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Figure 1: Burn Pit at Camp Taji, Iraq, January 2010

Source; GAD.

Burn pits help base commanders manage waste, but also produce smoke
and harmful emissions that military and other health professionals believe
may result in acute and chronic¢ health effects to those exposed. Some
veterans returning from both conflicts have reported pulmonary and
respiratory ailments, among other health concems, that they attribuie to
burn pit emissions. Numerous veterans have also filed lawsuits against a
DOD contractor alleging that the contractor mismanaged burn pit
operations at several installations in both conflicts, resulting in exposure
to harmful smoke that caused these adverse health effects. DOD’s
response to concerns about burn pits has evolved over time. In May 2008,
DOD health officials said that the study of emissions from the largest burn
pit in Iraq did not indicate that burn pit smoke presented an elevated long-
term health risk. In April 2008, DOD clarified this position and said burn
pit emissions may cause problems for servicemembers with elevated
individual susceptibilities, such as preexisting health conditions or genetic
factors. DOD also noted that it would conduct testing and monitoring to
determine the impacts.
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although it focused more on day-to-day operational issues. On January 1,
2010, MNF-1 and MNC-I merged to form U.S. Forces-Irag (USF-1).” By
August 31, 2010, about 65,000 American combat troops will have
withdrawn from Iraq, reducing U.S. troop levels to about 50,000. The
United States’ presence in Iraq is scheduled to end no later than December
31, 2011.

Contracting Process

The U.5S. military relies on civilian contractors to provide supplies and
services, including managing some burn pits, in support of its contingency
operations in Afghanistan and Irag. Kellogg, Brown, and Root (KBR) has
provided burn pit services in Iraq through the Logistics Civil Augmentation
Program (LOGCAP}) III contract. On April 18, 2008, DOD announced the
Army had awarded LOGCAP IV contracts to DynCorp International, Fluor
Intercontinental, and KBR. The transition of requirements from the
LOGCAPIII to the LOGCAP IV contracts is ongoing and will be used for
combat support services in Afghanistan, including burn pit management.*
KBR retains responsibility for burn pit support in Iraqg, as well as a role in
aiding the transition of LOGCAPF III to LOGCAP IV in Afghanistan.

Typically, contractors such as KBR, DynCorp, and Fluor work under task
orders. The task order process begins when a military customer, such as a
commander in Afghanistan or Iraq, identifies a need, such as assistance in
managing a burn pit. This need is documented in a task order statement of
work, which establishes the specific tasks for the contractor, and the time
frames for performance. In the case of contracting for burn pit support,
the customer contacts its contract program management office (the
contract office), which obtains a cost estimate from a contractor and
provides the cost information to the customer. If the customer decides to
use the contractor’s services, the contract office obtains funding and
finalizes the statement of work, and the contracting officer issues the task
order and a notice to begin work. If the customer identifies a change in
need, the process begins anew.

*Many of the initiatives discussed in this report were undertaken before the transition from
MNF-I to USF-1. Actions or initiatives undertaken before January 2010 are atiributed to
MNF-I or one ol ils subordinales, e.g., MNC-1, as appropriale. Aclions or inilialives laken
aller January 2010 or thal are currently ongoing are altribuled Lo USEF-L.

SAt present, the LOGCAP IV transition is in effcct only in Afghanistan.
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The Military Has
Relied Heavily on
Open Pit Burning at
Installations in
Afghanistan and Iraq,
but Burn Pit
Operators Have Not
Always Followed
Relevant Guidance

. ____________________________________________________________________|
Figure 2: Poor Air Quality at Camp Taji, Iraq, January 2010

Source: GAD.

Since the beginning of hostilities in Afghanistan (2001) and Iraq (2003), the
military has relied heavily on open burn pits to dispose of the large
quantities of solid waste generated at its installations, but CENTCOM did
not develop comprehensive guidance on operating or monitoring burn pits
until 2009, well after both conflicts were under way. Furthermore, our site
visits and review of contractor documentation found that burn pit
operators did not always comply with this guidance. In addition, DOD
health officials said that many items now prohibited from burn pits, such
as plastics, have been routinely burned at U.S. military bases from the start
of each conflict.
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command to make a formal determination that there is no feasible
alternative to disposing of covered waste in a burn pit and the associated
congressional notification applies only to wastes covered under the DTM.
However, burn pit management in CENTCOM’s area of responsibility must
adhere to both documents. Thus, for example, CENTCOM’s 2009
regulation’s list of items prohibited from burn pits remains in effect, even
though it is not identical to the list of covered wastes in the DTM.

Table 1 compares the key elements of burn pit guidance developed by
MNC-I, USFOR-A, CENTCOM, and DTM 09-032 that are relevant to the

issues Congress identified in NDAA section 317.

|
Table 1: Comparison of MNC-l, USFOR-A, CENTCOM, and DTM Burn Pit Guidance Relevant to Issues Congress Identified in

the FY 2010 NDAA

USFOR-A CCR 200-2 DTM

Guidance elements {2009) (2009) {2010)
Burn pits recognized as preducing unhealthy air emissions ® L ®
Pre-burn activities

Examine and sort waste to ensure prohibited items are not present .

Waste minimization/recycling required or strongly encouraged ® L

Duration of burn pit use

Burn pits are expedient in early phases of contingency operations ® L ®
Burn pits are to be used as contingency operations begin, but use must be

terminated as soon as practical &

Long-term use of burn pits is discouraged L ® L]
General burning guidelines

Burn pits should be sited so prevailing winds carry smoke away from

occupied areas ] ® ]
Minimize amount of dirt to reduce smoldering ® L

Upon completion of burn, pit should be extinguished to limit smoldering ®

Minimize wet waste to reduce smoldering—never more than 25 percent of

total ®

Monitoring requirements

Burn pit emissions should be monitored L . L
Menitored emissions should include: dioxins, polycyclic aromatic ® L ]
hydrocarbons, volatile organic compounds, carbon menoxide,

hexachlorobenzene, and particulate matter

High levels of pollutants must be analyzed tc determine cause and L] ®

resolution

Potential exposure to unhealthy emissions should be documented L] ®

Burn pit ashes must be secured and tested for hazardousness L] .
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Guidance elements

MNC-I
(2009)

USFOR-A CCR200-2 DTM
(2009) (2009) (2010)

Items specifically prohibited from burn pits

All hazardous waste/material

Petroleum, oil, and lubricant products

Rubber

Tar paper

Asphalt shingles

Tires

Treated wood

| v e 0| || e

Pesticides/pesticide containers

Asbestos-containing material

Coated electrical wires

@

Plastic

Aerosol cans

Gas cylinders

Fuel cans

Explosives

Batteries

Appliances

Electrical equipment

Regulated medical waste

Paint and paint thinners/strippers

Any material that creates unreasonable amount of smoke, fumes, or

hazardous air pollutants

Unexploded ordnance

Source: GAQ analysis of DOD data,

Note: MNC-1 2009, USFOR-A 2002, and the CENTCOM 2009 regulation each define “hazardous
waste” to include any waste exhibiting any of four hazardous characteristics: ignitability, corrosivity,
reactivity, or flammability. Thus, wastes in the above table that exhibit these characteristics would be
banned from disposal in bum pits even if they are not specifically discussed in the relevant guidance
document. Similarly, the DTM adopts ihe Resource Conservation and Recovery Act statutory
definition of hazardous waste, which includes wastes that pose a health or environmental threat
because of concentration, or physical, chemical, or infectious characteristics. 42 U.S.C. § 6903(5).
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Figure 3: Burn Pit at Camp Warhorse, Iraq, February 2010

Source: GAQ,

MNote: This photograph shows the Warhorse burn pit immediately prior to U.S. personnel sefting it
afire in February 2010. The pit contains electric wire, plastic, and unopened trash bags—all prohibited
from burn pit disposal under CENTCOM’s 2002 regulation or MNC-I Environmenlal Standard
Operating Procedure 2009.

Table 2 provides our analysis of each base’s adherence to CENTCOM's
2009 regulation health-related burn pit provisions.

|
Table 2: Examples of Four U.S. Bases’ Implementation of the CENTCOM Regulation’s Burn Pit Health Provisions, as of March

2010

AL ASAD MAREZ TAJN WARHORSE
CENTCOM Regulation 200-2 Guidance Element contractor contractor contractor military
Pre-burn activities
Examine and sort waste to ensure prohibited items are not . . ° .
present
Duration of burn pit use
Burn pits are to be used as contingency operations begin, but o o o o

must be replaced by incinerators when practical
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General burning guidelines

Burn pits should be sited so prevailing winds carry smoke
away from occupied areas

Monitoring requirements

Burn pit emissions should be monitored

Monitored emissions should include: dioxins, polycyclic
aromatic hydrocarbons, volatile organic compounds, carbon
menoxide, hexachlorobenzene, and particulate matter

High levels of pollutants must be analyzed to determine
cause and resolution

Potential exposure to unhealthy emissions should be documented

Alternatives in use

Incinerators

Recycling program

Landfill

8]
®

Prohibited items

All hazardous waste/material

Petroleum, cil and lubricant products

Rubber

Tar paper

Asphalt shingles

Tires

Treated wood

Peslicides/pesticide containers

Asbestos-containing material

Coated electrical wires

Plastic

Aerosol cans

Paint

Batteries

Appliances

Electronics

Regulated medical waste

(IR IR I JRelnolnsI RN A BN OO AN IO BN NN NI

Unexploded ordnance

O

¢ & O @O O0O|0C|I0|e| & & e s e o0

§]
ClO|C|®(O| & O|C|le®| & & & |0 & & & »

#®= Implemented in accordance with CENTCOM Regulation 200-2
O= not implemented in accordance with CENTCOM Regulation 200-2

Source: GAQ observalions and analysis,

*KBR officials at Taiji said the company does not maintain data on items burned in the Taji burn pit
because it is not contractually required to do so. However, KBR employees told us they do burn

plastic at Taji.

"Data not available. Neither our observations nor interviews with bum pit managers at these locations were
able to determine the extent to which they implemented these aspects of CENTCOM Regulation 200-2.
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Finally, another reason for the differences in implementation of the
regulation is disparities in the resources devoted to burn pits and in the
commitment shown by base commanders and environmental officers. For
example, all four of the burn pits we visited had programs to sort incoming
waste to avoid burning of prohibited items and to remove anything that
could be used against U.S. forces. However, the amount of resources
devoted to this activity varied substantially. At Al Asad, for example, a
commissioned officer oversaw all burn pit and incinerator activities. At
this base, an Iraqgi contractor under U.S. servicemembers’ supervision
sorted waste before it went into the burn pit, segregating certain waste for
recycling, such as large plastics, metals, wood, mattresses, rubber, and
reusables (such as furniture). This process required a crew of 15 to 20
people and took all day. Some sorting also occurred before waste arrived
at the burn site. For example, contractor personnel sorted dining facility
waste at the dining facility; then, wet waste went directly to the landfill
and recyclables went directly to the recycling area. Essentially, only dry
and combustible materials, such as wood and paper, went into the Al Asad
burn pit, although according to the officer-in-charge, there wese a few
instances when small amounts of prohibited items, such as plastic, slipped
through and were burned.
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Figure 4: Local Contractor's Personnel Sorting Solid Waste, Camp Taiji, Iraq

In contrast, at Warhorse, a warrant officer oversaw the burn pit with a
staff of five enlisted servicemembers. Warhorse did not employ local
contractors to assist in sorting the daily waste. As a resuli, according to
the warrant officer in charge, sorting the base’s solid waste each day was a
challenge. While they attempted to sort and segregate the waste each day,
the warrant officer in charge said the job was simply too large for five
people. They had no machinery or equipment with which to move the
waste, so they performed a cursory visual inspection. Further, the official
said that the staff had other responsibilities at the burn site; therefore, they
sorted waste for only about 2 hours per day.

Our visit to Al Asad demonstrated that strong leadership and adequate
resources can enhance a base’s ability to meet the provisions of
CENTCOM's 2009 regulation, and thereby help protect personnel from
exposure to potentially harmful burn pit emissions. For example, the
commigsioned officer in command of Al Asad’s burn pit is an
environmental engineer, professionally trained for the task. None of the
staff in charge of the other three burn pits we visited had such training. In
addition, with the local contractor’'s staff, servicemembers at Al Asad had
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definitions of waste management alternatives. Source reduction, which
differs from recycling, is defined as any practice reducing the amount of
contaminants entering the waste stream. Recycling is the process by
which materials, otherwise destined for disposal, are collected,
reprocessed or remanufactured, and eventually reused. CENTCOM'’s
Regulation 200-2 defines an incinerator as any furnace used in the process
of burning solid or liguid waste for the purpose of reducing the volume of
the waste by removing combustible matter with emissions passing through
a stack, duct or chimney. A solid waste landfill is defined as a discrete area
of land or an excavation used to dispose of non-hazardous waste. Table 3
illustrates the solid waste management, practices implemented at U.S.
bases in Iraq at the time of our visit.

______________________________________________________________________________________________________________________________|
Table 3: Waste Management Practices at U.S. Bases in lraq

Al Asad Marez Warhorse Taji*

Source reduction O o o o
Recycling

- Scrap Metal ] ] ] ®
- Aluminum ® L O O
- Plastic L O o o
- Other® O O o o
Solid waste incinerator(s) ® 0] O L
Landfill/burial

- Lined L O o o
- Not Lined [ [ O e
Burn pit(s} ] ] ) ®

® YES ONO
Source: GAQ analysis of our site visits to U.S. bases in Iraq between January and March 2010.

*Military personnel from Taji contacted us after our site visit and reported that a recycling contract for
plastic, wood, cardboard, aluminum, paper, small appliances, tires, construction debris, and
mattresses had been approved with operations scheduled to begin in April 2010,

"Other includes tires, glass, wood, matiresses, appliances, and electric wire.
Although DOD has partially characterized the waste stream at Bagram,

Kandahar, and Camp Victory, it has not fully characterized the waste
stream at any of its bases in either Afghanistan or Iraq as outlined in Army
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support of USF-I's plan to eliminate the use of burn pits in Irag.” These
contracts are to include the recycling of aluminum, appliances, cardboard,
plastic and wood materials and were expected to be implemented in
September 2010, according to USF- officials. USF-I officials reported that
recycling these additional materials will reduce solid waste generated at
U.S. bases by 30 percent, supporting a USF-I goal to eliminate the use of
burn pits in Iraq by December 31, 2010. Table 4 identifies materials
recycled at U.S. bases in Iraq as of June 2010.

|
Table 4: Recycled Materials at U.S. Bases in Iraq as of June 2010

Base name Scrap metal Aluminum Plastic Cardboard Other®
Adder L . . @] o
Al Asad [ - * 0 O
Balad ® ® L ® O
Bucca ® L O o O
Delta ® ® O (0] O
Echo L O O o] o
Falcon L L O O o
Hammer ® 0] O O O
Kalsu ® ® O O O
Marez ® L O O O
McHenry O O o 8] o
Ramadi L] . O O o
Speicher O L L o O
Sykes ® ® L O O
Taji * O O o] o
Warhorse L O O O o
Warrior L O O O o
Victory ® ® L ® O
® =YES
O =NO

Source: GAQ analysis of Iraq site visits and USF-1 recycling data as of June 2010,

"|J.8. bases in Iraq included in the recyeling contract plan developed in May 2010 include
Al Asad, Bucca, Della, Echo, Kalsu, Irbil, Marez, and Warrior. In September 2010, USF-I
awarded three recycling conlracts—Al Asad, Marez, and Warrior.
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Figure 5: Solid Waste Incinerator, Camp Al Asad, Iraq

Source: GAQ.

Note: This solid waste incinerator contains a dual combustion chamber and a stack for dispersing
smoke emissions, and is capable of combusting 30 tons of solid waste per day.

DOD officials reported challenges using incinerators in Afghanistan and
Iraq, stating that incinerators were expensive and posed acquisition,
logistical, and operational challenges. Regarding acquisition, DOD
purchased more than 40 solid waste and medical waste incinerators for
U.S. bases in Afghanistan and Iraq between 2003 and 2005. However,
according to senior DOD officials, approximately 100 construction
projects initiated under LOGCAP III were suspended by DOD in 2005,
including the installation of 11 incinerators in Iraq, because DOD identified
alack of internal spending controls on LOGCAP III projects. This led to
incinerators remaining uninstalled at bases in Iraq for approximately o
yvears, until March 2010 when the USF-1 engineer command ordered the
installation of the 11 incinerators by July 2010. As of August 2010, there
were 39 solid waste incinerators installed in Iraq, according to LOGCAP
data. Two of the four bases we visited in Iraq had solid waste incinerators
on-site, all of which were supported by LOGCAP. At Taji, solid waste
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Figure 6: Number of Ambient Air Samples Collected in Afghanistan, by Year
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Source: GAD analysis of OEHRS ambient air sampling data.

Figure 7: Number of Ambient Air Samples Collected in Iraq, by Year

Number of samples
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2003 2004 2005 2006 2007 2008 2009 2010
Year
Source: GAG analysis of DOEHRS ambient air sampling data.
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The results of ambient air sampling by APHC showed approximately 6.6
percent of the 30,516 tests for substances from the samples collected in
Afghanistan exceeded relevant 1-year MEGs.” In Irag, approximately 3.9
percent of 111,647 of such tests showed exceedances of relevant 1-year
MEGs. According to APHC officials, exceeding a 1-year MEG in one
sample or periodically over time does not necessarily imply that the
servicemembers at that location will suffer negative health impacts
because the MEGs were designed to protect against continuous exposures
of up to 1 year in duration. Tables 5 and 6 provide the number of MEG
exceedances by country and the substances sampled, and show that levels
of fine and coarse particles almost always exceeded 1-year MEGS.
Importantly, fine particles—which can become deeply embedded in lung
tissue and are associated with numerous health conditions described
above—were the substance that most often exceeded the MEG.

|
Table 5: Number and Percentage of MEG Exceedances in Afghanistan by Analyzed
Substance

Number of MEG
exceedances per Total times Percentage of tests that
Substance name substance substance tested exceeded MEGS
Coarse particles 1,117 1,223 91.3
Fine particles 883 915 96.5

Source. GAQ analysis of DOEHRS ambient air sampling data.

Notes: Includes samples from sites with and without burn pits. in addition to the substances listed
above, several substances exceeded MEGs less than 10 times: acrolein, benzene and manganese.

|
Table 6: Number and Percentage of MEG Exceedances in Iraq by Analyzed
Substance

Number of MEG

exceedances per Total times Percentage of tests
Substance name substance  substance tested that exceeded MEGS
Coarse particles 3,183 3,373 94.4
Fine particles 980 1,009 971
Acrolein 62 181 34.3
Benzene 34 056 3.6
Lead 21 4,330 5

T According to DOD, all relevant 1-year MEGs represent those levels of exposure at which
necgligible health cffects are expected.
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Number of MEG

exceedances per Total times Percentage of tests
Substance name substance  substance tested that exceeded MEGS
Vanadium 15 4,329 .35
Manganese 11 4,329 .25

Source: GAQ analysis ol DOEHRS ambient air sampling data.

Notes: Includes samples from sites with and without burn pits. In addition to the substances listed
above, several substances exceeded MEGs less than 10 times: 1,2-Dibromo-3 Chloroprapane,
antimony, arsenic, barium, beryllium, cadmiumn, chromium, Hexachlorobutadiene, Hexane,
Naphthalene, nickel, and Vinyl acetate.

Figures 8 and 8 illustrate the distribution of fine particle test results
relative to the MEG, and show that many test results from sampling in
each nation exceeded the MEG by a substantial margin.

Figure 8: Fine Particle Test Results in Afghanistan Relative to Military Exposure Guidelines

Number of samples

150 Samples exceeding 15 micrograms per cubic meter Military Exposure Guideline
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120
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Concentration in micrograms par cubic mater

Source: GAC analysis of DOEHRS ambient air sampling data.

MNotes: Height of bars indicates number of samples between indicated concentration levels. Includes
samples from sites with and without burn pits.
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hazardous health exposures and conditions, among other things.™ Table 7
provides examples of the military’s health surveillance activities.

Table 7: Examples of Selected Health Surveillance Activities Executed by Force Commanders or the Armed Services

Deployment phase

Activity

Before deployment

Draft a deployment health risk assessment that identifies deployment specific health threats and
appropriate protective measures.

Ensure servicemembers complete pre-deployment health questionnaires.
Collect blood samples from servicemembers for inclusion in the DOD serum repository.

During deployment

Develop and implement plans to inform servicemembers of health threats and countermeasures.

Conduct occupational and environmental health site assessments at locations such as bases, to
identify sources of hazardous exposures that may affect the healih of personnel.

Document exposures and related monitoring data in servicemembers’ deployment health records.

After deployment

Ensure servicemembers complete post-deployment health questionnaires and that questionnaires are
reviewed by a medical provider, who refers servicemembers for additional care as needed.

Collect post-deployment blood samples from servicemembers who were sampled before deployment
for inclusion in the DOD Serum Repository.

Provide debriefings that, among other things, inform servicemembers of occupational or environmental
exposures they may have experienced.

Source: GAQ analysis of DOD heallh surveillance guidance.

Servicemembers may document exposure to burn pit emissions in several
ways. For example, their responses to questions in post-deployment health
questionnaires, which have a guestion related to environmental exposures,
can establish a possible exposure to such emissions. In addition to health
surveys, servicemembers may report any health issue they think resulted
from an environmental exposure, including burn pits, to their military
medical provider for documentation in the servicemembers’ medical
record. However, these surveillance efforts do not collect data on specific
individuals’ level of exposure to burn pit emissions. Senior DOD officials
said that systematically collecting data on individual level exposures
would require servicemembers to wear a collection device—which they
said is beyond current technological capability. Senior VA officials said its
efforts to properly care for veterans and handle their claims would be
enhanced if DOD collected more individual, or population-level, data on

#NOD Instruction 6490.03.
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Appendix II: Comments from the Department

of Defense

CFFICE OF THE UNDER SECRETARY OF DEFENSE

3010 DEFENSE PENTAGON
WASHINGTON, DC 20301-3010

ATy 0cT 05 200
AND LOGIETICS

Mr. John Stephenson

Director, Defense Capabilities and Management

U.S8. Goverminent Accountability Office

441 G Street, N.W.

Washington, DC 20548

Dear Mr. Stephenson:

Thank you for the opportunity to provide DoD commers to the GAQ Draft
Report, GAO-10-942, “AFGHANISTAN AND IRAG — DOD Should Improve
Adherence to Its Guidance on Open Pit Burning and Solid Waste Management,” dated
September 2010 {(GAO Code 361123),

We provide in the enclosure the Do) responses to the GAO recommendations.
We partially concur with recommendation #3. If cumrent guidance concerning
monitoring burn pits needs revision, we would direct U.S. Ceniral Command to seek
additional guidance from the Office of the Secretary of Defcnse. We concur with all
other recommendations.

We also provide in the enclosure the DoD recomnmended changes to the GAO
report language to improve clarity and accuracy. We ask that GAO accept these

changes.
Sincerely, %N
Borothy Robyn
Deputy Under Sccretary of Defense
{Installations and Environment)
Enclosures:
As stated
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Appendix II: Comments from the Department
of Defense

of the Secretary of Delense rather than CENTCOM,. This recommendation should be
restated as: “Monitor burn pits, in accordance with current guidance, If guidance is found
to be insufficicnt, seek additional guidance from the Office of the Secretary of Defense.”

RECOMMENDATION 4: The GAQ recommends that the Secretary of Defense direct
U.8. forces in Afghanistan and Traq to analyze the waste siream generated by U.S. forces
in each conflict and seek to identify opportunities for using materials that arc less
hazardous when burned and strategies for minimizing waste,

(See page 48/GA0 Draft Report.)

Do RESPONSE: Concur. This recommendation will potentially affect unit Tables of
Organization and Equipment, Basic Supply Loads, and logistical lines of nperations.

RECOMMENDATION 5: The GAQ recommends that the Secretary of Defense direct
U.8. forces in Afghanistan and Iraq to improve their adherence to guidance on sofid
waste management practices and further pursue waste prevention through the re-use and
tecycling of materials.

{See page 48/GAD Draft Report.)

Do} RESPONSE: Concur. The Defense Reutilization and Marketing Service and the
Army Material Command are improving solid waste management practices and
establishing their own re-use and recycling programs in Iraq and Afghanistan, where
opportunities for recycling in the Jocal economies are limited.

RECOMMENDATION 6: The GAO recommends that the Secretary of Defense direct
1.8, forces in Afghanistan and Iraq to analyze the relative merits—including the benefits
and costs—of alternatives to open pit burning, taking inte account important
consideralions such as feasibility and the potential health effects of open pit burning.
(See page 48/GAQ Draft Report.)

Do) RESPONSE: Concur. The Army is currently in the preliminary stages of
considering the inclusion of deployable incineration cquipment in future unit Tables of
Organization and Equipment, If implemented, the availability of such equipment would
represent a major change in the handling of solid waste at the unit Tevel.
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