





Method Description Resources needed
Burial* Burial is a limited on site 1) Burial sites for catastrophic
disposal option due to flooded mortality are evaluated on a site to site
conditions and often minimal basis;
depth to seasonal high water 2) Heavy-equipment for carcass
table. Farmers are encouraged to | movement and burial,;
obtain pre-approval for mass 3) Personnel and small-equipment to
burial sites. Above ground burial | prepare carcasses for burial;
(partial burial with mounding of | 4) Above ground burial may require
the cover soil) has a number of additional soil, carbon materials and
challenges that must be addressed | other equipment.
on a case-by case basis. 5) Burial sites may require additional
environmental monitoring.
Alkaline This option is noteworthy and 1) Fee for service with contractors;
Hydrolysis** will be considered as a support 2) Site must allow for heavy-equipment
option. This option is limited by | use; and
the throughput capacity and the | 3) Resulting effluent must be disposed
number of available hydrolysis of properly or land applied.
units.
Incineration Incineration has many 1) Incinerators rented from contractors

disadvantages that makes this
option a very low priority for use
in North Carolina. Under the right
conditions, this option might be
used.

and large amounts of fuel;

2) Environmental permits to incinerate;
3) Transportation to incineration sites;
4) Heavy equipment to load fuel and
carcasses; and

5) Requires 24-hour staffing.
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Primary Secondary
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Mortality Management Methods

Indicate which method(s) will be implemented.

When selecting multiple methods indicate a primary versus secondary option.
Methods other than those listed must be approved by the State Veterinarian.

Routine Mortality

Burial three feet beneath the surface of the ground within 24 hours of knowledge of animal

death. The burial must be at least 300 feet from any flowing stream or public body of water
(G.S.106-403). The bottom of the burial pit should be at least one foot above the seasonal
high water table. Attach burial location map and plan.

Landfill at municipal solid waste facility permitted by NC DEQ under GS 15A NCAC
13B .0200.

Rendering at a rendering plant licensed under G.S. 106-168.7.

Complete incineration according to 02 NCAC 52C .0102.

A composting system approved and permitted by the NC Department of Agriculture & Con-
sumer Services Veterinary Division (attach copy of permit). If compost is distributed off-farm,
additional requirements must be met and a permit is required from NC DEQ.

In the case of dead poultry only, placing in a disposal pit of a size and design approved by the
NC Department of Agriculture & Consumer Services (G.S. 106-549.70).

Any method which, in the professional opinion of the State Veterinarian, would make possible
the salvage of part of a dead animal’s value without endangering human or animal health.
(Written approval by the State Veterinarian must be attached).

Mass Mortality Plan

Mass mortality plans are required for farms covered by an NPDES permit. These plans are
also recommended for all animal operations. This plan outlines farm-specific mortality man-
agement methods to be used for mass mortality. The NCDA&CS Veterinary Division sup-
ports a variety of emergency mortality disposal options; contact the Division for guidance.

e A catastrophic mortality disposal plan is part of the facility’s CAWMP and is activated
when numbers of dead animals exceed normal mortality rates as specified by the State
Veterinarian.

e Burial must be done in accordance with NC General Statutes and NCDA&CS Veterinary
Division regulations and guidance.

e Mass burial sites are subject to additional permit conditions (refer to facility’s animal
waste management system permit).

¢ In the event of imminent threat of a disease emergency, the State Veterinarian may enact
additional temporary procedures or measures for disposal according to G.S. 106-399.4.

Signature of Farm Owner/Manager Date

Signature of Technical Specialist Date
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Introduction

Hurricane Floyd on September 15, 1999 combined with the weather conditions before
and immediately after this hurricane resulted in the most severe flooding and devastation
in North Carolina history. The flooding caused an estimated $813 million in agricultural
losses affecting 32,000 farmers. In addition to crop loss, there was significant loss of
livestock including 2,860,827 poultry, 28,000 swine, and 619 cattle. Disposal of dead
animals was a significant problem. Proper burial and disposal will prevent potential
public health problems resulting from large numbers of dead and decaying animals
including the spread of harmful pathogens, ground and surface water contamination, and
pest control. In certain situations, burial of dead animals may be the best alternative for
immediate disposal. These guidelines are designed to insure burial is done in a safe and
effective manner.

Legal Authority

North Carolina General Statute 106-403 (NCGS) Disposition of dead domesticated
animals states that it is the responsibility of the owner or person in charge of his
domesticated animals to bury dead animals appropriately within 24 hours after
knowledge of the death. It is the responsibility of the municipal or county government to
designate appropriate persons to dispose of any domestic dead animals whose owner
cannot be identified. (See attached copy of NCGS 106-403 and companion opinion from
the Attorney General's Office dated June 8, 1984.)

The NC Department of Agriculture - Veterinary Division is the lead state agency to
oversee animal disposal as regulated under existing Administrative Rules, specifically,
Subchapter 52C - Control of Livestock Diseases: Miscellaneous Provisions, Section
.0100 - Diseased and Dead Animals (See Attached)

The State Health Director and by extension the Local Health Director in each county is
charged with preventing health risks and disease and promoting a safe and healthful
environment according to NCGS 130A, Articles 1-20. To the extent that dead animals
become a threat to human health, the State and Local Health Director has broad authority
to investigate and act on matters to protect health.

The Environmental Management Commission protects the groundwater quality in the
State of North Carolina through rules established in 15A NCAC Subchapter 2L -
"Classifications and Water Quality Standards Applicable to the Groundwaters of
North Carolina.” These rules establish groundwater quality standards that may not be
exceeded without a permit issued under the authority of the Commission. The
Groundwater Section of the Division of Water Quality is responsible for the
administration and enforcement of these rules. Any surface or subsurface activity that
has the potential to cause groundwater standards to be exceeded is subject to the
regulatory authority of the Commission.



Scope

While it is recognized that there are multiple types and degrees of emergencies that could
create the need for dead animal burial, these guidelines focus on the most common cause
and the most recent experience, flooding and electrical outages. For example, guidelines
for managing dead animals during a foreign animal disease emergency may differ and
would be managed through the State Veterinarian.

These guidelines are intended to address dead animal disposal during a declared
emergency and therefore do not take the place of the dead animal disposal that occurs
under the normal permitted operation of a farm. The Governor can declare a state of
emergency in North Carolina with or without a federal declaration of the same.

Emergency Planning

Each farm operation shall make specific plans for animal disposal in the event of an
emergency. When burial is determined to be the disposal method of choice, an attempt
should be made first to bury the dead animals on the farm according to these guidelines.
If proper burial is not possible on the farm then plans should be made for alternative sites.

Burial Guidelines

1. The bottom of the hole where dead animals are to be buried should be 3 feet above
the seasonal high water table wherever possible and at least 12 inches above the
seasonal high water table. (Farm owners may contact the local NRCS agency or the
local health department for assistance in determining the seasonal high water table.)

2. Standing water in the hole does not preclude animal burial as long as the bottom of
the hole is at least 12 inches above the seasonal high water table, not in an area of
standing water, and the other conditions for proper burial are met.

3. There must be at least 3 feet of soil covering any buried animal. This can be
interpreted to mean soil mounded over the animals above the adjacent ground level.

4. The burial site must be at least 300 feet from any existing stream or public body of

water.

The burial site must be at least 300 feet from any existing public water supply well.

The burial site must be at least 100 feet from any other type of existing well.

The burial site cannot include any portion of a waste lagoon or lagoon wall.

In the case where the burial site is in a waste disposal spray field, the burial site is not

available for subsequent waste spraying until a new viable crop is established on the

site.

9. The burial site shall be located so as to minimize the effect of stormwater runoff.

10. Burial is not permitted in the tiled area of an underdrained field.

11. A record of the location of the approved site (GPS latitude and longitude coordinates
if available), the burial history of each burial site to include the date, species, head
count and age must be kept by the owner and reported to the Local Health Director
who will in turn report this information to the appropriate State agency - DENR
Division of Water Quality, Groundwater Section.

12. Farm owners and operators are encouraged to consider measures that could be taken
prior to an imminent emergency that could reduce the impact on the farm and the
environment.

NGO



Collective Burial Site

A collective burial site may be designated to serve one or more counties in the event of a
large-scale emergency whereby individual farm sites are not available. The responsibility
for disposal of dead animals remains with the owner, lessee, or person in charge of any
land upon which any domesticated animals die. The county or municipality should
identify an appropriate burial site(s) with the capacity to bury up to 5% of the steady state
live weight of livestock in that jurisdiction. The use of an existing county or municipal
landfill as a dead animal burial site is legal and preferred.

Burial Site Location

Best farm practices suggest that burial sites with the capacity to handle the type and
number of animals most likely to be needed during an emergency for each farm operation
be identified prior to the emergency. It is recommended that the emergency burial plan
be incorporated into the farm's existing conservation plan.

Contact Information
e N.C. Department of Agriculture and Consumer Services
Veterinary Division
Dr. Tom Ray (Livestock)
Dr. Sarah Mason (Poultry)
1030 Mail Service Center
Raleigh, NC 27699-1030
(919)733-7601
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North Carolina Department of Environment and Natural Resources

Dexter R. Matihews, Director Division of Waste Management Michael F. Easley, Governor
William G. Ross Jr., Secretasy

May 13, 2008

Dr. David Marshall, DVM

State Veterinarian

NCDA&CS Veterinary Division
1030 Mail Service Center
Raleigh, NC 27699-1030

Dear Dr. Marshall:

During recent months, Solid Waste Section staff members participated in the planning sessions for
NCDA’s Operation Flock Together exercise related to an Avian Influenza event. As part of the
discussions related to the disposal of mass animal mortality in such an event, our staff has also conducted
two meetings with Drs. Karen Beck and Sarah Mason with NCDA’s Emergency Programs Division.

As you stated in your letter dated February 12, 2002 to Greg Thorpe, Acting Director of the NC Division
of Water Quality, General Statute 106.403, “Disposition of dead domesticated animals”, outlines the
authority of your office to oversee disposal of dead domesticated animals. The Solid Waste Section has
reviewed our statutory authority, and the Statutes provide the Section with no authority in a mass
mortality event, unless mortality arrives at one of our permitted facilities for disposal.

In 2006, the Section conducted a survey of our permitted facilities in the top ten ranking poultry counties
in NC, and found that most of the facilities could not handle mass mortality disposal.

Based on that premise and the Statutes not providing the Section a means to regulate such disposal, the
Section agrees with the guidance developed by the State Animal Response Team (SART) in 2000 to
address burial requirements in a declared disaster event like an Avian Influenza outbreak. The Section
also agrees with NCDA’s efforts to work with the producers, farmers, etc. to be proactive in their
planning for such an event as outlined in the SART document, which would also include contingency
plans if their first option is not available.

Sipcerely,

dw/,//m ~

Paul S. Crissman, Chief
Solid Waste Section

Cc: Dexter Matthews, Director, Division of Waste Management
Mark Poindexter, Field Operations Branch Head
Dr. Sarah Mason, NCDA&CS Emergency Response

1646 Maif Service Center, Raleigh, North Carolina  27699-1646
Phone 919-508-8400 \ FAX 919-733-4810\ Internet http:/fwastenotnc.org

An Equal Opporunity / Affimmative Aclion Employer — Prinled on Dual Purpose Recycled Paper



Michael F. Easley, Governor

William G. Ross Jr., Secretary
North Carolina Department of Environment and Natural Resources

Coleen H. Sullins, Director
Division of Water Quality

June 6, 2008

Dr. David T. Marshall °
NCDA& CS, Veterinarian Division

1030 Mail Service Center

Raleigh NC, 27699-1030

Dear Dr. Marshall,

There have recently been discussions among several state agencies about the proper procedures
to address animal mortality during a declared emergency. In 2003, the State Animal Response
Team (SART) developed a guidance document for farmers and field staff to use when
evaluating sites for use as a burial location.

The “Burial Standards™ section of the SART memo outlines several standards to follow when

determining suitability of a site for burial. It is the Division of Water Quality’s opinion that

these standards are appropriate and adequate to protect water quality when used during
emergency situations.

If you have any questions or comments you can contact me or Keith Larick at (919) 733-3221.

Sincerely,

. "‘“/""
/" S

Pz

heodore :Bush, Jr., Chief
Aquifer Protection Section

N%‘}Sth Carolina

Naturally
Aquifer Protection Section
Raleigh Regional Office 1628 Mail Service Center Raleigh, NC 27699-1628 Phone (919) 791-4200 Customer Service
Internet: www.newaterquality.org Location: 3800 Barrett Dr.  Raleigh, NC 27609 Fax (919)571-4718 1-877-623-6748

An Equal Opportunity/Affirmative Action Employer — 50% Recycled/10% Post Consumer Paper
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Animal Burial Guidelines During A
Declared Emergency

Sfate Animal Response Team

Introduction

Hurricane Floyd on September 15, 1999 combined with the
weather conditions before and immediately after this hurricane
resulted in the most severe flooding and devastation in North
Carollna history. The flooding caused an estimated $813 miltion
in agricultural losses affecting 32,000 farmers. In addition to
crop loss, there was significant loss of livestock including
2,860,827 pouitry, 28,000 swine, and 619 cattle. Disposal of
dead animals was a significant problem. Proper burial and
disposal will prevent potential public heaith problems resulting
from large numbers of dead and decaying animals including the
spread of harmful pathogens, ground and surface water
contamination, and pest control. In certain situations, burlal of
dead animals may be the best alternative for immediate
disposal. These guidellnes are designed to insure burial is done
in a safe and effective manner.

Legal Authority

North Carolina General Statute 106-403 (NCGS) Disposition of
dead domesticated animalsstates that it is the responsibility of
the owner or person In charge of his domesticated animals to
bury dead animals appropriately within 24 hours after
knowledge of the death. It Is the responsibility of the municipal
or county government to designate appropriate persons to
dispose of any domestic dead animals whose owner cannot be
identified. (See attached copy of NCGS 106-403 and companion
opinion from the Attorney General's Office dated June 8, 1984.)

The NC Department of Agriculture - Veterinary Dlvislon is the
lead state agency to oversee anima! disposal as regulated under
existing Administrative Rules, specifically, Subchapter 52C -
Control of Livestock Diseases: Miscellaneous Provisions,
Section .0100 - Diseased and Dead Animals (See Attached)

9/22/2003 9:04 AN,
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10.

11.

12.

. The bottom of the hole where dead animals are to be buried

should be 3 feet above the seasonal high water table
wherever possible and at least 12 Inches above the
seasonal high water table. (Farm owners may contact the
local NRCS agency or the local health department for
assistance In determining the seasonal high water table.)

. Standing water in the hole does not preclude animal burial

as long as the bottom of the hole Is at least 12 inches
above the seasonal high water table, not In an area of
standing water, and the other conditions for proper buriai
are met. -

. There must be at least 3 feet of soil covering any buried

animal. This can be interpreted to mean soll mounded over
the animals above the adjacent ground level.

The burial site must be at least 300 feet from any existing
stream or public body of water.

The burlal site must be at least 300 feet from any existing
public water supply well.

. The burial site must be at least 100 feet from any other

type of existing well,

. The burial site cannot include any portion of a waste lagoon

or lagoon wall.

. In the case where the burial site is in a waste disposal

spray fleld, the burial site is not available for subsequent
waste spraying until a new viable crop Is established on the
site.

. The burial site shall be located so as to minimize the effect

of stormwater runoff.

Burial is not permitted in the tiled area of an underdrained
fleld.

A record of the location of the approved site (GPS latitude
and longitude coordinates if avallable), the burial history of
each burial site to include the date, species, head count and
age must be kept by the owner and reported to the Local
Health Director who will in turn report this Information to
the appropriate State agency - DENR Divislon of Water
Quality, Groundwater Section.

Farm owners and operators are encouraged to consider
measures that could be taken prior to an imminent
emergency that could reduce the impact on the farm and
the environment.

Collective Burial Site

A collective burial site may be designated to serve one or more
countles In the event of a large-scale emergency whereby
Individual farm sites are not available. The responsibility for
disposal of dead animals remains with the owner, lessee, or
person in charge of any land upon which any domesticated

§/22/2003 9:04 A2



of 4

The State Health Director and by extension the Local Health
Director In each county Is charged with preventing health risks
and disease and promoting a safe and healthful environment
according to NCGS 130A, Articles 1-20. To the extent that
dead animals become a threat to human heaith, the State and
Local Health Dlrector has broad authority to Investigate and act
on matters to protect health, '

The Environmental Management Commission protects the
groundwater quality in the State of North Carolina through rules
established in 15A NCAC Subchapter 2L -"Classifications
and Water Quality Standards Applicable to the
Groundwaters of North Carolina." These rules establish
groundwater quality standards that may not be exceeded
without a permit Issued under the authority of the Commission.
The Groundwater Section of the Division of Water Quality Is
responsible for the administration and enforcement of these
rules. Any surface or subsurface activity that has the potential
to cause groundwater standards to be exceeded is subject to
the regulatory authority of the Commission.

Scope

While it is recognized that there are multiple types and degrees
of emergencies that could create the need for dead animal
burial, these guidelines focus on the most common cause and
the most recent experience, flooding and electrical outages. For
example, guidelines for managing dead animals during a foreign
animal disease emergency may differ and would be managed
through the State Veterinarian.

These guidelines are intended to address dead animal disposal
during a declared emergency and therefore do not take the
place of the dead animal disposal that occurs under the normal
permitted operation of a farm. The Governor can declare a state
of emergency in North Carolina with or without a federal
declaration of the same.

Emergency Planning

Each farm operation shall make specific plans for animal
disposal in the event of an emergency. When burial is
determined to be the disposal method of cholce, an attempt
should be made first to bury the dead animals on the farm
according to these guidelines. If proper burial is not possible on
the farm then plans should be made for alternative sites.

Burial Standards

5/22/2003 9:04 AM
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animals dle. The county or municipality should Identify an
appropriate burlal site(s) with the capacity to bury up to 5% of
the steady state live weight of livestock In that jurisdictlon. The
use of an existing county or municipal landfill as a dead animal
burlal site Is legal and preferred.

Burial Site Location '

Best farm practices suggest that burial sites with the capacity
to handle the type and number of animals most likely to be
needed during an emergency for each farm operation be
identified prior to the emergency. It is recommended that the
emergency burial plan be incorporated into the farm's existing
conservation plan.

Contact Information

¢ N.C, Department of Environment and Natural Resources
Division of Water Quality/Groundwater Section

Arthur Mulberry - Section Chief

1636 Mail Service Center

Raleigh, NC 27699-1636

(919)733-3221

¢ N.C. Department of Health and Human Services
Division of Pubiic Health/Epidemiology and Communicable
Disease Section
Dr. Steve Cline - Section Chief
1902 Mall Service Center
Raleigh, NC 27699-1902
(919)733-3421

* SART (State Animal Response Team)

HOME | ABOUT SART | COUNTY LINKS | EARMERS | PET OWNERS | CONTACT US | STTE MAP

© Copyright 2002-2003 by State Animal Response Team. All rights reserved.
This site best viewed with Microsoft Internet Explorer 5 and above or Netscape
Navigator 4.72 and above, at a resolution of 800 x 600. For web site questions or
comments, emall the webmaster.

Web site management services provided by Eller Web Designs.

9/22/2003 9:04 AM
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Mg Scott Phipps ?ﬂurﬂ'{ (H,arulfna David T. Marshall, DVM

Commissioner State Veterinariag

gﬁz.}mrtment of Agriculture

Assistant Commission

Welden B, Denny

Chief Deputy Commissioner ayd Conswmer Services of Animal Tndustcy

Weterivary Bivision

February 12, 2002

Mr. Greg-Thorpe, Acting Director

Division of Water Quality S .
Department of Environmental and Natural Resources o
1601 Mail Service Center -
Raleigh, North Carol na 27699-1601

Qear Mr. Tharpe,

Several sections of the General Statutes speak to the authority of the state veterinarian to
oversee dispasal of dead domesticaled animals, including GS 106-403, “Disposition of dead domes‘icated
animals”. This section underaent minor technical amendments on April 4, 2001 as part of the Senale Bill
779 as the Ganeral Assembly sirengthened the autharity of this office to deal with issues related to an
outbreak of 2 serious coniagious animal disease.

While not ebligated to do so. | endorse the guidelines develaped hy the State Animal Respoense
Team (SART) to address burtal requirements in the event of a declared disaster. These guidelines are
actually more restrictive than the fanguage in GS 106-403, and were develeped through a muiti
agency/industry el"sft as 2 means of addressing a potential problem. | participated in those discussions.

I find the ¢ ART hurial guideiines as comprehensive and reascnable, and will use them as a
biueprint in addre: ;ing disposal issues during & declared emergency should we encounter one.

I T Mashl] 497

Dr. David T. Marshal!
State Veterinznan

Sincerely

OTWjarw

+ Post Office Box 36026, Raleigh, Norlh Curaling, 27611 < (810) 733-5657
/ An Equal Opportunity Affirmative Action Employer

\331810 masidner







Burial

Summary

Definition and objectives

Burial methods are disposal practices
in which plants and dead animals (contami-
nated biomaterials) are placed in earth-filled
trenches or pits. These contaminated bioma-
terials are disposed of in a properly selected,
enclosed environment and may be mixed with
soil and solid waste in landfills.

In handling contaminated animals and

plants, the objectives of burial methods are to:

* Provide the conditions that impede the
growth and spread of pathogens from
the contaminated materials and to limit
access to them by vermin

 Convert the contaminated materials into
inert compounds (mainly minerals)

114

* Control nuisance odors

* Dispose of and degrade the materials so
that they neither pose a health hazard nor
pollute the air, water, leachate or soil

Burial and landfilling can be used only
where allowed by permits and the depths of
the soil and water table.

Large amounts of contaminated materials
can be disposed of by trench burial (animals),
landfilling (animals and plants), mass burial
(animals) and field burial (plants). To select a
feasible method, consider the classification of
the contaminated materials and the logistics—
cost, location, facilities and environmental
impact—for handling them (Table 1).



Table 1. Methods considerations for the burial of contaminated plants and animals.

Consideration Trench burial Landfilling Mass burial Field burial
Application Animals Animal/plants Animals Plants
Transportation concerns | No Yes Yes No
Pathogens inactivated Viruses and Viruses and Viruses and All field crop diseases
non-spore-forming non-spore-forming non-spore-forming
bacteria bacteria bacteria
Disposal capacity’ Small to large Small to medium Small to medium Small to large (acreage)
Potential for High Medium Medium Low
environmental impact
Regulatory restrictions’ | Medium High High Low
Cost? Low Medium High Low
Availability of resources | High Medium Low High
Procedure speed High Medium Low High

! Animal mortality (tons): Low = < 100 t; Medium = 100-300 t; High => 300 t

2The stringency of restrictions imposed by federal, state and local agencies

3 Cost estimate (per ton): Low = < $200; Medium = $200-800; High = > $800
(Cutoff points may vary, depending on such factors as transportation, carcass load, animals affected, disposal facility and level of
security.)




Burial

Summary

Trench burial

In the trench burial method, animal car-
casses are placed in unlined trenches or pits
that are then backfilled with excavated soil.
The soil absorbs the leachate and microorgan-
isms and minimizes carnivorous feeders.

Trench burial provides a confined soil
environment for absorbing carcass fluids and
preventing heat loss, thus speeding up the
anaerobic degradation process at low moisture
content.

This method offers several advantages:

* It is logistically simple and relatively

easier than are the other burial options.

» The equipment needed for this disposal

method is widely available at farms and
feed yards.

* Burying the animals on site eliminates

the need for transporting potentially

116

infectious materials to landfills or mass
burial sites.

However, this method encourages vermin
and increases the potential for groundwater
contamination. Also, routine poultry carcasses
are usually not permitted to be buried on site.
Some states, such as Texas, permit the on-site
burial of poultry carcasses in emergencies
when the mortality rate exceeds 0.3 percent of
the total on-farm inventory per day.

Although the trench burial method needs
much less area than does mass burial, a limit-
ing factor is the availability of sites with the
appropriate soil and hydraulic properties.

From an environmental perspective,
trench burial is the least preferred burial op-
tion for carcass disposal because the trench
walls and bottom are not lined with an imper-



meable barrier, as is required for mass burial
and landfilling.

The decomposition time for buried car-
casses depends on the species, carcass size
and soil properties (texture, temperature,
moisture and chemical composition).

Another disadvantage of trench burial is
that although the carcass body fluid will drain
within about 2 months, it can take a long time
to release much of the pollutant load from the
carcass material. Buried carcasses may continue

Landfilling: Description

Landfilling is an excellent option for
disposing of carcasses if the farm operation or
organizations supporting the incident response
have access to vehicles large enough and suit-
able for transporting the carcasses quickly and
biosecurely.

The aim of landfilling is to deposit the

to produce both leachate and gas for as long as
20 years; they may harbor spore-forming bac-
teria such as Bacillus anthracis for 200 years,
as has been seen from old, infected graves.

Despite the heat generated from the buried
carcasses, many bacteria may survive, espe-
cially when they are buried in cold climates
or during cold seasons. Summer is a more
suitable time in which to bury dead animals
because they decompose faster then and the
soil is easier to excavate.

dead animals in an engineered, sealed contain-
ment area between layers of compacted solid
waste and impermeable lining materials. The
leachate from the contaminated carcasses is
either expelled or transferred to a wastewater
treatment plant, where it is sprayed and recir-
culated on the surface of the landfill area.




Burial

Summary

Of the landfill area designated for carcass
disposal, only 30 percent is used for the actual
burial of carcasses. The remaining acreage is re-
quired for runoff and leachate collection, drop-
off stations, a buffer area and sites from which
cover soil can be obtained or “borrowed.”

The base and walls of modern landfills
are built with 2 to 3 feet (0.6 to 0.9 meter) of
compacted impermeable soil. The soil’s hy-
draulic conductivity must be less than 0.00034
inch per day. The landfill base and walls are
lined with a thick, flexible membrane that is
at least 30 mils (0.76 millimeter) thick. Lining
made of high-density polyethylene must be 60
mils (1.52 millimeters) thick.

Although adding this lining increases the
cost of disposal, it reduces the risk of exposure
to the environment and reduces future liabilities.

For modern landfilling sites, the amount of
setup time for carcass disposal is minimal if the

118

disposal arrangements are made in advance.
However, the carcasses may take longer to
degrade at a landfill than in a trench burial site
because the co-fill materials in landfills are less
homogenous than the soil in trenches, and they
absorb moisture inconsistently.

In addition to the inconsistent moisture
contents, landfills have widely varying tem-
peratures, which can also slow the biochemi-
cal reactions in the carcasses. These reac-
tions may generate landfill gases, including
methane and carbon dioxide as well as trace
amounts of hydrogen, hydrogen sulfide and
carbon monoxide. If the landfill operations are
conducted improperly, these noxious gases
may be released to the air, and leachate and
gases may migrate to the soil and water.

Another drawback is that the tempera-
tures in landfills do not reach high enough to
inactivate heat-resistant organisms and spore-



forming bacteria. Also, modern landfills are
not available in every state.

Some landfill sites are owned by munici-
palities; others are privately owned. Those
owned by municipalities may not have enough
capacity for additional waste such as carcass-
es. All owners may face political consequences
of accepting the carcasses. Some landfills may
not accept carcass materials because of local
opposition or fear of disease transmission.

Mass burial

Mass burial is used when large numbers
of animal carcasses are collected from mul-
tiple disaster locations and buried at remote
designated sites that have pre-engineered and
constructed pits.

Mass burial is appropriate if no licensed
landfill in the disaster area accepts carcasses.
Generally, the inputs and resources needed for

Long-term requirements and costs for this
method include the maintenance of the land-
fill’s lined surface (cap) to control pollution
and prevent settling.

The standard operating procedure for
landfilling animals can be used for disposing
of plant materials. Because of the nature of
plant pathogens, those planning plant disposal
operations should focus more on costs and
logistics issues than on biosafety.

mass burial sites are in many ways similar to
those of landfilling.

Mass burial is an engineered technology
that requires lead time for proper design and
construction as well as prior regulatory ap-
provals. The pits in mass burial are built with
sophisticated liners and proper drainage to
collect the carcass leachate and to minimize




Burial

Summary

the risk of contaminating the groundwater. Al-
though this lined design may make the option
more costly, it greatly minimizes the risk of
future liabilities and harm to the environment.

Mass burial may be necessary at the
height of a large outbreak such as during the
United Kingdom’s incidence of foot-and-
mouth disease, when the number of diseased,
at-risk or humanely slaughtered animals over-
whelmed other disposal methods.

In emergency situations, the mass burial
of carcasses is done in shallow (about 3 feet
[0.9 meter] deep) trenches. Therefore, mass
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burial requires more land area than does
trench burial. Preconstructed mass burial sites
can reach to 10 feet (about 3 meters) deep.

Because the lined walls and bottoms of
mass burial pits are sealed, the carcass leach-
ate is not absorbed. Therefore, the leachate
collection system must be engineered prop-
erly, with the leachate being conveyed to a
treatment facility.

Mass burial pits should be located on
ground that is level or gently sloping (less
than 5 percent).



Field burial

Field burial is suitable for disposing of
contaminated plant materials, particularly
annual field crops. Generally termed tillage or
cultivation in field crop production, field burial
is used to remove established vegetation and
to prepare the soil for planting a new crop.

The goal of this method of disposal is to
bury contaminated plant materials under the
soil surface, thus sequestering the pathogens
and beginning the decomposition of the
overturned plant materials. Field burial is
probably the most economical and practical
method for disposing of contaminated plant

materials in the field.

Several types of plows are available for
use in field burial, including disk, moldboard,
ripper and chisel plows.

In conventional tillage, a moldboard plow
turns up the soil to a depth of 8 to 12 inches.
This operation buries the contaminated plant
materials and pathogens (disease-causing
organisms) beneath the soil surface and can
help control a plant disease epidemic.

Shallow plowing (about 6 inches deep)
may be enough to bury the pathogen spores
and control new infections.




Coordination and jurisdictional considerations

Burial should be undertaken only with the mand structure established by local or state

explicit approval of the local and state institu- authorities. Local authorities must establish an

tions and agencies competent in making deter- intercounty memorandum of understanding so

minations about protecting the environment. that the carcass overflow can be easily trans-

States have established orders of priority for ported to nearby counties for burial.

carcass disposal, and the incident command If the carcasses are to be transported

structure must exhaust higher disposal priori- to nearby counties, the incident command

ties before undertaking burial activities. structure must consider the added problem
The location of burial activity should be of transportation safety and contamination of

chosen by the members of the incident com- other property.
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Pollution and other property damage considerations

The exercise of police power gives govern-
mental entities and agencies wide discretion
in making decisions about burying carcasses
to protect public health. However, this power
does not shield the entities against nuisance
actions if the proper precautions are not taken.

Burying carcasses near wells, residences,
water bodies, public areas or property lines
could trigger nuisance or other types of
lawsuits. Sovereign immunity may not be a
defense to such action.

If the carcasses are buried in an area not

included in the list of “suitable areas” as
defined by the local Natural Resource Con-
servation Service, the burial could constitute
a violation of the incident command structure
rules and serve as a basis for due process,
equal protection, nuisance or other challenges.
Because injury to people or property could
trigger suits claiming violation of site selection
procedures, the burial decision must be made
jointly by the members of the appropriate
technical group within the incident command
structure.



Planning

Planning considerations

Consult with state solid-waste-manage-
ment officials and regional, county or munici-
pal authorities to obtain the required permits
and information about the restrictions on
burial methods and the permissible volume of
animal carcasses. States and counties may as-
sist by providing draft permits as part of their
emergency management plans.

When planning for emergency carcass
disposal by burial, obtain input from private
contractors (heavy machinery operators),
animal producers, first responders and person-
nel from fire departments, law enforcement,
county roads and public works departments,
departments of transportation, parks and
recreation departments, regulatory agencies,
the USDA Natural Resources Conservation
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Service (NRCS) and the Extension service.
Maintain a current list of telephone, fax and
e-mail information for key representatives of
the collaborating agencies.

Consult the NRCS offices to obtain soil
maps, drainage information, records of sea-
sonally high water table depth and other
relevant data on environmental impacts.
County NRCS offices may maintain a listing
of suitability for “Animal Mortality Burial
(Catastrophic)” by soil map unit.

When choosing a burial site, consider its
proximity to wells, residences, roadways,
municipalities, public areas, religious sites, ar-
chaeological zones, property lines and bodies
of water (Table 2).



Table 2. Capacity and setback distances of carcass burial options for various soil

types.
Burial option A B C D E F
(Capacity)
Trench burial 150 ft 200 ft 500 ft 1,000 ft. 1,325 ft. Variable
Landfill — — — — — 40t/200ft?
4,000t/acre
Mass burial 150 ft 200 ft 500 ft 1,000 ft 1,325 ft Variable
A. Minimum distance from private wells, springs, watercourses, sinkholes, streams, springs (or any source of water

used for domestic purposes), and public areas.
. Minimum distance from residences or property lines.
. Minimum distance from public wells.
. Minimum set-back distance from water supply well for the burial of disease-infected carcasses.
. Minimum distance from pubic roads, highways, and parks.
Sometimes the carcass depth in LF may reach to 6 ft., and thus the capacity will be 80 tons of carcass in 400 ft.?

TmgAw




Planning

Also when locating a burial site, consider
various soil properties, including slope, tex-
ture, permeability, surface fragments (cobbles
or stones), the depth to bedrock and the pres-
ence of fractured or cavernous bedrock.

Do not locate a burial site in highly per-
meable soils such as sands, loamy sands or
old gravel quarries. Locate it in an area with
appropriate soil (loam or finer) or provide a
mixture of clay and low-porosity sand (fine
texture) to cover the carcasses. This cover-
age prevents seepage into the groundwater
and maximizes the natural decomposition of
carcasses.

Work with university Extension and
NRCS personnel to conduct sampling as part
of a geotechnical investigation of the pro-
posed burial sites to determine the appropriate
areas for excavation of trenches and pits. Plan
to take soil samples to a depth of 2 feet (0.6
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meter) below the lowest planned excavation
point.

Before excavation, consider the landfill-
ing, trench burial and mass burial dimensions
to estimate the burial area (Table 3). Multiple
pits should be spaced at least 20 feet (about 6
meters) apart.

Also before excavation, contact the lo-
cal utility company or other state-approved
notification center to check for underground
utilities in the general work area.

Do not bury animal carcasses where the
water table is within 10 feet (about 3 meters)
of the bottom of the burial site. High concen-
trations of ammonia and dissolved solids have
been reported in groundwater near burial sites
and around the poultry carcass disposal pits.

Fence and stake the burial site to keep out
unauthorized personnel, pets, wildlife and
farm animals.



Under no circumstance should you bury and animals.
in trenches, pits or landfills any carcasses Plan to collect and dispose of the car-
infected with chronic wasting disease or casses as quickly as possible to avoid negative
transmissible spongiform encephalopathy public reaction resulting from the prospect
(TSE), such as bovine spongiform encepha- of odors and the fear of disease transmission.
lopathy, or “mad cow disease.” TSEs are Rapid burial prevents carnivorous feeders,
not inactivated by any burial process and scavengers and vermin from feeding on the
can seriously threaten the health of people carcasses and possibly spreading diseases.

Table 3. Trench/pit/landfill dimensions for burial of animal carcasses.

Burial option Volume ratio? Width Depth Length?
Trench burial 2-4 4-10 ft 3-12 fte —
Landfill — 14 ft 10-20 ft 30 ft
Mass burial 2-4 4-6 ft® 3-12 fte —

2Ratio of the volume of excavated trenches to the volume of carcasses

bHistorical data show a width of up to 20 ft, but most new references recommend a width of up to 6 ft.

¢Depth excludes 2 ft and 4 ft of mound to shed rain water and divert runoff for trench burial and mass burial, respectively.

4As needed to bury a given number of carcasses in trench burial and mass burial. Each bovine carcass is equivalent to five adult
sheep or five mature hogs and requires 5 ft of trench length. Additionally, a 10-14 ft?-area is required at the bottom of trench/
pit for one mature cattle carcass.




Planning

Train the members of the disposal crew
on how to use safety equipment while exca-
vating the trenches or pits, especially for the
deeper trenches. Also educate them about
safety, biosecurity and operational procedures,
such as how to receive and properly stage the
carcasses.

Plan well in advance to protect the excavat-
ed soil from erosion until it is used as backfill.

Provide equipment for digging pits and
burying carcasses. Each cubic yard of the
bucket size can excavate about 100 cubic
yards (about 76.5 cubic meters) of trench per
hour.

Also provide machinery and equipment
for handling, loading, unloading, cleaning
and disinfecting, as well as for lighting and
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safety, as described in the “Thermal” chapter.
The capacity of the equipment depends on
the amount of carcasses and the time required
(usually 24 to 48 hours, but up to 72 hours in
cold climates) for a proper burial process.

Provide a backhoe, scraper, bulldozer or
other equipment that can excavate a trench
and/or burial pit, and use tools suited to work-
ing in rocky soils. For information on some of
the equipment suppliers, operators and con-
tractors of the trench burial, landfilling and
mass burial options, see Table 4.

Plan to decontaminate the equipment used
for handling, packing, storing and conveying
the carcasses as described in the Transporta-
tion section of the “General Considerations”
chapter.



Table 4. contractors and operating companies for trench burial, landfilling

and mass burial systems.

Company

Nature and capacity of work

Contact information

Phillips and Jordan, Inc.

Contractor of trench burial up
50 t/hr

Robbinsville, NC 28771
800-511-6027, 909-337-0083
or 919-605-4571
www.pandj.com

Riverside County Waste
Management

Carcass landfilling 40-80 t/day

14290 Frederick Street
Moreno Valley, CA 92553
909-468-3308
www.rivocowm.org

Crowder Excavating, Inc.

Contractor, up to 10 t/hr

901 Geddie Road

Tallahassee, FL 32304
850-576-7176; 800-992-6207
or 251-653-6590
www.environmentalexpert.com

Tetra Tech EM Inc.

Consultant and contractor for
landfilling and burial up to 50
t/day

8030 Flint Street
Lenexa, KS 66214
913-894-2600
www.tetratech.com

This is not an exhaustive list. No endorsement of companies or individuals or their services mentioned is
intended, nor is criticism of similar companies implied.




Planning

Planning for trench burial

When considering trench burial, plan for water (apparent, perched or seasonal) is likely
an alternative burial method in case no area to emerge just above the level of the trench
with suitable soils is available for trench bottom or if it flows down into the trench or
burial of large amounts of animal carcasses. away from the site.

Where the soil type is not necessarily suit- Do not allow vehicular traffic to come
able for trench burial, you may need a source within 4 feet (1.3 meters) of the trench/pit
of clay to supplement the base (bottom layer) edges. Vehicles may damage the topsoil near
of the trench. This clay will minimize the po- the trenches/pits and may create cracks or
tential for environmental contamination. fractures in the subsoil, making it permeable

Do not consider sites that have no cutoffs, to leachate.

drainage or other special design features if
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Planning for landfilling

Lessons learned from the outbreak of foot-
and-mouth disease in the United Kingdom
and from outbreaks of poultry diseases in the
United States suggest that state and county
carcass disposal plans should include prior ap-
provals to use landfills. Prepare contingency
contracts in advance to avoid delays and high
costs once an outbreak occurs.

When planning for disposal of carcasses
in Type I landfills, involve landfilling and
state solid waste management officials.

Identify the Type I landfills available
for disposal of carcasses. Because they are

equipped to collect leachate and gas, modern
or Type I landfills are permitted to accept car-
casses except those contaminated with prions
such as mad cow disease, Creutzfeldt-Jakob
disease or chronic wasting disease.

Modern landfills must meet the require-
ments of the Resource Conservation and
Recovery Act, Subtitle D, and many other
federal, state and local regulations. Subtitle D
stands for sanitary landfills that keep wastes
“dry” and minimize the production of leach-
ate and gases, the major byproducts of waste
degradation.




Planning

Planning for mass burial

The base of an excavated pit for mass burial
should be built at least 10 feet (about 3 meters)
above the historical high groundwater level.

Use unlined, excavated pits for mass
burial only when the carcasses will be stored

Planning for field burial

If the plants are confirmed to be contami-
nated with pathogens on the Select Agent and
Toxin List published by the USDA Animal
and Plant Health Inspection Service (APHIS),
the plants may need to be buried at a designat-
ed, approved site. The list is located at http://
www.aphis.usda.gov/programs/ag_select
agent/ag_bioterr_toxinslist.ntml.
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temporarily and disposed of promptly.

Be prepared to provide adequate contain-
ment and collection systems for the landfill
and the leachate generated in mass burial.

A practical option for disposing of an-
nual field crops is on-site field plowing. This
method does not require that the plant materi-
als be transported from the farm, and air qual-
ity issues are not a concern.

Landfill burial is a practical choice for
perennial field crops and nursery greenhouse
plants. However, a limiting factor can be the



proximity of the farm to the landfill. Consider
landfill burial also for trees and lumber if
thermal destruction is unfeasible and if they
can be transported in a timely, cost-effective
manner.

Because plant pathogens are not known
to cause human diseases, the biosecurity and
environmental safety efforts should focus on

preventing the spread of pathogens to crops in
other regions.




Procedures

Procedure for trench burial

When considering trench burial of contam-
inated plants or animals—except those con-
taminated with prions—first verify that they
need to be disposed of immediately. Determine
whether they are contaminated with aggres-
sive pathogens with a great potential to cause
an epidemic. If they are not considered to be
an immediate threat, consider using a natural
decomposition or crop rotation method.

Select a cross-sectional geometry (trap-
ezoidal or rectangular) for the carcass burial
site.

Determine the length of the trench from
the cross-sectional area of the trench geometry.
The ratio of trench volume to carcass volume
should be:

* 4:1 for burying one to two layers of large

carcasses (1,000 pounds [about 450 kilo-
grams] or more)

134

» 2:1 for burial of two to three layers of

medium-sized or small carcasses.

To determine the length of the trench, see
the calculations in Figure 1.

Dig the trenches/pits with relatively level
bottoms according to the dimensions in Table
3. Some states, such as lowa, permit the con-
struction of burial trenches with vertical walls
if the wall height is less than 5 feet (about 1.5
meters). See Figure 2 for details.

In general, there must be at least 2 feet
(about 0.6 meter) of impermeable soil between
the bottom of the trench and the water table.
The carcasses should be covered with at least
2 feet of soil.

Adjust the width, depth and side slopes
of the trench to match the needs of the equip-
ment without compromising the safety of the
crew. Prevent trench cave-in hazards by using



Occupational Safety and Health Administra-
tion (OSHA) standards for the people building
or working in or around trenches/pits during
excavation and material emplacement.

Where space is limited, use more than one
trench/pit and separate them by a minimum
of 3 feet (about 0.9 meter) of undisturbed or
compacted soil.

To inhibit bloating, which can displace and
shift the soil or even raise the carcasses to the
trench/pit surface, vent the carcasses before
burial, especially those of large animals. This
venting will minimize the accumulation and
entrapment of gases.

For small animals such as poultry or
nursery pigs, place a layer of carcasses at the
trench/pit bottom and cover it with at least 1
foot (about 0.3 meter) of soil. For large ani-

mals such as hogs or cattle, place the layer
of carcasses at the trench bottom and cover it
with at least 2 feet (about 0.6 meter) of soil.
Repeat this process for up to three layers of
carcasses in deep trenches/pits (Fig. 2).

To reduce potential predator problems in
and around the trenches/pits during the burial
process, cover the carcasses daily, particularly
if the burial process takes more than 24 hours.

Mound the trenches with at least 2 feet of
soil, preferably impermeable soil (Fig. 2). Do
not try to compact the earth-filled trenches/pits
because compaction is difficult to achieve; it
also may impede the natural decaying process.

Refill the caved-in mounds to prevent ac-
cess by vermin (or vectors, which are organ-
isms that transmit pathogens away from their
source) and collection of surface water.




Procedures

Figure 1. Length calculation for burial of 100 cattle in deep or shallow trenches.

Assumptions

1 - Average weight of carcass = 1,000 Ib

2 - Bulk density of carcass = about 62.4 Ib/ft?

3 - Volume ratio for a two-layer or one-layer burial trench = 4 ft? of trench/ft> of carcass

4 - Trench depths for one layer and two layers = 4 ft (shallow trench) and 8 ft (deep trench), respectively
5 - Trench width for both cases = 6 ft; two carcasses lie side by side

6 - Length of each cattle carcass = about 5 ft

Solutions

A. Deep trench

1 - Trench length in a deep trench = {(100 cattle)*(1,000 Ib/cattle) (4 volume ratio)} + {(62.4 Ib/ft?) (8 ft deep)
(6 ft wide)} about 130 ft

2 - Number of buried cattle in two layers and two rows = {(130 ft.)*(2 layers)*(2 rows)} + (5 ft length/carcass) = 104
carcasses

B. Shallow trench

1 - Trench length in shallow trench = {(100 cattle)*(1,000 Ib/cattle) (4 volume ratio)} + (62.4 Ib/ft*)(4 ft deep)
(6 ft wide)} ~ 260 ft

2 - Number of buried cattle in two layers and two rows = {(260 ft)*(2 rows)} + (5 ft long/carcass) = 104 carcasses
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Figure 2. Cross sections (not to scale) of a trapezoidal trench (top) and a vertical trench
used for burying carcasses. For massive carcass burial, trenches of up to 12 feet deep with no
more than two 3-foot layers of dead animals are recommended. The bottom soil should be highly
impermeable, without fractured or cavernous rock.

2 ft height of mounding soil with side slopes 3:1

6 ft height of soil with side slopes 1.5 (horizontal):1 (vertical) containing
2-3 layers of carcasses (1-3 ft thick). Each medium or large carcass layer
is separated by a 1-ft thick layer of soil.

Minimum 2 ft of soil between trench bottom and the water table

2 ft height of mounding soil with side slopes 3:1

5 ft of excavated trenches/pits with the vertical wall containing a
maximum of 3 layers of small carcasses (each 1 ft thick)

Minimum of 2 ft of soil between trench bottom and the water table




Procedures

Procedure for landfilling

All landfills used must agree to the
delivery of carcasses. Most landfills, even
those closed to the public, accept carcasses.
Confirm with the operator that the landfill is
properly designed and is designated to accept
carcasses, and either collect and treat the
leachate on site or transport it to a waste treat-
ment plant.

For the carcass disposal process, use the
conventional equipment that is available in
Type I landfills. At the landfill site, load the
carcasses evenly at deepest part of the pit to
a height of 3 to 6 feet. Cover this layer of
animal carcasses with a 3-foot (about 0.9-
meter) layer of solid waste (household trash)
and compact it to reduce its porosity.

Repeat adding 3-foot layers of solid
waste only, and compact each layer until a
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total height of 10 feet is reached (Fig. 3). The
deepest part of landfill is not necessarily in the
preconstructed and lined bottom. The landfill
may have a depth of 20 feet (about 6 meters)
of compacted trash.

At the end of each day, cover the left-
over solid waste (co-filling materials) with a
thin layer of soil (less than 1 foot [0.3 meter]
thick) to keep the landfill in a sanitary condi-
tion and to minimize nuisance problems such
as odors, vectors and predators.

Mound the top (final) compacted layer of
solid waste with at least 2 feet (0.6 meter) of
impermeable soil.

Continue to monitor the mound for set-
tling and caving-in. Fill and recompact the
mound to shed water and to prevent the
release of odors and noxious gases.



Figure 3. Two views of carcass disposal in the Badlands Landfill, in Moreno Valley
California (Photos courtesy of Riverside County, Waste Management Department, CA).




Procedures

Procedure for mass burial

For mass burial, select a cross-sectional
geometry (rectangular or trapezoidal) accord-
ing to Figure 4.

When excavating to more than 5 feet
(about 1.5 meters) deep, prepare the side
slopes with a minimum ratio of 1.5 (horizon-
tal) to 1 (vertical).

Prepare gravel drainage channels to
convey the seepage to the leachate collection
sumps. To prevent or minimize seepage, line
the inside (walls and bottom) of the trenches/
pits with clay or an impermeable membrane.

Divert the upstream runoff by building
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berms or a cutoff ditch along the up-gradient
side of the pit.

In the burial process, place one or two
layers of carcasses in shallow or deep pits.
The carcass layers can be a maximum of 2
feet [0.6 meter] or one large animal thick. The
depth of a shallow pit is 3 feet (0.9 meter);
that of a deep pit is 10 feet (3 meters).

Cover each carcass layer with up to 3 feet
of soil (Fig. 4). Fill the pits with excavated
soil and mound them with 4 feet (about 1.2
meters) of impermeable soil above the ground
level (Fig. 5).



Figure 4. Cross sections of vertical pits (top) for temporary mass burial and of a trapezoidal
trench/pit for mass burial of carcasses at preconstructed sites. The walls and bottom of the
trenches/pits are built with 2 to 3 feet of impermeable soil such as compacted clay, especially in
the deep pits used for mass burial. The bottom soil should not be highly permeable.

4-ft height of mounding soil with side slopes 3:1

5 ft of excavated trenches/pits containing one layer of carcass (1-3 ft
thick) covered with 2-3 ft soil

Minimum 2 ft of soil between trench bottom and water table.

4-ft height of mounding soil with side slopes 3:1

10 ft of excavated trench/pit with side slopes of 1.5 (horizontal):
1 (vertical) containing a maximum of 2 layers of carcasses (1-3 ft thick).
Each carcass layer is separated by 3 ft of soil.

Minimum 2 ft of soil between pit bottom and water table.




Procedures

Figure 5. Great Orton, United Kingdom, in 2005 after mass burial in 2001. (Photo courtesy
of Scudamore et al. 2002). http://www.visitcumbria.com/footandmouth.htm, accessed Nov. 6. 2006.
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Procedure for field burial

When considering field burial of contami-
nated plants or animals—except those con-
taminated with prions—first verify whether
they need to be disposed of immediately.
Determine whether the plants are contami-
nated with aggressive pathogens with a great
potential to cause an epidemic. If they are not
deemed to be an immediate threat, consider
using a natural decomposition/crop rotation
method.

Prepare the equipment (tractors and ap-
propriate plows) and personnel for the opera-
tion. Before field plowing, remove the estab-
lished vegetation (such as trees and shrubs) by
mechanical or chemical means.

Generally, plowing 6 inches deep can ef-
fectively dispose of the pathogens and crop
residues, which will ultimately reduce the
pathogen population significantly. In severely
diseased areas, consider plowing 12 inches
deep.

Turn but do not compost the soil because
plant residues generally decompose quickly
when they are mixed with soil aerobically;
they decompose slowly when they are buried
deeply (anaerobically) as compact layers.

A timeframe of 1 hour per acre is esti-
mated for field plowing. Do not plow the area
again because this may simply return the ac-
tive pathogens to the soil surface.




Table 5. Guidelines for the use of personal protective equipment.

Nature Mask/respirator>® Protective Eye/hearing Gloves® Head/foot
of work clothing® protection? protection
Zoonotic Non-zoonotic
agent agent

Direct Disposable None Impermeable Eyes: Full facepiece | Gloves: Heavy Feet: For

handling of particulate recommended | to liquids; respirator or duty (15-18-mil) | workers

contaminated | respirator unless for foot- | depending upon | indirectly vented chemical resistent | handling

materials (N95, N99, or | and-mouth heat situation goggles; contact gloves that can carcasses, steel-

N100); half or | disease lenses should not be disinfected toe/steel shank
full facepiece be worn under or disposed; if waterproof

goggles or safety desired, 10-12- boots; for
glasses; consider mil nitrile gloves others, steel-
prescription safety | worn under toe work shoes
goggles leather gloves or boots
Hearing: Consider Head: Hard hat
disposable earplugs
if necessary

No direct None None No special Eyes: Safety eyewear | Work gloves if Feet: Steel-toe

handling of recommended | recommended | clothing required; | Hearing: Consider necessary work shoes or

contaminated work clothing disposable earplugs, boots

materials appropriate for if necessary Head: Hard hat

season

2For a list of vendors recommended by OSHA, visit www.safetyequipment.org.

bFor information about a full respiratory protection program, visit www.osha.gov/SLTC/repiratoryprotection/index.
¢Regulations governing the use of personal protective equipment in hazardous waste operations can be found at 29 CFR 1910.134 and 29
CFR 1910.156 and are summarized in the Safety section of the “General Considerations” chapter of this manual.
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Diseases of concern

For burial methods, the diseases of concern
include those caused by viruses, bacteria and
prions.

Viruses and non-spore-forming bacteria:
Burial is an effective method for controlling the
spread of viral and non-spore-forming bacteria.

For viruses such as those that cause foot-
and-mouth disease (FMD) and classical swine
fever (CSF), some of the viruses will persist
after burial. Reports estimate that these viruses
may survive for up to 40 days before they
begin to deteriorate. Although some viruses
persist in the soil longer than do non-spore-
forming bacteria, burial is still an acceptable
disposal method for them.

Precautions must be taken to prevent inha-
lation of airborne pathogens. Personal protec-
tive equipment is essential for worker safety
while the carcasses are being transported and
handled on site.

The diseases for which burial is an ac-
ceptable method include African swine fever,
brucellosis, CSF, contagious bovine pleuro-
pneumonia, FMD, glanders, highly pathogenic
avian influenza, Japanese encephalitis, Q fever,
Rift Valley fever, rinder pest, tularemia and
vesicular stomatitis.

Spore-forming bacteria: Burial is not
recommended for materials infected with
spore-forming bacteria because the spores may
persist indefinitely in the soil. Spore-forming
bacteria must be incinerated thoroughly. If it is
not possible to incinerate the carcasses imme-
diately, they must remain intact to prevent the
spores from spreading into the external envi-
ronment.

Diseases of concern include anthrax.

Prions: Extremely high temperatures are
necessary to destroy carcasses infected with
prions. Prions are resistant to thermal and




environmental degradation. The best method
of destruction is fixed-facility burning. Do not
bury prion-infected carcasses.

Notes on safety

During extreme heat, rest periods must be
instated to prevent heat stress and dehydration.
OSHA recommends establishing a work/rest
schedule that decreases heat exposure. Devel-
op this schedule according to worker needs.

A worker with a core temperature of 100.4
°F is considered to be at a heat stress level.

To prevent dehydration, allow the workers to
drink water at liberty.

Heavy equipment operations are inher-
ently dangerous. Use a safety observer with
the training and authority to minimize the risk
of dangerous situations.
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Prion-based diseases include bovine spon-
giform encephalopathy:.

Other suggestions from OSHA:

* Implement a training program for man-
agers and employees on how to recog-
nize and treat heat stress.

» Before beginning burial activities,
screen the workers to identify existing
health conditions.

* Institute procedural programs guiding
the workers on what to do if a heat-re-
lated emergency arises.

For more information on heat stress and
work/rest cycles, see the Safety section of
the “General Considerations” chapter of this
guide.



Burial

Biosecurity

Control of scavenging animals is of para-
mount importance in controlling the spread of
disease from the burial site. Insects, birds and
animals that come into contact with the dis-
eased carcasses can become vectors, spread-
ing the disease outside the site or containment
area.

To prevent easy access by vermin to the
contaminated material, follow the engineer-
ing guidelines for burial sites carefully. The
carcasses must be covered with soil by the
end of the work day to prevent scavenging by
wildlife. Institute controls for birds, vermin
and other scavengers.

Place and compact the backfill material so
as to prevent or minimize contact of the exca-
vator or compactor with the carcasses. Com-
pactors should not touch the carcass material
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until the backfill material is in place.

The site where animal carcasses are being
deposited should be closed to all nonessen-
tial vehicles and personnel. Keep all other
vehicles clear of the area accepting animal
carcasses.

Equipment and truck drivers must remain
in their vehicles while on the burial site to
avoid contamination of footwear and cloth-
ing. Provide another set of personnel on the
ground to open tailgates and offload carcass-
es.

Personnel and vehicles must be decontam-
inated before they leave the disposal site. See
additional information in the Safety section of
the “General Considerations” chapter of this
guide.
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Environment

Groundwater pollution

Because each state sets its own regulations

for burial of hazardous waste, it is critical
to identify the appropriate authorities before
selecting a landfill for carcass disposal.

It is absolutely essential that you work
closely with state agriculture and environ-
mental regulatory agencies before burying
large volumes of contaminated plant and
animal materials. The appropriate state and
local agencies are best able to handle con-
siderations such as soil type, groundwater
depth, nearby surface water flows, proximity
to drinking water wells and assessment of
ground water monitoring approaches.
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Landfill operators must provide the required
information on this topic and will have the
authority to deny burial of hazardous carcass
waste at their sites if they believe the environ-
mental risk to be greater than acceptable.

The most relevant human hazards are the
waterborne protozoa, pathogenic bacteria and
transmissible spongiform encephalopathies
that may be transported by groundwater and
can contaminate water supplies. Controlled
conditions and groundwater monitoring will
minimize the risk of contamination; they are
instrumental in preventing a public health
hazard.



Air pollution

There should be no notable emissions Concerns are limited to on-site workers
if the burial methods are followed carefully who will need personal protection equipment
according to the guidelines presented in this to minimize their exposure to airborne or

handbook. aerosolized biological agents.

Operating landfills

All owners/operators of municipal solid
waste landfills must comply with the require-
ments for proper landfill management:

* Receipt of regulated hazardous waste:

The owner/operator must set up a pro-
gram to detect and prevent the disposal
of regulated quantities of hazardous
waste. The program must include pro-
cedures for random inspections, record
keeping, training of personnel to recog-
nize hazardous wastes and notification
of the appropriate authorities if such

waste is discovered at the facility.
Cover material: The owner/operator
must cover the solid waste with at least

6 inches of earthen material at the end of
each operating day to control fires, odors,
vectors, scavengers and blowing litter.
An approved state or tribe may allow an
owner/operator to use an alternative cover
material or depth and/or grant a tempo-
rary waiver of the cover requirement.
Vectors: The owner/operator is respon-
sible for controlling populations of vec-




Environment

tors, which include rodents, flies, mos-
quitoes and other animals and insects
that can transmit diseases to humans.
Application of cover at the end of each
operating day generally controls vectors.
Explosive gases: The owner/operator
must set up a program to check for meth-

ane gas emissions at least every 3 months.

If the limits specified in the regulations
are exceeded, the owner/operator must
immediately notify the state director (that
is, the official in the state or area respon-
sible for implementing the landfill crite-
ria) and take immediate steps to protect
human health and the environment.

may be used to control access.

Storm water run-on/runoff: The
owner/operator must build and maintain
a control system designed to prevent
storm waters from running onto the
active part of the landfill. Runoff
waters must be managed according to
the requirements of the Clean Water
Act, particularly the restrictions on the
discharge of pollutants into water bodies
and wetlands.

Surface water protection: All landfills
must be operated in a way that ensures
they do not release pollutants that
violate the Clean Water Act.

Access: The owner/operator must control
public access to prevent illegal dumping,
unauthorized vehicular traffic and public
exposure. Artificial and/or natural barriers

For details in planning, see http://www.
epa.gov/epaoswer/non-hw/muncpl/criteria/
landbig.txt.
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Burial

The costs of burial (Fig. 6) follow the Figure 6. components of direct and
category definitions from the “General Con- indirect costs for burial operations.

siderations” chapter of this guide. The cost of
burial depends critically on labor, equipment
and outlays for off-site burial and related
transportation.

Table 6 lists estimates of direct costs for
on-site burial of cattle, calves, hogs, sheep,

lambs and goats. For formulas to estimate i Environmental
direct costs of burial, see Figure 7. Impact
For indirect cost items, see the Cost sec- Equipment Pub'lic Oﬁwsition
tion of the “General Considerations” chapter (legal fees)
Of thiS gUidE. Transportation Security
Land Future land use
and value
Permitting
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Cost

Burial

Table 6. Estimates of direct cost items for on-site carcass burial.

Cattle Calves Weaned hogs | Preweaned Others (sheep,
hogs lambs, goats)

Estimated average cost per carcass ($ per carcass)
Labor cost $3.33 $1.67 $1.67 $0.17 $1.67
Equipment cost $11.67 $5.83 $5.83 $0.58 $5.83
Permitting fee n/a n/a n/a n/a n/a
Transportation cost n/a n/a n/a n/a n/a
Land cost n/a n/a n/a n/a n/a
Average cost per carcass $15.00 $7.50 $7.50 $0.75 $7.50
Estimated average cost per ton ($ per ton)
Labor cost $8.89 $12.53 $25.06 $55.56 $43.29
Equipment cost $31.11 $43.86 $87.72 $194.99 $151.52
Permitting fee n/a n/a n/a n/a n/a
Transportation cost n/a n/a n/a n/a n/a
Land cost n/a n/a n/a n/a n/a
Average cost per ton $40.00 $56.39 $112.78 $250.55 $194.81

Source: Livestock mortalities and burial costs in 2002 by Sparks Companies, cited by a report by the National Agricultural Biosecurity

Center Consortium for Carcass Disposal.
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Figure 7. Formulas to estimate direct variable cost relating to burial.

If the hourly labor and equipment costs are $10 and $35 respectively, the direct variable (DVC)
cost of on-site burial can be estimated using the following formulas:

* By number of carcasses:

bvC=15.00Q . +7.50Q _+ 7.50Q

weaned hogs

+0.75Q +7.50Q

cattle calves preweaned hogs others

Where Q, is the total number of carcasses in animal category i.

* By weight:
DVC =40.00W.

cattle

+56.39W._  +112.78W, + 250.00W, +194.81 W,

calves weaned hogs preweaned hogs others

Where W is the total weight in tons of animal category i.

If the hourly labor cost and equipment cost are C, and C, rather than $10 and $35, the total direct
variable cost (DVC) of on-site burial can be estimated using the following formulas:

* By number of carcasses:

bvC= (CL + CE)[O'33Qcattle +0.1 7Qcalve5 +0.1 7Qweaned hogs + 0'02Qpreweaned hogs +0.1 7Qothers]
* By weight:
bvC= (CL + CE)[089 Wcattle +1.25 Wcalves +2.51 Wweaned hogs + 5'56Wpreweaned hogs +4.33 Wothers]




COSt Burial

Estimating the costs of field burial for plant materials

The fixed cost is the daily rental cost of The variable cost is the sum of the labor
the tractor equipped with a plow. Below is a cost plus the fuel cost during the operation.
case example using a 60-horsepower tractor Using the formula above, if the labor cost
with a three-bottom, 16-inch moldboard plow. is $10 per hour, the fuel price is $3 per gal-
However, the field manager must be aware lon for diesel, and 1 hour of operation is
that the fuel consumed and the fixed cost estimated to plow 1 acre of field, the hourly
will depend on the size of the tractor and the operation cost is estimated to be:
moldboard plow. Hourly operation cost = Equipment

Hourly operation cost = Equipment rental cost per hour + $10 + $16.98
rental cost per hour + Hourly labor + Hourly Hourly operation cost = Equipment
fuel cost rental cost per hour + $26.98
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Draft Standard Operating Procedure (SOP) for the Use of Above
Ground Burial to Manage Catastrophic Livestock Mortality
April 24, 2020

Catastrophic losses of livestock from diseas-
es or natural disasters represents a signifi-
cant challenge for livestock producers and
emergency responders. Animal losses often
cause significant financial losses to the farm-
ers who rely on the income from these ani-
mals. Compounding the financial impact of
these animal losses is the burden of respon-
sibly disposing of the resulting animal car-
casses. Improperly managed, animal car-
casses have the potential to spread disease
and contaminate surface and groundwater
supplies.

Above Ground Burial (AGB) has been field

tested at five different locations. These field tests are exploring carcass degradation, the reduction
of vectors, nutrient migration and pathogen inactivation with this method. Initial results show great
promise. At this stage of research, the investigators recommend that AGB implementation
proceed cautiously on a limited scale. The investigators should be consulted prior to field imple-
mentation in a disaster.

A hierarchy of animal disposal options has been developed to identify environmentally sound animal
mortality management methods. The preferred order of mortality management options that should
be implemented are:

Hierarchy of Catastrophic Animal
If these methods are not available or practical, Above Mortality Options
Ground Burial (AGB) may be considered for the manage- 1. Rendering

ment of the animal carcasses except during the response to | 2. On-site composting

infectious disease events (research is ongoing to determine | 3. Off-site composting

if AGB is appropriate for disease events). The purpose of 4. Landfilling

this document is to outline the procedures for implementing

this method. Incineration and deep burial are methods that should only be considered after all other
options have been exhausted.

Site Selection:
2 feet of separation from the bottom of the trench and the groundwater table
2 feet of separation from the bottom of the trench and bedrock or a restrictive layer
200 foot from wells or springs
100 feet from surface water bodies
50 feet from property lines, sinkholes, or rock outcrops



Construction:

1. Assess the equipment available to
construct the trench and place the
animals.

2. Dig a 18 to 20-inch deep trench of
sufficient width and length to
accommodate the number and size
of the animals. Stockpile the
excavated soil at the edge of the
trench.

3. Place 12-inches of carbonaceous
material in the bottom of the trench.

The carbon material should have a

high carbon to nitrogen ratio such

as wood chips, bark mulch, sawdust, corn stalks, straw, silage, and animal bedding with
minimal manure.

4. Place the carcasses on the carbonaceous base. Care should be taken to ensure the legs and
heads can be adequately covered with soil. Animals should be placed as close together as
possible. We have observed swine larger than 400 pounds decomposed more slowly than
cattle. There is some thought the thick fat layer might be the cause of this slower
decomposition. We are trying both opening the abdomens of the carcasses or placing 4 to 6
inches of carbonaceous material on top of the carcasses to facilitate decomposition. We
theorize that the more biologically active the material, the better the decomposition will be (for
example, compost may work better than using straight wood chips). We also tried grinding/
mixing the carcasses with carbon (in which case the carbon base described in step 3 is not
needed).

5. Return the 18 to 20 inches of excavated soil to the trench to form a uniform cover over the
carcasses. During the field trials that we conducted; returning the excavated soil achieved
one foot of cover over the entire carcass (with a little more cover at the top of the mound).

6. Seed the mound with a regionally and seasonally appropriate seed mix. Where available,
cover with a biodegradable erosion control netting. The netting should extend beyond the
edge of the mound and be secured with soil. If not available, cover with a layer of straw or
hay mulch.

Maintenance:

Inspect the AGB system weekly for the first month to identify and address cracks in the soil cover
or evidence of animal burrowing. Additional soil should be added to fill cracks and areas
where animals may have burrowed.

Site Restoration:

After 12 months, the mound can be regraded and return to its original land use. Any bones

remaining on the soil surface can be collected and disposed of.
Technical Resources:

Bobby Clark, VA Cooperative Extension, raclark@vt.edu, 540-459-6140 or 540-333-3227.

Gary Flory, VA Department of Environmental Quality, gary.flory@deq.virginia.gov, 540-820-0934.

Bob Peer, VA Dept. of Environmental Quality, robert.peer@deq.virginia.gov, 540-325-2370.
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Implementing Above
Ground Burial

Step-by-Step



Above Ground Burial



Excavate the Trench









Add Carbon Base









Place Carcasses












Establish Vegetative Cover






AGB Calculations



Resources

USDA-APHIS - Carcass Management Dashboard
https://www.aphis.usda.qgov/aphis/ourfocus/animalhealth/emergen

cy—-management/carcass-management/carcass







Other Considerations



Open Carcasses?
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