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Final Report
Environmental Site Survey and Operational Health Risk Assessment
Stronghold Freedom
Karshi-Khanabad Airfield, Uzbekistan
31 May — 14 June 2002

I. (U) SH#REL) References. A list of references is provided in Appendix A.
2, (U) (&REL) Purpose. To assess and characterize potential health risks from
environmental contaminants at Stronghold Freedom, Karshi-Khanabad (K2) Airfield,
Uzbekistan: make recommendations to mitigate identified health risks: and evaluate the
effectiveness of existing countermeasures to minimize health risks. This assessment expands
upon an occupational and environmental health (OEH) assessment that was conducted by the
.S, Army Center for Health Promotion and Preventive Medicine - Europe (CHPPM-EUR) from
27 October - 27 November 2001 (reference 1).
3. (U) () Authority.

a. (U) DoD Directive 6490.2, dated 30 August 1997,

b. (U) DoD Instruction 6490.3, dated 7 August 1997.

¢. (U) Joint Chiefs of Staff Memorandum MCM-0006-02, | February 2002. subject:
Updated Procedures for Deployment Health Surveillance and Readiness.

d. (U) Headquarters Department of the Army Policy Letter. Force Health Protection (FHP):
Occupational and Environmental Health (OEH) Threats. 27 June 2001.

e. (U) {8 Message. 150756Z May 02. COMCFLCC, SURG-MD, subject: Request for
LUSACHPPM Services.

f.  (U) Message. 271355Z May 02, USCINCCENT. CCJ3. subject: Request for
LUISACHPPM Services.

4. (U) (SH#REL) Scope.

Page 1

DECLASSIFIED SECREFHREL-TFO-USAAUS-CAN-and-GBR/MR



DECLASSIFIED SECRETHREL FO USA -AUS CAN and GBRAMR

(U) SHRER) Field Final Report, Environmental Site Survey and Operational Health Risk
Assessment. Stronghold Freedom, Karshi-Khanabad Airtield. Uzbekistan. 31 May-14 June 2002

a. (U) SHREL) Previous Efforts. Reference | details an extensive OEH survey pertormed
at Stronghold Freedom in the October-November 2001 timeframe. This survey was performed
in response to environmental health threats from jet kerosene contaminated soils uncovered
during construction of the Stronghold Freedom tent city area.

b. (U) ¢SH#REL) Scope of Work/Specified Tasks. Commander, Combined Forces l.and
Component Command (COMCFLCC) requested USACHPPM to perform the following tasks at
Stronghold Freedom: assess radiation levels at Site | and inside the perimeter berm: be prepared
to conduct ambient air monitoring for volatile organic compounds (VOCs): PM10. radiation and
suspended asbestos fibers (paragraph 3.e.). USCENTCOM endorsed this request for action and
authorized direct coordination between CFLCC Surgeon. Combined Joint Task Force —
Afghanistan (CJTF-AFG). and USACHPPM. On | June 2002. responsibility for the execution
of these surveys passed from the CFLCC to Combined Joint Task Force (CJTF) 180.

c. (U) DoD Requirements. The Department of Defense, Joint Staff. Department of Army,
and USCENTCOM policies require that deployed forces identify the risks from OEH hazards as
part of the overall Force Health Protection cfforts. The CHPPM has developed tactics,
techniques and procedures to assess these risks using Operational Risk Management (ORM)
practices. These practices were used to conduct this assessment.

d. (U) CHPPM-EUR Team Members. A multidisciplinary team from CHPPM-EUR
conducted the assessment. This team included:

(1) COL I Commander. USACHPPM-EUR and environmental
toxicologist.

(2) LTCHIEEEEE ' & cnvironmental engineer, Survey Team Leader.

) MAJEEEEEEEE O V M.. M.P.H.. risk communication specialist.

epidemiologist. and veterinarian.

(4) Mr. . hcalth physicist.

(5) Mr. I dustrial hygienist.

(6) CPTIEEE - nclear medical science ofticer.

(7) CP'THIEEEE | T environmental engineer.

(8) SGTHHEEE - hcalth physics technician

(9) CPL I p'cventive medicine specialist,
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(U) (84#REL) Field Final Report, Environmental Site Survey and Operational Health Risk
Assessment. Stronghold Freedom, Karshi-Khanabad Airfield. Uzbekistan, 31 May-14 June 2002

(5) (U) Hardened Aircraft Shelters (HAS)/ Chemical Agent Residual Survey by LS,
Army Technical Escort Unit (TEU). During the same timeframe as this survey. the 507"
Logistics Task Force (LTF) requested that TEU perform monitoring and sampling for chemical
warfare agents and residuals for HAS and occupied buildings located in the Stronghold Freedom
Operations Area. abandoned Uzbek bunkers located south of the runway adjacent to the Uzbek

Ammunition Supply Point (ASP), and bunkers within the confines of the present US ASP (also
located south of the runway).
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(U) ¢S#REL) Field Final Report, Environmental Site Survey and Operational Health Risk
Assessment, Stronghold Freedom. Karshi-Khanabad Airfield, Uzbekistan, 31 May-14 June 2002

(a) (U) €5} Field results of this survey on 8 June 2002 indicated presumptive positive
results for G-Nerve agent in HAS 17 and mustard agent/ blood agent in HAS 14 in the
Operations Area. Based on these results, the 507" LTF evacuated Stronghold Freedom
personnel from these HAS as a precautionary measure, pending laboratory confirmation.
Simultaneously. the TF 261 Medical (installation medical authority) performed a retrospective
medical records review and screening of Stronghold Freedom personnel to determine possible
clinical exposure effects related to the TEU field results. The CITF 180 Surgeon subsequently
requested HQ. USACHPPM conduct epidemiological analysis and archiving of all
questionnaires to determine possible trends as a reach-back capability (reference 23).

(b) (U) & The TEU subsequently published a report on 12 June 2002 detailing the
results of their field investigation (reference 24). During the course of the TEU investigation,
the following samples were collected and submitted to the US Army Soldier and Biological
Command (SBCCOM) laboratory for confirmatory analysis: 10 pairs of solid sorbent sample
fubes; 7 functioned Drager sample tubes: 16 swipe samples: 28 soil samples; 3 concrete samples:
4 wood samples: 2 water samples and 7 functioned M256 kits. These samples arrived at the
SBCCOM laboratory on 16 June 2002, The initial report published by SBCCOM (reference 25)
indicated that no Chemical Warfare Material (CW) was detected in the samples submitted by
TEU. Non-CW material from these samples indicated the presence of hydrocarbons and semi-
volatile organic compounds (SVOCs).

(c) (U) After the release of the SBCCOM test results. both 507" LTF, their successor
unit (164" LTF), and CJTF 180 requested the CHPPM-EUR survey team perform additional
OEH sampling of HAS 14 and 17 to quantify and qualify possible environmental health hazards,
and associated countermeasures, prior to any decision regarding future use of these facilities.
The findings of this sampling were summarized in a subsequent report (reference 26).

6. (U) Methodology and Procedures.

a. (U) Radiological Surveys. Radiological survey / sampling locations are shown in Figures
B-1 through B-5.

(1) (U) Purpose and Scope. The primary purpose of radiological sampling at Stronghold
Freedom was to verify the findings of the previous assessment in October-November 2001
perform additional monitoring for uranium to further define potential health risks: and evaluate
the effectiveness of countermeasures implemented by the installation to mitigate radiological
health risks. Additionally. the survey team sought to further define the presence and nature of
small pieces of depleted uranium in discrete clumps in the former AAM/ ASM site (Site 1).
Additional reasons for sampling were to determine if any significant exposure to ionizing and
non-ionizing radiation existed in other locations, conduct risk assessment, and if necessary. make
recommendations to reduce exposure.

(2) (U) Procedures.
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(U) &#REL; Field Final Report, Environmental Site Survey and Operational Health Risk
Assessment, Stronghold Freedom, Karshi-Khanabad Airfield. Uzbekistan, 31 May-14 June 2002

(e) (U) Water Sampling. Four liters of the bottled, drinking water (Nestle Pure Life
water) used for consumption at Stronghold Freedom and the ROWPU water (used for bathing/
hygiene) were submitted for radiological isotopic analysis. This collection/analysis was
performed to ensure levels of radiological isotopes in the drinking water are within the drinking
water standards for deployed soldiers.

(f) (U) Radon sampling. Radon concentrations were measured by collecting
approximately 10-30 m® of ambient air on a Living Level Monitor™ (LLM) paper filter and
counting on the LLM system, The filters were stored for a minimum of 48 hours, then counted
again to determine if the radioactivity measured on the filter was due to environmental levels of
radon and not other contaminants.

(g) (U) Radiofrequency (RF) power density survey. RF power densities were measured
at several locations in the Operations Area using a Narda Electromagnetic Frequency Meter®,
MMCN: D5448, Model Number: 8718, SN: 1334 kit, and isotropic probe models: 8762 (0.3-
1000 MHz) and 8723 (0.3 - 40 GHz); Calibration Date: 7 February 2002. Measurements were
focused in living/working areas and main roads near communication equipment.

(h) (U) Alpha radiation survey., Two different instruments were used for detecting alpha
radiation: Technical Escort Unit's PDR-77 w/ alpha probe and CHPPM-EUR’s Eberline E-600™
w/ alpha probe. Correct operation of both instruments was verified by measuring the activity of
an alpha check source.

(i) (U) Surface Contamination Sampling. Particulates were collected over an area of 100
¢m” on a radiological smear in order to determine the presence/absence of gross alpha/beta
contamination. Samples were collected in areas with the highest probability of potential
contamination, such as those with undisturbed dust deposition.

b, (U) Ambient Air Sampling.

(1) (U) Purpose and Scope. The purpose of the ambient air sampling was to further
refine the health threat associated with the inhalation of volatile organic compounds (VOCs) and
respirable particulate matter. VOCs present in ambient air may be the result of volatilized
organic compounds present in jet kerosene soils exposed as a result of digging or other organic
contaminants resulting from US internal combustion sources or fuel storage/ filling operations.
Respirable particulate matter consists of small particles, such as dust and soot, that can be
inhaled and deposited into the lungs. The most common measure of respirable particulate matter
is PMyu - the concentration of particles with a mean diameter less than ten micrometers (um). In
addition to determining the ambient concentration of PMio, respirable particulate matter was
analyzed for the concentration of heavy metals. The VOC sampling sought to further evaluate
the health risks associated with the air exposure pathway. and validate countermeasures
implemented following the previous study. Additional samples were collected in locations not
previously sampled to provide a more comprehensive exposure and countermeasure evaluation.
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(U) (S#REL) Field Final Report. Environmental Site Survey and Operational Health Risk
Assessment, Stronghold Freedom, Karshi-Khanabad Airfield. Uzbekistan, 31 May-14 June 2002

These areas included: the northeast portion of tent city, the SSA, the operations area, the
installation headquarters, and the southwest portion of tent city. PMio sampling sought to further
evaluate the health risk from particulate concentrations relative to the levels detected in
November 2001 and the efficacy of countermeasures implemented (e.g.. redirection of traffic
flow, dust mitigation). Ambient air sampling results are compared to established ambient air
quality criteria in order to determine potential health risks, and evaluate the effectiveness of OEH
countermeasures implemented. The ambient air quality criteria utilized included Air-Military
Exposure Guidelines (MEGs) stated in USACHPPM Technical Guide (TG) 230, and the
National Ambient Air Quality Standards (NAAQS) established by 40 CFR 50. Air sampling
locations are depicted in Figures B-6 through B-8.

(2) (U) Procedures. Air sampling for organic compounds was performed using SKC Airchek
Model 52% personal air sampling pumps and US Environmental Protection Agency (EPA)
Modified Method TO1 sampling media (Supelco 20370-U™ Tenax tube media). Sampling flow
rates were approximately 0.40 milliliters per minute (mL/min), in accordance with guidelines
established for the sample media. Sample pumps used the low-flow controller and were
calibrated immediately before and after each sampling event using a Dry-Cal DC-1" flow
calibrator. Pre- and post- calibration flow rates varied no more than approximately 5%. The
average of the pre- and post- calibration flow rates was used to determine the total sampling
volume. Sample volumes were generally bracketed between 18 and 20 liters (total volume) to
prevent breakthrough of VOCs through the tube media. The Tenax® tube media will be analyzed
for VOCs using USEPA Method TO 1. Inorganic air sampling for PMio was performed using
Airmetrics MiniVol® air samplers. Two air samplers were deployed in the Stronghold Freedom
tent city. along the predominant wind direction. These samplers were operated, maintained, and
calibrated in accordance with USACHPPM TG 251 (reference 13).

¢. (U) Drinking Water Sampling.

(I) (U) Purpose and Scope. The purpose of drinking water sampling was to determine
the physical. chemical, and radiological quality of the water produced at Stronghold Freedom.
The drinking water produced at Stronghold Freedom is treated by a military-owned, contractor-
operated reverse osmosis water purification unit (ROWPU) and is not being used as a primary
source of drinking water by US personnel. US personnel have been consuming bottled water
obtained from multiple sources approved by the US Army Veterinary Command (VETCOM)
and airlifted into Uzbekistan. The bottled water has been tested through both VETCOM and
CHPPM-EUR, and meets the maximum contaminant levels (MCLs) established by the DOD
Overseas Environmental Baseline Guidance Document (OEBGD) (reference 16). The water
produced by the ROWPU is primarily used for cooking, washing, personal hygiene. and
industrial uses. The water source for the ROWPU is a water distribution pipe that reportedly
originates from a host nation source 110 kilometers away in the town of Samarkand. Uzbekistan
(reference 1). The source water was found to be fairly high quality during the November 2001
assessment (reference 1). The drinking water sampling results were compared to Water-MEGs
given by USACHPPM TG 230 (reference 6), the OEBGD MCLs, and the aesthetics-based
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(U) S/#%EL) Field Final Report, Environmental Site Survey and Operational Health Risk
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standards established by the National Secondary Drinking Water Regulation (NSDWR). The
Water-MEGs are based on US personnel deployed in an arid climate over a 1-year time period
with a water consumption rate of 15 L/day. The Water-MEGs are designed to indicate
“thresholds™ for minimal to no adverse health effects.

(2) (U) Procedures. Water sampling was performed using the CHPPM-EUR deployment
water test kit. also known as an “OEBGD kit.” The OEBGD kit is designed to sample for the
parameters regulated by the OEBGD. A treated water sample was collected using an OEBGD
kit, preserved. kept cool. and transported via air to the CHPPM-EUR laboratory for analysis.
Analytes will include over 100 inorganic/physical parameters. VOCs, heavy metals. polycyclic
aromatic hydrocarbons (PAHs). pesticides. polychlorinated biphenyls (PCBs), and radiological
parameters.

d. (U) Soil Sampling.

(1) (U) Purpose and Scope. The purpose of soil sampling is to determine the potential
health risks to US personnel from exposure to soil contamination. Surface soil samples are taken
to determine the presence and concentration of contaminants at or near (within six to 12 inches)
the ground surface level. Sub-surface samples are taken to determine the presence and
concentration of contaminants that are present at depths of greater than 12 inches below ground
surface.

(2) (U) Procedures.

(a) (U) Sub-Surface Sampling. Sub-surface samples were collected using direct push
technology. Samples were collected in approximately one-meter intervals by advancing a steel
barrel sampler and stainless steel cutting shoe using a Bosch pneumatic hammer system. The
barrel sampler contains a 1.2 m long, 5 cm outside diameter MacroCore® clear plastic soil
sampling tube made of polyethylene terephthalate, glycol modified (PETG) plastic that is
resistant to the adsorption of contaminants. After the sampler was pushed to the desired depth, it
was retracted and the plastic liner opened. The plastic liner and cutting shoe on the leading edge
of the barrel sampler were the only parts of the sampling system that contacted the soil. This
method of sampling continued to the desired sampling depth or until the sampler encountered
refusal. Samples were placed into 300 mL clear glass sampling jars with Teflon-lined screw-top
caps. Portions of the collected soil were screened on-site for volatile organic vapors with a
MultiRAE Plus Multiple Gas Detector”, Model: PGMS50-5P, Serial No.095-507368,
MMCN:D6123. On-site screening allowed for adjustment of the sampling plan to accurately
identify contaminated soils. Subsurface soil samples were analyzed for heavy metals, VOCs,
I'PH. and PAHs. Afier each sample, the plastic liner was replaced with a new one and the
cutting shoe was decontaminated. Decontamination of the cutting shoe consisted of removing
gross accumulations of soil with a wire brush, washing the cutting shoe with a mixture of
laboratory soap (Alconox™) and ROWPU-treated water (equivalent of deionized water), rinsing it
with ROWPU-treated water, and air drying.

Page 10

DECLASSIFIED SECRETHREL-FO-USA-AUS-CAN-and-GBR/MR



DECLASSIFIED SECRICE A RO Hs A A s CAN pad RN

(U) (SA4REL) Field Final Report, Environmental Site Survey and Operational Health Risk
Assessment, Stronghold Freedom. Karshi-Khanabad Airfield, Uzbekistan, 31 May-14 June 2002

(b) (U) Surface Soil Sampling. Surface soil samples were collected within grids
established over the areas to be sampled. Surface soil samples were also collected in areas that
have not been previously characterized. These areas include the southwest portion of tent city.
and the area between the Camp Stronghold Freedom HQ and the hospital. Composite soil
samples were collected using a stainless steel scoop. Approximately six scoops were collected
from across the grid and homogenized in a stainless steel bowl prior to placement in 300 ml clear
glass jars with Teflon-lined screw-top caps. All samples were stored and shipped in a cooler
with ice packs until analyzed. Surface soil samples will be analyzed for heavy metals, PAHs,
PCBs, and pesticides.

€. (U) Industrial Hygiene - Asbestos Sampling (bulk). Figures B-9 through B-11 show
locations of Industrial Hygiene samples.

(1) (U) Purpose and Scope. The purpose of bulk asbestos sampling is to determine the
location of asbestos containing building materials and to establish the condition of such material,
Sampling locations were chosen after a walkthrough inspection of all occupied permanent
structures. Bulk samples were taken to determine the presence, type, and concentration of
asbestos fibers in building materials on Stronghold Freedom. All laboratory results are compared
against the Occupational Health and Safety Administration and the Overseas Environmental
Baseline Guidance Document (OSHA/OEBGD) standard for asbestos containing material
(ACM) which currently states that asbestos is present if the concentration found in suspect
materials is equal to or greater than 1%.

(2) (U) Procedures. Bulk samples are obtained through physical removal of suspect
material. The sample is then placed in a clean resealable container, labeled with date, sample
identification number and area of collection then sent to the laboratory for analysis. (Refer to
Appendix C-22 for number of samples taken and results)

f. (U) Industrial Hygiene - Asbestos Sampling (air).

(1) (U) Purpose and Scope. Personal ambient air sampling for asbestos fibers is
conducted to determine if asbestos fibers from the building materials are present in the air at a
concentration that poses a health threat to personnel. Area sampling gives a broader
representation of asbestos fiber release in the area. and establishes whether the concentration of
asbestos fiber is at a level that constitutes a potential health threat. Area sampling also helps (o
evaluate the effectiveness of asbestos material cleanup and countermeasures implemented by this
command since the previous health risk assessment. All laboratory results are compared against
the Occupational Health and Safety Administration and the Overseas Environmental Baseline
Guidance document (OSHA/OEBGD) standard for airborne asbestos fiber concentration
currently set at 0.1 fiber per cubic centimeter of air (0.1 f/cc).

(2) (U) Procedures. All personal air sampling was conducted using an SKC AirChek 52"
personal sampling pump with an open face. 23mm static-conductive filter with 0.8um mixed
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(b) (U) Quest® Type two sound level meter (type two SLM), Model:2800, Serial
No:HSA100005, MMCN:D6125.

(¢) (U) Quest® data-logging noise dosimeters, Model Q-300, Serial No.QC7100066.
MMCN:D6582. Serial No.QC7100064. MMCN:D6588, Serial No.QC9090063. MMCN:D7405.
and Serial No.QC9090064. MMCN:D7496.

(d) (U) Quest® sound level calibrator, Model:QC-10, Serial No:QIA090117.
MMCN:D6898.

(3) (U) Direct Reading Sound Level Measurement Locations.
(a) (U) Prime Power generation plant.

(b) (U) ROWPU Laocation.

(c) (U) SSA logistics yard.

(d) (U) Stronghold Freedom DFAC.

(e) (U) Row 110-120 Tent City (air conditioning units running)
(f) (U) Row 140-150 Tent City (on porch with air conditioning units running)
(4) (U) 8 hour Sound Level Dosimetry locations.

(a) (U) Tent #107 (Outside overnight)

(b) (U) Tent #2035 (Outside overnight)

(¢) (U) Tent #384 (Outside overnight)

(d) (U) SF Compound Checkpoint (inside overnight)

(e) (U) Tent #462 (Inside overnight)

(N (U) Tent #469 (Inside overnight)

(g) (U) Tent #492 (Outside overnight)

i. (U) ¢&8#REL) Geo-Coding of Sample Locations. In accordance with requirements
contained paragraphs 3.a. through 3.c. and reference 13, all samples collected during this survey
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were geo-coded by collecting latitude and longitude (using the WGS 84 datum) or Military Grid
Reference System (MGRS) coordinates and recording the date and time collected. Location
data were collected using a Magellan® Global Positioning System (GPS) Satellite Navigator.
Collection of GPS sample locations enables HQ. USACHPPM to fulfill their responsibility as the
DoD repository of deployment environmental surveillance data and to help associate potential
environmental exposures with unit stationing/ movement information at a given location and
time. Figure 3 shows an aerial photograph of Stronghold Freedom with all sample locations
depicted by sample type. Similarly, Appendix E contains a listing of all sample numbers and
types with their respective location.

J. (U) Risk Communication. The CHPPM-EUR advance team traveled to Stronghold
Freedom (Karshi Khanabad Airbase), Bagram Air Base and Kandahar Airfield to inform the on-
site Commander of the environmental team’s visit, establish contacts with public affairs assets to
provide information on the purpose and scope of the deployment environmental surveillance
monitoring to be conducted, and secure logistical support needed for the survey team.

(1) (U) Newspaper Articles. A primary concern for risk communication was to ensure
the population of Stronghold Freedom was made aware of the reason for the CHPPM-EUR
team’s visit. Dissemination of this information was done by several different methods. The first
method was an article on the results of the previous environmental assessment (reference 1), and
details concerning this assessment were published in the Stronghold Freedom June Newsletter.
This article is included in Appendix I.

(2) (U) Town Hall Meetings. A second method to disseminate information was through
installation wide. town hall meetings. An initial town hall was scheduled to disseminate the
findings from the previous assessment and introduce the survey team. An additional town hall
was scheduled to convey the preliminary findings from the direct read instrumentation and the
status of sampling efforts. This town hall was held on 14 June 2002. A final town hall was
scheduled to disseminate the final results of this survey. This was held on 13 July 2002.

(3) (U) Written Health Risk Communications. Additional methods to disseminate
information included the use of an environmental threats brochure. A tri-fold brochure specific
to Stronghold Freedom outlining the known environmental hazards was prepared as a risk
communication tool for distribution to all in-coming personnel. This brochure is included in
Appendix [. Copies were made available to personnel attending the town halls on both 4 June
and 14 June 2002. This tri-fold brochure is also available on the CHPPM-EUR website for
downloading.
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k. (U) Laboratory.

(1) (U) All samples were initially submitted to the Department of Laboratory Sciences
(DLS), CHPPM-EUR for analysis, except for the radiological samples, which went to the
Radiological Inorganic Chemistry lab at HQ, USACHPPM. The Deutscher Akkreditierungs Rat
(DAR, German Accreditation Council) recognizes the accreditation by the Deutsches
Akkreditierungssystem Priifwesen GmbH (DAP) for all 15 European countries. by the DLS.
USACHPPM-EUR. The DAP has determined that the DLS is competent under the terms of
Deutsche Institut fiir Normung (DIN) EN 45001 to carry out physical, physical-chemical. and
chemical analysis of water, soils, sediments, and other environmental media. The present
accreditation is valid until 3 July 2001. The DLS’s, DAR registration number is DAP-P-03.000-
00-95-02. The DLS has also established the equivalency of U.S. Environmental Protection
Agency (EPA) and German methods.

(2) (U) The American Association for Laboratory Accreditation (A2LA) has also
accredited the DLS, USACHPPM-EUR according to the requirements of ISO/IEC Guide 25-
1990 “General Requirements for the Competence of Calibration and Testing Laboratories™ and
additional requirements in the field of environmental media.

7. (U) ¢€#REL) Findings.

a. (U) Radiological. Figures D-1 through D-4 depict radiological surveying and sampling
activities conducted during this assessment.

(1) (U) Effectiveness of Countermeasures Implemented at Site |.

(a) (U) The area identified during the previous survey (see Figure 2 and Appendix H for
details) to contain uranium was properly marked with multi-lingual signage to indicate the
presence of a radiation area (depicted in Figure D-2) and a fence was constructed around the area
to restrict access. No further activities were present within the area. indicating access to the area
was minimized.

(b) (U) Erosion and flooding caused changes to the landscape since the time of the
previous survey. The size of the berm has decreased and a pool of standing water is now present
within Site 1. This was due to the flooding which occurred in the December to February
timeframe. No uranium was present in areas other than those identified during the previous
survey. which indicates the flooding did not cause further dissemination of the contamination
beyond Site 1.

(c) (U) The radioactive material discovered in Site | was originally referred to as
“processed uranium™ in the previous survey report (details in Appendix H and reference 1). In
the time since the previous report was written, further technical analysis has identified the
material as depleted uranium (DU) of non-U.S. origin (depicted in Figure D-1). The change in
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instrument used on 3 Jun 02 was faulty. Actual alpha readings were in the range of 0-16 counts
per minute (CPM), which is background. A record of this re-survey was transmitted to the
Stronghold Freedom installation commander and the CJTF 180 Surgeon on 10 June 2002
(reference 20): this memorandum is provided in Appendix F. Additionally, both CHPPM-EUR
and 764" EOD personally briefed the installation commander regarding the results on 10 Jun 02.

(10) (U) Surface Contamination Sampling. Fifteen swipe samples were taken
throughout Stronghold Freedom and sent to HQ. USACHPPM for removable contamination
analysis. Results indicate no uranium contamination is present in the dust at Stronghold
Freedom. The naturally occurring level of uranium detected on the swipe is consistent with
typical environmental background levels and is safe. Results for each sample are available in
Appendix C. Table C-1.

b. (U) Ambient Air Sampling. The results of the ambient air sampling are provided in
Appendix C. Tables C-14 through C-21. Locations of the ambient air sampling locations are
shown in Appendix B, Figures B-6 through B-8.

(1) (U) Respirable Particulate Matter. PMo was detected in ambient air sampled at
Stronghold Freedom. The levels of PMo detected were consistently above the 1-year Air-MEG
of 70 pg/m? established by USACHPPM TG 230. In addition to evaluating PM o, separate
analyses were performed for heavy metals on the particulate filters collected. Similarly, surface
soil samples were tested for a number of inorganic and organic contaminants in order to help
further evaluate this exposure pathway. Visual observations made during the time of this
assessment confirmed that this pathway could be a viable exposure pathway for personnel
stationed at Stronghold Freedom. The combination of a very dry environment, wind. unpaved
roads, with constant construction and vehicle activity seems to suspend available surface soils
(and particulates from diesel exhaust) in the air almost constantly. These results are provided in
Appendix C, Tables C-15 and C16 and indicate that suspended particulate matter via the air
pathway poses a potential health threat to Stronghold Freedom occupants.

(a) (U) Acceptable levels of PM1o concentrations for military deployments up to 1-year
are provided in USACHPPM Technical Guide (TG) 230 (Reference 5). The guideline for PMjo
is 70 pg/m? average daily concentration for a one-year period. The guideline is based on military
populations, which in general do not contain the sensitive populations (e.g. elderly and children)
that US National Ambient Air Quality Standards (NAAQS) are designed to protect. The current
LS NAAQS standard for PMio, established by the US Environmental Protection Agency, is set at
an annual daily average of 50 pug/m? and a 24-hour value of 150 pg/m®. The 24-hour value
should not be exceeded for any one 24-hour sample and the annual daily average value should
not be exceeded when the 24-hour daily samples are averaged over a one-year period. The
NAAQS are set at levels that should safeguard the general population from increased illness
associated with respiratory conditions. PMio is the current indicator of interest, as particulates in
this size range are inhaled deeply into the respiratory tract.

Page 18
DECLASSIFIED SECRETHREL-TO-USA-AUS-CAN-and-GBR/MR



DECLASSIFIED SECRET/REL-TOUSAAUS CAN-and GBR/MR

(U) (4REL) Field Final Report, Environmental Site Survey and Operational Health Risk
Assessment, Stronghold Freedom. Karshi-Khanabad Airfield, Uzbekistan, 31 May-14 June 2002

(b) (U) Although monitoring was accomplished for only a short period of time (six
consecutive days at two locations: 6-12 June 2002), there were 10 observations that exceeded the
USACHPPM Technical Guide annual guideline of 70 pg/ m®, with most observations over 100
ug/ m’. Five observations exceeded the US 24 hour NAAQS of 150 pg/m>. Fortunately, surface
soil samples collected to date do not indicate heavy metal, PAH, PCB, pesticide. or herbicide
contaminants that would prompt additional health concerns. Additionally. this was confirmed by
performing heavy metal analysis on the particulate filters: no heavy metals were detected at more
than trace concentrations on any of the filters. Typically, particulate levels for a given location
will vary widely with weather conditions, seasons of the year, industrial activity and vehicular
traffic, among other factors. For this reason, annual averages are calculated. When sampling is
done for shorter periods of time to calculate averages, they are greatly affected by individual
high values, particularly when the number of samples is small. Therefore, it is important to
conduct routine sampling to determine actually annual average concentrations. Routine ambient
air monitoring for PMo should be continued by preventive medicine personnel at Stronghold
Freedom. Additionally. the command should continue to implement aggressive dust suppression
measures such as: minimizing vehicle traffic, gravelling/ paving dirt areas and roads: and wetting
down dusty areas/ unpaved roads to control dust.

(2) (U) VOCs. VOCs were detected at low levels in some of the 16 ambient air samples
collected at Stronghold Freedom. The levels of VOCs detected in all samples were below
applicable Air-MEGs established by USACHPPM TG 230. During this survey, the highest
levels detected for VOCs occurred in the SSA. VOCs detected included 1,2.4-trimethylbenzene:
1.3.5 trimethylbenzene: isopropyltoluene: decane; ethylbenzene, and xylene. These compounds
were measured in the low pg/m? range and are fuel-related hydrocarbons detected while
monitoring adjacent to an open construction excavation where visible, POL contaminated soil
had been exposed during a sampling event on 12 June. Pictures of this excavation are provided
in Appendix D. Figures D-18 and D-19. This subsurface excavation within the SSA exposed
stained soils that were previously approximately one meter below ground surface level. These
soils emitted a strong petroleum odor and were the main identifiable source of VOC exposure
during the survey. Overall, the VOC monitoring results verified the efficacy of the
recommended control measure to minimize exposure to jet fuel contaminated soils during the
previous assessment: prohibit digging in tent city and the SSA area and, if digging is necessary.
backfill excavations at the earliest opportunity. The existing clay cap in the tent city area is
doing an effective job of eliminating/ mitigating VOC exposures from subsurface contaminated
soils, resulting in a negligible health threat to Stronghold Freedom personnel.

¢. (U) Drinking Water Sampling. The results of the drinking water sampling are given in
Appendix C, Tables C-8 through C-13.

(1) (U) Several parameters were detected in the treated water produced by the ROWPU
on-site at Stronghold Freedom. The parameters detected include, but are not limited to, nitrate.
total dissolved solids (TDS). turbidity, calcium, magnesium, zinc. toluene, and chloroform. The
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parameters detected are below the water MEGs established in TG 230, the MCLs established by
the OEBGD and the NPDWR, and the standards established by the NSDWR.

(2) (U) A confirmation sample for VOCs taken on 2 July 2002 did not detect toluene.
chloroform. or any other VOCs in the raw water purchased from the host nation.

(3) (U) The ROWPU treated water had a pH of 6.1. This is typical of ROWPU water.
The NSDWR recommends that drinking water pH should be between 6.5 and 8.5. Low pH may
promote increased corrosion of metal water distribution pipes and fixtures and degrade water
quality. However. levels of heavy metals measured during this assessment met all applicable
standards. Additionally, the ROWPU water at Stronghold Freedom is used only for personal
hygiene and light industrial purposes (bathing, washing, cleaning).

d. (U) Soil Sampling. The results of the soil sampling are provided in Appendix C. Tables
C-2 through C-7. Heavy metals, PAHs, PCBs. and pesticides were detected at low levels in
surface soils samples collected at Stronghold Freedom. Detected heavy metal and pesticide
concentrations were generally consistent with previous survey results and appear to approximate
background soil concentrations. The lone exception to this were discrete samples collected in an
open area (formerly used as an living area) located between the hospital and the installation
headquarters building. This is shown in Figure B-6. Samples 2159-1ES and 2159-3ES detected
several metals (zinc, copper) in excess of background levels in subsurface discreet and surface
composite soils. Additionally. PAH and PCB detections were present in trace quantities in
several of the samples collected in this area (Tables C-4 and C-5). An open excavation on the
east side of this area for utilities indicated that portions of this area were probably used for
indiscriminate disposal of incombustible materials (glass, metal parts) in the past. All
parameters detected were at concentrations lower than the Soil-MEGs established by the
USACHPPM TG 230, and do not pose a health risk to US personnel. During the time of this
survey, no personnel were living at this location and the entire site had been capped with clean
backfill soil for future construction.

¢. (U) Asbestos Containing Materials. No friable asbestos containing building materials
were identified during this evaluation of Stronghold Freedom. All asbestos tile debris found
during the previous assessment has been removed and no evidence of gross asbestos
contamination exists at this site. Currently, there are four occupied buildings that have asbestos
tile roofs they are as follows; One Stop In-processing center, 416" AEG vehicle maintenance
facility, Cl/FForce Protection/Judge Advocate General (CI/FP/JAG) office building and the
Headquarters building for the Military Police (MPHQ). Two outside gazebos also have asbestos
tile roofs; one is located between the One Stop In-processing Office and the FP office (In-
processing gazebo) and the other gazebo is located just outside the CI/FP/JAG office
(CI/FP/JAG gazebo) (Figure D-5). The tile roofs of the One Stop In-processing center, In-
processing gazebo, CI/FP/JAG office and the MPHQ buildings are in good to excellent
condition. The tile roof of the 416" AEG vehicle maintenance facility is approximately 80%
damaged. Personal and area air sampling was performed at the 416" AEG Vehicle Maintenance
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Facility (Figure D-7). The CI/FP/JAG gazebo roof is also in disrepair (Figure D-6). The health
hazard to personnel from exposure to the asbestos containing roofing tiles is negligible. All
personal and area air sampling results for airborne asbestos fiber concentrations taken at
Stronghold Freedom were negative for airborne asbestos fibers. (Please refer to Appendix E for
sample locations, Appendix C. Table C-22 for number of samples and results and Appendix D
for photos).

f. (U) Lead Based Paint (LBP). One sample collected at the One Stop In-processing center
was positive for lead based paint at a concentration of 11% lead. The OEBGD standard, which
is identical to the USEPA standard, currently states that LBP is present if the concentration of
lead is greater than 1milligram per square centimeter of paint or 0.5%. All other LBP samples
collected and analyzed from Stronghold Freedom did not meet the 0.5% threshold and were not
considered as LBP.

g. (U) Noise Sources. Point source noise hazards were identified and evaluated for
hazardous and nuisance level noise. Noise levels throughout the camp are between 60 and 83
dBA during the day (this is comparable to noise levels measured within an industrial area/large
city with busy street traffic). Noise levels averaged between 50 and 74dBA during 8 hour
overnight dosimetry recording (this noise level exceeds most developed nations guidelines for
noise levels during quiet hours). Refer to Appendix C, Table C-25 for all noise measurements.

(1) (U) The primary continuous source of noise is the Prime Power generation station. All
sound level measurements at this location were taken at a distance of 10 meters (m) or greater
from the power generation units, The noise levels closer than 10m to the units exceed the action
level of 85dBA., The Prime Power facility is not posted and access is not restricted: noise levels
in this area can be hazardous and permanently damaging in a very short period of time. Two
points along the road, where openings exist in the conex wall for vehicle access. were chosen for
measurement. A single point at rear of HAS 18 was chosen since there is a fixed fighting
position located nearby. An employee entry and exit point to the Prime Power control station
between HAS 18 and HAS 19 was the fourth measurement point. The noise levels inside the
conex wall and at the top of the interior berm exceed the action level of 835dBA. Readings were
consistently measured at levels that require hearing protection at all times when personnel are
inside the perimeter of the Prime Power facility. The noise levels outside the conex wall and
interior berm are below the action level for hearing protection requirements.

(2) (U) The Environmental Control/Air Conditioning units (ECU) were also identified as
a primary continuous noise source. Noise levels range between 68 and 73dBA in between the
tent rows with air conditioning units running. These levels are below the action level for hearing
protection.

(3) (U) The SSA refrigeration trailer area is a continuous noise source. Sound level
measurements were taken to determine whether personnel working in this area are being exposed
to hazardous noise levels generated by the large number of refrigeration trailers in the area. The
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mission. CHPPM EUR survey team personnel explained the mandate for the team’s visit. the
previous survey’s findings and specific countermeasures taken by the Command to prevent
exposure to environmental hazards. The specific topics discussed included: information
concerning the DU/ radiological threat in Site | and it being placed “off-limits”, the jet fuel
contaminated soil, and the presence of asbestos tiles on older structures on the compound. A
basic overview of the CHPPM EUR survey team’s sampling activities was also presented.
There were several questions from the audience on Hantavirus survey results, how to gain access
to the previous CHPPM-EUR report (reference 1). and requests for specific location indoor air
sampling. Questions from the audience were ficlded as well as one-on-one discussion with
individual team members. All available copies of the Environmental Threats Tri-fold were
distributed.

(3) (U) Personal Health Risk Communication. Continuous risk communication was
performed at every opportunity through personal contact with soldiers. airman. marines and
civilians at Stronghold Freedom. Soldiers in the perimeter guard positions were visited by
survey team members (especially during sampling on/ outside the perimeter berm) and
personally informed of the surveys being conducted and the team’s findings.

(4) (U) (€€4#REL) Host Nation Meetings. Two meetings (11-12 June 2002) with the
senior Nuclear. Biological, Chemical (NBC) officer of the Uzbek Army (COL Rabchinko) and
several Uzbek Army Medical Officers were held at their request to explain methodology and
readings obtained for radiation monitoring at Site 1. The initial meeting was requested by the
Uzbek Army as a result of the presumptive CW detection by the TEU (see paragraph 5.b.(5)).
The Uzbek officers conceded that Site 1 had been used as a “dumping ground for discarded
equipment and debris”. COL Rabchinko stated that the DU found in this area could be attributed
to many different things. He emphasized that the radiation levels obtained from the CHPPM-
EUR team’s equipment were nominal and certainly not a threat to health, The CHPPM-EUR
team concurred.

(3) (U) Field Final Survey Brief. A presentation on the current status of this assessment
to include areas surveyed, samples taken, and results of direct read instrumentation was provided
to the Installation Commander on 14 June 2002. The change in terminology from processed
uranium to DU was explained and a sample fact sheet on DU was given to the Installation
Commander (COL Love). He requested that a fact sheet tailored to the situation at Stronghold
Freedom be available for the attendees at the town hall meeting.

(6) (U) Field Final Town Hall Meeting. A presentation on the status of the su rvey after
field sampling had been completed was performed at a town hall meeting on 14 June 2002 1o
inform the Stronghold Freedom personnel. This town hall risk communication session was
presented jointly with the Commander. LTF 507 (COL Albert Love). the Technical Escort Unit
(TEU) Commander, (CPT Regan Edens), and the Task Force Medical (TF MED) 261
Commander, (LTC John Schwegmann. MD). The session was given in three distinct sections.
These sections detailed this environmental survey preliminary/ direct read results (CHPPM-
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EUR), the chemical agent detection field results (TEU), and the preliminary findings from the
medical screening and future surveillance plans (in response to the presumptive positive
chemical agent results) conducted by TF MED 261. This town hall meeting was videotaped. The
environmental hazards tri-fold was made available to all attendees as well as the fact sheet on
Depleted Uranium tailored to Stronghold Freedom (Appendix 1). Questions from the audience
were answered on topics such as: uranium atom concentration, confidence limits of the chemical
detection equipment, and availability of the environmental threats tri-fold on the Internet.

(7) (U) Incoming Commander’s Brief. A briefing on the environmental health threats
and current occupational and environmental surveillance efforts was also provided to the
imcoming Stronghold Freedom Commander, LTC(P) Jon Miller, on 29 June 02. He was
informed of the results from the previous assessment (reference 1), the current status of this
assessment and the time frame for completion of the final report. A request was made for a final
outbrief and town hall meeting prior to the departure of the CHPPM-EUR team. This would
accommodate the large turnover of personnel during June/ July 2002 at Stronghold Freedom.

(8) (U) Newsletter Articles. The article written for the Stronghold Freedom June
newsletter was updated with preliminary results and included in the July newsletter. A copy of
this article is provided in Appendix 1. A close-out article was written for inclusion in subsequent
newsletter (Appendix I).

(9) () Final Commander’s Outbrief. A final outbrief on the results from this assessment
was provided to LTC McEnaney on 13 July 2002.

(10) (U) Final Town Hall Meeting. A comprehensive town hall meeting, communicating
health risks derived from the final results of this assessment, was conducted on 13 July 2002,

(11) (U) Several tools have been constructed to assist the leadership in dissemination of
information on the identified environmental threats and recommended countermeasures. It is
imperative that the leadership understand these hazards and communicate the actual risks
aggressively throughout the chain of command. These tools include: videotape of town hall
meetings. depleted uranium fact sheets. environmental threats tri-fold and newspaper articles in
the installation newsletter.

8. (U) (&/REL) Health Risk Assessment.

a. (U) (e4REL) Procedures. The sampling data discussed in the body of this report were
used to characterize the potential operation occupational and environmental health risks for
personnel deployed at Stronghold freedom. Exposure to compounds in soil. air, and drinking
water were characterized. The risk assessment was performed according to doctrine described in
UJS Army FM 100-14 and US Army Center for Health Promotion and Preventive Medicine
Technical Guide 248. The Radiological Threat Analysis is based on all sample results available
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both from the environmental site survey in Nov 2001 and this follow-on environmental site
survey.

b. (U) Hazard Identification. An OEH chemical hazard is any chemical or chemical mixture
that can cause injury, illness, disease. adverse health conditions, or death for personnel (a health
threat). Such conditions may also affect the health status of the field unit or command. in terms
of mission effectiveness (a medical threat). OEH hazards are identified through environmental
surveillance and sampling.

¢. (U) Exposure Profile. An exposure profile is a description of predicted patterns of
exposure field personnel will experience while deployed. Exposure patterns describe the
frequency and duration of potential personnel exposures to OEH hazards. These patterns also
contribute to determining the nature and magnitude of health effects that may be experienced
upon exposure to unsafe levels of chemicals, The primary purpose of the exposure profile is to
identify one or more exposure periods and exposure media for personnel in the field unit.

(1) (U) $€4#RER) Activity Patterns. Stronghold Freedom personnel may consist of units
that live in and patrol the area for up to 24 hours a day. The specific deployment duration is not
known at this time so a 1-year exposure will be assumed for this evaluation. The type of
activities personnel may undertake can affect exposure. Information is not known on specific
activity patterns for personnel at Stronghold Freedom so general assumptions were used based
on general knowledge of typical activities from past military operations.

(2) (U) {€#REL) Exposure Patterns. Based on the sampling data available. it is
impossible to provide a complete assessment of potential exposure over time. However, it is
assumed for this assessment that the samples collected represent the overall condition of the
Stronghold enyironment for the deployment duration.

(3) (U) 4HREL) Exposure Periods. This report assesses the potential for health threats
based on daily exposures to compounds detected in soil, drinking water, and ambient air during
the May - June 2002 sampling event. It was assumed that soldiers would be present at the
Stronghold 24 hours per day for the duration of their deployment. This should be a conservative
assumption that will add a margin of safety to the evaluation.

d. (U) Preliminary Threat Analysis. The potential soil, water, and air chemical hazards can
be classified into health threat categories based on a comparison of conservative estimates of the
exposure point concentrations to available standard military guidelines. Table | presents the
maximum detected concentrations for each compound that exceeded its respective guideline for
each environmental media. The exposure guideline is also provided as a point of comparison.
The complete list of detected compounds can be found in Annex B. As a preliminary evaluation,
all compounds detected were compared to appropriate Military Exposure Guidelines (MEGs) as
listed in TG 230 (reference 6). Ifa MEG was not available, USEPA Region 9 Preliminary
Remediation Goals (PRGs) were used. Any additional sources consulted are listed individually.
The I-year MEGs are meant to be protective for continuous exposures to soldiers up to a |-year
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duration, The EPA Region 9 PRGs are protective of a lifetime of exposure. These general
population values are also meant to be protective of small children and the elderly and are

generally more protective than the MEGs.

l'able 1. (U) ¢4REE) Data Analysis Summary

Compound Media | Maximum Guideline Source
Detection

Tetrachloroethylene | Air 0.0061 mg/m* | 0.0033 mg/m* Region 9 PRG

PM o Air 0.702 mg/m* | 0.07 mg/m’ TG 230

e. (U) ¢c#REL) Drinking Water. In addition to the chemical analyses, general water
quality indicators were measured including pH. total dissolved solids, and turbidity. Each of
these was within the acceptable range as listed in TB MED 577. The complete list and their
corresponding values are presented in Table B-4. Annex B. Since the compounds listed above
exceed their respective guidelines, the air in the vicinity of Stronghold Freedom may pose a
potential medical threat and will be evaluated further.

l. (U)¢E4#REL) Radiation Survey.

(1) (U) ¢&#REL) Stronghold Freedom Confine. Potential internal and external radiation
hazards in air, water. and soil can be classified into threat categories based on a comparison of
sampled concentrations and external radiation measurements to available radiation dose
standards for appropriate Radiation Exposure States (RES). External radiation doses are
characterized based on direct reading instrument measurements. There are no identified ionizing
radiological hazards associated with any areas within the Stronghold Freedom perimeter.
External radiation measurements were at background levels. Internal radiation dose estimates
are predicated on the results of environmental media analysis. Air sampling results for gamma
emitting radionuclides and for uranium were below the results for release criteria for unrestricted
areas according to the Nuclear Regulatory Commission (reference 15) and do not pose an
internal or external radiation exposure threat. Analysis of the ROWPU potable water for
nonconsumptive uses indicated the water met the World Health Organization (WHO) screening
criteria for radionuclides in drinking water (References 16 and 17). Bottled water is used for
drinking, and the sample results for the bottled water meet the EPA drinking water standard for
uranium in drinking water. The potable water does not pose an internal or external radiation
exposure threat.

(2) (U) ¢€4REL) Site 1. The only area with detected external radiation measurements
above background were in the Site | area soil surveys, which is a restricted access area, outside
the Stronghold Freedom perimeter. The external radiation measurements at Site 1 do not
indicate an acute external health hazard. Air sampling results for gamma emitting radionuclides
and uranium were below the release criteria for unrestricted areas according to the Nuclear
Regulatory Commission. Airborne radionuclides do not pose an internal or external radiation
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acute exposure threat. The only soil samples with higher than typical background levels of
radionuclides were from Site |1 area and from subsurface soil collections, Appendix C, Table C-
1 provides a complete list of all sample results from the follow-on environmental site survey.

g. (U) ¢c#REEL) Hazard Probability. The hazard probability ranking chart in TG 230 was
used to assign a hazard probability to each environmental media.

(1) (U) $e4RER Air. The levels of compounds detected in the air samples varied with
sample location. Most samples did not indicate the presence of any compounds above the
method detection limit. However, a few isolated samples contained elevated levels of
tetrachloroethylene as well as particulate matter <10p (PMio). Due to the highly variable nature
of air concentrations. it is estimated that between 50% and 75% of personnel at Stronghold
Freedom will be exposed to elevated levels of compounds in air. Therefore. the hazard
probability was classified as Likely.

(2) (U) ¢eH#REE) Radiation Survey. The Hazard Probability Ranking Chart in TG 248
was used to assign a hazard probability for radiological hazards in soil and air at Stronghold
Freedom and Site 1.

(a) (U) €cHREE) Stronghold Freedom Confine. For the purpose of this assessment, it
was assumed that troops occupying Stronghold Freedom would live and patrol the area 24 hours
per day for up to 1 year. Therefore, the potential for daily contact with radiation exists for up to
100% of the field unit. However. less than 10% of personnel will experience exposures above
background, therefore, the resulting hazard probability ranking for exposure to radiation above
background is classified as UNLIKELY.,

(b) (U) $e4REL) Site 1. For the purpose of this assessment, it was assumed that fewer
than 20% of troops occupying Stronghold Freedom would be in the Site | area and then only
during daylight hours for only a few hours per day for up to 1 year. The air sampling results for
this area indicate no internal inhalation hazard. No water is consumed from this area. Even
though the external radiation measurements were higher than background. the external radiation
was not a significant radiation hazard at Site 1. Therefore, the resulting hazard probability
ranking for exposure to radiation above background is classified as UNLIKELY

g. (U) Hazard Severity. The hazard severities associated with exposure to the detected
levels of compounds in all media were classified using the Chemical Hazard Severity Ranking
Chart for Military Deployments provided in TG 230. The assigned hazard severities for each
compound are detailed in Table 2 below. The health threat classification was reevaluated and
resulting threat levels are included in Appendix G. Potential health outcomes for each
compound are also included in Appendix G.

(1) (U) (cHRELY Ambient Air.
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(a) (U) ¢#RELY Tetrachloroethylene. Air concentrations can vary significantly over time
and by location. Maximum concentrations were used for comparison purposes to provide a
conservative estimate of risk in the absence of additional surveillance. Concentrations of
tetrachloroethylene slightly exceeded the Region 9 PRG. which was the only available guideline
in this instance. Exposure to high levels of tetrachloroethylene can produce symptoms such as
dizziness, eye and skin irritation, respiratory irritation and suffocation. It is estimated that less
than 10% of personnel may experience health effects. The resulting hazard severity for
tetrachloroethylene is NEGLIGIBLE.

(b) (U) ¢(#REEY PMio. Measured PMio concentrations also exceeded the long-term
guideline in 10 of the 11 samples which produced valid results. Potential affects of PMo
exposure include irritation of the eyes, skin, throat. and respiratory system. These effects are
considered temporary irritation and it is estimated that greater than 10% of personnel may
experience effects. Therefore, the hazard severity for PMio exposure is considered
MARGINAL.

Table 2. (U) (/RELY Hazard Severity Ranking for Ambient Air Compounds

Compound Concentration Guideline Severity Rank
Tetrachloroethylene 0.0061 mg/m’ 0.0033 mg/m’ Negligible
PM 1o 0.702 mg/m’ 0.070 mg/m’ Marginal

(2) (U) (&#REL) Radiation. The hazard severity levels associated with exposures to
the radiation were classified using The Hazard Severity Ranking Chart in TG 248. For the
radiation exposure levels encountered at Stronghold Freedom, no medical effects or deterministic
effects are expected from radiation exposure. Far less than 10% of the exposed persons would
be expected to exhibit chronic/permanent injury or disease ascribable to the estimated above
background radiation received during this mission. The hazard severity for estimated radiation
doses received during this mission is NEGLIGIBLE.

h. (U) ¢e#REL) Risk Characterization. In order to evaluate the overall operational risk, the
hazard probability and severity are compared to the Risk Assessment Matrix provided in TG
248. An evaluation is done for each compound in order to develop an estimate of overall
operational risk, In addition, the confidence in the estimate is also provided. Table 3 provides a
summary of the risk estimates for compounds exceeding guidelines at Stronghold Freedom. A
more extensive summary table is presented in Appendix G.

Table 3. (U) (&4REEL) Operational Risk Levels

Air
Compound Hazard Probability Hazard Severity Operational Risk Confidence
Tetrachloroethylene Likely Negligible Low Low
PMug Likely Marginal Moderate Low
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e. (U) Ambient Air Quality. Minimize airborne particulate concentrations. particularly ust,
dirt, and vehicle or equipment emissions. These methods can include. but are not limited o,
paving or placing rock along uncovered road and trails, aggressively watering down or capping
uncovered areas, and instituting policies in order to minimize disturbances of soil (e.g. digging)
and traffic along dirt roads.

f. (U) Drinking Water Quality. Inform personnel that their drinking water is safe for
potable and non-potable purposes. This will ensure personnel are drinking adequate amounts of
drinking water in order to prevent heat injuries.

g. (U) Soil.

(1) (U) Minimize digging. particularly in areas known to contain fuel contaminated soil
Continue to prohibit digging without a permit in risk communication efforts. along with
recommendations for personal protective equipment when manual digging must be done.

(2) (U) When digging must be done. back fill the resulting hole or trench at the carliest
opportunity. If digging is to be done manually. then the following personal protective equipment
is recommended:

(a) (U) Half- or full-face respirator with organic vapor cartridge and HEPA filter. The
M40 mask meets this requirement. 1f the M40 mask is used. it is recommended that the
cartridge/filter be changed when the digging work is complete so that the mask will be fully
functional in case of chemical agent attack.

(b) (U) Tyvek suit with Saranac coating
(c) (U) Nitrile gloves (or similar impermeable gloves)
(d) (U) Rubberized overboots

h. (U) Asbestos. Manage undamaged roofing tiles in place. Perform any removal of
damaged tiles from the 416™ AEG vehicle maintenance facility and the CI/FP/JAG gazebo using
a licensed asbestos removal contractor. Install non-asbestos roofing material as a replacement
material. Seal the asbestos roofing tiles by spray painting the underside of the One Stop In-
processing gazebo roof to minimize any potential asbestos fiber exposure risk to personnel.

i. (U) Lead Based Paint. Clean all interior surfaces containing LBP with a HEPA vacuum
cleaner, use soap and water to remove dust and peeling paint, collect all debris and cleaning
waste in plastic trash bags and dispose of material in accordance with local regulations. Repaint
surfaces with interior grade latex paint to cover/encapsulate lead based paint.
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DECLASSIFIED SECRET/REL-TOUSA AUS CAN and GBR/MR
(U) (3#8EL) Field Final Report, Environmental Site Survey and Operational Health Risk
Assessment. Stronghold Freedom, Karshi-Khanabad Airfield, Uzbekistan, 31 May 2002 - 14
June 2002

Table C-7 (U) t&#RES. Soil Analytical Results - TPH and VOC — Cont’d.

SAMPLE 1D 2159-1E8 2159-2E8

LOCATION DESCRIPTION Between HO/Mospital | Between HQ/Hospital

SURFACE OR SUBSURFACE SUBSURFACE SUBSURFACE

DISCRETE OR COMPOSITE DISCRETE DISCRETE |

ICOLLECTION DATE 8 Jun 02 (21597) 8 Jun 02 (21597) |

PARAMETERS [UNITS|MDLI| RBC2 | PRG3 [MEG-Soild

TOTAL PETROLEUM HYDROCARBONS (TPH)

TI'H mg'ke | No Stdf | No Std6] No Sidé BDLS 18,000

VOLATILE ORGANIC COMPOUNDS (VOCs)

Dibromochloromethane mg/kg [ 0.01 68 2 No Std” BDL' BDL’

Dibromomethane mg/kg | 0.01 | No Std” [ No Sd'| No suid" BDL' BDL

Dichlorodifluoromethane mgke| 001 | 410,000 310 No Sid” BDL' BDL®

Ethvlbenzene mg/ke | 0.01 | 200,000 | 230 230 BDL’ 5.5 :

Hexachlorobutadiens mgkg | (.01 73 32 No Std” BDL BDL :

Isopropylbenzene mg/kg | 0.01 | NoSid" | No S1d”| No Sid” BDL' 7.1

Methylene chloride mg/ke | 0.01 | 760 21 No Std” BDL' BDL"

Naphthalenc mgke | 0.01 | 41.000 | 190 220 BDL 1

Styrene meke | 0.01 | 410,000 | 1700 | No St BDL* BDL'
l'etrachloroethene (PCE) mpkg | 0.01 110 19 No Std” BDL’ BDL'

Toluene mgke | 0.01 | 410,000 | 320 520 BDL® BDL' |
I'tichloroethene (TCE) mekg | 0.01 14 6.1 No Sud” BDL BDL’
I'michloroflupromethane me/kg | 0.01 | 610,000 ] 2,000 | No Sud" BDL® BpL*

Trihalomethanes, total mgkg | 0.01 | NoStd® | NoSwd”| No St BDL’ BDL’

Vinyl chloride mke [ 001 | 79 0.83 | NoSid® BDL’ BDL’

Xylene, total mp/kg | 001 141000000 210 210 BDL’ 16.8

cis-1 2-Dichloroethene mke | 001 | 20000 | 150 | NoSu® BDL BDL®

c15-1 3-Dichloropropene mekg| 001 57 L&y No Std" BDL BDL' |

n-Butylbenzene me/kg | 0.01 | §2.000 | 240 | NoSwd® BDL’ 15 I

n-Propylbenzene mgke | (L01 | 82,000 240 240 RDL’ 17 !
-Isopropylteluene me/kg | 0.01 | NoSd” | No Std”| No Std" BDL’ 6.9

sec-Butylbenzene mg/kg | 001 | 82,000 220 230 BDL’ 11 '

teri-Butylbenzene mg/ke | (LO1 | 82,000 390 No Std” BDL’ BDLS

ftrans- 1, 2-Dichloroethene mgkeg | 0.01 [ 41,000 210 No Std" BDL’ BDL*

trans-1 3-Dichloropropene mg/ke | 0.01 37 1.6 No Std” BDL' BDL’

' MDL - Minimum Detection Level

*RBC - USEPA Region I11 Risk Based Concentrations for Industrial Soil
*PRG - USEPA Region IX Preliminary Remediation Goals for Industrial Soil
*MEG - Soil Military Exposure Guideline (from USACHPPM TG 230)

* BDL - Below Detection Limit

“No Std - No Standard Exists

7 Julian date
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DECLASSIFIED SECRET/REL-TO-USA-AUS-CAN-and GBR/MR

(U) (5#REL) Field Final Report, Environmental Site Survey and Operational Health Risk Assessment, Stronghold Freedom. Karshi-
Khanabad Airfield, Uzbekistan, 31 May 2002 - 14 June 2002

Table C-8. Drinking Water Analytical Results - Inorganic/Physical Parameters

FIELD ID 2157-EW 1
LOCATION DESCRIFTION ROW PU Treated Water
COLLECTION DATE 6 Jun 02 (2157")
PARAMETERS UNITS |MDL' [NSDWR’ | 15 Liday MEG' (5-day)| 15 L/day MEG' (2-weeks)| 15 1/day MEG' (1 vear)| OFRGD® MCL
INORGANIC/PHYSICAL

mﬂ}' ma/L I | Nosw" No §1d" No 8tad" No std* No Std" 11
Ammonia (as N) mg/l. | 005 | NoSid® 34 34 No §td" No Std" BDL’
Bromide mg/l. | 04 | NoSid" No Std" No Std" No 5td” No Std" BDL'
Chloride my/L 5 250 60 600 600 No Std" BDL'
Color LINITS I 15 No $td” No Sid" No Std” No Std" BDL’
Conductivity pumhosiem| | No Std® No Std” No Std" No Std" No §td” 20
Cyanude. free mg/l. | 001 | No Std® 2 2 2 02 Bo1’
Fluonde mg/l | 01 2 No Std” No S1d" No std* 4 BDL
Hardness (s CaC0s) mg/L | | Nosul" No Std" No Std" No Std" No Sid” 13
Nitrite {as N) mg/L | 003 | No Sd" No Sid" No §td" No Std" | BOL”
Nitrate (as N) mg/l. 02 | NosSwd" No Std" No Std" No Std" 10 0.4
Total Nitrate-Nitrite (as N) mg/L 003 | Nosid" No S1d” No Sid" No Std” 10 0.4

pH unils 001 | 65-85 No Std" No Std” No Std" Nao Std" 6.1
o-Phosphate (as P) mg/L 02 | Nosud" No §td" No Std" No Sid" No Std” BDL’
Total Phosphorus (as P) me/l 005 | No Sd" No S1d” No Sid” No Std" No Sid" BDL’
Sulfate (as SO;7) mg/L 5 250 100 100 100 No Std” B’
Total Dissolved Solids (TDS) | mg/L. 5 500 No Std® No Std” No Std" No Sid" 47
Turbidity NTU | 005 | NoSid" No Std" No std" No 5td" 10 .15

"MDL - Method Detection Limit
*NSDWR - U.S. National Secondary Drinking Water Regulation
# MCL - Maximum Contaminant Level
" MEG - Military Exposure Guideline - Water (from USACHPPM TG 230)
T OEBGD - Overseas Environmental Baseline Guidance Document
" No Std - No Standard
" BDL - Below Detection Limit
* Julian date
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DECLASSIFIED SECRET/RELTO-USAAUS CAN-and GBR/MR

(U) ¢S#REL) Field Final Report. Environmental Site Survey and Operational Health Risk Assessment, Stronghold Freedom, Karshi-
Khanabad Airfield, Uzbekistan, 31 May 2002 - 14 June 2002

Table C-9 (U) (S4RELY. Drinking Water Analytical Results - Heavy Metals

FIELD ID 2157-EW 1
LOCATION DESCRIPTION ROWPU Treated Water
COLLECTION DATE 6 Jun 02 (2157%)
PARAMETERS |UNITS MDL" | NSDW R | 15 L/day MEG' (5-day )| 15 Liday MEG' (2-weeks)| 15 Liday MEG' (1 year) | OEBGD® MCT!

TFAVY METALS

Aluminum mg/l | 0005 [005-02 No §1d” No Std” No Std” Mo Std® BDL'
Antimany mg/L | 0001 | No Sid" 0.002 0.002 No Std” 0006 BDL
Arsenic me/L | 0.001 | Np S1d” 0l No Std® 0.02 0.05 BOLT
Banum mg/L | 0.005 [ No S1d” No S1d” No Std” No §td” 2 BDL
Bervllinm ma/l [ 00002] Mo Std® 12 12 (hoo7 0,004 BDL'
Boron mg/L | 605 | Mo S1d” 1.7 04 4 No §td” BDL
(Cadmium mg/L | 00003 ] No S1d” 002 002 nonz D005 BoL
Calcum mg/l. | 05 | NoStd® No Std® no Std" No Std” Mo Std" i
Chromium mg/l | 004 | No Sid" 0.7 07 ni nl BDL’
Cobalt mg/L | (025 | No Sid® No Si1d” No Std” No Std" No Sid” BDL’
Copper my/l | 0m | No Std” Mo Std” No Sid" No Sid” BDL
Tron mg/l | 01 03 No Sd” No Si1d” No Sid” No Std" BDL'
Lead mg/L | 0001 | No Std® 005 005 0015 No §td” BDL
Magnesium mg/l. | 01 | NoSw" 30 30 30 No Std"” 0.81
Manganese mg/l | 0002 | 005 No Std” No S1d” No Std” Nao Sid” BDL’
Mercury mg/l | 00002| No Std” No Std” No Std" 00,0007 0.002 BDL’
Molybdenum | mg/L | 0005 | Ng 514" o Sid” Mo Std" 0.02 Mo 51d” BDL’
Nickel me/L | 0002 | No Std® 03 0.5 No Std” 01 BDL
Potassium mg/l | 05 | NoSud" No Sid” No Std" No Std” No Std” BDL
Selenum mg/l. | 0001 | No Std" No Std" no Std"” No Std” 0,05 BDL
Silver mg/l | 0005 0Ol 0,023 0.023 No Sid” No S1d” BDL’
Sodium mgl | 1| NoSw’ No Std" No Std” No Std® No 5td° BDL
Thallium mg/l | 00002| No Std® 0003 0,003 No Std* 0002 BDOL
Zine mg/L | 0.001 3 No 51d" No S1d” 13 No Std" 0.012

' MDL - Method Detection Limit; 2 NSDWR - U.S. National Secondary Drinking Water Regulation; * MCL - Maximum Contaminant
Level: * MEG - Military Exposure Guideline - Water (from USACHPPM TG 230): ° OEBGD - Overseas Environmental Baseline
Guidance Document: ® No Std - No Standard: ” BDL - Below Detection Limit; ® Julian date

C-14

DECLASSIFIED SECRET/RELTOUSAAUS CAN-and- GBRAMR



DECLASSIFIED SECRET/REL-TO-USAAUS-CAN-and-GBR/MR

(U) (8#REL) Field Final Report, Environmental Site Survey and Operational Health Risk Assessment. Stronghold Freedom, Karshi-
Khanabad Airfield, Uzbekistan, 31 May 2002 - 14 June 2002

Table C-10 (U) ¢C4RELY. Drinking Water Analytical Results — VOCs

FIELD 1D 2057-EW 1
LOCATION DESCRIPTION ROWPU Treated Water
COLLECTION DATE o Jun 12 (2157")
PARAMETERS [UniTS) mpr! |nspwr? |15 1L/day MEG! (3-day)| 15 Liday MEG! (2oweeks | 15 L/day MEG' (1 year)| OEBGD® McL!
WOLATILEORGANIC COMPOUNDS (VOCs)
[g:_gmc /L | 00005 | No Sid" 0l 01 0oL 0105 BOL
Carbon tetrachlonde mu/L | 00005 | NaStd” 2 007 No Std" 0005 noL’
Chlorobenzene (Monochlorobenane) my/L | 00005 | NoStd” 1 1 Mo Std" 0l BoL’
. 2-Dibromn-3-chlowpropane (DBCP) my/l | 00002 | No Sid" i) 0624 (1 47 10002 BOL
1.2-Dibromgethane (EDB) g/l | 000005 | No Std” No Std" No Std” No Std" 01 00K oL’
1. 2-Dichlorabenzene (o-Dichlorobenzne) | mg/L | V0005 | No Std” 42 42 No S 06 ool
14 Dichlorobenzene (p-Dichlotobenzene) | mp/l | 00005 | No Std” 5 5 No std" 0TS BDL’
1. 2-Dichloroethane ma/l | 00005 | No Sid” 03 03 No §td" 0005 BOL
I, I-Dichloroethene mw/L | 00005 | NoStd” | 15 N Sid" 0007 BOL
-1, 2-Dhchloroethene me/L | 00005 | No 51d" - |35 No St anoT BDL'
truns- | 2-Dichloroethene mg/L | 00005 | No Sid” 94 a7 No Sid"” Ul BoL’
| 2-Dichloropropane mg/l. | 00005 | No Sid' 001 0 No Sid” 0005 BOL
Ethy benasne g/l | 00005 | No Sid” 15 15 ] w7 BoL’
Methylene Chilonde (Dichl hane ) mg/L | 00008 | Mo Sid" 5 | No Std” 0005 BDL'
|Styrene me/L | 00005 | NoStd’ 10 1 No Std" ol BDL
Tetrachloroethene (PCE) e/l | 00005 | No Std” e ne No Std” 0005 BoL'
Toluene mg/L | 00005 | No Sd” 1o | No §td” 10 0.0005
L24 Tnchlarobenzene mg/L | 00005 | NoSd" 006 006 No Std” 0u? BOL
LLI-Tnehloroethane (Methyl Chloroform) | /L. | 00005 | No Sid” st 1] Mo Sid" uz BDL
112-Trichloraethane m/L | 00005 | NoSid" 03 02 Na Std” 0 005 BDL
Trchloroethene (TCE) ma/L | 00005 | NoSd" 09 ng No Std" 0005 BoL’
Vinyl Chlonde mg/l | 00005 | No Sid” 12 12 No Std” 0002 BoL’
Xylenes, Total mg/L | 00005 | N Sid” 20 20 No Sid"” 10 BDL
2-Methoswy-2-methylpropane (MTRE] me/L | 00005 | Na Std® 13 TE] No sid" No Std” oL’
Bromadich} hane mig/l. | G005 | No Sid" 18 b 01 Mo Std” BOL'
Dibramochloromethane /L | 00005 | Mo Sid” Np Sid” No Std' ue Np Std” oL’
Rromotom me/L | 00005 | No Sid" 2 | No Std" No Sid" B
Chloroform ma/L | 00005 | No Std" 2 2 0s Mo Std" 0.0021
Total Trihalotethunes (TTHM) /L | Y0005 | No Sed” No Std” No Std No Sud” 0l n.ouzt

' MDL - Method Detection Limit; 2 NSDWR - U.S. National Secondary Drinking Water Regulation; * MCL - Maximum Contaminant
Level; * MEG - Military Exposure Guideline - Water (from USACHPPM TG 230); ¥ OEBGD - Overseas Environmental Baseline
Guidance Document; © No Std - No Standard; ’ BDL - Below Detection Limit; * Julian date
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DECLASSIFIED SECRET/REL-TO-USA-AUS- CAN-and GBR/MR

(L) 68#REL) Field Final Report. Environmental Site Survey and Operational Health Risk Assessment. Stronghold Freedom, Karshi-
Khanabad Airfield. Uzbekistan, 31 May 2002 - 14 June 2002

Table C-11(U) {&4RELS. Drinking Water Analytical Results — Pesticides

FIELOID 2157-EW
LOCATION DESCRIPTION ROWPL Treated Water
COLLECTION DATE & Jun 02(2157")
PARAMETERS UNITS| MDL' |NSDWR® |15 Liday MEG' (5-day )| 15 Liday MEG' (2-weeks) | 15 L/day MEG" (1 vear) | OFBGD® ML

PESTICIDES

3.4-Methonyehlo me/l | 00001 | No S 003 00 Mo Std” ooy BDL
Alachlor mg/l | 00001 | No Std" 0os 003 005 0002 BOL
Aldrm me/L | 00001 | No Std" 00001 00001 000013 No Std® BOL
Atrazne mg/L | 00001 | No Std’ 023 023 No $td” 0003 BDL
Chlordane mg/L | 00001 | No Std" oud [LIVE] 0003 D2 BDL
Dieldnn mg/L | 00001 | No Sd” 0 00023 000023 00002 No Std” BDL’
Endim mp/L | 000002 No Std” 001 0 0617 0002 0002 BDL'
Heptachlor myg/L | 000002| No S1d" 0005 0005 No Sid" 0 0004 BoL
Heptachlor epoxde mg/L | 000002] No Std" 0005 No Std” 0 00006 0 0002 BDL
Hexchlorbenzene mg/L | 00001 | No Std" 0 026 0026 00013 o001 BoL
Hexichloracyclopentadiene | mg/1. | 00001 | No Std” Mo Sid" No Std” No 81" 003 BOL
Lmdane (gamma-BHC) mg/L | (00002 | No Sid” 02 02 02 00002 1oL’
Simazne mg/L | 00001 | No Std” 001 001 0o 00 BOL’
Toxaphene mg/L | 00001 | No S No §1d"” No Sid” 0005 0003 BDL
3-Hydroxycarbofiran mg/L | n0o01 | No Sd” Na Std” No $td” No Std” No Std" BDL'
Aldicarb /L | (10001 | No Std” No S1d" No Std” No Sid" Ho3 BDL
Aldicarb Sulfone mg/l. | 00001 | No 81d” No Sid" No §td" No Std" 0003 BDL
Aldicarh Sulfoxide mg/l. | 00001 | No Si1d” Mo Std" No Std" No §1d" 0 004 BDL
Baygon g/l | 00001 | Mo Sid” 002 002 No St No Sid" B’
Carbaryl mg/l | pooo1 | No Sud® 03 5] No Sid” No §td” aoL’
Carbofuran mg/L | 00001 | No Std" 002 0 No Std" 0 BDL'
Methiocarb mg/L | 00001 | No Std” No Std” No Std" No §td" No §1d” BDL'
Methomyl mg/L | nooo1 | No S” 003 003 No Std” No Std” BDL
Oy | (Vydate) g/l | 00001 | No S 01 0l 01 02 BDL

2 4-Dichloraphenoxyacetate mg/L | 00001 | No Std' 0s 014 0035 0oy Not Anahyzed
Pentachlorophenol (PCP) mg/L | 00001 | No Si1d" 0s 014 No Std" 0601 Not Analyzed
Silvex (24,5-TP) me/L | 00001 [ No Sid” il (9 09 No Sid"” 005 Not Analyzed

' MDL - Method Detection Limit; > NSDWR - U.S. National Secondary Drinking Water Regulation: > MCL - Maximum Contaminant
Level: * MEG - Military Exposure Guideline - Water (from USACHPPM TG 230); ° OEBGD - Overseas Environmental Baseline
Guidance Document; ® No Std - No Standard: 7 BDL - Below Detection Limit; * Julian date
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DECLASSIFIED SECRET/REL-TO-USA-AUS-CAN-and-GBR/MR

(U) £5#RELy Field Final Report, Environmental Site Survey and Operational Health Risk Assessment, Stronghold Freedom, Karshi-
Khanabad Airfield, Uzbekistan, 31 May 2002 - 14 June 2002

Table C-12 (U) (e#4REL). Drinking Water Analvtical Results — PAHs

FIELD ID 257-EW 1
LOCATION DESCRIPTION ROW PU Treated Water
COLIECTION DATE 6 Jun 02 (2157%)
PARAMETERS |UNITS| MDL! INSDWRE 15 L/day MEG" (5-day)| 15 [/day MEG' (2-weeks)| 15 L/day MEG' (1 year)| OEBGD® MCL’

1Pnl;'cg’g!!'g Aromatic Hydroearbons (PAHs)

Benzo-(a)-Pyrene me/L | D,00002| No Std” No Std® No Std® 0.005 0.0002 BDLT
Benzo-(b}-Fluoranthene | mg/L | 000002 | No Sid" No Std® No Std?® 0.05 No Sid® BOL’
Benzo-(g h.i)-Perylene mg/L | 0.00002 No Std® No Std” No Std” No Std® No Std® BDL’
Benzo-(k)-Fluoranthene | mg/L | 000002 Ng Std® No Std® No Std® 05 No S1d® BDL’
Fluoranthene mg/L | 0.00002] No Std" No Std® No Std® 19 Nao Std® BDL'
Indeno~(1.2.3-c.d)-Pyrenc | mg/L. | 0.00002] No Std” No Std® No Std® No Std* No Std" BDL
Acenaphthene mg/L | 0.00004 | No Std® No Std” No Std® 28 No Std" BDL'
Acenaphthylene mg/L | 0.00004| Na Std® No Std® No Std” 1.4 No Std" BDL'
Anthracene mg/L | 0.00002| No §i1d° No Std® No Std® 47 No Std" BDL’
Benzo-(a)-Anthracene mg/L | 0.00002] No Sid® Na Std® No Std® 0.05 No Std” BDL’
Chrysene mg/L | 0.00002| No S1d” No Std® No Std" L4 No Std" BDL’
Dibenzo-{a.h)-Athracene | mg/L | 0.00002| No Sid” No §td® No Std® No Std” No Std® BDL
Fluorene mg/L | 0.00002 | No S1d* No Std® No Std" L9 No Std” BDL’
Naphthalene mg/L | 0.00004 | No Std® 0.25 0.25 0.17 No Std” BDL’
Phenanthrene mg/L | 0.00002] No Std" No Sid® No Std” L4 No Std” BDL’
Pyrene mg/L | 0.00002] No §t1d" No Std® No Std" 14 No Std" BDL]

' MDL - Method Detection Limit

*NSDWR - U.S. National Secondary Drinking Water Regulation

3 MCL - Maximum Contaminant Level

* MEG - Military Exposure Guideline - Water (from USACHPPM TG 230)
*OEBGD - Overseas Environmental Baseline Guidance Document

®No Std - No Standard

"BDL - Below Detection Limit

§ Julian date
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DECLASSIFIED SECRET/RELTOUSAAUS CAN-and GBR/MR

(U) &4#REL) Field Final Report, Environmental Site Survey and Operational Health Risk Assessment, Stronghold Freedom, Karshi-
Khanabad Airfield, Uzbekistan, 31 May 2002 - 14 June 2002

Table C-13 (U) (e#REL). Drinking Water Analytical Results - PCBs, Asbestos, and Radionuclides

FIELD 1D 2157-EW 1
LOCATION DESCRIPTION ROWPU Treated Water
COLLECTION DATE 6 Jun 02 (2157%)
PARAMEIERS | uNirs MDL! NSDWR? | 15 L/day MEG' (5<day)| 15 L/day MEG' (2-weeks )| 15 Liday MEG' (1 year)| OEBGD® MCT?

Polvchlorinated Biphenyls (PCBs)

PCBs, Total mg/L 0.0001 No Std" No Std" No Sid" No Std® 00,0005 BpL’
Asbestos

Fibers less than 10nm 1,000,000 fiber/L wo7 No Sid" Na Sid"® No Std” No Sid® 7 BRI
Radionuclides

Gross Alpha Activity pCyL 3 No Std” No Std" No Std” No Sd" 15 BDL’

Gross Bela Activity pCi‘L 4 No Std" No Std” No Std” No Std” 50 BDL’
Combined Radinm-226 & -228 pCvL No Std”® No Sid" No Std* No Std" 5

Uranium, 11235/11238 ratio Unitless Not Applicable | Np S1d" No Std" No Std” No Std” Mo Std” 0.00721
Uranum. Tatal ug/L No Std" No Std" No Std” No Std” No Sid” 0.204
Uranum Ratio Uncertainty Unnless Not Appheable| no S1d” No Std" No Std" No 5td” No Std” 000024

! MDL - Method Detection Limit

2 NSDWR - U.S. National Secondary Drinking Water Regulation

* MCL - Maximum Contaminant Level

* MEG - Military Exposure Guideline - Water (from USACHPPM TG 230)
Y OEBGD - Overseas Environmental Baseline Guidance Document

® No Std - No Standard

" BDL - Below Detection Limit

¥ Julian date
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DECLASSIFIED SECREFAREL-TO-USAALS CAN-and GBRYMR

(U) (5#REL} Field Final Report. Environmental Site Survey and Operational Health Risk Assessment, Stronghold Freedom, Karshi-
Khanabad Airfield, Uzbekistan, 31 May 2002 - 14 June 2002

Table C-15 (U) EREL). Ambient Air Analytical Results - PM 10 and Heavy Metals

SAMPLEID 21571 2157-EP2 2158-EP| 2158-EP2 2159-EP1 2159-FP2
LOCATION DESCRIPTION Eastem MiniVol - | Westem MFnNoI- Fastern MiniVol - | Western MmniVol - | Eastern MmniVol - | Westem MiniVol -
SSA l'ent City SSA Tent Ciy 58A Tent City

i agh (e il s 67 Jup 02 6-7 Jun 02 7-8 Jun 02 7-8 Jun 02 8-9 Jun 02 B-9 Jun 02

(2157-2158%) {2157-2158%) (2158-2159") (2158-2159) (2159-2160" | (2159-2160")
PARAMETERS | UNTTS| MDL'| 24-Hour NAAQS® | 1-Year Awr-MEG

Particulate Matter

<10um{PMy,) | ug/mt 150 70 168.0 118.8 537 702.0 386.7 Invalid results

HEAVY MEI'ALS

Antimony ug/m | 014 Mo Std" No Std” BDL' BDL BDL' BDL BOL' BDL'

Arsenic ug/m' | 007 Mo Std” 1l BDL! BDL BDL BDL BoL' BOL'

Beryllum ug/m' | 0.07 No Std" 0014 BoL! BDL' BoL! BDL' BDL' BDL.'

Cadimum ug/m' | 0.07 No Std" (124 BDL BoL! HDL' jtlo)iy BDL' BoL

Chromum wem' | 007 No Std” Mo Std” BOL' BoL! BDL BDL' BODL BDL'

Lead ug/m' | 014 Mo Std" 15 BOL! BDL! DL BDL' BOL BDL'

Manganese ug/m' | 0128 Mo Std” 1134 BDL' BDL! BDL' 0.33 BDL' BoL'

Nickel ug/m' | 007 No Std" 37 BDL' BDL! BDL' BDOL BDL' BDL'

Vanadium ug/m' | 028 No Std" No §td" BDL! BOL BDL BOL' EDL BDL'

Zinc ugm' | 069 No Std" No Sid" 2.37 0.62 BDL' 8oL BDL! BDL

| MDL - Minimum Detection Level

2 RBC - USEPA Region 111 Risk Based Concentrations for Ambient Air

* PRG - USEPA Region X Preliminary Remediation Goals for Ambient Air
* National Ambient Air Quality Standard

5 Air-MEG - Military Exposure Guideline - Air (from USACHPPM TG 230)
® No Std - No Standard Exists

"BDL - Below Detection Limit

% Julian Date
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DECLASSIFIED SECREFHRELTO-USAAUS-CAN-and-GBR/MR

(U) £8#RE Field Final Report. Environmental Site Survey and Operational Health Risk Assessment. Stronghold Freedom, Karshi-
Khanabad Airfield. Uzbekistan. 31 May 2002 - 14 June 2002

Table C-16 (U) ¢c#REL). Ambient Air Analytical Results - PM10 and Heavy Metals

SAMPLEID 2160-EP1 2160-E12 2161-EP] 216]-E172 2162-FP1 2162-EP2 2162-EP3
Loea TN DiscrTi s i e VAR | iy
At metiea g 9-10 Jun 12 9-10 Jun 02 Il'HIJun 02 16-11 Jun 02 11-12 Jun 02 U-12Jun 02 | 12Jun 02
(21602161%) | (2160-2161% (216]-2162") (2161-2162%) | (u62-2163% | (2162-2163%) (2163%
PARAMETERS [uNiTs|MDL'| 24-1r NAAQS* [ 1-Year AuMEG?
Particulate Matter
< J0um(PMg) | ug/m’ 150 70 18340 163.9 102.5 85.4 147.0 109.1 0.0
HEAVY METALS
Antimony ug/od' | 014 No Std” No Std” BDL’ BoL’ BDL RDL’ BDL BDL’ BoL
Arsenic ugini' | 0.07 No 5td" 1 BOL' 1oL’ BoL BDL 8oL’ BDL' B
Beryllium ug/mi' | 007 No Std" 0.014 BDL BDL BDL BDL’ BDL BOL BoL’
Cadmiuim ug/m’ | 0.07 No Std" 024 BDL’ BDL' BDL” BDL’ Bo1’ BoL BoL’
Chromium ug/rt' | 0.07 No Sd” No Std” apL’ BDL’ BOL' BDL' BDL” BDL’ BDL'
Lead ug/m' | 014 No Std” 15 BDL BoL BDL’ BDL’ BoL’ BDL’ BDL’
Manganese ug/m' | 028 No Std” 034 [E1I RDL’ BDL' BoLY BDL’ BDL’ BDL
Nickel ughn' | 0,07 No Std” 37 BDL’ BDL’ B’ BDL” BDL’ BoL BDL'
Vanadium ug/nt’ | 028 No $td" No Std" BDL RDL’ BDL BOL BDL’ BDL” BoL’
[Zinc ug/m' | 069 No Std” No Std" 0.94 BDL’ BDL Bo1 BDL’ 123 Not Avail

' MDL - Minimum Detection Level

* RBC - USEPA Region I1I Risk Based Concentrations for Ambient Air
*PRG - USEPA Region IX Preliminary Remediation Goals for Ambient Air
* National Ambient Air Quality Standard

* Air-MEG - Military Exposure Guideline - Air (from USACHPPM TG 230)
° No Std - No Standard Exists

" BDL - Below Detection Limit

% Julian Date

C-21

DECLASSIFIED SECRET/REL-FO-USAAUS CAN-and- GBR/MR



DECLASSIFIED SECRETHREL-TO-USA-AUS CAN-and-GBR/MR

(U) 65#8%EL3 Field Final Report, Environmental Site Survey and Operational Health Risk
Assessment, Stronghold Freedom, Karshi-Khanabad Airfield, Uzbekistan, 31 May 2002 - 14

June 2002

Table C-17 (U) ¢e4#REL). Ambient Air Guidelines - Volatile Organic Compounds (VOCS)

FIELD [0

LOCATION DESCRIPTION

VOC TUBE NUMBER

COLLECTION DATE

P v | ‘ 1] a0}
PARAMETERS units| pact | prat | i;,t:";,i ';‘;,}f,’,f;ﬁ“ ]'ms‘:f::ﬂ’ 8-Hr Ai-MEG' | 14-Day AirMEG'| |-Year Air-MEG'
10,1 2-Tetruchlorocthane ug/m' | 0.24 | 026 No Std* No Std” No Std” No S1d? o Std’ 650
1,1,2,2-Teimchloroethane gga"m" 0.031 | D033 20,600 34,300 686,000 7000 200 53
1,1.2-Tnchlorvethane ugim' | 001 | 042 No 5td* No Srd’ No Std* No Sid* No §td” 300
|, [-Ihchloroethane ug m' | 510 520 Non-Detect Non-Detect 12,144,000 400,000 9,800 3420
I, l-Dichlorocthene ug/n' | 0.036 | 0.038 |  NoSwd' No Std* No Sid’ No Std’ No Std’ 96
1,1-Dichloropropene ug/m’ |NoStd' [No Std'| o S1d* No Std* No Sid” No Std* No Sid” No Std*
1.2.3-Tnchlorobenzene ug/m’ [No Std![No Sid'| Mo Sid* No Sid* No Std’ No Sid’ No Sid* No Sud*
1,2 3-Tnchloropropane ug/m' {00031 | 0,001 181,000 302,000 603,000 60,000 1.500 No Sud*
1.2 4-Trchlorobenzene ughm' | 210 | 210 No Sid’ No Sid” No Std” No Std” No Std” 1,400
| 2.4-Trmethy lbenzene ugm' | 6.2 6.2 No §td’ No Std’ No Std’ No §td” No 5id* 3,060
1.2-Dibromia-3-chloropropane | ug/m' | 021 | 021 No Std* No Std* No Std* No Std" No Sud’ 0.14
| 2-Dibromoethane ug/m | 0.0082 | 00087 No Std* No Sud* No Std” No Std" No Std* No Sud*
1.2-Dichlorobenzene ug/m' | 150 | 210 No S1d” No Sid” No 8td’ No Std” No S1d* 1400
|.2-Dichlorocthiane ug/m' | 0.069 | 0.074 No §td* No Std” No Std” No Sid” No Sid* 180
1.2-Dichlaropropane ue/m' | 0,092 | 0,099 No Sd” No std* No Std* No 5td* No §td* 22
1.3.5-Trmethylbenzene ug/m' | 6.2 6.2 No Sid* No Sd” No Std* No Std” No Sud’ 3,060
| 3-Dichlorob ugir [ 110 33 No Std’ No Std’ No Sid* No Std” No Std” No Std”
|.3-Dichloropropane l_lE"l!‘l'l No Std* [ No Sud' No Sid' No S1d* No Std* No Sid’ No Sid” No S1d’
| 4-Dichlorubenzene ugm' | 028 | 031 No Std* No Std” No Std* No Std” No Std* 1,700
2, 2-Dichlompropane ug/m’ | No Std*|No S§td*|  No Sed? No Std* No std! No Std’ No St No Sid*
2-Chlomtolueie ugim' | 73 73 No Std’ No Std* No Std” No §td’ No Std’ No Std*
3-Chlomicluene ug/m' |No Std' | Na Std*| Mo S’ No St No S’ No Std? No Std* No Sid*
4-lsopropyltoluene ug/m’ [No Std* [ No Std*|  No S’ No Std’ No Std’ No Std’ No Std* No Sid”
Benzene upm' | 0.22 | 025 160,000 479,000 3,195,000 1,600 160 39
Bromobenzene ug/m' [No Std*| 10 No Sid" No Std” No Sid* No Std* No Std* No S1d’
Bromochloromethane ug.-'n_:'q No Std* | No sid” No St1d” No Sud’ No 51d” No Sud* No Std* No Sid’
Bromodichl i wghm' | 04 | 0.1 No Std* No Sid’ No Std* No Std* No Std* No Std”
Broms form ug/m' | 1.6 1.7 No Std! No Sd’ No Std’ No Sid" No S1d" 130
Carbon Tetrachlonde ug/m' | 0.2 | 043 75,000 428,000 1,070,000 32,500 1.300 320
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DECLASSIFIED SECRET/RELTFO-USAALUS CAN-and GBR/MER

(U) (4#REL) Field Final Report, Environmental Site Survey and Operational Health Risk
Assessment, Stronghold Freedom, Karshi-Khanabad Airfield, Uzbekistan. 31 May 2002 ~ 14

June 2002
Table C-17 (U) ¢&4REL). Ambient Air Guidelines - Volatile Organic Compounds (VOCs)
Cont’d.
FIELD ID
LOCATION DESCRIPTION
VOC TUBE NUMBER
COLLECTION DATE
PARAMETERS uNms| RECE | prge |HEASMEDR) LHEARMES IHeAEMEGS |0 10 sievpe 14-Day Air-MEG] 1-Year An-MEG3
Minumal Significant Severe
Chlorobenzzne ugim' | 62 62 No Sid” No §td” Nao Std’ No Sid* No 51d’ No Std*
Chioroform ug/m' | 0.077 | 0.084 No Std” 430,000 3,174,000 48,000 S0 210
cis-1.2-Dichlomwethene ugim' | 37 37 No Sd’ Mo Sid” No Std’ Mo Sd” Mo Std” No Std*
cis-1.3-Dichloropropene ue/m' | 0.63 | 048 No Std” No Std” No Std’ No Std’ No Sid" 14
Cyclohexane ugm’ [NoSud![ 21,000 |  No S No S’ No Std’ No Std* No Std No S’
Cyclopentane ug/m' |No Std | No Std*] N S’ No Sid? No Std* No Sid’ No Std’ No Srd!
Decane ug/m' |No Std*[No Std*]  No Std’ No S1d’ No St No Std* No Sid” No Std”
b hl i ug/m' | 0.075 | 0.08 No Std’ No Std’ No Std” No Std” No Stad” No Std’
Dibromomethane ug/m' [No Std* |No S1d*] Mo Sid' No Sid’ No Std” No Sud’ No Std* No Std’
Ethylbenzene ug/m' | 16 | 1100 | 542,000 4,342,000 8,684,000 435,000 10,500 2,950
Hexachlombutadicne up/mi' | 0.08 | 0.086 32,000 107,000 320,000 240 5 5.2
Hexarie ug/m' | 210 | 210 528,000 80,000 3,872,000 180,000 4300 4,300
[lsooctane ug/m’ [No Std* | No Sed'|  No Sid® %o 5td’ No Sud’ No S1d” No Sud* No Std*
Isopropy lbenzene ug/m' [NoStd' [ Nosid!]  No s No §td” No Std’ No Std’ Mo Std”* No Sid*
m'p-Xylene ughm' | 730 | 730 | 650,000° 8§68.000° 3.906,000° 435,000° 10,600° 10.600°
Methyl Chlomform ug/m’ |No Std'|No 8td*]  No sud’ Mo Std’ No §1d” No Sud’ No S’ No Sid*
Methylcyelopentane uphm’ | No Std* | No Sid” No Sid* No Sid’ No Sl No Sud” No Std’ No Sid'
Methylene Chionde ug/' | 3.8 4.1 695,000 2,600,000 13 880,000 175,000 2,100 2,100
|n-Butvlbenzene ag/m’ | 150 37 No Sid* No Std* No Std* No Sid” No Sud” No Std”
n-Propylb ug/m' | 150 | 37 No Std' No Std* No Std* No Std’ No Sid’ 25
0-Xylene ue/m' | 7300 | 730 650,000° 868,000 3,906,000 435,000° 10,600° 10.600°
sec-Butylbenzene ug/m' [ 150 37 No Std’ No §1d* No Std” No Srd” No Sud’ 25
Styrene ug/m’ | 1,000 | 1,100 |  NoStd' No Sud* No Std’ o Std” No Std’ 2,000
ten-Butylbenzene up/m’ | 150 37 No Sid* Mo Std* No §td* No Sid* No Std’ No Std”*
Tetrachloroethylene ug-"l'n] .63 3.3 237,000 1,560,000 3,313,000 H1,000 4,200 No Std”
Toluene ug-"m‘ 420 400 309,000 716,000 2,374,000 109,000 L1000 4.600
trans-1.2-Dichloroethene ugim' | 73 73 No Sid’ No Std” No S5td”* No Std’ No 8i1d* No Sed”
trans-1.3-Dichloropropene | ug/m' | 0.63 | 0.48 No Sid”’ No §id* No Std* No Std” No Std? No St

' RBC - USEPA Region 111 Risk Based Concentrations for Ambient Air
> PRG - USEPA Region IX Preliminary Remediation Goals for Ambient Air
* Air-MEG - Military Exposure Guideline - Air (from USACHPPM TG 230)

* No Std - No Standard Exists

3 MEG-Air is based on Xylene (total)
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DECLASSIFIED SECRET/REL-TO-USA-AUS- CAN-and-GBR/MR

(U) 65#REL) Field Final Report. Environmental Site Survey and Operational Health Risk
Assessment, Stronghold Freedom, Karshi-Khanabad Airfield, Uzbekistan, 31 May 2002 - 14

June 2002

Table C-18 (U) ¢€H#REL). Ambient Air Analytical Results — VOCs

FIELD ID 2163-1Vi 2163-EV2 2163-EV3 2163-EV4 2163-EV3
Centerof Adjacent to Emptied Emptied
LOCATION DESCRIPTION Excavation Excavation Area of Areaof Trip Blank
n 55A in SSA Tent City” Tent City”
VOU TUBE NUMBER 3479 C3486 3492 C3520 C3523
COLLECTION DATE 12 Jun 02(2163°)| 12 Jun 02(2163")] 12 Jun 02 (2163°)| 12 Jun 02 (2163%)| 12 Jun 02 (2163%)
PARAMETERS UNITS | MpL!
11,1, 2-Tetrachloroethane ug/m'| 05 BDI BoL BDL? BDL* BoL?
|.1.2.2-Tetrachloroethane ag/m’ | 05 BDI* B BDL’ BDL? BDL
1.1 2-Trchloroethane uj_zfm'1 .5 BDL’ BDI BDL? BDL* BDI?
I.I-Dichloroethane ugin | 03 BDL’ BoL? BDL' BDL’ BDL?
. I-Dichloroethene ug/m' | 05 BDL BDL* BDL’ BDL* BDL*
1,1-Dichloropropene ug/m' | 05 BOL® BDL? BDL BDL? BDL?
1.2.3-Trichlorobenzene ug/m' | 05 BDL* BDL' BDL BDL® BDL’
1.2.3-Trichloropropane ug/m | 05 BDL* BDL’ BDL’ BoL BDL’
1.24-Trnchlorobenzene ug/m’ | 0.5 BDL’ BDI? BDL? BDL? BDL®
.2 4-Trimethy lbenzene ugfm3 0.3 6.9 4.5 BDL BDL? BDL?
1.2-Dibromo-3-chloropropane | ug/m’ | 0.5 BDL* BDL® BDL BDL* BDL?
1.2-Dibromoethane ug/m’ | 0.5 BDL BDL? BDL® BDL BDL’
1.2-Dichlorobenzene ug/m’ | 0.5 BDL BDL? BDL’ BDL BDL’
1,2-Dichloroethanc ug/m’ | 03 BDL* BDL' BDL? BDL’ BDL
1 2-Dichloropropane ug/m' | 0.5 BDL’ BDL? BDL" BDL" BDL’
1,3.5-Trimethylbenzene ug/m' | 0.5 4.2 3.5 BDL’ BDL’ BDL!
| 3-Dichlorobenzene ug/m' | 05 BDL? BDL’ BDL’ BDL BDL?
| 3-Dichloropropane ag/m' | 05 BDL BDL BDL’ BDL’ BDL
| &Dichlorobenzenc U g!m" 0.5 BDL? BDL BDL? BDL BDL?
2, 2-Dichloropropanc ug/m' | 05 BDL BpL BDL’ BDL? BoL”
2-Chlorotoluene ug/mt' | 0.3 BDL BDL’ BDL’ BDL’ BDL’
4-Chlorotoluene ug/m' | 0.5 BDL' BDL* BDL’ BDL? BDL?
4-Isopropylioluene ug/m' | 05 2.1 1.9 BDL BDL BDL
Benzune ug/m’ | 05 BDL Invalid! BOL BDL 0
Bromobenzene ug/m’ | 0.5 BDL* BDL* BDL® BDI? BDL
Bromochloromethane ug/m’ | 0.5 BDL' BDL* BDL’ BDL? BOL?
Bromodichloromethane ug:‘m" 0.5 BDL BDL BDL* BDL BDL*
Bromoform ug/m’ | 03 BDL BDL’ BDL’ BDL* BDL*
Carbon Tetrachlonde ug/m' | 03 BDL! BoL’ BDL? BDL’ BDL’
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DECLASSIFIED SECRET/REL-TOUSAAUS CAN-and GBRA/MR

(U) ¢S#REL) Field Final Report, Environmental Site Survey and Operational Health Risk
Assessment, Stronghold Freedom, Karshi-Khanabad Airfield. Uzbekistan, 31 May 2002 - 14

June 2002

Table C-18 (U) f&#REL). Ambient Air Analytical Results — VOCs — Cont’d

FIELD ID 2163-EVI 2163-EV2 2163-EV3 2163-EV4 2163-EV5
Center of Adjacent to Emptied Emptied
LOCATION DESCRIPTION Excavation Pscavation Area of Area of Trip Blank
m SSA n SSA Tent CityS l'ent City 3
VOC TUBE NUMBER C3479 3486 3492 (3520 353

COLLECTION DATE

12 Jun 02 (21633)

12 Jun 02 (21633)

12 Jun 02 (21633)

12 Jun 02 (21633)

12 Jun 02 (21633)

PARAMETERS UNITS | MDLI

Chlorobenzene ug/m' | 05 BDL’ BDL’ BDL BoI1 B
Chloroform ug/m' | 03 BDL? BDL’ BDL’ BDL BDL
cis-1,2-Dichloroethene ug/nt’ | 03 BDL* BDL BDL BDL BDL’
cis-1,3-Dichloropropene ug/m’ | 05 BDL’ BDL’ BDL BDL BDL*
Cyclohexane ugint’ | 05 BDL* 0.5 BDL’ BDL’ BDL
Cyclopentane ug/m' | 05 BDL* BDL' BDL BDL BRI
Decane ug/m' | 03 139 18.2 BpL’ BDL? BDL*
Dibromochloromethane ug/m' | 05 BDL* BDL BDL? BOL BDL?
Dibromomethane ug/m' | 05 BDL BDL* BDL’ BDL BDL*
Ethvlbenzene ug/ot' | 0.5 0.6 0.6 BDL? BDL BDL*
Hexachlorobutadiene ug/m’ [ 03 BDL? BDL’ BDL BDL’ BDL"
Hexane ug/nt' | 03 BDL Invalid* Invalid® BDL 0
Isooctane ug/int' | 03 BDL’ BDL 8oL’ BDL* BNL*
Isopropylbenzene ug/m' | 0.5 08 1.7 BDL' BDL BDL’
m/p-Xylene ug/im’ | 05 Invalid® Invahd* BDL BoL’ 0
Methyl Chloroform ug/m' | 05 BDL BDL? BDL BDL BDL’
Methyleyelopentane ug/m' | 05 BDL® BDL’ BDL’ BoL B
Methylene Chloride ug/t’ | 05 BDL’ Invalid® BDL Invalid” 0
n-Buty lbenzene ug/m' | 05 BDL! BDL’ BDL BDL BOL
n-Propylbenzene ug/mr’ | 03 1.4 1.1 BDL’ BDL’ BDL
o0-Xylene ug/m' | 03 09 0.8 BDL’ BDL BDL
sec-Butylbenzene ug/m’ | 05 15 1.2 BDL® BDL BDOL
Styrene ue/m' | 05 BDL” BOL? BDL BDL? BDL?
tert-Butylbenzene ug/m' | 03 BDL’ BDL* BDL’ BDL* BDL
Tetrachloroethylene ug/m' | 03 BDL’ BDL? BDL’ BDL BDL*
Toluene ug/m’ | 05 Invalid* Invalid’ Invalid* Invald* 8]
trans-1.2-Dichloroethene ug/m | 05 BDL* BDL BDL? BbL BDL
trans-1,3-Dichloropropene ugim' | 05 BDL BDL? BDL’ 8oL BDL
Trichloroethene ug/m' [ 05 BDI? BDL! BDI* BDL BDL®

' MDL. - Minimum Detection Level
2 BDL - Below Detection Limit

3 Julian Date

* Invalid Result - Field Blank Result is Greater Than 25% of Sample Result

3 Co-located Samples
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DECLASSIFIED SECREF/REL-TO-USAAUS CAN-and GBR/MR

(U) ¢5#REL3 Field Final Report, Environmental Site Survey and Operational Health Risk
Assessment, Stronghold Freedom, Karshi-Khanabad Airfield, Uzbekistan, 31 May 2002 - 14

June 2002

Table C-19 (U) (c4#REL. Ambient Air Analytical Results — VOCs

FIELD ID 2164-EV1 2164-EV2 2164-EV3 2164-EV4

LOCATION DESCRIPTION ey = Feantu - AEnke PRI, -
Tent 216 lent 113 I'ent 135 I'ent 261

VOC TUBE NUMBER (3482 (3488 (3495 (3498

COLLECTION DATE

13 Jun 02 (2164%)

13 Jun 02 (2164°)

13 Jun 02 (2164°)

13 Jun 02 (2164°)

PARAMETERS UNITS | MDL!

1,1.1.2-Tetrachloroethane ug/m' | 0.5 BDL’ BDIL BDL® BDL?
1.1.2.2-Tetrachloroethane ug/m’ | 0.5 BDL BDL® BDL’ BDL?
I.1.2-Trichloroethane ug/m' | 0.5 BDL’ BDL* BDL? BDL*
I.1-Dichloroethane ug/m’' | 0.5 BDL BDL* BDL* BDL*
.1-Dichloroethene ug/m' | 0.5 BDL" BDL® BDL” BDL*
I.1-Dichloropropene ug/mr | 05 BDL” BDL” BDL® BDL”
1.2.3-Trichlorobenzene ug/m' | 0.5 BDL* BDL* BDL’ BDIL
1.2.3-Trichloropropane ug/m' | 05 BDL BDL’ BDL” BDL’
1.2.4-Trichlorobenzene ug/m’ | 05 BDL’ BDL’ BDL* BDL?
1.2.4-Trimethy Ibenzene ug/m’ | 0.5 BDL’ BDL BDL’ BDL®
1,2-Dibromo-3-chloropropane [ ug/m® | 0.5 BDL* BDL* BDL* BDL’
|.2-Dibromoethanc ug/m' | 0.3 RDL? BDL’ BDL? BDL*
I.2-Dichlorobenzene ug/m’ | 035 BDL® BDL’ BDL® BDL’
1.2-Dichloroethane ug/m' | 05 BDL* BDL® BDL? BDL’
1.2-Dichloropropane ug/m’ | 0.5 BDL* BDL* BDL* BDL*
.3.5-Trimethy Ibenzene ug/m’ [ 05 BDL” BDL” BDL’ BDL?
|.3-Dichlorobenzene ug/m’ [ 05 BDL? BDL” BDL? BDL*
I.3-Dichloropropane ug/m' [ 0.5 BDL’ BDL’ BDL* BDL®
1.4-Dichlorobenzene ug/' | 0.5 BDL® BDL* 0.5 BDL®
2.2-Dichloropropane ug/m’ [ 05 BDI BDL* BDL* BDL?
2-Chlorotoluene ue/m’ | 05 BDL® BDL’ BDL’ BDL®
4-Chlorotoluene ug/m' | 0.5 BDL’ BDL’ BDL® BDL®
d-Isopropyltoluene ug/ m | 05 BD1 BDL* BDL? BDL2
Benzene ug/m’ [ 05 BDL® BDL® 0.6 0.7
Bromobenzene ug/m' | 0.5 BDL’ BDL* BDL® BDL”
Bromochloromethane ug/m’ | 05 BDL® BDL’ BDL’ BDL?
Bromodichloromethane ug/m' | 0.3 BDL' BDL’ BDL* BDL”
Bromoform ug/m’ [ 0.5 BDL’ BDL® BDL® BDL*
Carbon Tetrachloride ug/m' | 0.5 BDL’ BDI BDIL’ BDL’
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