss the proposed project at your convenience.
Sincerely,

STONE MOUNTAIN INDUSTRIAL PARK, INC.

(45 .

Rusty McKellar

5830 East Ponce de Leon Avenue » Stone Mountain, Georgia 30083
Mailing Address: Post Office Box 67 = Tucker, Georgia 30085-0067
Phone: (770) 938-6366 » Fax: (770) 939-4627
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Heritage Tourism Calculation
Via Madison-Morgan Chamber of Commerce

It is estimated that Heritage Tourism generates $5.76 million annually for Madison
and Morgan County.

Assumptions:

Madison-Morgan Chamber of Commerce estimates 60,000 visitors
will visit the Chamber of Commerce office in Madison in 2010.

W Approximately 30,000 more people will visit Madison without going
to the Chamber of Commerce office.

L180% of those 90,000 visitors stay for a day.

Q20% of those 90,000 visitors stay over night.

O The State of Georgia estimates that visitors staying one day will spend
an average of $50/person.

UThe State of Georgia estimates that visitors staying over night will
spend an average of $120/person.

Calculation:
Q80% of 90,000 = 72,000 x $50 = $3,600,000 +
d20% of 90,000 = 18,000 x $120 = $2,160,000 =
0$5,760,000 in revenue from Heritage Tourism in 2010

%



SEARCH
Owner Name: CITY OF MADISON
Mailing Address: P O BOX 32

MADISON , GA 30650

Location Address: 0 INDIAN CREEK ROAD

Legal Description:  FR BANKS 12.202 ACRES INDIAN CREEK RD

Digest Class: Exempt
Preferential Use

Covenant Year:

Parcel Map: Maplt!

Previous Value

$427,300

No Improvement Information

Total Value Year Built
$389,335 2007
$15,494 2007

No Additional Features Information

Sale Date

| 5/13/2005

Current Value

$524,100

Used As
15Govt Comm Service Bldgs
15Govt Comm Service Bldgs

Sale Price

i $183,100 (

3/29/10 1:59 PM

Today's Date: 3/29/2010

Parcel Number: 046 109 A

Tax District: UNINCORPORATED
Neighborhood Code: INDDWN

Acres: 12,2

Homestead Exemption: S0
Conservation Use

Covenant Year:
Building Sketch: -~ Select Document-- %
Property Photo: N/A
Land Value
$119,400
Building Area
4,704
144
Deed Page
I----'__‘—————-

! 374 115

http: / /morgan.binarybus.com /lookup/property_card.asp?cmd=SHOWPARCEL&PID=046%20%20%20%20109%20A Page 1 of 1

(4


http://morgan.binarybus.com/lookup/property_card.asp?cmd=SHOWPARCEL&PID=046%20%20%20%20109%20A

052005
Wm

RECORDED:
BOOK . PAGE il
Morgan Co., GA, HeaiEsmrmnsierm DEPUTY CLERK
R# 159511
WARRANTY DEED
STATE OF GEORGIA Lamberi & Reltman, LLC
COUNTY OF MORGAN 126 East Washington Street
Madison, GA 30650
73 File #2005C0OM (12)

THIS INDENTURE, Made the __{-i day of May, in the year of our Lord Two Thousand and Five,
between JEFFERSON LAMAR BANKS, JR. of the County of Morgan, State of Georgia, hereinafter
whether singular or plural referred lo as “Grantor,” and CITY OF MADISON, presently composed of
Mayor Bruce E. Gilbert and Barry N. Lurey, Fred Perriman, Rick Blanton, R. D. Crawford and
Bonnie B. Binion, Council Members of the County of Morgan and State of Georgia, hereinafter whether
singular or plural referred to as “Grantee,” (the words “Grantor” and “Grantee” to include their respective
heirs, executors, administrators, successors and assigns where the confext requires or permits. )

WITNESSETH: That the Grantor, for and in consideration of the sum of ONE HUNDRED
DOLLARS AND OTHER GOOD AND VALUABLE CONSIDERATION, in hand paid at and before the
sealing and delivery of these presents, the receipt whereof is hereby acknowledged, has granted,
bargained, sold, aliened, conveyed and confirmed, and by these presents, does grant, bargain, sell, alien,
convey and confirm unto the said Grantee, all the following tract of land:

All that certain tract or parcel of land, situate, lying and being in Land Lot 321 of
the 286™ (Mann) GMD, 15" Land District, Morgan County, Georgia, containing
Twelve and 202/1000ths (12.202) Acres, more or less, fronting on the Eastem
Right of Way of Indian Creek Road (50 ft. prescriptive right of way) and being
more particularly described by plat and survey prepared by Whitley Land
Surveying, Inc., William E. Whitley, RLS, #2686, dated March 10, 2005, a copy
of said plat is recorded in Plat Book 37, Page 4 |, Clerk’s Office, Morgan
County Superior Court and reference to said plat and the detail shown thereon is
incorporated herein for a more accurate description. Being bounded on the West
by the Eastern right of way of Indian Creek Road; bounded on the Nonh, East and
South by other lands of J. Lamar Banks, Jr. This being a part of the same property
as canveyed by Laura Davis Poole and others to J. Lamar Banks by several deeds,
commencing in Deed Book 249, at page 658, Clerk's Office, Morgan County
Superior Court.

This property is conveyed subject to the following:

All 2005 and subsequent years ad valorem taxes;

All easements for utilities and roads;

All zoning ordinances for Madison and Morgan County; and
All detail as shown on the above referenced plat.

it

TO HAVE AND TO HOLD the said above tract or parcel of land, with all and singular the nights,
members, and appurtenances thereof, to the same being, belonging, or in anywise appartaining, 1o the

only proper use, benefit and behoof of the Grantee forever in Fee Simple, and, the Grantor will warrant

L9



PT-61 (Rev. |1/04)

mﬂ-mwﬂmmmmﬂww
SELLER'S LAST NAME FiRST NAME MIDDLE

PT-61 104-2005-00651

SECTION C - TAX COMPUTATION

Exempt Code HOHE
Banks, Jr. Jefferson Lamar I no axempl code enter NONE
MAILING ADDRESS (STREET & NUMBER)
1. Actual Value of consideration recefved by seller
2909 Loch Lomand Drive Compita Uiun TA I et vales ot $AA3,939:90
I’Ew.auurmrm.zrm.mm DATE OF SALE A ol of fasl and 80.00
Conyers, GA 30094 USA 5/12/2005 Parsonal property ’
SECTION B - BUYER'S INFORMATION (Do not use agent’s information) 2. Fair market value of Personal Property only $0.00
N
BUYERS'S BUSINESS / ORGANIZATION | OTHER NAME 3. of ans and innoes $0.00
City of Madison not ramoved by transfer ”
MAILING ADDRESS [Must use buyer's address for tax billing & nolice purposes)
4. Net Taxable Value $183,030.00
P. 0. B ox 32 (Line 1 or 1A less Lines 2 and 3)
m.nnmfm;mmm.mm ‘B,Mclt h{i:;l“uﬂ 5. TAX DUE at .10 per $100 or ¢ s103:10
Madison, USA { ) Agricultural | )Industrial (Minimum $1.00)

SECTION D — PROPERTY INFORMATION (Location of Property (Street, Route, Hwy, etc))

HOUSE NUMBER & EXTENSION (ox 265A) PRE-DIRECTION, STREET NAME AND TYPE, POST DIRECTION SUITE NUMBER
Indian Creaek Rd.
COUNTY CITY (IF APPLICABLE) 'MAF & PARCEL NUMBER ACCOUNT NUMBER
MORGAN 046-109
TAX DISTRICT GNMD LAND DISTRICT ACRES LAND LOT SUB LOT & BLOCK
286th 15th 12.202 321
SECTION E - RECORDING INFORMATION (Official Use Only)
DATE DEED BOOK FAGE PLAT BOOK PLAT PAGE
374 115
ADDITIONAL BUYERS
None




SEARCH

Owner Name:

Mailing
Address:

Location
Address:

Legal
Description:

Digest Class:
Preferential
Use

Covenant
Year:

Parcel Map:

Previous Value

$552,648

PARKER ELIZABETH PATTILLO

C/O STONE MOUNTAIN INDUSTRIAL PARK INC 5830 EAST PONCE DE

LEON AVENUE
STONE MOUNTAIN , GA 30083

0 INDIAN CREEK ROAD

Agricultural

Maplt!

Current Value
$535,800

No Improvement Information

No Commercial Information

No Additional Features Information

Sale Date
9/30/1998

7/10/2008
7/15/2008
4/21/2009

Sale Price
$1
30
$516,100

Today's Date:
Parcel Number:

Tax District:

Neighborhood
Code:

Acres:

Homestead
Exemption:

Conservation Use
Covenant Year:

Building Sketch:
Property Photo:

Land Value
$535,800

Deed Page
238 381
451 1010
463 457

http:/ /morgan.binarybus.com/lookup/property_card.asp?emd=SHOWPARCEL&PID=047%20%20%20%20001%20A

ol

3/29/10 2:05 PM

3/29/2010

047 001 A
UNINCORPORATED

93.84

N/A
N/A

Page 1 of 1


http://morgan.binarybus.com/lookup/property_card.asp?cmd=SHOWPARCEL&PID=047%20%20%20%20001%20A

DOCE 002453
FILED IN OFFICE

O7F/15/2008B 032:20 Ph
BK : 451 PG: 1008- 10089

JODY W WOSS

CLERK OF SUPERIDOR COURT

MORGAN COUNTY

REAL ESTATE TRANSFER TAX

FPAID: €A4TZ. DD
R# 17030

[The space above this line is reserved for the use of the Clerk of the Superioe Court)

Afier recording, return to:

SLUTZKY, WOLFE AND BAILEY, LLP
2255 Cumberiand Parkway

Building 1300

Atlanta, Georgla 30339

STATE OF GEORGIA

COUNTY OF MORGAN

LIMITED
WARRANTY DEED

THIS DEED, made as of the Lﬁ'}day of July, 2008, by and between J. LAMAR BANKS
A/K/A JEFFERSON LAMAR BANKS, JR., an individual resident of the State of Georgia, as
party of the first part, (hereinafter "Grantor") and ELIZABETH PATTILLO PARKER, an
individual resident of the State of Georgia, as party of the second part, (hereinafter "Grantee") (the
terms Grantor and Grantee to include their respective heirs, successors, and assigns where the
context hereof requires or permits).
WITNESSETH:

That Grantor, for and in consideration of the sum of Ten Dollars ($10.00) and other geod and
valuable consideration, in hand paid at and before the sealing and delivery of these presents, the
receipt, adequacy and sufficiency of which is hereby acknowledged, has granted, bargained, sold and
conveyed, and by these presents does hereby prant, bargain, sell and convey unto Grantee the
following described property, to wit:

All that tract or parcel of land lying and being in Land Lots 315 and
321 of the 15™ Land District of Morgan County, Georgia and being
more particularly described on the Exhibit “A” attached hereto and
by this reference incorporated herein.

TO HAVE AND TO HOLD the above-described tract or parcel of land, with all and singular
the rights, members and appurtenances thereof, to the same being, belonging, or in anywise
appertaining, to the only proper use, benefit and behoof of Grantee, forever, in FEE SIMPLE,

(A



T ST To be filed in MORGAN COUNTY PT-61 104-2008-000554

SECTION A - SELLER'S INFORMATION (Do not use agent's information) SECTION C - TAX COMPUTATION
SELLER'S BUSINESS | ORGANIZATION | OTHER NAME
J. Lamar Banks aka Jefferson Lamar Banks, Jr. I no exempt code enter NONE oo
MAILING ADDRESS (STREET & NUMBER)
1. Actual Value of consideration received by seller $472,000.00
1991 Pierce Dairy Road Complete Line 1A if actual value unknown .
CITY, STATE | PROVINCE | REGION, ZIP CODE, COUNTRY DATE OF SALE
1A. Estimated fair markot value of Real and
Madison, GA 30650 USA 7/10/2008 Personsi property §0.00
SECTION B - BUYER'S INFORMATION (Do not use agent's information) 2. Fair market value of Personal Property only $0.00
BUYER'S LAST NAME FIRST NAME MIDDLE 3. T 40.04
Parker Elizabeth Pattille not removed by transfer .
MAILING ADDRESS (Must use buyer's address for tax billing & notice purposes)
4. Net Taxsble Valve $472,000.00
5830 East Ponce De Leon Avenue {Line 1 or 1A less Lines 2 and 3)
| CITY, STATE / PROVINCE / REGION, ZIP CODE, COUNTRY Chech Buyers Intended Uss 5
{ )Residential ( ) Commercial | 5-TAX DUE at.10 per 100 or fraction thereof $472.00
Stone Mountain, GA 30083 USA { ) Agricultural { ) Industrial (Minimum $1.00}
SECTION D - PROPERTY INFORMATION (Location of Property (Street, Routs, Hwy, stc))
HOUSE NUMBER & EXTENSION (ex 265A) PRE-DIRECTION, STREET NAME AND TYPE, POST DIRECTION SUITE NUMBER
COUNTY CITY (IF APPLICABLE) MAP & PARCEL NUMBER ACCOUNT NUMBER
MORGAN 047 001 A
TAX DISTRICT GMD LAND DISTRICT ACRES LAND LOT SUB LOT & BLOCK
15 94.275 315, 321, 322
SECTION E - RECORDING INFORMATION (Official Use Only)
DATE DEED BOOK DEED PAGE PLAT BOOK PLAT PAGE
451 1006
ADDITIONAL BUYERS
None

L\ VW




SEARCH 3/29/10 1:57 PM

Owner Name: STONE MOUNTAIN INDUSTRIAL PARK INC Today's Date: 3/2912010
Mailing Address: 5830 EAST PONCE DE LEON AVENUE Parcel Number: 048 109
STONE MOUNTAIN , GA 300831504 Tax District: UNINCORPORATED

Location Address: 0 PIERCE DAIRY ROAD Neighborhood Code: INDDWN
Legal Description: Acres: 230.04
Digest Class: Industrial Homestead Exemption: S0
Preferential Use Conservation Use

Covenant Year: Covenant Year:

Building Sketch: N/A

Parcel Map: Maplt! Property Photo: N/A
Previous Value Current Value Land Value

$2,933,010 $3,450,600 $3,450,600

No Improvement Information

No Commercial Information

No Additional Features Information

Sale Date Sale Price Deed Page
6/8/1999 $121,000 249 658
(e |
7/15/2008 $0 451 991
12/1/2008 $3,950,313 457 476
http://morgan.binarybus.com/lookup/property_card.asp?emd=SHOWPARCEL&PID=046%20%20%20%20109 Page 1 of 1
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http://morgan.binarybus.com/lookup/property_card.asp?cmd=SHOWPARCEL&PID=046%20%20%20%20109

DOC® 00z450

FILED IN OFFICE
O7/15/2008 o0a:=zo P
BK: 451 PG: gB7-g90
JODY W MOSS

o T T T wmes v 4 e £ eesrmvend Ruf e e o 19 £, o The Sairerem e

After recording, relurm 0
SLUTZKY, WOLFE AND BAILEY, LLP
2255 Cumberland Parkway

Building 1300

Atlanta, Georaia 30339

STATE OF GRORGIA

COUNTY OF MORGAN

LIMITED
WARRANTY DEED

111 DEED. made as ni'%‘.‘:“ul}. 2008, by and between 1. LAMAR BANKS
A/K/A JEFFERSON LAMAR BANKS, JR., an individual resident of the Staic of Georgia, as
many ol the first parl, (heremalter “Grantoe™) and REES 667, LLC, a Georga lirmited liabilin

company. as pany of the second part. (heremafter “Grantee™) (ke terms Grantor and Granlee In
inelude thewr respective heirs, suceessors. and assigns where the context lrereol requires or permmits)

WITNESSETH:

| bt Grantor. Tor and in conswderation of the sum of Ten Dollars (310,00 and other goud and
valuahie consideration. in hand paid m and before the szaling and delivery of these presents. the
receipl. ad{.qu:u:y and suflicicncy of which ix hcq:b) nciuw\ukﬁy:d. hais geranted. bmg;nmu.l. sild and
conveved. and by these presemis does hereby grant. bargain. sell and convey unio CGroniee the
following described propenty, W wit:

AN than vract or parcel of land bying and beigg in Land Lots 320, 121
328, and 329 of the 15" Land District of Morgan County. Geuvrgra

and hemng more partcularly described on the Exhibit “A” atiached
heretn and by 1his reference meorporated berein

TO HAVE AND TO HOLID the above-gdescribed tract oi parcel of land, with all and singular
the nights, members and appurienances thereofl. to the same bemng. belonging, or i anvwise
appertainig, to the anly proper use. benelit and behool of Geantee. forever, in FET SIMPLE

4-
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PT-61 (Rev. 11/04)

To be filed in MORGAN COUNTY

PT-61 104-2008-000556

SECTION A - SELLER'S INFORMATION (Do not use agent's information)

SECTION C - TAX COMPUTATION

SELLER'S BUSINESS | ORGANIZATION | OTHER NAME
J. Lamar Banks aka Jefferson Lamar Banks, Jr.

Exempt Code
i no swempt code snter NONE

MAILING ADDRESS (STREET & NUMBER)
1991 Pierce Dairy Road

1. Actual Value of consideration recelved by seller|

Complets Line 1A if actual value unknown

$3,738,202.00

[
CITY, STATE | PROVINCE | REGIOM, ZIP CODE, COUNTRY DATE OF SALE “ S PR i
Madison, GA 30650 USA 7/10/2008 Personal property '
SECTION B — BUYER'S INFORMATION (Do not use agent's information) 2. Fair market value of Personal Property only $0.00
BUYERS'S BUSINESS /| ORGANIZATION | OTHER NAME " B P
REES 667, LLC not remaved by transter ’

3535 Roswell Road, Suite 63

MAILING ADDRESS [Mus! use buyer's address for tax billing & notice purposes)

4. Not Taxable Valus
{Line 1 or 1A less Lines 2 and 3)

$3,738,202.00

CITY, STATE | PROVINCE /| REGION, ZIP CODE, COUNTRY Check Buyers Intended Use
5. TAX DUE at .10 par $100 or fraction thereof
Marietta, GA 30062 USA : ;m E ;Gmmrﬂll mnnn:w oF $3,738.30
SECTION D - PROPERTY INFORMATION (Location of Property (Street, Route, Hwy, etc))
| HOUSE NUMBER & EXTENSION (ex 265A) | PRE-DIRECTION, STREET NAME AND TYPE, POST DIRECTION SUITE NUMBER
COUNTY CITY (IF APPLIGABLE) MAF & PARCEL NUMBER ACCOUNT NUMBER
MORGAN 047 001 A
TAX DISTRICT GMD LAND DISTRICT ACRES LAND LOT SUB LOT & BLOCK
15 242.237 320, 321, 328, 329
SECTION E - RECORDING INFORMATION (Official Use Only)
DATE DEED BOOK DEED PAGE PLAT BOOK PLAT PAGE
451 987
ADDITIONAL BUYERS
None

1, A \o
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Georgia Ready for Accelerated Development (GRAD) Site Program Criteria

The Georgia Ready for Accelerated Development (GRAD) Site Program has been
established by the Georgia Allies to enhance economic development opportunities for the
State of Georgia. Many industrial site selection projects are conducted on a rapid
schedule. Prospective new industries often decline to consider sites that are not known to
be well prepared for development. In response to this need, the Georgia Allies have
launched the GRAD Sites pilot program to develop a pool of available industrial sites in
the state.

These sites:

* have been submitted by a local community or economic development applicant and
selected by the Allies for review;

« have had their applications reviewed by a professional third party, and

» based on that review, have been validated as meeting standards showing that they are at
an advanced state of readiness for development and use by prospects.

The Georgia Allies have retained Business Facility Planning Consultants to prepare and
implement a program leading to a pool of sites validated to be at a high level of readiness
for industrial development.

Below are the elements of the program:
1. Site Acreage. To submit a site for consideration, a minimum of 50 acres is required.

2. Secured Property. The ability to show that the site is secured by an appropriate
organization (community, economic development group, etc.) by either ownership or
option; and that if control is by some means other than fee simple ownership, that the
purchase price and other key terms are legally established, or at a minimum, that the
terms for arriving at a price (i.e., a professional third-party appraisal) have been
described.

3. Zoning. If the community has zoning, then an industrial zoning designation is an
absolute requirement for GRAD application. If the community has no such regulations,
then alternative means should be sought to assure that there will be no legal problems
developing the site for industrial purposes...possibly a set of protective covenants, or
perhaps a binding letter from the appropriate local official assuring that the land may be
used for industrial purposes.

4. Railroad Accessibility. GRAD applications should include a letter from the railroad

company serving the property, setting forth all technical, legal, and financial aspects of
having a spur track constructed to the candidate site.

0
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5. Road Accessibility. The GRAD Site should describe all aspects of developing a road
of appropriate industrial quality into the site. A letter from either a public or qualified
private engineer is required. which should reflect all engineering, permitting, and
construction issues. Evidence of collaboration with the Georgia Department of
Transportation or other appropriate regulatory agency regarding access to a public
highway and any requirements (curb cuts, acceleration/deceleration lanes, signalization,
etc.) must be provided.

6. Utilities. Each GRAD site profile includes a detailed statement of existing and planned
utilities and services to the site including water, wastewater, electricity, natural gas, and
telecommunications, and includes both local lines and system-wide capacity. The
feasibility, cost, and schedule for construction or expansion of utilities is available.

7. Wetlands and Stream Delineation. This delineation is required by federal law and is
addressed in each GRAD site profile.

8. Topographic Survey. This survey is a requirement of the GRAD site program.

9. Geotechnical Investigations. Any geotechnical investigations that have been
conducted on the property are noted in the site profile.

10. Environmental Phase 1 Assessment. This is a critical assessment, and is a definitive
requirement of the site program. The site profile also specifies other conditions affecting
the site’s environmental suitability for industry, including the local attainment status with
regard to air quality and any changes that have occurred in the past or are being
considered for the future. Proximity to special protected areas such as national parks and
forests and any other unique local characteristics is also included in the profile.

11. Cultural Resources and Endangered Species Investigation. These assessments are
also an absolute requirement for each GRAD site, and are noted in each site profile.

Source: Georgia Allies.
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Traffic Study Proposed Solid Waste Operation, Morgan County, GA

SUMMARY OF FINDINGS

The following statements summarize the findings of this traffic study:

1.

The proposed development is a solid waste facility on a 141 acre site served by Indian
Creek Road in Morgan County, GA.

The owner estimates that ten (10) cars will enter during the AM peak Hour and they will
all exit during the PM Peak Hour. The owner estimates that a total of 64 trucks will enter
and exit on a daily basis (128 daily two-way trips). The trucks traffic is expected to occur
rather uniformly throughout the day. This study assumed that three hours of the traffic
estimated by the owner may actually occur during the peak hour. This provides a
conservative or worse case analysis.

Other development is planned in the area including a 3.1 million square feet industrial
park.

When only the traffic from the solid waste facility is accounted for, all intersections in the
area will continue to operate at very good levels of service (LOS C or better).

When the effects of all planned developements is accounted for (including the solid waste
operation, the 3.1 m s.f. industrial park, and other background traffic increases), most
intersections continue to operate well. The intersection of SR 24 and Pierce Dairy Road
will fail under stop control but would operate at LOS A if traffic signals were installed.

The access to the solid waste operation would be via Indian Creek Road which is
currently a narrow unpaved road. It is expected that some improvement to this road
would need to occur prior to the loading from heavy vehicles going to and from the solid
waste operation.

Minimum corner turning radii should be provided so in order to accommodate the turning
movement of WB 50 vehicles. The radii will need to be increased to 75 feet at SR 24 and
Indian Creek Road. At the following intersections, the corner radii should be a minimum
of 50 feet:

* Indian Creek Road and Aqua Road

* Aqua Road and Pierce Dairy Road

Indian Creek Road also has a narrow stream crossing that should be widened to a
minimum of 30 feet.

\ | Wilburn

October 2009 _ 16 gy Cogineering, LIC
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This article is intended
as a road map for
appraisers who have
a landfill consulting as-
signment. Construction
or expansion of a solid-
waste landfill typically
triggers an extensive
permitting process.
Real estate appraisers
are sometimes called
on to present evidence
and/or testimony for
clients who support or
oppose the proposed
landfill improvements.
This article sets forth
information and tech-
nigues to assist the
appraiser in providing
that appraisal service.
A literature review is
included.

m The Appraisal Journal, Winter 2009

Evaluating the Potential
Impact of a Proposed
Landfill

by Shawn E. Wilson, MAI

n article in a Florida newspaper begins, “New York has the Statue of
Liberty. St. Louis has its arch. And in coming years, one of Manatee County’s most
visible landmarks could be a 150-foot-tall mound of construction debris.”

This news item was published after a national waste management firm pro-
posed a construction and demolition debris landfill to cover 130 acres of a 300-acre
site. Local residents and environmentalists were outraged. On the other hand, a
spokesman for the landfill firm was quoted in the same article as saying, “It’s near
an abandoned phosphate mine, the port, and the jail. If you're going to find a place
in Manatee County to put it, that would most likely be it”

The landfill company made a formal application for development approval, and
hired experts to formulate a landfill design and prepare all the necessary applica-
tion paperwork. In government offices, that process of review began. Meanwhile,
nearby property owners began to organize in opposition. A “Stop Trash Mountain”
Web site appeared. A coalition of developers who own nearby tracts of land hired
attorneys, and began planning an organized opposition to the landfill’s develop-
ment applications. A public hearing, which would mark the first major hurdle for
the proponents of the landfill, was scheduled. Shortly thereafter, the phone rang
at an appraisal office.

The Consulting Assignment

Landfills are a very profitable commercial land use. In areas where growth and new

construction are evident, landfill construction and expansion is a logical result.
As with other new commercial uses, landfill construction is subject to the

permitting requirements of local government bodies. In addition, the environ-

1. Christopher O'Donnell, “Debris at Planned Landfill Could Form 150-Foot Pile,” Sarasota Herald-Tribune, August
29, 2007.
2. Ibid.
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mental and operational aspects of a landfill may
require permitting from local, state, or federal agen-
cies. For instance, landfills in the state of Florida are
regulated by the Florida Department of Environmen-
tal Protection (FDEP).

During the landfill permitting process, the appli-
cant may be required to present evidence or testimony
regarding the suitability of the proposed landfill for
a particular location. Individuals or groups who
oppose the permit, such as environmental groups
or neighboring property owners, also may have the
opportunity to present information or testimony re-
garding compatibility and impacL

In either case, it is not uncommon for the op-
posing parties to engage the services of a real estate
appraiser to evaluate the proposed landfill and pro-
vide a written report and/or testimony regarding the
potential impacts. These assignments are a form of
appraisal consulting.

Identifying Landfill Characteristics
As with all consulting assignments, it is first neces-
sary to establish the scope of work. In this instance,
the subject property is defined as the land proposed
for improvement with a landfill. All pertinent physi-
cal, environmental, and legal aspects of the subject
property must be identified, just as in a traditional
appraisal assignment. Data must be assembled on
the size and shape of the property; zoning and other
land use resirictions; floodplain issues; soil type; and
other relevant aspects. The development application
for the landfill is often a source for this data, but the
appraiser should verify this information.

Operational information for the proposed landfill
is important to consider. This includes details such as
type of permit sought, type of landfill proposed, special
physical characteristics (i.e., clays, soils), man-made
liners or other barriers proposed, projected useful
life, topographical aspects (i.e., above-grade mounded
landfill, infill of existing depression), and volume of
waste forecast to be received (i.e., tons per week, cubic
yards per day). The proposed improvements (specific
characteristics of the proposed landfill) must then be
identified, including the size and layout of active land-
fill cells as they relate the overall subject property.

It is also important to identify the operating
aspects of the proposed landfill, such as days and
hours of operation, location of entrance and exil

points, location of front gate, and location of major
site improvements (i.e., scale house, fencing, and
landscape buffers).

Landfill Cells. Landfill cells are the portions of a
landfill site that are used for permanent storage of
waste. Other areas of a landfill are used for opera-
tions (internal roadways, dirt stockpiles, office, scale
house, equipment shed, temporary waste-storage
areas for recyclables or land clearing debris). Land-
fill cells can be active or passive. The working face
of an operational landfill is the area where trucks
are depositing garbage; Figure 1 is an example of
an active construction and demolition (C&D) cell.
When landfill cells reach maximum capacity in size
and/or height, they are closed. There is a prescribed
capping-off process, after which the closed cells are
usually planted with sod.

The number and size of landfill cells is dictated
by the particular size and shape of an overall site, type
of waste accepted, environmental factors, drainage
characteristics, and numerous other site-specific cri-
teria. Landfill cells are analogous to the developable
pods in a large planned development. The planned
development would have roads, drainage ponds, park
sites, conservation areas, and other passive uses. The
actual areas where development of structures could
occur (i.e., Phase I, multifamily building site, shop-
ping center site) would represent the cells.

Landfill Liners. Landfill liners are layers of natural
and/or man-made materials that line the bottom of a
landfill cell. When working properly, a liner system
traps and collects the leachate that drains through
the layers of a landfill.’ The collected leachate is then
pumped away for treatment. Monitoring wells are
typically required around the perimeter of a landfill
to make sure that leachate is not escaping through
the liner and polluting the land nearby. When leach-
ate is detected in monitoring wells, it indicates that
the liner system is leaking.

Various types of clay and soil are used in landfill
liner systems, sometimes in combination with man-
made elements. Thick layers of clay are sometimes
proposed to form a watertight barrier that can func-
tion as a liner. Man-made liner systems are Lypi-
cally engineered from thick plastic sheets, fastened
together with seams, to form a waterproof barrier.

3. Leachate is defined as “a liquid that has percolated through or drained from hazardous waste; waste that collects contaminants as it trickles through
wastes, pesticides, or fertilizers.” Appraisal Institute, The Dictionary of Real Estate Appraisal, 4th ed, (Chicago: Appraisal Institute, 2002), 161.
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Figure 1 C&D Landfill Working Face

A plastic garbage bag placed inside a garbage can is
an example of a rudimentary liner system.

The reliability of a liner system depends on many
factors, such as materials used, quality of installation,
landfill operation policies, climate, and location.
The reliability of liner systems is a subject of ongo-
ing debate among stakeholders. For instance, many
environmentalists argue that no liner system can be
100% reliable, particularly over decades and centu-
ries of use. On the other hand, those who design and
install such systems are adamant about the reliable
performance of the landfill liners.

Landfill Categories. Landfills are arranged into
major groupings based on the type and amount of
waste that they are permitted to receive. Some gen-
eral classifications for landfills are municipal solid
waste (MSW); commercial; land clearing debris; and

I I' The Appraisal Journal, Winter 2009

construction and demolition debris (C&D). Munici-
pal solid waste (MSW) landfills are those that accept
general household and commercial garbage, but do
not accept hazardous waste. MSW landfills accept
waste that produces leachate. Commercial landfills
(sometimes referred to as Class I1I landfills) accept
dry materials such as carpet, cardboard, paper, glass,
plastic, and furniture, which are not expected to pro-
duce leachate. Land clearing debris landfills accept
only material of that type, such as branches, stumps,
leaves, and other organic material. The construction
and demolition (C&D) landfill differs from other
landfills because it does not accept general household
and commercial waste that is collected from curbsides
by garbage trucks. The C&D waste is comprised of
materials that are not liquid, and produce little or no
leachete. Lumber and drywall are examples of materi-
als that are generally allowed in C&D landfills.

Evaluating the Potential Impact of a Proposed Landfill
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Defining the Appraisal Problem: Case Study
Example

While preparing for the landfill public hearing in
Manatee County, a land use attorney contacted the
real estate appraiser. The attorney explained that,
while some old industrial improvements and a low-
security jail for women were indeed located near the
proposed landfill, the neighborhood was in transition.
Over 8,000 housing units in six large-scale, planned
developments had been approved already for develop-
ment nearby, and were waiting for favorable market
timing to come out of the ground. She explained that
a tall proposed landfill of any type was thoughtto be a
huge threat to these future developments, so the near-
by property owners were strongly opposed. Could the
appraiser analyze the impact of the proposed landfill
on the planned developments and provide testimony
at the public hearing?

When investigating a highly controversial situa-
tion, it is particularly important for the appraiser to
identify the facts regarding the proposed improve-
ments. The controversy and news coverage can
quickly spread gossip and incorrect information
through the marketplace. As with other appraisal
assignments, it is therefore critical to determine the
appraisal problem.

In this instance, the development application that
had sparked the negative publicity was an invaluable
tool for identifying the characteristics of the proposed
landfill. Detailed maps, a conceptual site plan, reports
on site characteristics, information about operating de-
tails, and data on environmental considerations were
all required as part of the applicant’s submittal pack-
age. In this case, a construction and demolition debris
landfill was planned, and it would be a mounded type
of landfill that would reach a peak of approximately
150 feet in height when its capacity was reached.

The proposed landfill site adjoined US-41, a four-
lane, divided highway. The Port of Manatee facility
is located nearby, with direct access to Tampa Bay.
Proximity to the water was particularly bothersome
to environmentalists, who were concerned about
potential impacts on nearby aquatic preserves. A por-
tion of the proposed landfill site included wetlands
that would be impacted. In addition, environmental
concerns were Iriggered because portions of the site
were located in the 100-year FEMA floodplain and in
hurricane storm-surge inundation areas.

Possible negative impacts from operation of a
landfill in the proposed location also involved compat-
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ibility issues. The planned residential developments
that had been approved were located approximately
one-quarter mile to the east. Proposed improvements
near the landfill site included parkland, a school site,
and future home sites.

The landfill applicant proposed a Class 111 landfill,
which would have a total site life of approximately
twenty to thirty years. Construction plans included
landfill cells, storm-water management ponds, a com-
munity collection center, a yard-waste processing stor-
age area, and waste drop-off areas. Operating hours
were to be Monday through Friday from 7 a.m. to 5
p-m. and Saturday from 7 a.m. to noon. The applicant
proposed a liner system for the landfill, which it felt
would mitigate any potential environmental problems.
A combination of earthen berms and planted landscap-
ing were proposed for the perimeter of the proposed
landfill site to buffer the view of the operation.

Once the physical and operational characteris-
tics of the proposed landfill have been identified as in
the case study, the appraiser can gather information
on the impact that improvements might have in the
proposed location. As with any proposed construc-
tion, the locational characteristics, highest and best
use of the site, and market area must be analyzed in
order to evaluate impact.

Hit the Books

Before moving to project-specific research, the
appraiser should first gain general background
knowledge. In order to identify potential issues and
research requirements for a landfill consulting as-
signment, it is helpful to study published works on
the topic of landfill impacts. The Lum Library at the
Appraisal Institute is a resource for such study, as
are other sources for real estate information. Gen-
eral Internet-based research is also helpful to locate
published materials in the state or region where the
proposed landfill is located.

Additional research and study is possible using
articles that examine the impacts of other types of
stigma, sometimes known as NIMBY (“Not In My
Back Yard”) and LULU (“Locally Undesirable Land
Uses”). Examples of such research are listed in the
Additional Reading section at the end of this article.

Most appraisal-related publications that discuss
landfills include a reference to stigma, or negative
influence, which may impact adjoining land. The
extent of the impact depends upon many factors,
such as the type of landfill, size of landfill, physical
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characteristics of the site, types of neighbors, socio-
economic characteristics of the neighborhood, etc.

Literature Review

Recent research related to the case study landfill in
Florida resulted in twenty articles for analysis. The
most pertinent information on the relationship be-
tween landfills and adjoining properties was found in
eleven of the documents, which are referenced in this
article. General information regarding the impact of
the proposed landfills upon neighboring properties
is summarized herein. Because this research was
undertaken for a landfill located in Florida, some
general information from Florida sources is includ-
ed. A summary of the research findings reported in
the eleven articles follows. This information is also
outlined in Table 1.

In “A Survey Approach for Demonstrating
Stigma Effects in Property Value Litigation,”* Flynn
et al. state, “The values of individual properties are
determined to some degree by the reputation of the
area where they are located”® Buyers and sellers
of condominium units, for instance, form immedi-
ate conclusions about property that is located on
a popular beach. In a similar manner, buyers and
sellers of single-family homes near a power plant
may draw conclusions about such a property from
just this locational reference.

The authors of this study go on to say, “The
association of properties with hazardous, noxious,
or repugnant conditions, including perceptions
of health and environmental risks, can adversely
impact values... Property stigma is a socially con-
structed evaluation of a place; it is a sign or mark
created and maintained by processes of social com-
munication” Putanother way, if friends and family
are impressed by a location, a person will be likely
to perceive value in that location (popular beach). If
coworkers and cousins express concern or dislike for

. Ibid., 35.
. Ibid.

. Ibid., 555.
. Ibid., 548.
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a location (near a power plant), a person is likely to
perceive less value for property in that location.

In “Appraisal of a Class 11l Landfill,” Entreken
states, “A Class 111 landfill is not typical real estate. A
landfill is a shori-term business enterprise that hap-
pens to be conducted on a parcel of land. Most real
estate is considered to have a long useful life; this is
not the case with a landfill”” He also notes, “A land-
fill generally has very poor public relations. Fills can
emit odors and generally during their life they receive
a certain amount of neighborhood protest and bad
press’™ Entreken explains that in appraising a Class
II1 landfill, an appraiser must be aware that “there
are continuing operations that burden the property
for many years after the fill operation is completed
and the fill is closed™

In “Neighborhood Stigma Twenty Years Later:
Revisiting Superfund Sites in Suburban New Jersey,”!
Greenberg and Hollander describe several types of
environmentally damaged sites in New Jersey. The
authors state, “Waste disposal and management sites
are among the most stigmatizing land uses?" In other
words, among the various categories of sites that may
create stigma issues for neighboring properties, land-
fill and other disposal sites are among those that create
the greatest market resistance due to stigma.

An article entitled “Evaluating the Impact of Solid-
Waste Transfer Stations,” by Kimball and Weaver,
explains that such facilities are required in urban
areas because “governments have exireme difficulty
in obtaining voter approval of landfill sites near areas
where the wasle originates”"? When considering loca-
tions for a landfill, the study found, “Citizens’ groups
usually favor industrial or commercial locations—away
from residential developments*

The Florida Center for Solid and Hazardous Waste
Management Research, at the University of Florida,
conducted landfill studies. In “Control of Odors from
Construction and Demolition Debris Landfills,”"*

. James Flynn et al., “A Survey Approach for Demonstrating Stigma Effects in Property Value Litigation,” The Appraisal Journal (Winter 2004): 35-44.

. Henry C. Entreken, “Appraisal of a Class Il Landfill,” The Appraisal Journal (October 1987): 548-557, 548.

10. Michael Greenberg and Justin Hollander, “Neighborhood Stigma Twenty Years Later: Revisiting Superfund Sites in Suburban New Jersey,” The Appraisal

Journal (Spring 2006): 161-173.
11. Ibid., 162.

12, J. R. Kimball and William C. Weaver, “Evaluating the Impact of SolidWaste Transfer Stations,” The Appraisal Journal (January 1983): 9-19, 9.

13. Ibid., 9-10.

14. Debra Reinhart and Timothy Townsend, “Control of Odors from Construction and Demolition Debris Landfills™ (working paper, Florida Center for Solid
and Hazardous Waste Management Research, Gainesville, Florida, August 2003).
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Table 1 Summary of Landfill Impact Studies

Authors
Flynn et al.

Entreken

Greenberg and
Hollander

Kimball and
Weaver

Reinhart and
Townsend

Reichert, Small,
and Mohanty

Reinhart

Bleich, Findlay,
and Phillips

Guntermann

Nelson, Genereux,
and Genereux

Title Source

“A Survey Approach for  The Appraisal Journal
Demonstrating Stigma  (Winter 2004); 35-44
Effects in Property Value

Litigation™

“Appraisal of a Class Il The Appraisal Journal
Landfill” (October 1987): 548-557
“Neighborhood Stigma The Appraisal Journal

Twenty Years Later: Revis- (Spring 2006): 161-173

iting Superfund Sites in
Suburban New Jersey”

“Evaluating the Impact The Appraisal Journal
of Solid-Waste Transfer (January 1983): 9-19
Stations”

“Control of Odors from Florida Center for Solid
Construction and Demo-  and Hazardous Waste

lition Debris Landfilis”

Management Research,

{(working paper, August

2003)

“The Impact of Landfills

Journal of Real Estate Re-

on Residential Property  search (1992): 297-314

Values”

Urban Infilling Impacts on  Florida Center for Solid

Florida's Solid Waste and Hazardous Waste

Facilities Management Research,
Report #0632001-07
(January 2007)

“An Evaluation of the The Appraisal Journal

Impact of a Well-Designed (April 1991): 247-252

Landfill on Surrounding
Property Values”

“A Review of Sanitary The Real Estate Appraiser
Landfill Impacts on & Analyst (Spring 1989):
Property Values” 43-47

“Sanitary Landfills, Joumnal of Real Estate
Stigma, and Industrial Research 10, no. 5 (1995):
Land Values” 531-542

“Price Effects of Landfills Land Economics 68, no.

on House Values™
359-365

4 (November 1992):

Location, Period
Pacific Northwest
April 2002

Various

New Jersey
1983-2005

Texas

Florida, New York,
Virginia
1991-1998

Cleveland, Ohio
1980s-1990s

Various

San Fernando
Valley, Los An-
geles, California
1978-1988

Various

Phoenix, Arizona
1984-1994

Suburban Minne-
apolis, Minnesota
1980s

Summary of Article

Class action lawsuit against exist-
ing MSW landfill. Describes tele-
phone survey of nearby property
owners, which indicates stigma
effect. Supported paired sales
analysis indicates 8%-10% diminu-
tion of value.

Methodology for appraising a
Class lll landfill. Includes general
information about odor and neigh-
borhood protest.

Observation of development on
and around 6 former landfill sites
after Superfund cleanup. General
information on stigma.

General information on stigma.
Study shows some transfer sta-
tions do not negatively impact
adjoining property, especially
industrial property.

Synopsis of odor problems and
neighbors’ complaints at 9 landfills
where C&D waste was accepted.
Describes a proposed project to
measure malodorous emissions and
to test various cover soils for effec-
tiveness in mitigating the odor.

Regression analysis study of

5 landfills indicates diminution

of market value to adjoining
residential property of 3%~7.3%,
depending on quality of home and
distance from landfills.

Case studies and literature review
regarding negative impacts that
result from landfill odor and noise.

Regression analysis of 1,628
home sales shows no landfill im-
pact. Landfill is separated from the
homes by a hill and vacant buffer
land, and landfill is not visible from
the homes.

Summarizes 4 case studies that
have mixed results. Landfills in
remote areas are harder to study,
but show no impact. Impact
increases in more populated areas
and near busier landfills.

Vacant industrial land near 12
landfills was studied. Open solid-
waste landfills and open or closed
refuse landfills have no impact.

Reports on study of suburban
landfill receiving 500 tons of waste
per day. Studied 708 home sales
over 10 years. Negative impact up
to two miles away and up to 12%
diminution in value.
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Reinhart and Townsend observe, “Few waste man-
agement issues create more public displeasure than
the production of odors at landfills, particularly land-
fills located near residential areas.” They state that
construction and demolition (C&D) debris landfills
“often offer an ideal environment” for the produc-
tion of hydrogen sulfide gas (H,S), because gypsum
drywall releases the gas when it is exposed to water.
This causes a rotten egg odor, and “Consequently
C&D landfills can be major sources of H,S and are
frequently the target of complaints from unhappy
neighbors?'

The Reinhart and Townsend study profiles
landfills that have experienced problems with
unpleasant odors resulting from construction and
demolition debris. In each instance, the landfills
were causing odor problems in nearby residential
areas. One of these was a C&D landfill in Broward
County, which developed a “severe odor problem”
shortly after disposal of debris in the aftermath of
Hurricane Andrew. Therefore, a hurricane or other
disaster could intensify the local impact of a Class
111 landfill.

Similarly, in “The Impact of Landfills on Resi-
dential Property Values,” Reichert, Small, and Mo-
hanty report that a survey of homeowners living
near landfills found “the most severe nuisances are
odor and unattractiveness,”® and that “the residents
interpreted odor from the landfill as a signal of po-
tential health hazards™"

This link between odor and potential health
hazards is also discussed by Reinhart and Townsend
in their “Control of Odors” paper. Their research
findings state that “short exposure at lower concen-
trations can have long-lasting adverse health effects,”
and “the gas can lead to immediate fatality at 1000
ppm” concentration.'®

In another study from the Florida Center for
Solid and Hazardous Waste Management Research,
Urban Infilling Impacts on Florida’s Solid Waste

15. Ibid

Facilities, Reinhart details problems that arise when
residential development occurs too close to an exist-
ing landfill." This study finds that “sites once con-
sidered remote are now located in areas increasingly
ripe for development or redevelopment. In order to
site solid waste facilities local governments have
installed public works infrastructure such as roads
and utilities, reducing the costs for owners of adja-
cent parcels” Therefore, “the potential for nuisance
complaints against the existing solid waste facility
operations has become an increasing reality in many
areas of the nation... public and private owners/op-
erators of solid waste facilities have been forced to
close their facilities pre-maturely, resulting in a loss
of valuable solid waste capacity and increased cost
for solid waste disposal™®

In a study entitled, “An Evaluation of the Impact
of a Well-Designed Landfill on Surrounding Property
Values,” Bleich, Findlay, and Phillips describe a
landfill in the San Fernando Valley in Los Angeles,
California, that has created “no significant difference
in either current prices or in appreciation rates (and
thus prices over time) over a ten-year period”*' Vari-
ous appraisal methods for measuring an impact on
property value were employed, including an analy-
sis of over 1,600 sales transactions im three nearby
neighborhoods.

Based on the study results, the authors conclude
that “a landfill, if well-designed and -managed, can
be a good neighbor and have no statistically mea-
surable negative impact on surrounding property
values” However, the San Fernando Valley landfill
that is the subject of the study is located on the north
slope of a hill. The south slope, which abuts the
neighboring homes, is undeveloped land owned by
the county. Consequently, the actual dumping area
is not visible from the neighboring homes.*

These findings are in contrast to those of Flynn
etal. Their research uses various appraisal research
methods to determine if a landfill waste disposal fa-

16. A. K. Reichert, M. Small, and S. Mohanty, “The Impact of Landfills on Residential Property Values,” Journal of Real Estate Research 7, no. 3 (1992):

297-314, 310.
17. ibid., 299,
18. Reinhart and Townsend, 2.

19. Debra Reinhart, Urban Infilling Impacts on Florida's Solid Waste Facilities (Report # 0632001-07, Florida Center for Solid and Hazardous Waste Man-

agement Research, Gainesville, Florida, January 200T).
20. Ibid,, 1.

21. Donald H. Bleich, M. Chapman Findlay Ill, and G. Michael Phillips, “An Evaluation of the Impact of a Well-Designed Landfill on Surrounding Property

Values,” The Appraisal Journal (April 1001): 247-252, 247,
22. Ibid., 252.
23. Ibid., 250.

m The Appraisal Journal, Winter 2009

10

Evaluating the Potential Impact of a Proposed Landfill



cility is the source of property value losses for nearby
property owners. The landfill that is the subject of
their study is a publicly owned and operated land-
fill in the Pacific Northwesl. Through paired sales
analysis, they find that property values next to the
landfill are “lower than in comparable areas more
distant from the landfill™*

Flynn at al. also interviewed buyers, sellers,
and other market participanis to understand mar-
ket attitudes about the location. They find that “sale
transactions or projects that did not occur may be
as lelling as those that did,”* meaning that some
transactions are nol available for analysis because
the prospective buyer or developer walked away
from the property when they realized the extent of
potential impact from the neighboring landfill. At
the completion of the research, the authors link “the
landfill with a stigma effect of public opinion about
the desirability of housing and property”® nearby.
They estimate the resulting loss in property value
to be 8% to 10%.*

The Reichert, Small, and Mohanty study, “The
Impact of Landfills on Residential Property Values,”
has been widely referenced in other research. This
study of areas near five municipal landfills in Cleve-
land, Ohio, finds that neighborhoods of more expen-
sive homes experience a greater loss in property
values (5.5%-7.3%) than older neighborhoods with
less expensive homes (3%-4%). The study results
also indicate that the effect of a landfill is “essentially
nonexistent for predominantly rural areas™*

Reichert, Small, and Mohanty report that “home-
owners who own more expensive homes are more
sensitive to landfill problems™® They also find that
“in areas where the population is younger and better
educated, very concerned about health issues and
child safety, and has a significant housing investment
to protect, the potential adverse landfill impact can
be significant”™ They conclude, “Buyers who are

24. Fiynn et al., 36.
25. Ibid., 37.

26. Ibid., 44,

27. Ibid., 36.

28. Reichert, Small, and Mohanty, 298.
29. Ibid.

30. ibid., 300.

31. Ibid., 299,

32. Ibid., 300.

33. Ibid., 310.

aware that a landfill exists in the area and who are
concerned about potential nuisance and health prob-
lems will either avoid these properties or be induced
to purchase them only at a significant discount™
In the Ohio market studied, the research indicates
that a seller may still receive current market price
for a home near a landfill “if potential buyers are
not fully aware of the landfill and its associated ef-
fects”® This is unlikely to happen in most urban and
suburban markets however, where laws may require
that sellers must disclose all such information to a
potential buyer.

In addition to the diminution in selling prices,
this study found that “both nuisance and potential
health problems are perceived to be related to a re-
duced level of marketability, lower selling prices, and
increased homeowner flight [sellers taking a loss in
order lo quickly move out of an area]™

In “A Review of Sanitary Landfill Impacts on
Property Values,” Cartee provides information on
four studies of landfill value impacts to nearby resi-
dential developments. One of the studies indicates
that the amount of waste handled at a particular
landfill would influence property impacts. “For land-
fills handling large volumes of waste (i.e., over 500
tons daily) the rate of new residential construction
and sales of residences and lots was much less than
those landfills receiving 300 tons or less per day."™*

Cartee also describes a study that finds devel-
opment of a sanitary landfill can, in some cases,
enhance property values. This generally occurs
in remote locations where “the introduction of in-
frastructure such as new or improved access road,
utilities, drainage, etc. [built in conjunction with the
landfill] has actually stimulated additional develop-
ment” with specific cases of “increases in land values
and new construction”¥

In his summary, Cartee states, “property value
impacts will depend on several variables such as

34. Charles P Cartee, “A Review of Sanitary Landfill Impacts on Property Values,” The Real Estate Appraiser & Analyst (Spring 1989): 44.

35. Ibid., 46.
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general community perceptions of environmental
risks, density of the local population, proximity to
population centers, and design features of the land-
fill, including its physical profile, volume and nature
of waste handled, and other site characteristics."

An article by Guntermann, “Sanitary Landfills,
Stigma and Industrial Land Values,” reports on a
study of the impact of landfills upon vacant indus-
trial land. The study includes twelve landfills in the
Phoenix area, with sales transactions studied over
the period from 1984 to 1994. Ten of the landfills were
MSW landfills, and two were landfills for commercial
refuse only. The landfills in the study were a mix-
ture of open and closed facilities. The study results
indicate that “land values around open solid waste
landfills are reduced relative to the values of other
industrial parcels,” and Guntermann concludes that
the reduction of value “is attributable to solid waste
landfills and not to refuse landfills”*® This study
also finds that closed landfills do not adversely affect
industrial land value, and that commercial refuse
landfills do not have a negative impact on vacant
industrial land.

The final article, “Price Effects of Landfills on
House Values,” by Nelson, Genereux, and Genereux
reports on a study of an existing landfiil in suburban
Minneapolis-St. Paul, Minnesota.* Sales of houses
over a 10-year period were studied, with distances
varying from 0.35 to 1.95 miles from the center of the
landfill. The study included 708 sales, and the resulis
indicate a reduction in value between 6% and 12%.
The authors state that “given a choice between two
sites offered for the same price and identical in every
respect, except that one is closer to a landfill, home
buyers will choose the site that is farther away”*

The study results indicate that the adverse price
effect seen in the study was limited to a distance of
about two miles, after which there is “little, if any,
adverse price effect”" The landfill that was the
subject of the study began operation in 1967, so the
authors caution that it was not “built and operated
pursuant to modern standards” Nonetheless, they

36. Ibid.

conclude, “it seems from the analysis reasonable to
assume that unless new landfills achieve a state of
operations such that the urban housing markets view
them as essentially benign, one should expect that
landfills will have negative price effects”*

Methods Used for Measuring Impact
Many of the articles and case studies summarized
here indicate that landfills generally have a nega-
tive impact on the property values of neighboring
properties. This negative impact is caused by stigma
due to the general perception that landfills have
problems such as unpleasant odor and unattractive
appearance.

The impact of landfills upon the market values
of neighboring properties can be measured with
both qualitative and quantitative research methods.
As with any real estate study, quantitative measure-
ments of market evidence require a relatively large
number of real estate transactions from which to
draw an adequate data. Proposed projects located
in market areas that have landfill(s) of similar type
and size relatively close by are the best candidates
for this type of research. Techniques such as paired
sales analysis and regression analysis can be used
when sufficient data is available.

If the proposed landfill under study is quite
unusual or atypical for the market area, it may be
difficult to locate comparable existing landfills. Ab-
sent existing landfills for study, the appraiser cannot
abstract sufficient property transactions nearby to
illustrate landfill impact or lack thereof. A proposed
landfill with more typical operating characteristics
also may be difficult to study if the proposed loca-
tion is of a markel type with little transactional data
available. For instance, it may be difficult to locate
extremely tall landfills to study for transactional
impact if the prevalent landfills in an area are either
the “infill” type (a depression is filled until it reaches
the grade of surrounding property) or relatively low-
height landfills.

37. Karl L. Guntermann, “Sanitary Landfills, Stigma and Industrial Land Values,” Journal of Real Estate Research 10, no. 5§ (1995): 531-542.

38. Ibid., 538.

39. Arthur C. Nelson, John Genereux, and Michelle Genereux, “Price Effects of Landfills on House Values,” Land Economics 68, no. 4 (November 1992):

359-365.
40. Ibid., 359.
41. Ibid., 362.
42, Ibid., 365.
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Qualitative analysis is appropriate for most types
of proposed landfills. This research includes surveys
with market participants, research of published
newspaper accounts, and observation of occupancy
patterns of property adjoining existing facilities.
Qualitative research projects should be designed
based on the characterislics of the proposed landfill
and the characteristics of its location.

Collecting Market Data

Comparable Landfills

Armed with information about the subject property,
the proposed landfill, and the general research avail-
able through published literature, the appraiser is
now ready to gather specific market data, If the ap-
praiser is not familiar with landfills, the best way to
acquire market data on typical landfill operations is
to inspect several existing facilities.

A listing of similar landfills must first be cre-
ated. Such an inventory can often be compiled us-
ing regulatory information available for a specific
geographical area. The specific agency that has this
information varies from state o state. For example,
the Florida Department of Environmental Protection
regulates landfill permitting and operation for all
landfills in the state of Florida, while in New York,
the Department of Environmental Conservation
maintains the listing of active landfills. The appraiser
must identify the appropriate permitting authority
for the subject property, and investigate the type and
extent of landfill inventory available through the ap-
plicable regulatory body.

The initial inventory of similar types of landfills
should be refined by the appraiser to identify those
landfills that are sufficiently comparable to warrant
an inspection visit. For example, if the proposed
landfill is in a rural area, visits to other landfills in
rural locations would be most helpful. If the pro-
posed landfill is relatively large (i.e., over 300 acres)
inspection of landfills on sites of similar size would
be helpful. Both public and private landfills are good
sources of market evidence, and it may be helpful
for the appraiser to research both types, regardless
of whether the proposed landfill will be publicly or
privately owned and operated.

Depending on the extent and reliability of infor-
mation available from the landfill regulatory body,
the appraiser may need to gather additional data from
other sources in order lo create a meaningful list of
comparable landfills for inspection. For instance, if

Evaluating the Potential Impact of a Proposed Landfill

the regulatory body does not publish the land area of
the landfills that it regulates, this information could be
cross-referenced from property appraiser or assessor
records. If the address or locational information avail-
able from the regulatory body does not provide useful
information as to rural, urban, or suburban locales,
use of aerial photography sites (such as Google Earth)
can be most helpful in identifying landfills located in
neighborhoods similar to the subject property.

After gathering information on comparable land-
fills, the appraiser then should refine the list to iden-
tify a significant sample of landfill operations to visit
The resulting inspections will enable the appraiser to
become educated about landfill characteristics and op-
erations, and to gather market evidence regarding the
impacts, if any, that the comparable landfills create.

Local Market Evidence

During the inspection of comparable landfills, much
important information about landfills and the neigh-
borhoods in which they are located can be observed.
The appraiser’s time on these inspections can be
used most efficiently if road maps and aerial maps
are used ahead of time to identify all points north,
south, east, and west of the landfill that are acces-
sible by car. Viewing a landfill from as many different
angles as possible creates more opportunities for the
appraiser to see and hear landfill operations close by.
Particularly for landfills situated on very large sites,
the active area or working face of the landfill may
be distant from the entrance or property boundary
on any particular day.

A thorough inspection of every accessible area of
the landfill property also provides the appraiser with
the opportunity to inspect all neighborhoods that are
close enough to the landfill to exhibit evidence of any
impact, be it positive or negative. It is also suggested
that inspections of the neighborhoods that surround
the landfills take place during the facilities’ operating
hours. In this manner, the appraiser can assess the
truck traffic to and from the landfill, and the noise
levels associated with rucks and equipment located at
the working face of the landfill.

Qualitative evidence of negative impact to nearby
residential properties is sometimes found near active
landfills. Such market evidence can include yard signs
protesting landfill expansions, yard signs complaining
about traffic, and evidence of high vacancies or other
negative trends (Figure 2).
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During the inspection trip, the appraiser can
also identify streets and addresses for areas that are
in close proximity to the landfills. These areas can
be studied for sales activity and markel value in a
quantitative analysis when the appraiser returns o
the office. Field identification of potential study areas
is often more meaningful than simply delineating
areas on a street map.

Additional market information regarding landfills
may be available from an appraiser’s client if the client
is the applicant seeking the permit. Just as a shopping
center client may have access to information about
market levels of rent and expense for competing shop-
ping centers, the landfill operator may have industry
information available for analysis. Another source of
information regarding landfill operations will be the
employees of publicly owned and/or operated landfills,
For instance, an appraiser who resides in a particular
locale might schedule an appointment to tour the
local government-owned solid waste operation and
interview members of its management team.

Finally, newspaper accounts of landfill operations
provide additional market evidence to the appraiser.
A well-managed landfill may appear in the news after
being the subject of a complimentary article in a trade
publication, or after receiving an industry award. Con-
versely, operational mishaps at problematic landfills
(fires, code violations, pollution of neighboring water
wells) are often covered by local newspapers and
television stations.

Figure 2 Landfill Protest Signs

Forming Conclusions and

Reporting Results

The appraiser is well positioned to form an opinion of
possible impacits related to the proposed landfill after
he or she has identified the scope of work, researched
the subject property, gathered general information
about landfill operating characteristics, become edu-
cated about existing landfills in the area, assessed the
physical and locational aspects of the proposed land-
fill, and gathered market evidence of impacis from
similar landfills. Numerous examples of well-situated
landfills exist, and the appraiser may conclude that
the proposed improvement falls into that category.
Conversely, numerous examples of landfills that cause
negative impacts on adjoining neighborhoods exist,
and the proposed landfill may share characteristics
more similar to that scenario.

Whatever the conclusion may be, it must be rea-
sonable and well supported, and include the necessary
steps outlined in the Uniform Standards of Professional
Appraisal Practice (USPAP) for a consulting assign-
ment In reporting the results of the analysis, whether
in a written report, verbal testimony, or combination
of the two, the appraiser must also be careful to follow
the reporting guidelines set forth in USPAP.®

Landfill Hearing: Case Study Example

The public hearing on the proposed landfill in
Manatee County lasted for approximately seven
hours. All 125 seals in the commission chambers
were filled, and overflow crowds watched the pro-

STOPEA
GARBAGE
LANDFILL

800 813-19
wern

LATHTRLLN Cam

43, Appraisal Standards Board, Uniform Standards of Professional Appraisal Practice, 2008-2009 ed. (Washington, DC: The Appraisal Foundation, 2008),

see especially Standards 4 and 5.
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ceedings on television monitors from other areas of
the building.

The applicant explained plans for using a syn-
thetic landfill liner to help protect the environment.
Lawyers and expert witnesses from the landfill
company explained various methods o buffer the
view of the landfill and mitigate impacts from noise
and odor. The applicant also offered a number of
incentives, including payment of approximately
$19 million in dumping fees over the lifespan of the
landfill, an education center, a park, and dedication
of land for road improvements.

The coalition of nearby property owners also pre-
sented testimony from lawyers and expert witnesses
about the potential impacts that could result if the
proposed landfill was approved at the hearing. The
appraisal component of the presentation at the public
hearing included several different types of analysis.

Market evidence from residential neighbor-
heods near similar landfills in central Florida
was presented. Photographs and other descriptive
evidence were also provided 1o illustrate the size,
appearance, and operating characteristics of the
proposed landfill.

Following the formal presentations and expert
testimony, members of the public were able to provide
their comments. Many of the comments were related
to fears of environmental impact on nearby wetlands
and Tampa Bay. A number of comments detailed
concerns about diminished property values due to
aesthetic problems including view, noise, and odor.

Late in the evening, the applicant requested a
short break to prepare rebuttal testimony before
the commission’s formal vote. After the break, the
applicant instead announced that it was withdraw-
ing the application. Newspaper accounls quoted a
landfill representative as saying, “We don’t want
to cram anything down anybody’s throat; we value
our relationship with Manatee County as a good
corporate partner” The article went on to say that the
applicant’s firm “spent about two years planning and
sank a substantial sum into environmental studies”
while engineering the proposed landfill project.*

One news report stated that the incentives offered
by the landfill proponents “were not enough to coun-
ter the wave of opposition from an unlikely alliance
of residents, environmentalists, and developers from
Manatee and Hillsborough counties™ Although the
newspaper article did not mention it, a real eslate
appraiser was also involved in the process.

Conclusion

This article presents general information and tech-
niques thal an appraiser can use to evaluate the
potential impact of a proposed landfill. The specific
example in Manatee County, Florida, involved a pro-
posed landfill in a particular place at a particular time.
The application for that landfill was ultimately with-
drawn by the applicant. This article includes informa-
tion about both sides of the landfill impact question,
because each proposed landfill is unique and must be
analyzed in the context of its specific location.

Shawn E. Wilson, MAI, is the owner of Compass
Real Estate Consulting, Inc., in Lakeland, Florida.
Wilson is a state-certified general real estate ap-
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A Survey Approach for
Demonstrating Stigma Effects
in Property Value Litigation

by James Flynn, PhD, Donald G. MacGregor, PhD, Wayne Hunsperger, MAI, SRA,
C.K. Mertz, and Stephen M. Johnson, PhD

]—:e values of individual properties are determined to some degree by the
reputation of the area where they are located. The association of properties with
hazardous, noxious, or repugnant conditions, including perceptions of health
and environmental risks, can adversely impact values.! The Dictionary of Real
Estate Appraisal defines stigma as: “An adverse public perception regarding a
property; the identification of a property with some type of opprobrium (envi-
ronmental contamination, a grisly crime), which exacts a penalty on the mar-
ketability of the property and hence its value.”

Property stigma is a socially constructed evaluation of a place; it is a sign or
mark created and maintained by processes of social communication. The most
powerful source of risk and stigma information is the news media, which often
reports on dramatic stories involving technological accidents, hazards, and events
that have the potential to harm places and people.* The two major sources of
technological stigma are the nature of the hazard and the responsibility for man-
aging it.* The control and regulation of potentially hazardous or noxious condi-
tions are the responsibility of government regulators and the managers of facilities
identified as likely sources of public concern. As long as the management meets
regulatory standards, including required upgrades, the potential liabilities for stigma
effects may be controlled. If managers do not provide conscientious attention to
regulations and safe operations, they can be liable for damages to human health,

environmental contamination, and the economic costs of lost property values by

1. James A. Chalmers and Thomas O. Jackson, “Risk Factors in the Appraisal of Contaminated Property,” The
Appraisal Journal (January 1996); 44-58.

2, Appraisal Institute, The Dictionary of Real Estate Appraisal, 4th ed. (Chicago: Appraisal Institute, 2002), 277.

3. Robin Gregory, James Flynn, and Paul Slovic, “Technological Stigma,” American Scientist 83 (May/June 1995):
220-223.

4. Roger Kasperson, Mayna |haveri, and |eanne Kasperson, “Stigma and the Social Amplification of Risk: Toward
a Framework of Risk Analysis,” in Risk, Media and Stigma, ed. ). Flynn, P. Slovic, and H. Kunreuther, 9-27
{London: Earthscan, 2001); R, E. Kasperson et al, “The Social Amplification of Risk: A Conceptual Framework,”
Risk Analysis 8, no. 2 (1988): 177-187; O. Renn et al. “The Social Amplification of Risk: Theoretical Founda-
tions and Empirical Applications,” Journal of Social Issues 48, no. 4 (1992): 137-160.
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abstract

There are many reasons
why similar properties
command different prices.
The determination that
property value differences
exist among comparable
properties is a primary task

for appraisers. Once a price
difference has been
determined, identifying the
causes for such differences is
central to legal claims of
stigma. Plaintiffs have the
burden of demonstrating a
causal connection between
the purported source of
stigmatization and the
responses of buyers. This
article presents an approach
for designing a survey to
address stigma issues and
meet the legal requirements
for admitting survey data as
evidence. The survey does
not attempt to quantify
dollar losses; it is intended
to show a link between
negative values in the sales
data and negative percep-
tions of properties in the
class area.




neartby owners. Claims for economic costs can include
compensaticn for direct, physical conramination of
properties, or as discussed in this article, the loss of
market value due o stigmatization from association
with a source of hazardous and noxious conditions.

The determination of economic costs due to stig-
matizition requires appraisals that demonstrate a logs
of value for a property or class of properties in com-
patison with other ke properties, and a demon-
serated link between the lost value and stigma re-
sponses Lhat are atrributed 1o a specific source by
apptoptiate members of the public. Technigues for
measunng damage have bren well documented in
cthe appraisal Literacure by Pacchin, Mundy,
Roddewig, and athers.” 'T'he quantitative rechnigues
uscdd in the analysis presentedt here and shown in
Table 1 are consistent with rhose contaimed in the
Appraisal Institute seminar, “Environmental Risk
and the Real Estate Appraisal Process™ and as set
forth by Jackson.” Aside from stigma there 2re pu-
merous conditions that influence property values and
produce differences in value from one place w an-
ather. The real estare mantra of “location, location,
location” refers ta properry profiles in geographical
relationship to transporration, natural and recre-
ational amenities, qualicy of existing development,
and access to work, shopping, schools, and other
public services, Similarly, property stigmadization
also has 2 number of possible sourees, often related
tor health, envitonmental, or investinene risks. [t may
be due to nareal hazards and acsthenic dizsamenities,
social condinons such as the crime rate, infrastruc-
ture concditions with porentially obnoxious charac-
tenistics such as nearby highways, airports, indus-
trial faciliries, public institutions {e.g., prisons), or
the operations of industrial or waste sites.

The case study presented here involves a landfill
waste disposal facility that was charged with being
the source of property value losses for a class of nearby
propetty owners. The case study here pays close ar-
tention o the conceptual issues of identifying both a
loss of propetry values and the cause of dhar loss. In
working through this problem, the focus was on ob-
taining responses from buyers familiae with che resi-
dential real eseawe market. This led o the design and

implementation of a survey. Because this study was
prepared as part of litigation, the survey process was
designed to mect litigation skandards.

This article focuses on the design of research o
identify or cxonerate a specific facility as the source of
stigma effects and property value losses. For the pur-
poses of this case study, it is specified that a comperent,
professional appraisal found that properties in the class
arca had oxpencnced a significant (8-10%%) diminu-
o of value, The researdh rask was to show whether
or not this value loss, in whole or in part, was due o
the operation of the facility in question. Thus, the ap-
praiser measured the property value loss and the sur-
vey design and analyses measured the social-sugma role
in that loss. In designing this study, it was specified
that judgments of the validity and rediabilicy of the study
results were expected to be presented in cowrt and widhin
the context of vigorously contested litigacton.

The components of a case to suppon property
vakze {oss have been identified by Hunsperger® These
components have been slightly modified for the gen-
eral case and are shown in Table 1. More specifically
for this landfill scudy, paired sales, regression analysis,
and case srudies were used to quantify the effecr on
property values. Control areas were selected for both
the paired sales analysis and regression model.

Approximately 60 paired sales were conducted.
The results indicated generally lower prices for the
propetties in the area char was the subject of the
class action lawsuir {the class area), all ocher facrors
being equal. A regression analysis model based on
data from conurol neighborhoods was also used: it
oo demonstrated lower property values in dhe class
ared. While these techniques indicated chat prop-
crty values in the class area were bower than in com-
parable areas more distant from the landhll, a pub-
lic opinion survey was commissioned o determine
if the loss in valur mathematically determined by
these techniques was directy attribucable 1o the fand-
fill and its effects. Given Roddewigs summary of
court applications for market surveys,® particular
care was used in designing and implemendng the
survey that is the subject of this article.

If the srudies undertaken include Compancnes

1 through 4 of Table 1 and support the hypothesis

5. Richard | Roddewig, “junk Stierce, Emirgranentat Sigma, Market Suneeys, and Praper Appralsal Methododogy: Recent Lessons from the Litigation
Trenches,” Fhe Apprerol fowrnal (October 1399 447-453; Richard |. Roddewsq, ed., Yiotwing Contavmenated Froperties: A Appraise] istibste Aathokgy
{Chicago: Appeaital Institute, 2002), sea Chapter 4, “LInderstanding, Analyzing, and Estimating Stigrma® lor artcles by Roddesdyg, Peer Faiching gill

hurdy. and Wayne Lusvardi.

&, Appraisal nsitete, "Ermdrarementl Risk snd the Beal Estate Aggrdisat $rocess™ {Chcago: Appraisal Intkituts, 201).

~

Tharmas . [ackson, “Methods and Technigues for Contaminaled Property Yaluation,” The Appraisel fourmad {Coiober 2003): 311-370.

B. W. Hunsperger, “The Eftects ol the Rocky Flats Mischear Wedpons Phant on Meighborn Property Yalues,™ in Rk, Meda e Stigme, ed. | flynn, B

Sewic, arnd H. Kuoreather, 157-1/1 {London: kaninscan, 2001,

g, Roddewiq, “lunk Sciene, Ewirgnmental Stigma, Market Sur¢eys, and Properly Appraisal Methedology.”
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Tablel Components af Modei to Evaluate Property Value impacts for Cases of

Technologlcal Stlgma

1. Heal Estate Market Research. Perceptions in the marketplace directly affect real estate value; thus, it is necessary
to interview various market participants in order to understand markel attitudes. For example, sale transactions
or prajects that did not occur may be as telling as those that did. Additionally, if public attitudes about real
estate values in the area are negative, implicitly thers will be downward pressure on property value. Real cstate
impact should be measured in the market of welli-informed and well-advised buyers, sellers, and users of reai

estate.

2. Analegous Case Studies, Examine other cases of envirgnmental disamenities to (a) understzng how real estate
markets in other settings react to or percejve risk, () study hovw these reactions translate into averall value, (c)
test the reasonableness of other valuation or evaluation techniques, and {d} apply these tindings te the subject
neighborhocd context. Case studies may include academic research, other economic or appraisal studies, and
the appraiser's own experiences. After taking into account appropriate differences, a range may be developed
within which conclusions are likely to fall. This technique represents a test of reasonableness.

3. Market 5ales Information. This category refates to the traditional study of actual sales data, including the study
of individual sales, as well as descriptive statistics such as trend analysis, sampling, and averaging. For exarnple,
individual sales in one area can be compared to othenwise similar properties in a control area to delermine if a
price differential exists and to what it might be attributed. 1t is appropriate to consider a statistically vald
number of paired data to reflect the value {or lack thereof) of an attribute across an entire area. This technique
car then stand alone andfor setve as 4 field check of results from multiple regression analysis,

4.  Multiple Regression Analysis [MRA). Multiple regression analysis is a particular statistical technique, similar to
correlation analysis, used to analyze data in order to predict the value of one variable (the dependent vanabke),
such as market value, from the known values of ather vartables {independent varables), such as lot size, number
of rooms, and so on.* The application may involve a comparison of sales data in the subject neighborhood to
multiple control areas to determine if any variarce remaing alter accounting for all refevant independent
variables. If some intangible variables, such as commuting fime, cannot be statistically measured, they may be

explained in a public ocpinion survey,

5.  Public Opinion Surveys. The purpose of survey research is 1o understand how people relale to technological,
envirgnrmental, and health risks because such befiefs are expressed in market prices. Formal market surveys are
frequently undertaken to demaonstrate how market participants might or shoold behave in a transactionat
setting.** Additionally, the survey may be used to slicit open-ended responses or explain intangible variables that

may not be measured in a regressian analysis.

* Apgitais InvAuee, The Ricfesxiey af feal Eseore dopressol 4Uh ed. fCRicadge; Appaaisal InstAne, 2002), 100
" Sep Al B Wilan, TThe Mewdl lar Starrdands in the Appdc #ion af Swatistical ared Survey Research bo Real Eslabe vahoaton Practice,” (paper presented a1 Enwiron.
merdal & Property Camages symiposinmm,  iponsonsd by Tla Cenlre for Advanced Property Eeommnvics and the Apprasal Instituie, Toranto, April 4-6, 20025

that an area of residences and business propercies
are devalued because of a specific noxious or haz-
ardous source, then a public opinion survey can be
conducted to determing the causal link berween
appraisal-derived value losses and the evaluanons of
informed real estate buyers. The use of survey re-
scarch to elicit respanses from the appropriate popu-
lattons in a community has a number of zdvantages. "
[t can provide an efficient, valid, and reliable way o
obrain data abour potental stigma cffeces in cases
of documented property value losses.

Courts have developed crteria for assessing the va-
tidiry of surveys and their admissibility in court. Thesc
standards are summarized in two authontadve legal ref-
etences: the Manual for Complex Livigation' and
MoCarthyon Trademarts and Undair Comperition'* There
are slight formar differences between these two sources
but they can be casily combined as shown in Table 2.

These eritenia were also compared ro the “Ref-
crence Guide on Survey Research” (Elements of Im-
portance)'* and comrments prepared by Marhews and
Desvausges,'* both of which appeared in the mate-

1. Marcus T. Allen and Grant W, Austin, “The Rele ot Farmmal Survey feseanch Methids i0 the Appwaital Body of Encvdedge,” The Approisel jowrnal
(0 tober 2001): 394403

11. Fedecal Judicial Coenter, Munug! for Complex [iigation, 36 ed, {Washinglon, DC: Federal Judicial Center, 1935); available poling, see hbypy fnmie 0o,

12, }. Thomas McCarthy, MoCanthy on Trodemarks and Ualzic Compeition, 4th ed. (Fagan, BAN: Thom somfttest 2003

13, Shari Seidman Digmand, "Reference Guide on Susvey Research,” Sefereace Monual on Srieatilic Evidence, 2d ed., 229-276 (Washington, DC: oderdl
Iudlicial Conter, 2HA.

14. Kristy E. dMathews and Witliam H. Desvouzges, "The Trath, the Patial Trath, arst Asytheng Bug the Trath: Survey Reliability ard Property Vatuation,”
fpaper presented at Emdtenmental and Froperty Dlamnages: Standards, Due Diligence, Yaluation, and Strategy symposium. cesponsored by The
Centra for Advanced Propeety Foanartics and the Appraisal instilate, Toranto, April 45, 2002},
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Table Property value Survey Standards: Criterta for Admissibility of a Survey According to

the Federal Judicial Center Manual for Complex Litlution (MCL) and McCarthy on
Trodemarks and Unfair Competition {McCarthy)

ool for

The population was properly chasen and defined, {McCarthy)

A representative sample of that universe was sclected. (MCL)

The questions to be asked of interviewees were framed in a clear, precise and non-leading manner. {(MCL)
Sound interview procedures were followed by competent interviewers who had no knowledge of the litigation

or the purpose for which the survey was conducted. (ML)

The data gathered were accurately reported. (MCL)

S

The data were analyzed in accorgance with accepted statistical principles, (MCL)
The process was conducted so as to ensure objectivity, 2.9. the survey was not conducted by persens connected

with the parties or counsel and the interviewers were unaware of its purpose in fitigation. (McCarthy)

Mate: The criteria defined Ly the Ml by Comaler LogaZion amd Molomhy oo frodrbads o Uniie Competmine amd wery cloge amd cflers use exact ur ginulat
phrases. In thes 1able, te reduce the rectunwdancy we have chosert the move descriplae of the quidalioe skatemats for each ol the Seven crfsris.

tials of the 2002 symposium on Environmental 2nd
Property Damages. "

A Case Study

The specific case reported here involves a publicly
owned municipal landfill located in the Pachic
Northwest adjacent o Interstate 5 and dose to the
coastline. A private firm under a contract with the
county operated the facilicy for more than 50 years.
A class action suit was filed on behalf of property
owners [ocated within 1% miles of the baundaries
of the landfill. The complaint asked for damages and
injunctive relief to the property owners due to ex-
posure from che landill vo hazardous subscances,
odors, gases and fumes. The claim was thar chese
conditions, 2long with the bieds arraceed to the fand-
fill, interfered with the use and enjoyment of dhe
owners’ property and reduced the value of their prop-
erty. In additian, the landfill was claimed 1o have
imposed personal costs o the residents and visitors
in terms of annoyance, irritation, discomfort, and
ather physical ailments.

A major focus of the sult was the claim char
operations of the landfil] resulted in damage to the
property of the plaindffs and class members, inclad-
ing permanent aind measurable loss of property value.

The case study and survey discussed in this ar-
ticle were contracted by the plaincfls’ atorneys to
derermine the existence, exrent, and value of any ad-
verse economic effects on the class acton properties.
The following sections explain the process and out-
come of the survey research conducted in this case.

15. The Centra for Advanced Froparty Economics and the Appoeaisal Instituie,

16, MeCarhy, 32-243-32-330.
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The Landfill Survey Design

It is imporant w understand dhar traditional hous-
ing stock variables (i.e., lotsize, building square foot-
age, number of bedrooms and bathrooms, exc.) were
used by the appraiser in the regression model and
paired sales analyses. The results of the survey were
used to help explain the resulrs of these quaniitacive
studics and 1o define the link berween the source of
stigna and the diminurion of property values.

The survey was designed 10 interview an appro-
priate Pupulaticn and ro elicic daga Shﬂwing if, and
then how, knowledge and regaed for real properry
in the class area were relaced 10 the conditions re-
suiting fram the oprration of che [andbli. The vari-
ables selecied for the survey descibed markerplace
conditions within existing and welt-defined markers.
Use of a survey presupposes that people actve in
the marker are a suitable scurce of informed opin-
ion about stigma effects and that a source of stgma
prompis social behaviors that have economic effects,
Thus, there were clear ioles for the appraiser and ke
the social sciendists that designed and analyzed the
survey o estimare propercy losses due to stigma or
ather effects.

The first step in the survey design was w con-
duct a thorough review of the legal standards chat
apply 1o the use of survey data in litigation. This
focused on examinarion and discussion of the “Sur-
vey Evidence and Proper Sutvey Methods™ in
MeCareiy ¥ Subsequently, the survey was designed
to meet both the spitic and che leter of these stan-
dards and guidelines. For example, respondens were
asked to rate three areas on a variety of social, geo-



graphical, and environmental measures prior o any
guestions abouc the landfill. In a similar approack,
conditions oudined in the class action suit were elic-
ited by asking for volunteer images of the class area
before any identification of the landfill.

The survey consisted of 50 questions. An over-
view of the survey componemts is shown in Figure 1.

In the survey, Questions | drough 8 qualificd
tespondents; Questions 9 through 27 identified three
housing areas and clicited rarings on seven anmibuces.
These areas were selected by the appraiser based on
sirnilaritics of housing stock, relative location, and de-
maographic variables. Two comparison areas were used
te vatidate the msuls, The housing areas were de-
scribed by a unique ser of geographical descriprors.
Far example, the class area was identified in relation
tr Interstate 5 and 2 major interchange. Comparisen
area 1 was described in relation to a major state high-
way, a lake, and a golf course. Comparison area 2 was
described relative 1o the local aicport, Interstate 5, and
2 major river. Each of the areas was rated on seven
characteristics: (1} access to place of work, {2) peneral
trathic conditions, {3) access o shopping, (4} overall
visural appearance, {5} air quality, {6} overall environ-
mental qualicy, and {7) furure value of homes. These
characteristics were chosen because buyers commonly
consider them when looking for housing and dhis shers
list can be rated quickly for che three areas. The re-
sults allow for a comparadve overview of survey re-
sponses and facilitate analyses of other data, especially
those provided by responses to open-ended questions.
The scale and responses to these characreristics are
shown tn “Fable 3, All respondents (N = 400) rated
the class area and one of the comparison areas, with
one-half af respondents {n = 200) rating comparison
area | and one-half of respondencs rating compari-
50N area 2.

Questions 28 and 29 asked respondents who
rated the class area as below average {n = 68) or much
below average (n = 3) why these ratngs were given.
The verbatim responses were recorded.

Question 30 identified for the first ritne the land-
Bl in the middle of the cass arca by name and loca-
tion and asked if the respondent had heard anything
about che landhill over the past fow years. Questions
31 through 43 asked a sencs of questions about the
landfill and its ¢ffect on adjacent properties.

(Questions 44 and 45 asked about the recendy
completed improvements w0 the Inwerstate 5 hnter-
change locared in the class arca. Questions 46 through
50 collected bastc demographic informarion.

Survey Resuits

The survey resuls supporied the class action suit,
Table 3 provides the response data for of three com-
parison areas. Comparative distributions of the av-
erage scotes for each of the tested stnibutes are shown
in Figure 2.

The average scores bor access o place of work,
general traffic conditions, and access o shopping
were similar with unly slight vaniacons across the
comparison areas, Comparison area 2 showed some-
what highcr ratings for traffic conditions. In terms
of overall visual appcatstice, air quality, envirenmen-
tal quality, and Future value of homes, the class arca
was rated lowet than che other two arcas. Most no-
riceable were the ratings of much below average for
the class area for each of these questions. Air qualiry
for the class area was identified as much below aver-
age by 7.3% of the respondents, but no respondents
provided chat rating for the other two areas. For
overall environmental quality, for the class area over
30% of the respondents said this characteristic was
much below or below average compared to 6.7%
below average for comparison area 1 and 5.4% be-
low average for comparison area 2. A similar dis-
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Table} Ratings of Characteristics for Three Areas by Attrlbutes with Mean Scores and

Difference Scores

Much Much
Below Below Above Above
Average Avernge Average Average Average Difference
B o o T o Mean N Scores

Access to your place of work

Class area 3.8 21.4 EAU) 289 &6 313 46

{Comparison area #1 34 7.6 51?7 13.2 4.0 .87 174 031

Comparison area #2 30 254 43.2 21.9 6.5 104 169 0.06
General traffic conditions

Class area 9.3 391 %4 11.4 08 255 igs

{Companison area &1 a.a 366 41.8 124 0.5 2,59 194 0.04

Comparison area #2 1.5 21.4 5310 23.0 1.0 ERL)) 196 0,48
Access ta shapping

Class area 1.8 24.7 500 211 2.3 297 B4

Comparison area #1 1.5 16.8 9.2 209 1.5 3.04 176 -0.08

Cormparison area #2 1.5 24.2 41.9 318 0.5 3.06 198 -0.05
Owerall visual appearance

{ass area 33 41.5 41.2 12.7 1.3 2.67 323

Comparisgn area #1 o 16.2 48.5 34.3 1.0 3.20 198 -0 48

Comparison area #2 1.0 21.6 303 271 0.0 3.04 199 -0.42%
Air quality

Class area 73 35.5 434 13.6 0.3 2.64 369

Comparison area #1 0.0 4.7 54.7 374 2.6 3.38 190 074

Comparison area #2 0.0 32 60.8 339 2.2 3.35 186 073w
Owerall envirpnmental quality

Class arez 2.7 278 56.5 122 0.8 2.81 370

Comparisan area #1 0.0 6.7 588 325 2.1 3.30 194 520

Comparison area #2 0.0 54 589 EL I 1.1 3.31 185 Q.52
Future value of hames

Class area 1.1 235 392 330 3 313 357

Lampanison area #1 a.0 8.4 395 48.4 .7 347 130 054

Comparisan area #2 c.0 10.2 49.2 75 1.1 3.32 IFFAE A L

Coxding wiedd for colouliting mians: Mich e geerage - 1, buiow svoragr - 2, averagpe - 3, abeove sversge - 4, much abiowr sveesps - 5.
Dvillgrence scneet: Postve 4oome man ghast area has higher ware, regatie toowe meant clagy arsa hat gy wore
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tinction was made for furure value of homes, with
almost a quarter of the class area evaluations at much
below average and below average compared o 8.4%
below average for comparison area 1 and 10.29%
below average for comparison area 2. The perceived
disadvaneages of housing io the class area were far
visual appearance, air quality, environmental qual-
ity, and furure home values.

The open-ended questions asked of respondents
who rated the class area 25 below average (n=104) or
much below average (n = 10} produced a numbet of
ditect references vo the landfill. These were vohmrary
teferences since at this point in the interview no men-
tion had beent made of the landfill on the part of the
interviewers, The 110 respondents thar said this arca
was below average included 56 who identified the
landfifl as 2 reason for the poor rating, 22 said odors

BB) the bl o, i 2005 a\

in the area were connected to the landfill, and 9 zaid
there were environmental problems from the land-
fill. Of the 10 respondents who rated the arca much
below average, 7 cited the landfill and 4 of those 7
identified rhe landfill wirh odors.

Questions 30 through 43 identified for the first
time the landfill in the center of the class area and
asked a series of questions about the landfill and its
elfects on respondent evaluatons. When asked if they
had heard anything about the landfill in the past few
years, 253 respondents (63.3% of the 400 respon-
dents) said they had. These respondents were then
asked, “When you think about the landfill, what
comes to mind?” The exace tesponses were recorded
and cach respondent was asked o say I this memory
was positive or negative. More than half these re-
sponses { 33.0%b) were negative; 40.3% were posiuve,



Fiqlll'lz Mean Scores on Seven Attributes by Survey Area
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and almost 7% said they did not know or had ao
answer £ the positive versus negative question. Nega-
tive responses referred to adverse effects of the class
arca environment, appearance, and neighbors while
positive responses focused an the communiry service
provided by a solid waste disposal faciliry.

T'his same subset of the sample answered the fol-
tow-up questions in this way: 95.7% reported they
had a some time driven by the landfll, 84.2% said
they had visited the landfill, 59.3% sad that “edor”
sttongly or moderately came o mind in reference to
the landfill, while 26.1% assnciated garbage trucks
with the landfill. When asked about birds and the
landfill, 71.5% said this was a strong or moderate
association, with 51.0% recording a strong associa-
tion. Almost 2ll respondents, 92.1% agreed thar che
landfill was 2 health risk. Respondens were asked
abour the cffeet of the landfll an their evaliasion when
they were in the housing market, i.c., did proximiry
to the landfll make houses much more, somewhar
more, somewhat less, muoch less desicable, or did ir
not make a difference? Cne person responded dhar
houses were much more desirable and ewo people said

a1

somewhat more destrable. About onefilth of the re-
spondents {19.4%) said proximity made houses some-
what less desirable and abour one-third (32.0%) said
proximry made houses much less desirable. Almost
one-half (47.0%%) said the landfill made no difference.

The 130 respondents who said the landill made
ncathy property somewhar less or much less desir-
able were asked if price reduetions would compen-
sate for the adverse desirabilicy. Four people (3.1%)
said no price reduction would be necessary, 23
(17.7%) said a slight price reduction, 42 {32.3%)
sald a moderate price reduction, and 28 (21.5%)
said a large price reducrion would be necessary. A
fifth category, “no amount of reduction would com-
pensate” was selected by 29 (22.3%} of the respon-
dents. Respondents were not asked to quantify their
responses in rerms of money values hecause the ap-
propriate quaniification was measnred with the pro-
tessional analyses of the sales data. The quahitative
responses were elicited w determine the validity of
the mathemarical rechniques.

In the lawsuit at issue, a substantial part was
initiated and pursued by a large commercial prop-
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eny holder whose business operations were especially
damaged by the operation of dhe landbll. We sug-
gest thar there are 2 number ol cases of adverse envi-
ronmental impacts on neighboring properties due
o the opetations of landlills and other induserial
sites. Howevet, many cases are nos formally addressed
because the property owners have neither the e
soutces nor the knowledge to seek redress. Under-
standing the sources of properry-vajue mpaces
should provide appraisers with 2 more informed con-
text for therr valpations, whether they ane involved
in complex Liagation or not.

Summary of the Survey In Relation to
the Criterta for Evidence In the Class
Actlon Case

This section is a modified version of the declaration
prepared for the class action lawsnic. It describes che
apptoach, methods, and rechniques applied o the
praperty valtte survey conducied in April 2002, and
its admissibility as a legal document according to the
ariteria outlined by the Mawua! for Complex { itiga-
tion'” and MeCarthy."™ These criteria are very similar
for bath sources, although the specific language is not
exactly the same, The criteria descriptions presenced
here in modificd form are those shown in “Table 1
and accurately represent the two sources. Two of the
survey designers and anticle authors are members of
the American Association for Public Opinion Re-
search (AAPOR). The survey methodology follows
the AAPOR's most recent puidelines lor survey imple-
racntabon and cutcome reportimg.

Criteria 1: The population was properly chosen
and defined.

The population chosen For the survey was defined
25 residents |iving near the class ares, aciive 1n the
residential real estate marker, and who acrually
moved their residence {but did nor necessarily buy
their new residence) at some time during the period
1995 through 2000, This definition of the survey
population provides actual and povential buyers that
are informed abour property values and the relative
atrractions of the key residential areas. The peo-
graphical area included three zip codes. These thiee
zip eode arcas covered the general area from che air-

17, federal pudicial Center.
18. McCarthy.

pott on the western: boundary o the rural areas to
the casccrn boundary of the metropolican area. The
class arca was not part of these zip code areas.

Individual respondents were screened to meet
the Iollowing criteria: they had to have (1} lived in
the metropolitan area for more than twvo years, (2)
ke fammiliar with the class arez, and {3) have been in
the real cstate marker at some time during the pe-
riod 1995 o 2000, It was not necessary that the
respandents had actually purchased real estarc but
only that they had been looking actively at residen-
tial real estate in the marker area.

Criteria 2: A representative sample of that
uhiverse was selected.

QwestDex® mainiaing a record of elephone con-
nections and moves by zip code. Telephone num-
bers tor this survey were purchased from (westDex.
These numbers included all listed new telephone
numbers for new residents and for houscholds char
had moved from one residence to another in the
target zip codes during the period 1995-2000. The
total count of these telephone numbers was 6,240,
from which 2,700 were randomly selected and wsed
to complete the survey. The selection and qualifica-
tion of the respondents provided subjects char fully
met the specifications of Crireria 1.

Criteria 3: The questions asked of interviewees
were framed in a clear, precise, and non-
leading manner.

The survey instrument consisted of 5{ questions of
which 43 questions were answered by selection from
a response scale, § questions were about social-de-
mographic characrenstics (e.g., age, gender), and 2
questions were open ended with the verbatim re-
sponsgs being recorded. The interviews ook 10-12
minutes on average. Only after the ratings of the
comparison residential arcas were complered were
respondents introduced to the evaluations of the suls-
ject landRll. The survey was designed and prerested
under the supervision of three PhD social scicnises.
These colleagues revicwed the survey criteria de-
scribed in MeCarthy and the Manual of Camplex Liti-
gation prior o beginning their work and incorpo-
rated these guidelines into the survey dosign.

19, Amercan Assoceation fod Fublic Opinicn Research, Sramaard Qefinitians: foal Dfspapriens of Case Codes amd Qulognme Rates for Surveps (Ann Artsor, 341

AAFCR, HHHF).
2. CwestDex Drirect (Englewwood, CO. Crvest Drex, Inc., 2002,
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Criteria 4. Competent interviewers, wha had no
knowledge of the litigation or the purpose for
which the survey was conducted, followed
sound interview procedures,
All interviewers were expenienced and extensively
traincd personned employed by a professional sur-
vey research and daca services firm. Specific training
for chis survey instrument was conducted by the di-
rector of the sunvey research firm {a PhD sociolo-
gist) with the project director {a PhD social scien-
nist} in attendance. Continuous supervision and
maonitoring was provided during the data collection
period by supervisors. Data were collecred during
the period Apri! 10 through April 24, 2002,
Interviewers and respondents were told the sur-
vey was being conducted on behalf of real estare ap-
praisers, with the name and conezet information for
the survey research firm thar was conducting the sur-
vey, and that the subjecrt was “things thar affeer the
quality of life in local residential areas.” Neither the
intetviewers not the tespondents were told thar the
sutvey would be used in litigation.

Criteria 5; The data gathered were accurately
reparted.

All dara colleceed from this survey are provided with
the exact questions and answers recorded by the in-
terviewers and complied by the survey research fimmn,
The responses are listed according to the scales or
parameters allowed for tespondent answers.

Telephone Protocof, The 2700 randomly sclected
telephone numbers were called seven days a week seare-
ing as early as 10 a.m. and continuing untl 9 p.m. A
single telephone number was attempted up to 11
titnes, with subsequent dial atternpts moved around
a seven-day schedule that guaranceed that cach pum-
ber would be aalled on differenc days and ac different
times of the day. Partial interviews were completed
on an appointment basis with appointment times

determined by the respondenc’s schedule.

Response Rave, A response rate of 34% was achieved
for chis study, with a refusal rate of 9%."" At the end
of the survey, 837 telephone numbers had been de-
termined to be ineligible eicher because the respon-
dent failed o qualify, ar because the number did
notlead o a residential telephone. In addidan, 1,217
telephone numbers still had an unknows stacus (pri-

marily becanse all calls to chem had resulied in an
answering machine). Four hundred interviews were
compicted and there were 23 final refusals.

Margin of Error. This survey has a margin of crror of
+4. 7% when generalized back to the entire universe of
6,240 relephone numbers supplicd by QrwestDex. This
margin of error is based on a worst-case scenano of a
50458 proportonal split and is at the 95% confidence
tevel. Sinee there is cvery reason to belicve that this
CraestDex sample is epreseniacve of 2 larger popula-
don of area residents whe may have been in the el
estate market, it is worth noting that a sample of 400
produces a margin of error of no worse then +4.9%
for a population of up o one million. For the splic
samnple portion of the survey, where 200 subjects were
asked abour cither comparison arca | or companson
arca 2, the margin of error, when generalized back o
the entir: Qwest dex universe of 6,240 telephone mun-
bers, is +6.8%, also at the 95% confidence level,

Criteria 6: The data were analyzed in accor-
dance with accepted statistical principles.

Since the survey insttument was very concise and
elear, most results arc reported with simple descrip-
tive statistics. These include distributions for ques-
tion scales, mean scotes and differences for selected
questions, recerding and categorization of open-
ended response, and some basic cross-tabulations for
bivariate analysis.

Criteria 7: The process was conducted so as to
ensure objectivity.

The purpose of the survey was not communicated
direcdy to the interviewers or the tespondents. It
was known to the designers of the survey. The ob-
jectiviry of the residendal area racings was assured
by eliciting che ratings and responses prior to any
mention of the landfill and then presenting the ques-
tions and recording the responses 1o landfill ques-
tions ai the back-end of the survey (bur prior to the
factual questions on social-demegraphic items;.

Summary

This survey provided a design aporoach, question
preparation, and implementation merthodology o
meet the criceria for the admissibility of surveys as
prescribed in McCarthy and the Manual for Complex

Litigation. The survey conclusion was that the nega-

21, Resporse and refisal rates ane repocted a4 mecommeénded in Feankel gnd ather sources; see Lester R, Frankad, “The Report of the CASRCY Task Torce an
Reaponse Rales,” in dmprovisy) Dot Qo in o Somple Servey, ed. Fredick Wiseman (Cambvidge, Ma- Marketing Science Institute, 1981}, The
response rale it defned as “the number of comptete inpessiews with repoiting urats divided by the nunnber al sigible reporting units in the sample.”
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tve property values shown in the plaintiffs’ case (de-
veloped by paired sales, regression analysis, and case
studies) were due 10 the public perceptions of the land-
fill and its stigma charereristics as evaluated by po-
tential real estate buyers in the Jarger community. The
survey did not attempt w quantify in dollar rerms
the lost value of property in the class area since this
was established with standard appraisal methods in-
cuding the use of case studies, paired sales analyses,
and multiple regression analyses, Even though these
technicues did show [oss in value, there may be a ques-
tion as to the cavsal link berween an environmenral
dhsamenity and the loss in value. What che survey did
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was link the landfill with a stigma effect on public
opinion abour the desirability of housing and prop-
erty in the class arca, This allowed the appraiser to
account for the negative vakhues identifted in the sales
data and to understand che causal link between pub-
lic responses eo the stigmarized neighborhood and the
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for trial.
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aveount fae zmporzl effecs by aeclading heasimg wansacens noarzas wik bk apon aad clnecd Jandfills 2od
wodlrsd Do mfeanahgn oiiceis, In acion, v uzal peepoly lases ard prices as bomg saawl oy
dercemuinzi. Thr aralvss supesly (bl claoing "zod4tis widll non mecasgarnily milizas priqedy-calic impac:

Key Wordi: hedrme precc mindes peepony vatees, clcmaliccs, snviesnmene wrban. vaal. and r=gienal
T

1. [niraduction

The ahjecive of this amiche i< 0 comluct un cmpidcal investigafinn inle the mpact of
Tand il an e progeny values of bou<es bocated nearby. The Tact that orgasized market-
fior marvirorerne niad gquality do nol exist regquires the apphcation of & menmarked saluation
technes e b anler 440 acdsre s oy bnfkwls, We gsr Bosen's (1973 well-known
hedome cing wodel s HP& Dm which onexplict goads o ke 1 the seal estate asake!]
amalvecd e celinratc 1Fe Inphicnl price sssocistcd with proxwnny e 8 Lol thus
ciabling estunalum of marganal willingness i pay sl vanous dsiances from a landbdl, A
munibeer of authors, such s Laieman (1981 Farsons (19660, and Chiigbey 119840 have
tied el TIEMY v cosnipminte: willing ne ss e pay 1o howsang cDarae beristics, There b also
been A goowing jitepsure that nzes the HPM oo moasere wellacs changes i ioplicir
mearkets for cnviromnueneal qualins, for ceample, Deisgalleral o P99 Rendelaehn A
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Meloon 019920, ) Falmoansg o S98E, Other anthors, such as Boklha<e (1998 0 wnd Nelaon
=1al o125 have specificalby used 1the HPM o examvine landful nmguaces.

Tee vonliast we pevions sbudies of land Gl that empploy the hedonic mizthod, e coneml
reszipeh fornses on the Tecational taciws mheignt in the teal sseae market by cominng
spapal aspaers 3l the standad wrban-amennics modeds with the hedonic model, We
voanane @ meklz] that aceonnts fop Jocatiooal effeor such oy those i the oban Biceaigg
‘Herdersom, 1985, Furita, 1989 with a stapdard made] for inplicit poods.

Tn ad:ftiom 10 spatial e Hects of disamenities, we consder land A1l life expectaney tnbe 3
Fawtor thid imay have nonerivial boaring om measuies of sogial wellare W fhos mveslizae
The periaibiilidy that the dizwinzaary effect of a landnl] may decrease withe IHe expectancy
and nagdtive impacts on real edate valucs may hoger abier the Tandnll ks closad. We
deincnstrate the wzliare unpacts by estimating a folby specified HPM (b acciuns for
chasge o distance 1o 3 Tandll ac well as changes in landbill life exmectancy,

A nnber of authars kave pointed out the importance of infornadion in the hedom
price wddel d1dne, ERG Kiel and BoClam, 1995, Wask and Waoni, 32 Kohbhase,
190 e abus recopnice that mbuemation absoal Jocal real estate oarkes—aml
partigaln, aboul Hee evisignoe of disamenities soch s landbils—may influence bovers®
hargaimng power and lhence hedomc puces We bus ioclode o prosy victable foa
infonmation W kest the validity of this hypothesis.

To implenient the maoddel, well-defined sindy arcas wround each of four landnlls in
Frank lin Corsrery, e, were chasen (or the analvsic A ful] vear of 1990 real sane
rasac ot dada from Frackdin Coaney wers collecied amd auamented with data fromher
soarees, Faesl, 190 consus block proep micen data were vsed o obtain demopraphic
varishles and 10 create a proxy for buver information aboot local thsamenities. Second,
variahles fromn mips were creaed and combimned wich data fiom alher so0Tces (9 acooun
far ewvicmmienial and newghborhoml characteosics, The full data ~et copluces the
marginal price effects of stroctural howsing, and envirommenial charsetenislios, as well as
nzighborhomd and lovananal impacts. In addingn o the Aelly specitied data set we vse. the
incbasiom ol Jaodfills ftom s sanple arbas area wilth both positive amed oegalive lite
expeclancies sets this 1eseaach apar! From previdgus siedies of land il inpacts. Finally, we
pasit (Ral propety takes and howdang poves ane endogenousty determined and thos
vilimate a simuolaneows sgueation system i inchedes both anneal property tases and
renls.

. Analiical framework

W xel ap our mode] oo single-period, slatic framewanbh as Bllows, Househobds are
wrswried (o purchase o home accerding (oo dastes  For properly  chatocteestics,
crvironmental anenities, and disamenne: £ csee Dismond gand Tolley, 1982 for o
thoemueh dreatment of the ey of disamemitiess, The nenlel @ssemes that each
howsehold chooses Trom o sel ot amenitizs and disame maties. sach of which rs dewried
by i ose of dhslance megsures, such s distance Trom contmad business dimvict $CEDy and
Loubtills. Tlowieholkds e maximize oldiy,  which G5 @ funetion of - property
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charactertstics, as well 25 amennies, and & mmmeraime (compositer ood. X Househalds
are Comrtralned notheir chaice of smenitics, bomsing charscrisiics, wnd [ocaton b per
periond moome, Yo Ingoimg i allovated over purchese of a per period hoosing rest, which
ieodesoribed by the bedonic paice function (HFFL, PUEL property Tates, 720 and a
composiz good, X Mo that M2 35 assumed o be a Function of  properts
characieristics and reichborhbood amendgtics and disamenities, while TiZ} s detemined
by properniy characienstics sond local poblic poods, especially seliools Amesilies amt
diswnenites, focal publc meds, and property chatacletisies all emerge a5 imporan
determinant: of houschold Jncation chobee
Fatchi homszhold solyes the maximizatiom protblann vaubseripry suppressed

[FETE RN R i

1F mE TS N, i
Frien the funst-order vonditions, we obilain the resalt that MRS, = E - i: nrepky ing the

the e ginal willingnzss o pay tor ndividoal chatacrenstices of & propecty and s
neighborheod i aoverned by Both ihe rureimal price and the maramal confribetion of the
chararionatic to property tases. This implies aneyuilibiom relationship Gfferent from
viher samili sbndees inc thal a naegioal propen oy -tan companent eimerees 35 pare of
marginad willinancss 1o pay 1RF), The tax component helps to measuce the WTE for Iocal
public goeuls, an impaoriant determsinant of Tocation choice. 3 should alza be reded thay, in
veniEdal, o mamiber of Junme bevers are forced 10 pay fuxes mnd insofance g5 pan of gier
MOTIEESs pavieen. IITI-rrh'Ing that lases wre an inlt.‘grﬂ £ CHE [33me:nl of himse rents,
Furthermure, propesty -value assessinents are genecalty Based or <fructocal characterisics
o o house and okher phvsical factors, such as b size, Uirban sconomsts (g, Brasington.
15964; Hanrin and Brasingen, 19901 freguently specify s miblage rates 2y an saopeniog
vimialle du e righn-heend side of the hedosic funciion, We lake o Biffeiend approach i tis
article, specifying a simubaneous cyuations model in which poces and taxes e joinily
detefnined.

3 sample desizn and dala developinent

The data vsedl i this article were collgoied mosuch 2 way s w0 represent e exiended
hedonie mode] ac conmpletely as posabde, To investigaie the full socral impact af fandfils.
we coniider jnformation showm e dissmeniy, s apatal dimensioen, and s lile
eapECIARCY 10 be imporianl faciors. Walh caspect 10 infoomation impacts, we worll expece
indivicdels wiibs less intormation abowt local rend esliale murkets o pay higher prives fog
haneey cloge 10 degamenitics than aould those with ioore infonmation, cerenis parike.
Spatial effects entes the model inanch aoway that we woald cxpect to observe lower real
witale valuzs close 1 a Landhll site, Tnoregand to Lmd Bl 1 expectanoy, we wanld cxpeet
T see ncreases i oreal cebimde valuss, an well s piesible imereases e neachy pepalanon
ennities after o banelhid bas Taeers cackaimed. Theoe iy also Te speculaion e e eal

Aeproduced willt permission of the copynght owner. Further reoroduction prohbited withow! permission
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cilae markel, which woull increase property prives as landAll ke sapecianey deorenses.
Tav aclfriam, differenn vy pes of Tamdllbs may mpact propeses saloes more than arhers, soch
A owhen connparing Tiacdaclows s aske sies or denlicion land fiis wosanidary lancdfils, The
fogzearmg conaderal 1ons wers taken ipe aceount when desipning the overall sample gsed
im thiz articls.

A5 Vhe mthdy areas

In an effort o caprura both the effecees of diztance 1002 landil] as welbas life sipeciancy,
Pl iUy aites were selected tor the currems analysis, dscribed by circlzs within 3,25 mile
rawclni o Foawer clifferemt land A1 wrews v Franklin Connie, Ohoe, The LndAlls haee differem
ltfe enpeciancies and are located inoareas with diffeving arbse characie sries The 325
mile radins was chosen becawse provions stwdws bave foend posieve distance cffects for
ap o 1.5 miles fzoom Tand Alls (Melsom ol P93 Tnoreasimg the slee of a shady szcn o g
325 mile raclins has o romber of alvinapes, Most impontant, we can Tnlly investigine
ili-dance  eeldtionshipe  and  muake  comparizons betwesn nipacted  wnd  relslivety
nomimpacted  popekations Tnooadditiee, [Brger stods sreas inemase varahibiy of
neighboshesnl aml howsing chwacteyistios, which helps womitigele pobicmy associated
W lth medical neanty.

Ty oof the aress, Alem Ceeek and O, wene alfectel by demolition dumps tandtills
that accepied ooly boildiog wrateriaby aed Tt Tod aoelatively Tanided ife s Tn T8YL
these 1w sites had been closed for =15 and 171 veaes. respectiveldy. The hust of thess ares,
Alwn Creek. 15 voimprised of (oo domobition lzndflls thae operated on comtiguems
properties for 10 vears berwesn 1969 and 1979 with the maxinum operation of any given
landfill lasting aboun five vears, Tn the Obelz arca, meo adgaeent demodition landnlls
srperated froan 1984 we 1985, The aber two areas Chaosere wene imipacied by sanilary
landhillz= {landfiliz that accept munscipad solid wasle o househodd wasie as opposed 1o 1exic
subatances of demolition debrist T 19900, one had 4 ile expectancy of wo voars and
anodher had a lite espectancy of al feast 20 vears, OF these. e Clahaona Jandfill opened i
1968, and the Girgve Oty landlill openad in 1984, Life expectamey 15 determingd by
lancd fll operatoes based on remaming cebic panls of aicipace available st a given site and
is repocted to the Ohio Bnvironmendal Pootection Agency POEPA) arooually.

14 15 notable that the operating Life expeciancy of the sanitary landiills is over 20 years,
while e life cxpevtuncy o demolition dumps i abool five pears, Funhenmore, OEPA
fevords shovw thad while sanitary landhfs have Teen relatavzly well runom Franklin Couney,
the demolition dumps in the sample were frequentdy not in regufatory compliance. The
tenmolition sites were eepeatedly ciled Bor accepting samitacy and, in sonmse msances,
bazirdeus wista,

Figune 1 Husirates the seowraphio areas in Frambhhn ooy that ace incloded in the
sty T shioulel be ruaad thar the Dlw1e arad Aluin Creek areas oveclap siguifivantly, wil
the auter diameter oF e Alwm Creek sate coming oo within 1.5 males of the Ohetz JandbE.

Ereept for the Alom Cresk aeea, which s located wirthin o mostly utham orea. 1he
fanaliills amder investiparioe are locided incthe saburbs of Frankdin County, The oo of
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Fegwre 1 Map of swady arvas,

Obetr had a poprulnien of L6 i 1990, while Giove Cie™s 1990 popolation was Feo6d
and Cighanna's wie 27.0%1, Furthermare, Grove Cinye and Gahiinng ure high-mowrh areis
where the pupulation increased almos 2273 pencent over the 20-year period froan 1970 1w
199 while the [tz population increased abose M peecent (Yonada, 19923 In
comnparison. Framklin Counry s averal] popilation incressed only abom |4 percent in thiz
time peviod, demonsizaing an increasng ieend wowand soborbanization. Table | briedly
descrhes [hese four areas, Mote that the reference vear for landfll life expeciancy i P0G
Mine different schopd aistrices are representd wathin the aody areas, as are 279 unigoe
cansirs hlock gioups.

Orher envigommental disameniies are present in the study arcas chosen. Frst. the
iffergnt suady arcas have varving mmoanty of neise plutmo resultiog foom ol awl air
iraftic, wille aklniomad noese amd air peliution bom neabs dreeways. A 1aah Tsiendng
power plund i lecting aindy the CHaetz and Alem Cneck sifes wis alse moomeeralion durng
rhe tiee perioed oo bict e analvsis tabes place. The poseer plaot canng midles scoatiney in
1993 by che Unated $tades EPA for emitiing vnsafe tzeels of dinxing and wias closed by the
end oF 1994, Tn I however. i1 wis lecly nnkmown 1o the pubdic tat o diogin danger
was resenl, aind, andcle fronn potential for unplzasant inboes. e plao iy oot bave been o
e facuor o wdividuals” Tocation deci=nns
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Aot “The ilercnce berwsen demodiinm Tondills and samizey laadsile sy o the tepe ol wihd o ane
Aocrpled. Demalinen Lind s aoceps sold wasee soath e orzame inancn ot have the puaenil v ool ain noee
clangrions subzianees soct s ceborios and Tead Tle dstion noes Teteven demaleeon dueps aml saled woesic
lameli 1 esanpenily elleel miy Be Bhared dae woche Gt than Reme s mvalem e ol 2 hgk degrsee ol illeeel aold
wame disgprea 0 the ren Lamealoes durepe inode aedy, Soeees Ferowal nizeezas s Uk EP aadf
vrpmesr. Jim Bah

“Mrzgver Tofe & puecians s repreaonn nenber of vears losed

1.2 The dala

Chur ment 1% g inchcde Trmseions nothe stdy thon are cxpecied 0 represent owner-
cccupied Rousing toils, The 1eason fn this s simple: hedonic priciog theory slares that
individuals” whilily maximizateon lsads o demands For characiesislics and thai persons
purchasing hopusing anis o beoame landlords will mot necessarily be consamers of the
characteriztics of o property.

Withen the sy areus defimed, wonl sales prices of LAY transaclions on single-family
Tupnes arnd condamrAnians along with 22 e peat sales ransactions were obained from one
full year (1992007 of courty wuditor's records. The final data sot consistaf a sanple of 2913
ahservalions,

Each prorpeny Lansaction recend i ludes infeomintion ased we create vaciables foo Lhe
stmctaral charactenstiics wecior, These tnckude wpe of stucture, number of omis,
huedromms, Traths, half bathe, porches and stomies, spoane fontage of stmaclone, garape aml
Iot, and doousy vaialdes Ton condenanooms, central aie comlitiming, fircpdace. s
mascnry constructon. [noaddition, informaion abour memh of cansaction,  sohood
incicts, wml the wclividaals who pamticipateal o ransacisns was obained from thoese
roecrads
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Because the nimes of the granters and praniees of the properiies were avallible, it wig
psiable ror adeniile nuany wansactions that coult be comsidered as oun of macker. These
transacticms were inclmled bevawa gy Telp oo esplain porchasers” tastzs o well ax sile-
specife prepei by characmel =<tics, We also inclade them n e @y aquoadion as they ntay
cupture unobserved atiributes of the neghbarbood inowhich they cocu, Durnmy variables
were thus cregted for the fallowing mansaction tvpes: (1) tnirafamily iransactions as
whenlitied by siiuames of pranesds and crandzes, 12 corporate hansactions an which
realtors or limited parmerships pasticipaled, (3 0ransactions i which fingncal instionions
were invobved, and €30 iramsactions wherein properies were purchaset fromm an cstale,
Alsp, tranzactions oo whieh mices appeared agificially high or low B & gieen
seighhorkood weie ansigned duminy varishles s help wcount tor erobservable guatity
il Tamemtials in the howsing.

By lovating the natesacted peopetics on g stieet map of Frankla County, vartables tor
reighbortenod characteristics (such ws proximily to the aamon and to raoads. frecways,
piarks, and country clubs) were greaed. Map localioms were adso oaed 1o establish the
ilesticice Trornczach property weemch of 1he landtills. the Coluindus ianicipal leash baining
powet plant, and the CR Loacations were also used woomatch propeties with indice, of
neighborrhgod crinee sates and comnpetnivensss of lacal school disiocei.

In the case of dustance o the CBLY. the Tandfitlls and the rrash-barning power plant, Tinear
mensorgs ware tsed o crzale disrance viAabies, Ty create a viriabls for proxnmity o Port
Columbuy Aarpoo, an area 1.5 mifes foan 115 ater peaioneter s described on o map, anl
all properies fallmg within thal ares wers assiged 3 dommy variahle, Likewsse.
propertics wathin pne-hall mile of railnads and freewayvs were piven dumimy vamables,
arst Ay variables were also created tor properties adjacent to paks and country clubs.,

Frandlin ©Counly nekrhborheomt crime mde imdices were created brom Baderil Borgaw of
T tigation UniGonin Crisne Stisiics and represent 1otal oveperences of huth vislent ansl
monviclent crirmes per LOOG population. In the study argws wsed in this article, the crime
anles vanges fronn a bow of 2% 00 one oeighborhood inthe Galbanna sreatoa kighof 2 in
w nelghborhonnd withan the Aloim Creck arga. These represant the irwest gl Tighest crime
rates im Franklin County,

School-tdisirt yuality was ineasmed by o school competitiveness mdex thar was
vomstoucted Fromn popnictay data utained from the Do Slae University Admissions
Cfhce, Fomrieen high schouols in the siody arews were assigned an index that ranges feom ()
w100, with bh he highest- and ekest-ratked high schools Jocated within e Al
Creek ares. In addilion, vearly properly lases for cach hoosehold were included.

Table X contains =mne of the kev deseripiive statisfics from the primary dats sct the
help 1o chavacterioee the foor arcas analyeed. In the overall sample, the L9900 vearly 1emal
squivalem i $7.ARYT, with the lowest venl in Cbelz (53092620 and the highest in
Ciabuinna (59078090, Likewise, 1900 property 1woes tange From s Jowe of 349634 per vear
in e e 5804 64 i Gubanna, gud the average sguaie fudage ol homes 235 simallest in
etz and largest i Ciahanna, Howsver, [of sizes, as predicted by the seandard model of
wban density, ane 3 monoionically incicasing function of distanee g the conical Tasimgss
districr, Crime ates alse fulloma s parlean anverse . with arca iverare 1ates ianging from
1275 o 1KY gy averupe distdince from (he CHED increases Oul-of market mrans s
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bohave similarly. with the highest pereentage occuming closcst to the cemier city. This is
eupecidl, since more homes that are fomeclpyed onor wodd by estatey wntd be localed in
pocaer and older neighhorbood:.

In termy of neiphborhiod disamenities, the hiphes) propoction of emess sold neur
freewayy i caibosds vecursed o Obets, and of louses sibd i the Gahanna acea, 43,94
percent were within 1.5 miles of Forl Columbus aupot. Transsctons im the {betz area aee
alsor the closest, on averaee, (0 the Trash-burning power plant (an average of 344 mikest
aand are uler closes| of any area B any land L o average, bousng iomsacricns in Cheie
were within 185 miles of the Obetz land il while Grove Cily transactions were Farhest, a1
an average of 267 mitdes foom the Grove ity land (L Thus, rhe average disiance g land it
of framsaciions inoareas with closed tundhlls s closer Lhan the compaable maasure for
arzas wath open landfifls. To accoount for ditferences in Ruser informtion abom
neighbochiul characienisnicy, we inchale 4 vanahle from the censos Bligck proup dita, The
viriable represents the total percentage of heuseholds in a block eroup that moved 10 thew
curtent g ation within the five years previons to 19 from lovations outside 1he state o7
fiom owtside the conmre. We would expect thar ndividoals moeving Frino outside of the
ared wirlld b less relishle antormiahon cegarding Tocl disamenites.'

4. Estivration of the hedonic price lunction

The HFE represents the Jocus of couilibnis of all the individnad bovers and sellers in the
read estinte marken, and as soch, economic eory sigresis oo 9 puGrn assuiapiecens on the
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Corrmn that 11 ke, Wz deal with fvo issues associaed with estimation heee, Tanetional Tomn
and mnker sEzmEmainm,

Tretloanl eFdnrts 10 use 1he Bees Oox mndel as @ keod 1 Gnd the best functicnal form for the
HFF led 10 unsrshle resnbs Tnvestigation inmn the canses of imstahiliey ungovered the Bact
that standwed eoees of both the pove varishle and the b siee vaciable weie such e
subracting one standacrd deviatwnn fromy the mean esulied in negarise vadues. The
inplicalion heee is that. since no negative price or lon-siee variabiey exisfed in the data, the
assumprion of nenanaliey of these data wouhd have o be regected. Cluen 14977 has pointed
ot that, in applyiteg the Box-Cox made| in cases such as encountzeed here, the Jacoban of
wanzformation for the lkelihood tunction will incomecly szaen positive probabiliy 1o
nepative values of the sberendent canable, [eadine weoan inapproprule application of the
1wt

From e amadyses of he standard errors above, log transtarmations of the price and b
variahbes 1esulted imonkne nearly nopally disviboled vaciables, Ax a r=sub, we ke a
mixed lng-hnzar bunction hased on e nocon that distance o CBD, price. and lot size e
Lage binzsrly disinbaded while iber varisbles may fallow s nommal disiboiion, Distance W
lnulill variahles are e-timated w il second-degiee T!-i‘tl}'!‘lfrmi:a]‘-.z

We assime ad, if housing-newkst segmentation cvasts.” different imphait picss n
different srcas for a piven charactersiic would be observed. Real esate mathet sommenty
vould be thonghe o exist amomg the tour diffeceo [aadRlF sies, since thay ac2 in distinc]y
defferent parts of Frankiin Counte. Aldthough the Obets and Alum Creek arzas have some
weetlap, there are frecwiays miersecling (hese argas Dl ot as physiacal bavriers, Thos, the
part of the Adum Creek ared that averlaps the Cbetz area is expeeied mo be more aftectsd by
mroxinwly b dhe Oheiz landnll than the Al Creck landbbl,

A mmber of segeentangn schemes were anmodoced gl seguemally waed wab F-
<ralislics, Based on annwal rgnls Fose, an analys<is was dong inowhich there ware thres
sggpments, onc of cuch of 1be Geove City and Gabanna areas and onc that poaled
observations fumn the Alum Creek and Oberr areds. This specification was t2sted agains
one am whach four murkel sepments. one tor cach of the landhlls, wers wsumed,
Sepmenlatinn was achieved by iochoding domnoy variable interaciom eons coreespunding
wr all ol The neighborhood, epvironmernsal, and popenty characteristics. as inegquadion 123
below

In[Rent) = DU idntercept + zhInilor yize) = S0 4 5.7 4+ o'N = YE 4 ' — &

f=A A 1231

where &% peprosents a vedtor of local poods o luding the sehuwel indlax ancd crime re incdes,
as well ws dinney varisbles S hoosing ransactioos D coudd e considered as e of
market, Environmental gonds me represented ax the vector B and melude proximity 1o
railiceads imd Poce Columbos aipon, as well ax distance fonn lanllills. The variahle W7
repesenls a dunminy vaiable, one fon cach ot 1he Foue study aeeas, The Hvscor remesents
housine charactenstics, ncluding square foctugs of builhne and garspe. number of
shuries, numbier of oo and bedosones, nomber of bl amb Toll taths, and ape of
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structene. To addioon. demme varwbles Tor oope G come-Ouctiom dmgsony versns ume ),
mesenee ot cennal air comditionny Volireptaces, aml wihethsr the strocioe s oa
wonckarinien are inckeded. 2 8. 8- ooy, and § represent paaaneiens,

By tostimg paramieter resticlions on the dompgy varahles, the mindad with four versus
three markel swwegments was favored, We proceeded io test segaeriation by applving more
specific restrictions.® The ceonometric moclzl that resulicd i onz e wich busrsing
characterisics, pack procimity, amd freeway wecgss ure szsmenied over the four stody
areas, while #ll ather aeighborhood characieri<tivs and environmental goocds are pooded.
Freeway aocess cotld e viewed ay an amently G ioelividuals lving meosoburhan areas bol
we nonse pollunion 1 individoals Treing i wiban areas, Likewize, in some neighborbds,
park= ey be viewsd as disamenitias that sieact noise and crime, while sm others they may
reprrete i i iy Teease of the preen wpace ey priavide.

The Fnal hadeortc meds) s 2 mixed Tog-linem spocification thae incorpordtes a cortain
depree of market segneentation In addition, after the market segments were determined,
thaz ipelel weas reGinoanluted Ay a sumullancoes comaiions mode |, onder cur assormpion tal
laxes and prices are jointly determined. Thus we inclmde aonual progeoy aies o ooaeht
hramcl-wiche vacizbde e the rend cguaations and inehude rent as o right-handd-side variable inoa
hedonic sa eguation. For the sake of evity, only e foad owsdel for reat s sl below
in cquatian 137

I Rewt — 2y, — 2 [EVstamee (o Alun Creel)
— s Diske 1 Adum Crec )t
- 2p + uiDstance to Obets) — xgifistance to Metz)
= Fpw — T iIMsRIRCe W GAakm |

w, L Mstanee fo Cleehesnra )

+

Eorger dnlDvshmnor o rrene (v

v
+ w LMstanc e g Cvene Gy
— g i it e for CROY + 2 Frasxfite o Apore

— i LPvavinein to Rotleoed |

xR Kok -0 el fnadex]
— w50 OB Chur o Srate| « 2 0P oporry fars

Vo Ui aderigoiion do 2nd Falf of 14940
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The same varbles are used in hoth the rem and [ax @guation hecawse Tactors that
leienaine howse praces are also laken inlo consederalion i the i -asseasment process for
Indivictual propesties. Neighboa Troond facions wild ikewise @utes into tas asscssments i thal
@hsp a0y Lomnider recent nurkel-ipanzaclion prives in their valuation, which wre affecred
by Jocal characterisies, Finubly, schiool quality affects propeny vaxes ditectly,

The mode| was estmnaled wsing ponlimear thres-5tage leasl syuares. The eslintied
pavanieteis of the HPF and HTF represented by the specification in eguation (3 arc
repearted i Tables 3 and 4. The sigraficame lvels of iesalting £-aais1cs arg given at the
1004, 5oy and 1 parcent (7**) Jevels,

The cstimnated cocfhicients of the vaniables thal reprecnt neighborbood charscieTistics
ceugh as schonl guabity, crime pate, and procimity 1o the et geaeally follow she
Iheoretically corrzct signs, and mest are significant at the 5 percent lzvel. Ameng the
s ented varahles, 0 i mevesting that prosimin o a park is significanty positive inthe
et ok sty arew, Adum Creak, bl s sigralicantly mesative e the nnes subsrdsn anea,
CaahArena; this s ooe i besrh tag renr seond Gax egganivme This parks represant anienilies o
urbian wrzas o desameninigs in sotoban aeas. Fotheomoee, as Dy pothesaeedthe pressoce
af a neaeby frecway has a positive thouch insiznificant influencs on howsdng piices
sivburbar et it hges St eeeganive it inourkam arsas i the rent aguation. T the e
eyrarion, 1he ouly differemee i Dt pocimiee wes eeway is sigmboantly positive o the
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purcentage nf tonschalds i movcad ipto 2 peighlandussd from oot of <ine moneses, te
price of a lears=e will likewise increase. This belps @ sopport e netien that infunmastien
plas sur impontiant vale in detemining mackel prices, since those moving frem outside of
e area will bave less kapncledpe abian [ocal mmnenities amd siuneimees thas do these
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wher have been lompe-1ipme residents of the aren, Orther Dactors muy be at work here as well,
Fap astanoe, ous-of-slatc MoveTs ey bave ims comsienines 1 s omeees Tnoa reseil of a
Charge of eagelovment, amd they may alan be mone kel o ose e wervices of realims
whior ol s w2 llers agcnm."

The variables of priman imerest i this paper are those for distance o fandall. The
sshimaied coofAciems indicate thao the HFFs are increasing at all fosc landfE arcis.
snggesting that propeiry valuss are negatively impacted be the prosbitity of bofl open amd
clivied landtills, cetzns paribus. From the caimmaled coefticiems, the skope of 1he HPF in
cich afcd 3% Seen to inerease &t e 1ale thal s prsiively related o landnl] W cxpeciancy. In
abdatbom, with the exceplion of the Gahanres aeea, rhe slopey inocase o1 3 decreasing rane.
Howeever, in the s aquationn. the HTEs ars ot monetonically celated o ardill lifz
erpecianey and the paaameter eatimates are sdgnilicant as s |l

5 Discussion

By imepecting the predigied price of homes a1 sarions distanoes, we cane epimme ke
unpact of the four landfitl, o bhoosing prices within 525 mmiles. Table 5 presends predicted
rewats s e s Jotlows, Fausd. poedivied vent values foc all bagsehalels it the sanpls e
cafimated, the incanys of which give cents at the average distance of s 1ions oom the
landfll in each snnple 2300 1850 227 aml 267 males frore Alom Creek, Ohae,
Ciabanma, and Grove Cisy. respoctively s fsee Tabde 2% MNoxt, we simubste predicied rend and
tax ¥alues o1 howses in the sunple a5 Fall hooses wene locaed 32235 miles (oo the nearest
LuncfGEL

We pziime (bal 4 move trom any distance less than 3225 miles from a landfll o a
distaree 0f 125 miles will constitube an increase in wellarg, o evidenoedd by hipher
property valuss ehat reflact incrzasad levels of environmental goality ateaaeed by bving
Farthes Trom a lzmelfl]. The term weliare = nsed loosely in this comiesl. The analyans s
a sinplificalion of frue welfare measares becanse the roeasore used here o somoply the
difference in mredicted tent valuss far a hoame onder two Jevels of enviropmental
guality hulding al] other characlenistics constant, & lfoe welfare megsure wonld he

Tuhle & Ezimaizd prace deAoensials ac 0.5 and 325 weles Gooe Laed 1

Fredicled Bent Predicied “I'ex
Mean Miles Mo Yiles |5 T L T R |
Tiuen Suaaesl 305 Miles “pstirt Mearesd LA Mlen FaniL, il
kS I .andf71 Irinm Landhll amdel o Lanetnll Ir Farmenwmea

Al Creel. LA BT % Ry bR AR SEET 0 SRS 1N R0 G
[iburLe M MADET T ERA R AT 4d LRI e FEIN 42
[ENLHE NS SRR Bk =K w2 ETR R LR SHAY MG AogReT L CEE
Ciree 7y || S, ) UL AR M4 N SRS 37,341,110
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abained B intecoating under the demand corve fer snvimonmzalal gualily that would
necessaTily e oblgined from w second-stage hedanic csimatien.”™ Inoadditisen the Giming
of hoime porchpse, s owaell e sewsbvity o ervnomnenial  faciom, will imipact
indivadieals differenty. Fow anaance, persons: hoving o beare while she Tandfil! = n
opriation and ther sellme after the andAll closes will siperence a difforent wekare
change thun thame who purchased @ home befure s landBll was sined and sobd while the
lasad Bell 3% bh arperation. Monerhieless, we expect these dillfersnces to average oul wver ihe
salnple.

From Takle 5. it cap be secn ehat the average anmmal wellare worease For howschakd m
the Alam Creek area would be 3131151 (8866105 — 57,240 330 ammally as a re~ull of a

ke 1y 3

vsttmated gainy for averape howieholils in Dhee, Goabano, and Grne Cire are 543559,
FLEIGTI, and 5L NGO, respecively, which manslates e percenaae 1enms of 08,
1930, and 1440 percent, Thus. the percentage gains in welfare a5 measuied by propecy-
vinle ICTeHses afe seen o he mewinively related (o Laadicl) Jile expectancy, Funbemione,
siyrmifiant properiy-valoe inpacts remain even when o lamdill has been clised Tor a
nmrher of vear< 0 fems of anmoal mongage cates, the differences o propetie valies
tnslate kg noigage peymend inciease’s of e o 5357 por nooaab a1 the & openeein
martoane raies thak provailed in the carly 1990k,

Lo Jeeht o dhe relationstp belween Bmdhll ke expectancy and property vale zairs, 1
145 vonous tha the newdel predices thal properry tages af Alom Creek, Obetz, Gahanna, snd
Creowee CTily woruhd increase by 11800 284 1170, sind #.27 percent if all housetrold- anibe
arcar senrounding 1he Jandills wore Jocated 3,25 miles from he landfll" s conter. This
thesie 1% mer clear rend o tax ditferances based on landfll Tz 2apectancy, os was observed
with predicted renfs. Alse, the mdy mitdes of the distmce o el RIFcoetlicizats are mostly
fower in the s couaticm (ham ip the rent cquation. Therelore, s differences appearn 1o be
masre nelzteil 1 local public poods, while popery calues 12 mune sensitive
disamenitics. A funher imeesrigation of the mapnitwde of cosfickents for crAme re. schonl
cpiabity, wnd prowimity o CBD ard rarlroads mbe fax and el equidions emds fo soppor
Ihis idea. Howeser, the coetfivients for proximily to treewnys and parks are nol eonsishent
wiith this notion, possibly becanse park and freeway prodmity may be cather amenitics o
dizamenites depending on the depree of vebanizatien of a sty aaca, Following e logjc
presented in the previcus socton af This arlicle.

Firully, vn Tahle 5 we repor) e full-information msan e o rhe four slody aeas—
har i, the annwal rend that wodd be paid of meoul of stale move s eseded, Cianfaring the
fudl- seforonation rent 4o the mezan predicted rent, we estinuate 1hat information has s Faarky
sagnifican! TpHECE On PrpEn Y values. Fouinstance, inthe aea with Hhe highesn perceniage
of oug-of-siae wevers, Gabanng, propesty valoes are such than the eaimated ditfer=nce
teepweenn paedicted sent and Publ-informigion renr s SM6. 33 por oyear, Doine the wsoies
repiaglecd e Takbe 20 this wpsbies that the valoe of e averaps peepeay in Galanna
Inc1edies 373 49 Toe every | persent increase 10 oml of-<tate moveers, in congrast, the ot
difference v only 50085 por vewr for e Alge Crieek area, which has the lowzal
prerceniape of gal-of- slate movert of the dowm sondy meas, thes manslaes imo a 336,30
bncreise e 3 percent inCrcase W antof-slae mosers
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6. Cunclusion

W have alemorresrated that woelfane Leses that esult from decreased prapeny valoes e
landtills can be of a significant mageineke. Dectining landfill capacity means that none
Landfills witlk be located near popalation coneas i the future, making (his anafesis eleyvam
o policics for siing new landfills, Cur resalts provide the foundation far developing
cranprenaanon schemes for populanoes chose g landfills For matance, higher aodll per
o bpping Bzes could be coll=cled from all houselolds aul husinesses thar use 2 Tandfll,
which woubd then be used to compensale those households Iiving nearby. The face that
davuages vary with both population and IandhIE characteristics swggests that thes: factors
shoild be gecowmed for when compensating hoesebedds. We also slues thig whea
cinsiderimg the opimal localten for new lndfills, propeny -value wmpacts that iemain afier
the landall clgses cshould be wken into considerstion. Proper compensaten measures
weould be developad Foom e sunsof the ael present value of weeltare fosses, dicoiied ni
omly by reak interest rates bl also by the rale ot decay of costs asaociated with landill afe
sapectamey. In addition, chere are guestions abhoul individoal homschabds welfinepess 1
Ivade envaecmnental qoalicy and other properry chaacterislics, Such sortime clowds the
cefinitian of wovial loss.

W hav= also shiven that propery 3axes ane celatively less sensinyve e the presence and
lofe expectancy of landfills than are properey valo2s, Thus our results impby fhut hocal
LOvErRmMents will e lgss atfzcted by 1he presence of coain cnvirominen bl feedors than are
Thameraners in e zhort 1on; b s, the exlernad oosts of cerlain disamenilics are
imtemalized mors by individuad propans owners than by local taxes. On the other hand, we

j chemunsizate ihe intermelationship of propeny valaes and propeny Laxes, The presence of 2
rutdic danl g communly may thereluee vodernine rhe fas base o the Jong oon by
Vo lowering propery valees, These 1esalts present a fiumber of pabcy implicalions for ocal
gowvernment-. First, provision of public goods sich as schosds and Taw cnforcement may
cventally be negatively irpacizd by the presence of a disamenily. 1 would theesfore be
DECEssdry 10 rHise Faxes 1 J compardble leve] of puble soods s 1o be provided, Thos,
Fousing thensity i affecied areas 1y e expected o Ingreace. Secorul, liveecing of 1he 1ax
hase vig propery value inpacts of a diswmenity may cause aubmeralion fromm e afFiced
arei, conteibuting 10 urban sprawd. Finally, because the extarmal cost of lamdfills is reHectad
more markedly i howsing prices than m property fowes, dizadvantaged sociceconormic
Lroaips My 1end fa magrale inte these arsas (o fdke advanbage of luwer bowsing prices,
ceteris panbuas. This woull gracgihaie the problepn of  umegueal  disribenoen of
envisommental qualicy, a foous of the enviromrental justive lireaime.
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CHAPTER 1.1 OBJECTIVES

This ordinance is for the purpose of setting forth standards and permissible uses
designed to conserve and protect the natural, economic and scenic resources of
Morgan County, the County's health, aesthetics, morals, convenience, order, prosperity
and general wealfare; to provide adequate light and air; to protect natural resources; to
prevent the overcrowding of land; to promote desirable living conditions and stability of
neighborhoods; to facilitate the adequate provision of transportation, water, sewerage,
schools, parks, and other public requirements by dividing the unincorporated areas of
Morgan County info districts of such size and shapes as may be best suited to carry out
the purposes of the legislative act and of this ordinance.

CHAPTER 1.2 LEGISLATIVE AUTHORITY

The Beard of Commissioners of Morgan Ceounty, Georgia under the authority of Article
IX, Secticn 2, Paragraph 4 of the Constitution of the State of Georgia and Chapler 66,
Title 36 of the Official Code of Georgia Annotated, and for the purpose of promoting the
heaith, safety, morals, convenience, order, prosperity, and the general welfare of the
county and designed to lessen congestion in the streets, to secure safety from fire,
panic, and other dangers; to promote health and overcrowding of land, to avoid undue
cencentration of population; to facilitate the adequate provision of transportation, water,
sewerage, schools, parks, and other requirements, crdains and enacts into law the
Official Zoning Ordinance far unincorporated Margan County for planning, Zoning and
subdivision control purposes.
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