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INTRODUCTION

My name is Wilma Subra and | am testifying on behalf of Subra Com-
pany, Louisiana Environmental Action Network (LEAN), and the Delta
chapter of the Sierra Club. The organizations listed above want to give a
special thanks to Joel Waltzer and Robert Wiygul of Waltzer and Associ-
ates for their assistance in preparing this testimony.

Thank you for the opportunity to testify on the issues associated with

the waste management of hurricane debris resulting from Hurricanes Ka-
trina and Rita. | have been involved with solid and hazardous waste issues
for more that 30 years and serve as a technical advisor to community
groups on the issues of solid and hazardous waste, oilfield waste and su-
perfund. | have served as Chair of the Louisiana Department of Environ-
mental Quality (LADEQ) Solid Waste Advisors Subcommittee, Chair of the
LADEQ Rules and Regulations Committee on Solid Waste Reduction and
Recycling, Chair of the LADEQ Review Committee on Proposed Solid
Waste Regulations, a member of the LADEQ Recycling and Solid Waste
Reduction Committee, member of the EPA RCRA Remedial Waste Policy
Advisory Committee, member of the EPA Permit Reform Committee, Vice-
Chair of the State Review of Oil and Natural Gas Environmental Regula-
tions, Technical Advisor to the National Committee on Superfund, Vice-
Chair of the EPA National Advisory Council for Environmental Policy and
Technology (NACEPT) and a member of the NACEPT Superfund Sub-
committee, member of the EPA National Environmental Justice Advisory
Council (NEJAC) and Chair of the NEJAC Gulf Coast Hurricanes Work
Group.
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HURRICANE DEBRIS WASTE FROM HURRICANES KATRINA AND RITA

The hurricane debris generated by the gutting of flooded homes through-
out the impact zone contained sheetrock and insulation, furniture, treated
and untreated lumber, municipal solid waste, household hazardous waste,
electronic waste, asbestos and many other components. Louisiana De-
partment of Environmental Quality allowed the waste to be disposed of in
Type Il Construction and Demolition Landfills. Type Il landfills, unlike
more protective Type |l municipal waste landfills, do not have synthetic lin-
ers, collection systems for contaminated leachate, and systems for the
collection of landfill gas (methane and hydrogen sulfide). Allowing disposal
of C & D waste in unlined landfills has been based on the theory that this
waste would not produce toxic leachate or gas emissions. This theory, as
explained later in this testimony, has proven to be incorrect even with re-
spect to ordinary C & D waste. It is certainly not true with respect to mixed
hurricane waste.

LAC 33:VII.721(C) provides the operational requirements and limitations
for a Type lll, or construction and demolition, landfill. LAC 33:VIl.115 de-
fines construction/demolition debris as, "nonhazardous waste generally
considered not water-soluble, including but not limited to metal, concrete,
brick, asphalt, roofing materials (shingles, sheet rock, plaster), or lumber
from a construction or demolition project, but excluding asbestos-
contaminated waste, white goods, furniture, trash, or treated lumber. The
admixture of construction and demolition debris with more than five percent
by volume of paper associated with such debris or any other type of solid
waste... will cause it to be classified as other than construction/demolition
debris.”

In the wake of Hurricane Katrina, the Louisiana Department of Environ-
mental Quality used its authority to allow this banned materials to be placed
in Type Il landfills. The Declaration provided in section 2.c. that, “Con-
struction and demolition emergency debris that is mixed with other
Hurricane-generated debris need not be segregated from other solid waste
prior to disposal in a permitted landfill.” An accompanying, “Hurricane Ka-
trina Debris Management Plan,” states that, “[m]aterials approved for re-
ceipt at [Type lll] sites include roof shingles, roofing materials, carpet, in-
sulation, wallboard, treated and painted lumber, etc.” These definitions al-
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low virtually any kind of hurricane debris to be placed at Type Il landfills
such as the Gentilly or Chef Menteur landfills, as long as they are mixed
with C & D waste.

A Second Amended Declaration of Emergency and Administrative Order
issued by LADEQ on November 2, 2005, further changed the definition of
the waste that could be deposited in a type Il landfill such as Gentilly or
Chef Menteur. Section 2.d. of this Declaration - which has been carried
forward in each of the Amended Declaration of Emergency that have fol-
lowed - provides that, “lulncontaminated construction and demolition debris
may be disposed of in a permitted type Il landfill or a site that has been
authorized by the Department for such disposal. For purposes of this Or-
der, construction and demolition debris shall be the materials indicated in
Appendix D of this Declaration.” Appendix D to the November 2, 2005 -
which again has been carried forward in each subsequent Declaration of
Emergency - provides as follows:

The following hurricane generated materials shall be allowed for disposal at
a permitted construction and demolition debris (C&D) landfill or a Depart-
ment authorized site:

- Nonhazardous waste generally considered not water-soluble, including
but not limited to metal, concrete, brick, asphalt, roofing materials, sheet
rock, plaster, lumber from a construction or demolition project, and other
building or structural materials;

« Furniture, carpet, and painted or stained lumber contained in the demol-
ished buildings;

« The incidental admixture of construction and demolition debris with
asbestos-contaminated waste. (i.e., incidental asbestos-contaminated
debris that cannot be extracted from the demolition debris); and

- Yard waste and other vegetative matter.

The following materials shall not be disposed in a construction and demoli-
tion debris landfill, but segregated and transported to a Department ap-
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proved staging area for eventual management, recycling and/or disposal at
a permitted Type Il Landfill, unless segregation is not practicable:

- White goods

- Putrescible Waste

(Emphasis supplied)

Hurricane Debris Charachteristics

As noted above, even materials ordinarily classified as C & D waste can
result in substantial environmental impacts. A study contracted by the US
EPA Office of Solid Waste, conducted a review of the characteristics of
leachate generated by construction and demolition (C & D) waste landfills
(ICF, Inc., 1994). This report found that C & D landfill leachate contained
potentially significant concentrations, compared to drinking water maximum
contaminant levels (MCLs) of 1,2-dichloroethane, methylene chloride,
cadmium, iron, lead, manganese and total dissolved solids (TDS).

Studies performed in the hurricane Katrina and Rita impacted areas have
confirmed the findings of the ICF study as well as expanded the areas of
concern and toxic treats. In the study performed by Dr. John Pardue, An-
ticipating Environmental Problems Facing Hurricane Debris Landfills in
New Orleans East (October 24, 2006-attached), the disposal of hurricane
debris in the Gentilly and Chef Menteur landfills will cause three significant
environmental impacts: toxic landfill leachate from the presence of house-
hold hazardous waste in the hurricane debris stream, the potential for
emissions of toxic reduced sulfur gases from the degradation of sheetrock
and wall board, and the potential for leaching of arsenic from treated wood
disposed of in the landfills. The disposal of house hold hazardous waste in
unlined C & D landfills creates leachate that enters the groundwater and
threatens the health and safety of the environment and those who live in
the area. Household hazardous waste has been documented as being
present in the hurricane debris disposed of in the Gentilly and Chef Men-
teur landfills. The degradation of sheetrock and wall board disposed of in
C & D landfills will degrade and release hydrogen sulfide which will gener-
ate odors and cause toxic human health impacts. Large quantities of
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sheetrock and wall board have been disposed of as hurricane debris in the
Gentilly and Chef Menteur landfills. Treated lumber has been documented
as a significant component of the hurricane debris and that debris disposed
of at the Gentilly and Chef Menteur landfills. The stormwater and landfill
waters leach the arsenic from the treated wood and the contaminated wa-
ters create leachate that enters the groundwater.

A recent study of hurricane debris in New Orleans performed by the Uni-
versity of Florida and published in Science News, Feb. 3, 2007, Quantities
of Arsenic-Treated Wood in Demolition Debris Generated by Hurricane Ka-
trina (copy attached) confirmed the threat from arsenic treated wood waste.
The study calculated that the chromate copper arsenate (CCA) treated
wood disposed of as hurricane debris in Louisiana and Mississippi con-
tained 1,740 metric tons of arsenic. The Environmental Protection Agency
in 2004 banned the use of CCA as a treatment chemical in residential pro-
jects due to its toxicity. The disposal of CCA treated wood as hurricane de-
bris in unlined landfills allows the arsenic to be leached from the treated
wood and impact the landfill leachate and contaminate groundwater re-
sources.

Federal Regulatory Authority Over Disposal Of Hurricane Debris Streams

The hurricane debris waste streams with all of the non-C & D compo-
nents were and continue to be disposed of in unlined Type Ill C & D land-
fills (permitted and non-permitted) as authorized by the Louisiana Depart-
ment of Environmental Quality. A substantial quantity of hurricane debris
containing unknown amounts of hazardous materials are also being dis-
posed of in illegal disposal (dump) areas along the Almonaster corridor in
New Orleans East.

The inappropriate disposal of toxic and hazardous chemicals in the Hurri-
cane debris pose a threat to surface water and groundwater resources, air
quality, and human health in the areas of disposal and ignores and is con-
trary to federal regulations. Such inappropriate disposal can also result in
sites that fall under Federal authority such as Superfund, CERCLA, and
RCRA and will need to be addressed in the future with Federal funds.
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Solid waste collection, storage, treatment and disposal activities are
regulated by state environmental agencies. The water quality and air pol-
lution issues associated with solid waste storage, treatment, and disposal
fall under the jurisdiction of the Federal Environmental Protection Agency.
That authority is frequently delegated to the state environmental agencies
with the EPA retaining oversight. In the case of the management of hurri-
cane debris, a number of federal agencies were responsible for making de-
cisions that directly impacted the methods of debris collection, handling,
and disposal locations that were used to dispose of the Hurricane debris.
These Federal Agencies are FEMA, Army Corps of Engineers (404 Wet-
land Permits, Collection Contractors and designated disposal locations),
and the Environmental Protection Agency (incident commander directing
response activities and monitoring hurricane debris issues).

State agency activities that do not comply with federally approved

state regulations sidestep federal regulatory authority, and results in a lack
of consideration of human health and environmental impacts. The lack of
monitoring and enforcement activities, and lack of consideration of long
term impacts will lead to substantial detrimental impacts and establish in-
appropriate precedence for debris management in future natural and man
made disasters. In order to prevent the continuation of such activities by
federal agencies that are not in compliance with their regulatory authority
and not protective of human health and the environment, a number of
changes must be immediately implemented.

RECOMMENDATIONS FOR CHANGES AT THE FEDERAL LEVEL
Waste Stream Characterization and Proper Disposal

Based on the experiences gained in disaster debris collection and
disposal post-Katrina and academic studies concerning the hurricane de-
bris characteristics, the Senate Committee on Environment and Public
Works should use its authority over RCRA and Superfund to work to re-
quire waste stream characterization to enable proper management and
disposal of disaster debris based on waste characteristics. Based on de-
bris characteristics, require the debris to be disposed of in fully protective
RCRA Subtitle D Municipal Solid Waste Landfills and Subtitle C Hazardous
Waste facilities in order to be protective of human health and the environ-
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ment and prevent the generation of additional contaminated sites that will
require the commitment of federal resources in the future.

Debris Management and Disposal Facility Siting Requirements

Require the Environmental Protection Agency to promulgate regulations
with more stringent siting requirements for debris management and dis-
posal facilities that take into account floodplains, impacts on flood protec-
tion systems, protection of water and air resources, protection of human
health and the environment and environmental justice concerns.

Regional Based Integrated Waste Management Plans with Sufficient Dis-
posal Options

Require the establishment of regional based integrated waste manage-
ment plans that protect the environment and vulnerable communities in ad-
vance of natural disasters. The plans must provide for sufficient disposal
options and appropriate disposal capacity on a regional basis that will pre-
vent inappropriate disposal of debris in inadequate disposal facilities and in
flood prone and vulnerable areas. The disposal options must comply with
all regulatory requirements and not default to waivers.

Planning requirements on a regional basis must also include the estab-
lishment and implementation of an integrated waste management approach
which includes the utilization of the waste management hierarchy methods
of reduction, recycling, and reuse prior to disposal in facilities that meet all
regulatory requirements. Require all disposal facilities accepting disaster
debris to be lined with impermeable liners and have appropriate monitoring
systems to insure isolation of the waste from the environment. State envi-
ronmental agencies must be prohibited from using emergency authorities
that allow waste to be inappropriately handled and disposed of in violation
of federal statutes during and following disaster situations.

Current Hurricane Debris Management and Disposal Recommendations
For the remainder of the hurricane recovery and rebuilding activities, re-

quire increased monitoring of the hurricane debris for toxic and hazardous
waste constituents and require disposal of the debris in appropriate loca-
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tions consistent with the chemical characteristics. Require the agencies to
work towards the elimination of disposal of hurricane debris in Type llI
landfills. Use only RCRA compliant Type ii municipal solid waste landfills
that contain synthetic liners, leachate collection systems and landfill gas
collection systems. Require the LADEQ to remove the authority to blend
the hazardous waste and toxic waste streams with the construction and
demolition debris prior to disposal.

For the reconstruction, deconstruction and new construction debris, re-
quire separation of waste constituents with proper disposal of toxic waste
streams, re-use and recycling of uncontaminated construction debris, and
proper disposal in an appropriately permitted and constructed landfill, not a
landfill with an exemption or emergency authority. All of the waste streams
not included under the C & D authority should be required to be disposed of
separately in permitted landfills authorized and permitted to accept such
waste streams.

EPA NEJAC Recommendations

The U. S. Environmental Protection Agency, National Environmental Jus-
tice Advisory Council (NEJAC) issued a report on The 2005 Gulf Coast
Hurricanes and Vulnerable Populations: Recommendations for Future Dis-
aster Preparedness/Response in August 2006. The report recommended
the establishment of guidelines on handling and disposing of contaminated
sediments and associated hazardous materials. In addition, the report rec-
ommended a process to insure that appropriate planning is in place to
identify disposal facilities that can handle waste debris and sediment in an
environmentally acceptable manner. These recommendations support the
recommendations that have been made herein.

Specific Disposal Sites

In the greater New Orleans area a number of disposal locations have
been used for hurricane debris dumping and disposal and have resulted in
environmental and human health impacts to vulnerable and environmental
justice communities. These locations and their associated inappropriate
debris disposal activities have created environmental impacts that deserve
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individual specific recommendations in order to protect the surrounding en-
vironment and reduce the impacts on human health.

Gentilly Landfill -New Orleans East

The Gentilly Landfill was opened in approximately 1960 in the wetlands of
eastern New Orleans, off Almonaster Boulevard. It lies directly adjacent to
the levees of the Intracoastal Waterway (the same levees that were over-
topped during Hurricane Katrina) and except for the area that has been
filled with waste, the landfill site is still largely surrounded by wetlands and
standing water. The water table, “is at or near the elevation of the natural
ground surface.” Although the Gentilly dump was ordered closed in 1982,
the site continued to accept waste until 1986, by which time it covered ap-
proximately 230 acres.

Although the Gentilly Landfill remained in part unclosed and therefore in
violation of federal law, in 2002 the City of New Orleans sought to have a
permit issued which would allow the Gentilly Landfill to be used as a site to
receive construction and demolition debris and wood waste. The facility
never met all the requirements for a Type Il landfill, and therefore never
opened.

On September 29, 2005, following Hurricane Katrina, LADEQ issued a
final decision entitled, “Order Authorizing Commencement of Operations,”
(the, “September 29 Order”), which authorized Gentilly Landfill to allow dis-
posal of hurricane debris. Millions of cubic yards of debris was disposed
there post Katrina. As much as 100,000 cubic yards (one hundred million
pounds) was disposed in one day, well past the amount the LADEQ now
states is the maximum amount that can be safely disposed.

The Louisiana Environmental Action Network sued to require LADEQ to
safely dispose of this waste. The case settled with LADEQ agreeing to
limit the amount of daily debris entering the facility and to implement more
monitoring and safety precautions. In March 2006 FEMA instructed the
USACE and Corps contractors to limit the amount of debris they deliver to
the Gentilly Landfill for disposal to 5,000 cubic yards per day, primarily out
of concern for the integrity of the adjacent levee (experts suggest a one in
three probability that the placement of this much debris about one hundred
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feet from the toe of the levee will undermine the levee itself. See attached
report by Dr. Robert Bea of the University of California, Berkeley, October
2006).

Gentilly Landfill Recommendation

The waste contained in the Gentilly Landfill must be isolated from the sur-
rounding wetlands environment to prevent further migration of chemicals
and contaminants from the landfill into the surface waters, wetlands and
shallow groundwater surrounding the landfill. The isolation system must
not negatively impact the integrity of the flood protection levee adjacent to
the Gentilly Landfill. The integrity of the isolation system must be moni-
tored and effectiveness demonstrated on an ongoing bases over the long
term. A cap must be required to be constructed over the landfill and keyed
into the isolation system to prevent surface water and storm water from
entering the landfill and contaminated waste water and landfill gases from
leaving the landfill and entering the environment. A prohibition on con-
struction on top of the Gentilly Landfill cap any time in the future must be
included as institutional controls.

Chef Menteur Landfill - New Orleans East

The Chef Menteur site consists of approximately 100 acres of land that,
immediately prior to construction of the landfill, housed, “a complex of
open-water impounds created as a result of previous borrow-excavation
activities on the Maxent Ridge.” In 1991 the city rejected a zoning request
to site a landfill across the highway from the site. In 1997 the city rejected
another zoning request to place a construction and demolition landfill at the
site.

In a particularly compelling letter dated May 19, 2006, the U.S. Depart-
ment of The Interior, Fish and Wildlife Service (FWS), described the signifi-
cance of the ecosystem surrounding Chef Menteur: “[T]the coastal wet-
lands... adjacent to the proposed Chef Menteur Landfill” as “key remaining
marsh areas,” that provide important habitat for numerous fishes, shell-
fishes, birds and other species. According to FWS, “[a]pproximately 340
species of birds (including many migratory species) use the [Bayou Sau-
vage Refuge] throughout the year. The refuge supports at least one wad-
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ing bird rookery, and roughly 30,000 to 50,000 waterfowl inhabit the ref-
uge's wetlands during the fall, winter, and early spring months.” FWS Let-
ter at 1-2. FWS also explained its concerns about the Chef Menteur land-
fill:

"Given the scope and nature of the flooding events and the age of many
of the buildings to be demolished and deposited in the proposed landfill,
we believe that the delivery of materials containing numerous environ-
mental contaminants, such as: lead based paint, asbestos, creosote,
arsenic-based wood treatment chemicals, various petroleum products,
and a variety of pesticides and household cleaning chemicals would be
unavoidable. Placement of such materials in an un-lined landfill, par-
ticularly within coastal wetlands, could potentially result in leaching and
resultant persistent contamination of ground water, surface water, and
adjacent wetland habitats."

Following Hurricane Katrina, Waste Management again began efforts to
have the site permitted as an emergency landfill. On February 9, 2006,
concurrent with Waste Management’s efforts to gain LADEQ’s emergency
approval of the Chef Menteur site, New Orleans Mayor Ray Nagin signed
an Executive Order suspending the Orleans Parish zoning ordinance for
the site. See Executive Order CRN-0603.

LADEQ granted Waste Management’s request for an emergency authori-
zation on Thursday, April 13, 2006. Aside from the emergency authoriza-
tion, LADEQ had not taken any action to initiate proceedings to issue a
permit for operation of the Chef Menteur landfill. Thus, the emergency ap-
proval embodied the only authority under state environmental regulations
for the facility to operate. The Chef Menteur landfill operated under this
emergency authority until July 13, 2006, when Mayor Nagin announced
that he would not extend the emergency suspension of the comprehensive
zoning ordinance for Chef Menteur beyond its original six month period of
effectiveness, thus allowing the temporary land use approval for the landfill
to lapse on August 14, 2006.

The Chef Menteur landfill is hydraulically connected to the ground water
and surface water resources in the area of the landfill. The potential for
impacting the environment and human health due to Hurricane waste dis-
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posal activities in the unlined cell is sufficient basis for requiring removal
and off site disposal of all Hurricane debris disposed of in the landfill.

Chef Menteur Landfill Recommendation

The Chef Menteur Landfill disposal cell must be clean closed. The hurri-
cane debris disposed of in the Chef Menteur Landfill cell must be removed
and properly disposed of according to its chemical characteristics. After
waste removal, the contaminated soils remaining in the disposal cell must
be excavated and properly disposed of. The disposal cell must be certified
as clean. Monitoring wells must be installed and sampled to evaluate the
current and future status of groundwater impacts due to the disposal of hur-
ricane debris waste during 2006. The surface water and water bottom
sediments in the area potentially impacted by the disposal of hurricane de-
bris at the Chef Menteur Landfill must be sampled and appropriate actions
taken to remediate contamination.

Industrial Pipe Landfill - Oakville, Plaquemines Parish

The Industrial Pipe Construction and Demolition Debris landfill is located
off Highway 23 immediately adjacent to the historic African American com-
munity of Oakville in Plaquemines Parish. A forested fresh water swamp
and the Hero Canal surround the remainder of the site. The C & D landfill
began operating before there were promulgated regulations for C & D land-
fills. The Industrial Pipe facility was granted permission to accept hurricane
related construction/demolition debris for disposal in the C & D Landfill and
white goods for recycling. The operation of the Industrial Pipe facility has
caused negative impacts to the adjacent environmental justice community
of Oakville over the operating life of the facility. When the facility began ac-
cepting hurricane debris the negative impacts experienced by the adjacent
community became extremely severe. The facility has experienced two
fires since accepting hurricane debris. One of the fires occurred on March
9, 2006 and burned the wood waste pile and part of the C & D landfill. The
fire burned for several weeks and resulted in noxious odors and smoke and
the unpermitted discharge of runoff from the fire. The unpermitted dis-
charge caused a fish kill near the Hero Canal. Hurricane debris was
dumped in and adjacent to the Oakville community and wind blown debris
was dispersed through out the Oakville community.
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The debris waste streams disposed of in the Industrial Pipe landfill con-
sist of demolition debris, municipal solid waste, toxic and industrial waste
as well as hazardous components. The lack of separation of waste com-
ponents prior to disposal have resulted in an added toxic burden to the
environment and the health of the adjacent community.

Industrial Pipe Landfill - Recommendation

The toxic and hazardous hurricane debris waste disposed of in the In-
dustrial Pipe Landfill must be isolated from the surrounding residential area
and wetlands environment to prevent further impacts to public health and to
prevent further migration of chemicals and contaminants from the landfill
into the surface waters, wetlands and shallow groundwater. The effective-
ness of the isolation system must be monitored on an ongoing basis and
over the long term. The surface water resources and bottom sediments in
the water bodies adjacent to the landfill must be sampled and remediated
to address the contaminants originating from the hurricane debris.

The soils in the residential area must be sampled to identify the extend of
hurricane debris impacts on the residential area. The residential areas im-
pacted must be remediated.

The C & D landfill must be prohibited from expanding and work to phase
out and close the existing landfill. The landfill location in close proximity to
the residential area, has and continues to severely impact the health and
quality of life of the community members and negatively impact the aquatic
and terrestrial environment surrounding the landfill.

Indiscriminate Disposal of Hurricane Debris in the Wetlands along the Al-
monaster Corridor in New Orleans East.

An area of more than 7,000 acres of wetlands along the Almonaster cor-
ridor in New Orleans East have been used to illegally dump hazardous,
commercial, and industrial waste, municipal solid waste and construction
and demolition debris from hurricanes Katrina and Rita. The Gentilly land-
fill is also located in this corridor area and is surrounded on three sides by
these illegal dumps. The waste dumped at the illegal dump sites have the
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potential to severely impact the surrounding environment and associated
aquatic environments.

Federal agencies (EPA and Corps) have authority over these illegal
dumps due to their locations in wetlands and disposal of hazardous waste.
Minimal enforcement efforts have resulted in little to no reduction in dump-
ing activities. A number of operators of the illegal dump sites have been
referred by Louisiana Department of Environmental Quality to the US Army
Corps of Engineers for wetlands violations. The Corps has issued a few
cease and desist orders to the operators of the dumps. Dumping contin-
ues.

lllegal Dumps in New Orleans - Recommendation

The Corps must take appropriate action to stop disposal in the wetland
areas and require restoration to pre project conditions. The EPA must
perform site assessment evaluations under CERCLA and require site re-
mediation activities funded by the dump operators, waste haulers and
waste generators. The EPA should also determine if the sites qualify for
designation as Superfund and address under the agencies Superfund
authority.
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Supporting Organizations

These comments and recommendations are supported by the following
local, regional and national organizations that have been involved in hurri-
cane debris issues since the land fall of Hurricane Katrina in August 2005.

Louisiana Environmental Action Network (LEAN)

Mary Queen of Vietham Church

Citizens for a Strong New Orleans East (CSNOE)

National Alliance of Viethamese American Service Agencies
Delta Chapter of the Sierra Club

All Congregations Together

Catholic Charities

Asian Law Caucus

Asian American Justice Center

Korean American Resource and Cultural Center

National CAPACD

Vietnamese American Young Leaders Association of New Orleans
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Figure 1: Photo showing Gentilly Landfill, New Orleans East. Almonaster
Blvd. to the left and Intracoastal Waterway and levee to the right. The
Gentilly Landfill is located adjacent to the Intracoastal Waterway levee
system. The waste disposal area to the left, adjacent to Aimonaster is one
of many illegal dump site in the Aimonaster corridor area.
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Figure 2: Photo showing hurricane debris being disposed of at the Gentilly
Landfill in New Orleans East.

21 of 67



e

22 of 67



Figure 3: Photo showing close up of hurricane debris being disposed of at
the Gentilly Landfill in New Orleans East.
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Figure 4: Photo showing Chef Menteur Construction and Demolition Debris
Landfill and previously operated municipal solid waste transfer station in
New Orleans East. Landfill site surrounded on three sides by open water
and wetlands. Chef Menteur Highway in the foreground and railroad in
background. Chef Menteur Landfill received hurricane debris from April
2006 to August 2006.
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Figure 5: Chef Menteur Construction and Demolition Debris Landfill and
previously operated municipal solid waste transfer station in New Orleans
East. Hurricane debris can be seen being disposed of in the unlined dis-
posal cell.
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Figure 6: Photo showing Industrial Pipe Construction and Demolition Debris
Landfill, Oakville, Plaquemines Parish. Industrial Pipe C & D Landfill dis-
poses of hurricane debris in the unlined excavation and recycles white
goods. The community of Oakville can be seen to the left, immediately
adjacent to the Industrial Pipe Landfill to the right. A playground can be
seen in the upper left corner with the graveyard just below the playground.
Standing water can be seen (upper right corner) in the unlined pit that is
being used to dispose of hurricane debris.
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Figure 7: Photo showing Industrial Pipe Construction and Demolition Debris
Landfill, Oakville, Plaquemines Parish. Hurricane debris disposal activities
as seen from across the fenceline of the community of Oakuville.
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Figure 8: Photo showing illegal dumps along the Almonaster Corridor of
New Orleans East. 7,000 acres of wetlands have been and are being used
to illegally dump hazardous, commercial and industrial waste, municipal
solid waste and construction and demolition debris. Gentilly Landfill is lo-
cated in the center of the picture. Almonaster Blvd. is to the left and the In-
tracoastal Waterway and levee is to the right. The illegal dumps are lo-
cated to the left, above and below the Gentilly Landfill. The illegal dumps
extend along the Almonaster Corridor from the Industrial Canal eastward
to Interstate 510. The 1-510 bridge is visible in the background.
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Figure 9: Photo showing an illegal dump along the Almonaster Corridor of
New Orleans East. The lllegal dump site is situated near Gentilly Landfill
and the Industrial Canal. Hurricane debris and waste is being dumped into

standing water.
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Figure 10: Photo showing an illegal dump site just off Almonaster Blvd. in
New Orleans East. Hurricane debris and waste is being dumped into a
marsh and wetland area. The site is situated between Gentilly Landfill and
the 1-510 Bridge
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Figure 11: Photo showing illegal dump site along the Almonaster Corridor in
New Orleans East. Hurricane debris and waste is being dumped into
standing water.
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Figure 12: Photo showing an illegal dump site along the Almonaster Corri-
dor in New Orleans East. The site is situated near the Old Gentilly Landfill.
Hurricane debris and waste is being dumped into standing water. Tires
and debris are spread throughout the standing area.
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Attachment 1:

Gentilly Landfill Potential Influences On Reliability Of Adjacent ICWW/
MRGO Flood Protection Levee

by Professor Robert. Bea, Ph.D.
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October 25, 2006

Subject: Gentilly Landfill Potential Influences on Reliability of Adjacent
ICWW/MRGO Flood Protection Levee

The Louisiana Department of Environmental Quality, Office of Environmental Services

(LDEQ), has prepared a decisional document that provides justification for the continued operation and utilization of
the Gentilly Landfill. LDEQ’s justification document includes a slope stability study conducted by Soil Testing
Engineering, Inc. (STE), which examines the potential impact of the completed landfill upon the performance of the
adjacent Inter Coastal Water Way (ICWW) — Mississippi River Gulf Outlet (MRGO) flood protection levee, in place
to protect New Orleans East. This review examines the slope stability study and provides preliminary conclusions
regarding both the reliability of its conclusions and the risk implications of the proposed landfill on the adjacent
ICWW - MRGO flood protection levee.

In addition to the STE report, entitled “Geotechnical Investigation, Gentilly Landfill, Slope Stability Analyses”
(STE, 25 July 2006), and this author’s knowledge and experience gained from examining the failure of the New
Orleans flood protection system in the aftermath of Katrina, this review is based on information previously provided
by LDEQ. It is also based on information contained in the NISTAC report prepared for the Federal Emergency
Management Agency, entitled “Potential Impact by the Old Gentilly Landfill on the Environment Due to the
Placement of the New Type IIII C&D Landfill” (NISTAC, a joint venture of Dewberry & Davis and URS Group,
Inc, 14 February 2006).

STE’s slope stability analyses focuses on the final projected condition of the proposed landfill and addresses the
likelihood that the proposed landfill will significantly degrade the ability of the adjacent ICWW/MRGO flood
protection levee to perform its intended functions. STE concludes that the landfill, completed to its permitted
height, shows minimum factors of safety (FS) in the range of 1.2 to 1.35. Factor of safety analyses are based on
engineering assessments of the expected weight of the fill, the expected strengths of the underlying soils, and the
expected failure mode (slope stability).

Two important ideas are inherent in the slope stability study. First, the term “factors of safety” refers to levels of
acceptable risk. The nearer to 1 the factors of safety are, the more likely a failure is to occur. If a system has a
factor of safety below one, the capacity of the system is already overwhelmed by the demand being placed upon it.
At this point, it is said to be in a state of failure. When the capacity of the system exceeds the demand placed upon
it, the factors of safety rise, and the probability of failure diminishes.

The New Orleans flood protection system was previously designed to a factor of safety of 1.3 (referred to as, but in
reality not quite, Category Three protection), slightly higher than the 1.2 found here. That provided a one in fifty
chance per year of failure. As noted in the Independent Levee Investigation Team’s report to Congress, of which
your writer was a member, that level of acceptable risk was developed in the 1950’s to defend sparsely developed
agricultural lands. Factors of 2 to 3 or greater are appropriate for important facilities and densely populated areas.
Of note, offshore structures and the Dutch flood protection system are built to a much higher factor of safety, a one
in ten thousand chance of failure, known as Category Five protection. In any event, permitting the construction of
this landfill is inconsistent with the stated goal of a Category Five flood protection system for the City of New
Orleans, which includes New Orleans East.

The second important concept is the reliability of the underlying assumptions imbedded in the Gentilly slope
stability model. The more assumptions that are contained in a safety analysis, the more likely some assumptions are
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incorrect, and the more probable a consequent failure becomes. Again, New Orleans has just recently experienced
the devastating effect of erroneous assumptions and natural variability in the soil properties and other properties in
the failure of the flood protection system. A reliability analysis attempts to quantify the risk inherent in uncertain
assumptions that constitute part of the model.

In this case, the reliability analyses would explicitly address the uncertainties that are associated with the
engineering assessments and the effects of these uncertainties on the reliability of this important flood protection
levee. Based on the information contained in the referenced reports, there have been no analyses performed to
determine the potential effects of these uncertainties on the justification for continued operation and utilization of
the Gentilly Landfill.

Based on the available information, this author has performed preliminary analyses to characterize and quantify the
primary uncertainties (natural, model) associated with the projected landfill 'demands' (loads, stresses imposed on
the supporting soils), and the 'capacities' of the underlying soil layers to support the projected demands without
excessive displacements, and with the associated analytical models. These analyses have not addressed uncertainties
associated with human, organizational, and information developments (Bea, 20006).

Given the range of factors of safety cited, the preliminary analyses indicate total uncertainties (expressed as the
logarithm of the standard deviation of the slope stability demand and capacity) of 60% to 70%. These values are
based on demand uncertainties (primarily dependent on the long-term effective compacted unit weight of landfill) in
the range of 40% to 50%, capacity uncertainties (primarily dependent on effective shear strengths of the affected
soils) in the range of 30% to 40%, and analytical model (circular arc slope stability) in the range of 20% to 30%.
The analyses have assumed that the analyses that have been performed have been based on 'best estimate' values and
that there are no systematic 'biases' that have been introduced into the computed factors of safety.

The resulting probabilities of failure (likelihood that the slopes are 'unstable', deform excessively) are in the range of
25% to 37% (Figure 1). These results can be interpreted as about one chance in three (1/3) that the adjacent flood
protection levee will be seriously impaired (slope stability failure) when the proposed landfill is completed (2012).

As noted, these results have been based on the premise that the analyses have been based on 'best estimates'. A
primary concern identified in these analyses is that of the effective compacted long-term unit weight of landfill (65
pounds per cubic foot, pcf) and the shear strength attributed to the landfill. Consultation with a landfill stability
analysis expert (Dr. Raymond Seed, University of California Berkeley) indicated a value of 90 pcf could be more
appropriate; such values have been used previously for similar landfills in California. Additional concerns were
expressed for the effects of severe rainfall and moisture accumulation in the landfill in further increases in the unit
weight. If such an effective unit weight was appropriate for these analyses, this would indicate a significant
reduction in the previously cited factors of safety.

Another major element for concern is that of the condition of the adjacent flood protection levee when subjected to
the effects developed by intense hurricane surge and waves. The ICWW flood protection levee at this very location
overtopped and was subject to severe pressure during Katrina. The lateral force of another hurricane surge, pushing
against the levee above ground, coupled with the lateral force associated with the weight of the landfill, pushing in
the opposite direction below ground, raise very serious concerns about a shearing effect upon the levee itself. A
sheer plane could develop could concentrate in the low strength soil layers that underlie the landfill and the levee
(e.g. the very soft clay layer found approximately 20 ft. below the surface). These effects have not been included in
the analyses performed to date nor in these results.

Given the potential ramifications of significant degradation in the ability of the adjacent flood control levees
to withstand storm surges without breaching combined with the potential damaging and life-threatening
effects of significant flooding from such breaches in such conditions, it is clear that probabilities of failure in
the range of 25% to 37% are excessive and should not be accepted. We at least should give the people of New
Orleans the same level of safety we give our oil infrastructure.

This review of the analyses that have been performed indicates that there are additional conditions (e.g. water

saturated fill, storm surge conditions acting on flood protection levee), parameters (e.g. soil displacements), and
states (e.g. soils affected by fill leachate) that should be further analyzed using the best available proven technology.
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Initial considerations and estimates indicate that such analyses will provide additional information that will
indicate the probabilities of failure cited above have been underestimated and that these probabilities of
failure are even more unacceptable than indicated above.

0.1

0.01

Probability of Failure - Pf

0.001

1 1.5 2 2.5 3 3.5 4

Figure 1: Probabilities of failure as functions of the Factor of Safety (FS50) and total uncertainties (o)

Explanation of Figure 1. The probability of failure (Pf) is the probability or likelihood that the demand (loads,
stresses) imposed by the proposed landfill (final condition) will equal or exceed the capacity of the landfill,
underlying and adjacent soils to resist the demand without failing (excessive displacements). Failure is determined
as the condition when the imposed demand exceeds the available capacity. The distributions of the slope stability
demand and capacity have been evaluated to be well characterized with Lognormal distributions. The factor of
safety (FS50) is expressed as the ratio of the median (50-th percentile) demand to the median capacity (this
presumes that there are no systematic 'biases' present in the referenced analyses. The factor of safety has been
determined from the geotechnical stability analyses. The total uncertainty in demand and capacity (o) is determined
from the standard deviations of the logarithms of the demand (cD) and capacity (6C, 62 = oD 2+cC 2). The
uncertainties in demand and capacity have been determined from the available data on soil strengths, unit weights of
the fill, and accuracy of the analytical model employed to determine the factor of safety.

47 of 67



|-::—'-. el by Furebict doie |

1
= "
2 1.00E01 3
[ — [ =
¥ %
& w
3 -
W 1.00E02 1 E
5 s
L]

3
2 g
E 160 yii FERIE é
2 1.00E.03 ek 3.4 @
(=

1 DOE04 4.5 e [Cor]

2006 2008 Yaor 2010 2012

Figure 2: Probabilities of failure and Category Storm Resistance as functions of time

Reference (copy attached)
Bea, R. G. (2006). "Reliability and Human Factors in Geotechnical Engineering," Journal of Geotechnical and

Geoenviromental Engineering, American Society of Civil Engineers, Vol. 32, No. 5, pp 631-643.

Professor Robert Bea, PhD
Professional Engineer (Ret), Civil Engineering, State of Louisiana, Registration No. 8139
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Attachment 2:

Anticipating Environmental Problems Facing Hurricane Debris Landfills In
New Orleans East

By John H. Pardue, Ph.D., P.E.
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John H. Pardue, Ph.D., F.E.
Oirector, Louisiana Water Resources Research Institute
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1.0 Introgyction

The large debns field crealed by Hurricanes Kalrina and Rita has fed to a senies
of decisions by regulatory agencies regarding digposal of hyrncane debns. Two
of these debris langfills have been sited in eastamn Mew Odeans, the Old Gentilly
landfill and the: Lhef Menteur landfill which has been closed atler several maonths
of operalion. Central to the debale over the disposal of hurrigane debris 15 the
decision Lo Ireat hurricane debris within the same regulatory framework as
constiuclion and demoition (C&D) wastas, alowing disposal in unlined landfls,
An analysis of current debris disposal practices and current researchk on C&D
tandiill 1ssues strongly suggests thal environmental impacts will result irom these
fandlills in New Oreans East. Three potential environmerital problems will ba
discussed here. the presence of housahold hasardous wasle in the hurcans
debnis stream, the potential for amission of toxic reduced sulfur gases (mm 1hese
facidiles and the polental for leaching of arsenic from treated wood N these
landhils. This while paper will discuss the raticnale behind these emerging
problems and propose recommendalions to help rmitigate the expected afarts.

2.0 Household Hazardous Waste

2.1,

Emerglng problem: The presence of hausehold hazardous waste
{HHW?} in the hurnicane debris stream is widely acknowledyed by all
parties. As residents and business owners dispose of building
contents, a signilicant amount of hazardous waste is brought ta the
curkr. Diversion of the HHW stream is atternpted by the Lovisiana
Depariment of Envirenmental Guahty (LDECH, the U.%. Ernvironments!
Protection Agency (EPA} and U5 Army Corps of Enginesrs (USCOE).
A5 we have observed it he process consisls of these elements. First,
the surtace of debris pites is visvally inspectad curbside and the HHW
removed. During these inspections, HHW witkin piles is not recoversad
urbess it r5 visible, for safety reasons. Once loaded anto trucks, an
addion sl ingpection ocours of the lop surface of the load rgm the
I At Ihe landfill sita. Again, only the “visible™ HHW o lap of the
trucks has the ability to b seen from the towers. Finally, spotters arc
used, undor seme circumslances, 0 remove HHW from the face at the
landfill, itself The efficiency of Iha diversion process is unknown bt
avirdence from the field demonstrales the difficulty in diverting wastes
using lhese procedures,

First, we wanted 1o understand the extent of HHW in the gebris piles
pror to pickup. Observations of HHYW in dabris piles i St Bernard
Farish were made on May 22, 2008 For thase observations, the piles
ware tisturbed and sourges of HHVW noled (Table 1), Cnly when the
piles were considarably disturbed did the majorily of these HHW
sources become apparent. Malerials included a variety of liguids,
derosel cans, paints, and batteras. Al of these were expacted from
knowledge of HHW sources in typical residences and bysingsses,
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These observations simply confirm that these HHW sources exjsl at
Ihe beginning of the process of debris disposal.

The end of the debris colleclion process is deposition af the materal n
the landlill, itself. In an inspection of 1he surface al Chef Menteur on
May 15, 2006 a vanety of HHW-tontaining malerials were also
abserved mcluding batteries (AA, © and D cellz), electronic waste, and
numergus unlabelled 1 to 3 gallon contaimers which we were not
allowed lo inspect or sample. Most sigrificand was an apparent full can
(B oz .} of phalegraphic developing luid containing solvents (Frgure 1},
These ubservations confimm the inefficiency of The HHW process even
though they were performed over only a very short visil to the Chef
Mentour facility with great resinctions to movernent and activity.

Al DIl Gentilly, LDE ingpeciors, themselves, documented the
presence of electronic waste, tires, bableries, paint cans and other
HHW in their inspections in the manths following Katrina. Photographic
evidence at Qld Gerlilly clearly shows “visible™ HHW but like the
mspections of the debris loads themselves, visible inspaclion ceveals
only a small fraclion of what is present in the landfill,

Haserd on Ihese ghservalions, it is apparent that HHW has entesed
beth the Chef Menteur and Old Gentitly landfills, Observalons also
suggest routas of exposure of the HHW sources lo humans and the
anvironment. Water was seeping beneath the face of the landfill during
our visit to Chaf Menteur, This bguid, either from rainfzll or maternals
dispoged in the [andiill, = by delinition “leachale”, or “water that has
come 10 conlact with waste™. As the HHW sources Jescribed earber
come under the [ead ol the landfill, containars will break. become
degraded and l2ach into 1his water. This leachate has the potential to
be in dircct contact with surface water since both landfills are directly
adjacent o wellands, Surface waler features al the Oid Gentilly lancdfill
likaly lacilitate the contact of leachale with sufacae water. During its
penicd of eperation, leachate at Chef Menteur was managed by
pomping to & lEgoon, followsed by discharge to the adjacent wetland.
Management of laachate at Old Genlily is unknown.

A secondary route of cxposure will ha through groundwater. Both
landfills are unlined and are not equipped wilh leachale collection
technologies found in Class | Tandlills. Leachate will migrate 1hegug b
roore permeable soil malerialz bencath the landfills and come in
conlact with groundwater. The Qld Gentilly site is complicated By the
presence of munipal wasle leachate from previous disposal activities,
Tha history of unlined landfills in the U.S. 5 ¢lear and does not bear
repeating here.
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Table 4. Observation in debris plas stationaed along streets May 22, 2006

s Alkaline and zinc batteries (&8, Asa, G, 0 3]

s Insulation {possibly containing asbestos)

« E waste (telavisions, compulers, microwayes, steraos, scanners, mortors and
COpIEES)

Mumerous unidentfiable containers {(with rasidues)

Explosives [shotgun shells)

Fire extinguishers

Fossible medical wasie (unlabwled pills, sharps)

Mumerous 20 pound propang tanks

Extensive carpel and carpel foam

Exlensive doywall

Extensive [umber (treated and urirealad)

WD-40 and other asroscl cans

Soaps and surfactants, Iye and acwl cleanears

Faints and thinners, yvamish. wrpanting, and fumiturg stnpper

Automcbile products (gaschne cans, brake Muwd, transmusson flad, anfilineeze,
and motor oil)

« Yard eqguipment (weed gaters, lawnrowers and unlabeled ganden sprayers)
o Herbicides, pesticides, and insecticvles

» Fiberglass patching equipment

»  Glues and epoxies

v rease lubes

& W % 4 K & & A&

» [rain cleaners, oven cleaners, glass cleangrs, and furmiturg polish
& Malh balis

= Flea and lick producis

« Hug repellent

« Fadilizers

Pool chemicals

Bleach, ammania, and laundry detergen
Trres
s Floprescent ght buths
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Figure 1. Example observalions from the Chel Manteue Bandfill. A,
Septic stormwatar/leachate seeping beneath the landhil face, B,
Batleries on the landfl surface, and C. Can of seray developing fluid
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Unfortunately, these observationg do nol allow calculalions of the
patential for effects of HHW on the quality of surface or groundwater
impactad by Ikese releases. “Soale-up” calculations require maore
formal, slatistically valid, wasle characterization sludies. These studies
do nct exist Irom either the USCOE or LDED despite the relalive caso
in performing tham. They would inform both the facibly operator and
regulatory agancies whal type of HHW is making it through the
SCreening process, allowing for scale-up of potential impacts. AL a
minimum, they would inform regulators on whal types of analhical
methads and technoiages should be applied Lo leachate management,

2 2 Racemmendations: Because ol the potential for HHWY comtammalion of sudace
and groundwaler, 8 momtoring and rutigation program should
he ectablished. This would include:

+ PRegulaiory officials should immediately establish the efficiency
of tner HHW collection processes by performing formal,
statiztically valid, waste characterization studies, These swdies
should characterize the types and amount of HHW enlering
debris landfls in erough detail 10 undarstand specifically what
calegories, mass and characlenstics of matenal are making it
thraugh the screening process.

» An impordant element of that study should include The direct
analysis of leachale from both  lamdfills. Only by direct analysis
of leachale can the ommunity assess whal HHW sgurces have
enlered the landfill and have the potential o contaminate the
sumounding groundwater and sorface water,

¢« Once data are obtained, refinements to the HHW diversion
process. groundwaler moniloring plan or discharge monitoring
permit can be pedomned f needed, to protect the communily.
Waiting bhindly for environmental impacts years inlo the future
3 lesson of the past thal should net be repeated here.

» Voiglie orgamc compounds, semvolatile Grganic comtpounds
and hcavy melals should be momtored o contarmingled
ciprmuvatar leaving these facilities and in the groundwaler
beneall {hese facililies. Al present, these are not foutinely
measured, even lhough o es clear that HHW scurces coataining
Ikese pricrity pollutants are entering the landfill.

«  Landfills shoutd mest al applicable standards for wolanle and
semivolatile organics and metals discharge applied to other
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facilities. This may reguire treatmeant of contaminated
slormwaler ohsite or offsile.

» Dilution or flow augmenlabion should ol be used 28 a
“treatrrant” approach for leachate or stomwaler, Chatf Menteur
discharges contaminaled storm waler in a lagoon (illed with
rainwaler. This clearly provides dilution of the contaminated
atormwater or leachate with 2 huge vixlume of clagnar water.

3.0 Wallboard and potential for H:S generation

3.1

Emarging problem: One of the chargstenstic wastas of the Kalnna
debris siream is flond-damaged “sheelrock” or wallboard. Large
volumes of wallbsard were obsarved on the landfill face at Chef
Menteur on 52202006, This is ngd surprising due to the large
percentage of waliboard in S&D wasle and the widespread qutting of
homes in the region. Normally, wallboard represents betwesn & and
158% of the tolal CAD waste stream in the US, a tolal of 14 million 1ons
par year [Sandler, 2003} A larger percentage of wallboard may be
present in hurricang debris since intedor gulling of homes represents a
larger propodion of debris, paticularly in the early phases of recovery.
To that end. the Humcane Kalnna anwd Rila evients may represent one
of Ihe langest volumes of gypsum wallboard Beng disposed of in
landfills in the shortest pericd ol time. Because he CHd Gentilly kandfill
has handled such a farge proportion of the house gutting debns, mosl
of the wallboard has becn disposed hera.

This component of the waste stream poses a panicular concern.
Wallboard is composed of a gypsum aore (CaS0, 2HZO ) covered with
paper. Within C&D landfills, the wallbaard comes into contact with
rainwater which 2olubilizes the sullate presenl ik e gypsum core.
Bacleria, in the presance of a carbon source {i.e., paper. glue, etd. ) will
generate reduced sulfur gases such as hydrogen sulfide (Hz3) via an
anaerchic conversmon process. These gases not only cause odors but,
at higher concentrations, are toxic and linked with serious healh
msues from chrgnic and acute exposure [Table 2], The potential for
hydrogen sulfide production i3 & know problam in the C20 landfill
indusiry (O Connell, 200%5; Lee et al., 2006} and ie driving an array of
changes in the management of C&D wasle. The presence of these
gases ie nol only significant as a “nuisance” for nearby residents |n
2003, the ATSDR released a urgent health advisory for 1he area
around one & landfill in Warren Township, QRig

[nblpHatsde ) sdroede qov 8050 NEWS warrcnoh 120803 bl }. At
this locabon, concentrations of H:5 wera high engugh 1o cause
immedizle human health concerns. Ambient air concantrations
axplained a nomber of health problems the residences were
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Table 2. Current hydrogen sulfide standards

i Concentration, - Exposura pertod Standard ' AfEncy
b
- Pzp T Lifetime . USEPARIGT | _ USEPA |
20 14-365 days ATSDR ATSDR
; | mtermediate MRLT )
100 1 hgur AIHAERPG-17 . AHA
200 14 days ATSDR Acute ATSOR
MRL' _
C10,000 10 minutas MIOSH 10 minule MIOSH
: L ceiling” | .
T agoo [T _theor T AHAERPGE | T AHA

' S Envirenmantal Protection Agency Relerance Concentration

? agency for Towis Substances and Disease Registry ATSDR)
intenmadiate minimal risk level {protective of public health, even sensilive
populations)

* American Indusinal Hygierne Asseciation Emergency Response Planmng
Guidaling {Level that all individuals could be exposed for up o 3 hour
without experiencing or developing effects other Wan mild transient health
eHects or wilhout perceiving 2 cleary defined objectionable odor)

* Agency for Toxic Subslanses and Disease Registry (ATSOR) acute
minimal risk level {protective of public health, cven sensilive populalions}

"Mational institute for Occupational Safety ad Health (NICSH)
recommended exposure limit

% arnerican Industrial Hygiene Association Emergency Response Planming
Guideline {Level thal all individuals could be exposed for up to 1 hour
without experiencing or developing irreversible or other sericgus healin
effecls or syemploms thal coutd impair anindividual's atmlity 1o take
protechive action)
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3.2

experiencing. This landlll was closed and remedial costs of 3-4
millons doliars were incurred to make the area sale agamn around the
lacility {delzils on EPA's ramaval responsa can be found at
hitpediwww epansc.netsite profile asp®sile wl=1622 ), Odors exist at
a numbar of C&D landfills from reduced sulfur gases and numersus
stales are considanng rule making thal would divert wallboard from
these sites.

Al 1he both the Old Gentilly and Chef Menteur site, conditions are ideal
ior generalion of thess gases. High volumes of gypsum wallboard are
present and rainfall in the arga exceeds 60 inchas per year. Much of
the wallboard has been broken inte smaller preces through transporn
and demglition activities. This “dusting” of Lhe wallboard increases its
surface area and, tharalorg, s vualinerability to microbiak attack. & wide
vanely of carbon sources are inthe lagndfill ingluding the paper facing
of the wallboard itsell and other components of the Kalnna debns
sirearm {cardboard, paper, vegetation, elc.]. Sulfale-reducing bacténa
are ubiguitcu s and high lemparatures in the region will also encourage
more rapid bactenal growlh and gas genarabion. IUis hard 1o aimagine
more ideal conditions for H-5 generaton than the hurnicane debris
landfills in Mew Creans East.

Over time, bolh the Chet Menteur and Old Gentilly have a strong
potantial to become significant HyS sources in the community. The
time frarmc of the problem is difficult to predict but ot may present 1self
quicker Than other landfills due to the rapid disposal rate at these
Incabions, Al Old Gentilly, H2S 15 alieady presaent at high concenteations
feraxirmum of 200 ppm')in landfil gas from 1he pricr disposal of
munecipal waste at ths Iocation, Siling thase landfills in the sarme area
al town of course can exacerbate the problem depending on wingd
spoed and direclion. [nstalling and operating HaS recovery systems is
extramealy coslly and may not be lechnically feasible at these landfills
afler they have bean filled.

Recommendations: Because of the great polential for HaS generation
from hwrricane debris, a moniloring and mitigation program should be
inibated, A program shoold have the followang elements:

+ |mmediately explore methods and procedures to diverl wallboard
fram the current debris landfills. This should include reexaminmng
segredation opportunitias and diversion of large wallboard toads to
lardfills with gas collecdion systems.

+ Monitoring of HzS and other reduced sulfur gases in the
commuonilics adjacent to landfills in New Orleans East

! 1% cancentrabicm al W 3 maxumum gangerlezinn ae sale, BEE&( Restorapan, 2
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s Educating residents and landghll workers ataut 1ha health effects of
Has

+ |nyestigale Ihe aeflegliveness of organic cover matenals {ie.,
compeosth on HAS emissions liom hurncane debris landfills. Organic
pover has the potential to oxidize reduced sulfur gases, myuch like a
"D filtar”

« [Dwring 1he rebuilding phase, establish a significant recyching
program for wallbeard serap, diverting further gypsum based
materials trom C&0 landhlls

3.0 CCA treated lumber

31

3.2

Emarging problam: An emerging issue wihin the landfll CAD indugiey
i 1he leaching of arsanic and chromate from wood treated with
chromated copper arsenate (CCA) as a presenvalive {Solo-Gabnelle et
al., 2005; Khan et al., 2006a, 2006b), Recent studies have identified
potential leaching rates of arsenic from treated lumber in CED landhlls
thal arg very woirisome (Khan et al., 2006b) and a number of C&0
[gna felks in FRonda have comea out of compliance with respecl to arsenic
in groundwaler bensath thess unlined facilities. This has lod to
significant ettorts Lo divert CCA waood frem CED facilities in Florida.
Many fagilities refuse large loads of treated wood and instead send
thermn o Class 1 munecipal landfills for disposal. Despite the impending
residential ban on CCA-treated lumber, there 15 sigaificant Soncan that
arsenic may be a legacy issug for CAD landhlis and the covironment
amound them. The average leachale concentration for arsenic in Qhig
C&D landfills, for example, is 206 pg/L.well above applicable slandards
{Harmis, O, 2006).

Treated lumber appears to be a sigrificant componant of Hurricans
F.arna debris headed to [andfills in Mew Orleans East. [ecks, lences
and aother extedor wooden structures would be primanly treated
lurmnber. Post-Kalnana, the definilion of C&D debris was changed o
michrde Irealed and painted lumbar, so no requlaten, restricion exists
currently, As these materials are placad within the landghll, rainfall
evenis will leach arsenic from the lreated lumber which can enter
surface waler via the cantaminated slormwater discharge permil or
gnter groundwater throgqh the base of the landhll. To my knowledge,
no attempts are being made to derert treated lumbec rom 48D 1ype
landhlls lor hurricane debris. Therefore, the leaching issue lor arsenic
IS5 now an issue facing Mew Qrleans East, requinng a momtaring. and,
if necessany. mitigalion strategy for the area.

Recommendations: Because of the potenbal for arsenic
concentrations in hurricane debris lgachate, a monitoring and
mitigation program should be initiated:
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« Dunng the ongoing rebuilding slage, treated lumber shoutd e
idantified in a sorting'staging facility and diverted to @ municipal
lamdfil

« Arsemc should be monilored in contaminzted stomwater and
groundwater at CED facilities handling huricanse dabris. At presant,
it i not listed among the analytes on the standard CSD permit
iesued 10 the faciities

» Landfills should meet all apglicable standards for arsanic discharge
applied to other facilities. This may require réalment  of
contaminated stormmwater offsile.

s [ilution or fiow aegmenlation should not be used as a “treatment”
approach far leachate or slormwaler

4.0 Summary and Overall Recommandations:

Thes paper has identibied three mportant environmental 1ssues facing the
lardfills [and communrties) of Mew Odeans East: the deposilion of
household hazardous wazte inunlingd landflls, the hydrogen sulfide gas
probler from deposilion of gypsum wallbeard and the leaching of arsenic
fram realed lumber. All of these igsues have the polential to create legacy
sites for the city of New Oreans, Stale of Lovisiana, and the nation much
tike M Agriculture Street Landfill, a CERCLA {“Superfund”} site that
resulted . at least partially, from depositing hurricane debrns from Horrcanes
Betsy, 8 storm which impacted New Odeang in 1965 The potenbial
environmental problems descetied in this white paper are nol new and
have bean widely discussed and debated within the C&D industry and
seientilicc carmmunity aver the past 20 years.

surmmary recommendalions lor these landfills are given below:

Continually evaluate opporfunities 1o stage, sari, diver! and recycle. The
argument that slaging, $orting and recyching would delay recensiniction has
never bean supporled with an engineering analysis that has bean released 10
the: public. A major opportunity to recycle and dreert materials is beng
missed. The appropriata agencies shauld conlinue to examine effors to
reduce the fiw of debnis to landfifls such as those described hare,

DEQ, EPA and tfre US Army Corps of Engineers shauld perform waste
characterization studias that inforrm bath current and future debris
disposal pfans. Animpodan opportunity to quantify the components of
humcane debris 15 being missed. Waste charactenzation studies are relatively
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easy to perform and requirg diverting, casafying, identifying and weighing a
statistically derved subsample of matenals in the debris stream at various
stages of recovery. From the hazardous malerial perspective, it would allow
requlators and stakeholders 10 undarstand, from a quantilativie perspective,
what iz making its way into the landhll and 1he neighborheod. Clearly, studies
wolld identify opporunities lor betler efficiencies in diverting hazardous
malenals, markets lor recyclables and il nolthing else, how to do this belter,
cheaper and maore prolective the next fime argund.

Sample sample, sample. Analysis o understand the exposure pathways or
rasidents and the envirgnmenl from landfill toxics should be conducted
regulary with input from the commuormty ard theie gapens. The initial atlempt
at this al Chef Menteur [discussed at hitpSiwew deq. owsiang goviporial! )
was nol a sarous efort 1o answer the guestiwons posed in this repod. For
example, waler was sampled at the dalention pond only, not the leachale,
it=2ll. At this point leachate would hawve Been seviously diluted with rainwater.
Air samples for H:S had a deteclion limil over 400 ppb, well abgwe many of
the health standards cited abowe. A more sericus effort is needed to answer
these questions than the one afternpted previously.
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The disaster debris from Hurricane Katrina is one of the
largest in terms of volume and economic loss in American
history. One of the major components of the demolition
debris is wood waste of which a significant proportion is
treated with preservatives, including preservatives
containing arsenic. As a result of the large scale destruction
of treated wood structures such as electrical poles,
fences, decks, and homes a considerable amount of treated
wood and consequently arsenic will be disposed as
disaster debris. In this study an effort was made to estimate
the quantity of arsenic disposed through demolition

debris generated in the Louisiana and Mississippi area
through Hurricane Katrina. Of the 72 million cubic meters
of disaster debris generated, roughly 12 million cubic
meters were in the form of construction and demolition
wood resulting in an estimated 1740 metric tons of arsenic
disposed. Management of disaster debris should consider
the relatively large quantities of arsenic associated

with pressure-treated wood.

Introduction

The total disaster debris produced from Hurricane Katrina
in the two hardest hit states, Mississippi and Louisiana, was
estimated at 72 million cubic meters (1, 2). Disaster debris
is composed primarily of construction and demolition (C&D)
debris (50%) and vegetative wood waste (30%) (3). C&D debris
consists of materials used in construction including concrete,
roofing materials, drywall, and wood. Vegetative wood waste
consists primarily of shrubs, tree branches, and tree trunks.
Because of its nature, vegetative waste does not contain wood
preservatives. However, wood used for construction is
frequently treated to protect the wood from fungi and termite
attack. The most common wood treatment preservative
manufactured in the United States through 2003 is chromated
copper arsenate (CCA) (4). Since 2003, non-arsenical copper-
based wood preservatives, such as alkaline copper quat (ACQ)
and copper boron azole (CBA), have been primarily used for
the residential market. The typical concentrations of arsenic,
chromium, and copper in CCA-treated wood used for
residential applications are 1800—2800 mg/kg, 1900—3100
mg/kg, and 1200—1800 mg/kg, respectively (5). Typical

* Corresponding author phone: +1-305-284-2908; fax: +1-305-
284-3492; e-mail: hmsolo@miami.edu.
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concentrations of copper in ACQ and CBA treated wood are
3500—4500 mg/kg and 2500—3500 mg/kg, respectively (5).
As a result of these high levels of metals, the C&D portion
of disaster debris can be potentially contaminated with
metals. Among the metals contained in wood preservatives,
arsenic is of primary concern because of its high human
toxicity (6).

CCA-treated wood has been commonly observed in C&D
waste, as documented through studies conducted in Florida
(7—9). Within the wood waste component of C&D, the fraction
of CCA-treated wood has been observed to vary from 8 to
22%. Research evaluating technologies for separating treated
wood (particularly CCA) from other wood products has been
conducted in an effort to remove arsenic contamination due
to inadvertent inclusion of CCA-treated wood within mixed
C&D debris at recycling facilities. Technologies available for
rapid identification and quantification include near-infrared
(NIR) spectroscopy, laser-induced breakdown spectroscopy
(LIBS), and X-ray fluorescence spectroscopy (XRF) (8, 10,
11). Recently, handheld XRF units have been used for research
to document their utility to further augment sorting and
quantification of metals within treated wood (9). Such
technology, because of portability and provision of rapid
results, is ideal for evaluating the potential contamination
of disaster debris with wood based preservatives.

The objectives of the present study were to evaluate wood
waste generated by hurricane debris for the presence of
arsenical-based preservatives (i.e., CCA) and to use these
results to estimate the potential extent of arsenic associated
with disaster debris. Handheld XRF units were used for this
evaluation. Results from the study are useful for establishing
policy concerning the management of wood waste after major
disasters.

Methods and Materials

Site Selection for Study. Measurements were taken during
March 2006 within disaster debris from the New Orleans
area. The wood waste portion of the disaster debris was
evaluated at seven different sites (Figure 1). Sites included
areas with extreme damage characterized by complete
collapses of homes and areas where the damage was primarily
due to flooding. Among the area with major damage, four
sites were selected: two each at Upper Ninth Ward (Sites W1
and W2) and Lower Ninth Ward (Sites W3 and W4). The
other three sites (Sites W5 through W7) were located in the
inner area of the city where damage was mostly due to
flooding.

Measurement of Chemical Treatment within Wood
Waste. A total of 225 dimensional lumbers were evaluated
using an XRF-analyzer (Innov-X model a.-2000S) with at least
24 dimensional lumbers evaluated at each site. The number
of lumbers included in the study from a particular site was
based upon the apparent volume of wood pile at that
particular location, with larger piles resulting in a greater
number of analyses. The selection of dimensional lumber
for analysis was conducted in a uniform manner with wood
pieces tested from different parts of the wood waste pile.
Conversion of the XRF readings to As concentrations was
based upon a calibration curve between the XRF results and
As measurements using traditional atomic absorption analy-
sis for the particular instrument used in this study (12; see
Supporting Information for more details.)

Calculation of Amount of Arsenic Associated with
Treated Wood Waste. The quantity of arsenic associated with
demolition debris was computed as the product of the total

amount of wood waste (33% of demolition debris (3)), the
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FIGURE 1. Sampling locations W1 through W7 where treated wood samples were evaluated using the XRF unit. The image was developed
using the GPS coordinate recorded during the sampling event. Background image showing inundation depths was provided by Dean

Whitman of Florida International University and Tim Dixon of the University of Miami.

TABLE 1. Statistics for Treated Wood Samples from Each Site (From a Total of 7 Sites) Including Range of Arsenic

Concentrations Observed

% other
Cu treated
% CCA range of number wood by numbers number
number of number by number arsenic positive for of lumbers negative

sampling lumbers positive for of lumbers tested ations pper only tested positive for arsenic and

sites tested arsenic treatment  positive for arsenic (mg/kg) treatments for copper only pper tr

1 24 4 17 778—2170 5 21 15

2 28 10 36 199—-3370 4 14 14

3 26 6 23 118—1430 0 0 20

4 54 10 18 890—4900 3 6 41

5 40 14 35 75—3500 10 25 16

6 27 1 4 248 1 4 25

7 26 7 27 284—2560 0 0 19

total 225 52 23.1 75—4900 23 10.2 150

. L. . 5000
fraction of wood samples that tested positive for arsenic
treatment, and the geometric mean arsenic concentration.
The geometric mean of the arsenic concentration was used 4000 -
because the data were found to be log-normal distributed
(see Figure 3). 5
< 3000 -

Results and Discussion £
Statistics of Treated Wood Sample from Each Site. Overall, £ 2000 [ [
52 dimensional lumbers were determined to have been E '[
treated with an arsenical preservative among the 225 samples J
evaluated at the seven sites (Table 1) or roughly 23% on a 1000 4 l T
piece-by-piece basis. For individual sites the fraction that
was treated with CCA varied from 4% for Site 6 to 36% for l
Site 2. This observation correlated with previous research 0 7 3 3 ) 5 3 7
conducted in Florida (8—22% CCA in C&D waste; 7—9). The Site Number

As concentration in the samples testing positive for arsenic
ranged from 75 to 4900 mg/kg. The large range of variation
of the As concentration from different treated wood lumber
could be attributed to several factors including the initial
degree of treatment for that particular piece, impregnation,
fixation procedure, the extent of weathering, and the natural
properties of the wood which impact chemical retention.
Furthermore, the average concentration from each site was
variable (Figure 2) ranging from 248 mg/kg for Site 6 to 2690
mg/kg for Site 4. Of note was that a significant proportion

B = ENVIRON. SCI. & TECHNOL. / VOL. xx, NO. xx, xxxx

FIGURE 2. Average arsenic concentrations from the samples tested
as CCA atseven sites (The error bar represents the standard deviation
for the sample set for that particular site. For site-6, only one sample
tested positive for CCA, hence no error bar is shown for this site).

of the wood evaluated contained non-arsenical copper-based
preservatives (10.2%) and this was noted in the waste piles
characterized by newer construction.

65 of 67



12

10 A

o
L

Frequency
o

Z‘ Hﬂﬂﬁm

S & & 1@0 S S S S

% A 2 Y v b bl b
o« @@ \a@ qp@ ’f’@ Q’@Q 0’@0 b‘@s u‘>°°

Arsenic Concentration (mg/kg)

FIGURE 3. Frequency plot for arsenic concentration ranges in
lumbers testing positive for arsenic treatment at the seven sites
evaluated.

Amount of Arsenic in Disaster Debris. The frequency
distribution of As concentrations from the sample set was
found to be log-normally distributed (Figure 3). The geometric
mean of the arsenic concentration in the treated wood
samples was found to be 1240 mg/kg. With 50% of the disaster
debris as construction and demolition waste of which 33%
iswood waste and 23% of the wood waste being CCA-treated
wood as per the field data, the total amount of As disposed
in the environment in the form of disaster debris in the two
states of Louisiana and Mississippi is estimated to be 1740
metric tons. In order to better visualize the magnitude, this
quantity was scaled against soil and water relative to the
surface area of the Mississippi and Louisiana states and the
volume of water of Lake Pontchartrain, respectively. Using
these scaling computations, the 1740 metric tons of arsenic
was computed to be capable of increasing the concentration
of a soil volume equivalent to the upper 1 in. of these two
states’ land by almost 0.17 mg/kg; it is capable of increasing
the concentration of a volume of water equivalent to Lake
Pontchartrain by 280 ug/L (28 times the drinking water limit
of 10 ug/L).

Implication for Wood Waste Management after Disaster.
Construction and demolition waste from the Hurricane
Katrina disaster is currently being disposed in unlined C&D
landfills. This disposal practice should be re-evaluated with
respect to the potential for leaching of arsenic from pressure-
treated wood (13—16) and in light of studies which suggest
thatsuch leaching can potentially impact groundwater quality
(17—18). The need to consider the potential for arsenic
leaching from disposed treated wood is further emphasized
by the recent reduction of the drinking water limit from 50
ug/Lto 10 ug/L (19). Although the focus of the current study
was on quantifying arsenic, of note is that copper and
chromium contained in pressure-treated wood can also be
of concern due to the toxicity of copper to aquatic organisms
(20—22) and the potential for chromium conversion to amore
toxic form as Cr (VI) under certain environmental conditions
(23). Future studies should focus on quantifying the Cr and
Cu contributions in addition to As.

Given the large quantities of treated wood disposed during
natural disasters, such as in the aftermath of Hurricane
Katrina, disaster debris management plans should encourage
communities to segregate treated wood for better manage-
ment of wood waste as a whole. Although measuring every
piece of wood is not practical in large scale disasters such
as those which occurred in 2005 in the New Orleans area and
Gulf Coast Region, those responsible for disaster debris

management should consider the potential for arsenic
contamination from treated wood as they make decisions
concerning ultimate disposal.
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