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Environmental Site Survey and Operational Health Risk Assessment 

Stronghold Freedom 
Karshi-Khanabad Airfield, Uzbekistan 
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I. (ll) (S/./R.EL) References. A list of references is provided in Appendix A. 

2. (U) {C//REL) Purpose. To assess and characterize potential health risks from 
environmental contaminants at Stronghold Freedom, Karsh i-Khanabad (K2) Airfield, 
Uzbekistan; make recommendations lo 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 
U.S. Army Center for Health Promotion and Preventive Medicine - Europe (CHPPM-EUR) from 
27 October- 27 November 2001 (reference 1 ). 

3. (U) (-8) Authority. 

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

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

~- t U) Joint Chiefs of Staff Memorandum MCM-0006-02, l February 2002. subject: 
Updated Procedures for Deployment Health Survei llance and Readiness. 

d. (U) Headquarters Depattment of the Army Policy Lener. force Health Protection (FHP): 
Occupational and Environmental Health (OEH) Threats. 27 June 2001. 

e. (U) f£t Message. 150756Z May 02, COMCFLCC, SURO-MO, subject: Request for 
USACHPPM Services. 

f. (U) Message. 27 I 355Z May 02. USCINCCENT. CCJ3. subject: Request for 
L SACI lPPM Services. 

4. (U) (8//REL) Scope. 
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a. (U) (S//REb) Previous Efforts. Reference I details an extensive OEH survey perfom1ed
at Stronghold Freedom in the October-November 200 I 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) (S//Reb) Scope of Work/Specified Tasks. Commander, Combined Forces Land
Component Command (COMCFLCC) requested USA CH PPM to perform the following tasks at 
Stronghold freedom: assess radiation levels at Site l and inside the perimeter berm; be prepared 
to conduct ambient air monitoring for volatile organic compounds (VOCs): PM 10. 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 l 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 efforts. The CHPPM has developed tactics, 
techniques and procedures to assess these risks using Operational Risk Management (ORM) 
practices. These practices were used lo conduct this assessment. 

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

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

(2) LTC , P.E., environmental engineer, Survey Team Leader.

(3) MAJ , D.V.M .. M.P.H .. risk communication specialist.
epidemiologist. and veterinarian. 

(4) Mr. , health physicist.

(5) Mr. , industrial hygienist.

(6) CPT , nuclear medical science officer.

(7) CPT , E.I.T.. environmental engineer.

(8) SGT , health physics technician

(9) CPL . preventive medicine specialist.
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(10) SPC . preventive medicine specialist. 

(11) SPC . preventive medicine specialist. 

S. (U) (Sh'REL) Background. 

a. (U) (C,l/RBL) Previous Assessment Findings / Countermeasures. Reference 1 contains a 
detailed report of previous findings. conclusions, and recommendations to mitigate potential 
health risks at Stronghold Freedom. These are summarized in Appendix H. 

b. (U) (~/,qu;q Areas of Interest/ CtUTent Activities - Stronghold Freedom. To maintain 
consistency with tenninology and locations of sampling points/ installation areas between 
references 1 and 2 and the cunent Stronghold Freedom Land Use Master Plan (Figure 1) 
(reference 15). the fo llowing areas of interest are described and cross-referenced as follows: 

( l ) (U) (~,<AteL) Fonner Air to Air Missile/ Air to Smface Missile (AAM/ ASM) 
e Facili . This was referred to as Site l in reference l 

This fac ility is located outside the force protection 
berm (NW comer of the site) and is effectively posted and fenced as an off-limits area by the 
installation couunander. For the purposes of this report. this site will be referred to as Site l . 
This area is not desc1ibed on the master plan. However, the Stronghold Freedom command 
group published a safety overview map distiibuted to all personnel identifying this area as an off­
limits area for low-level radiation (Figure 2). 

(2) (U) Tent City. This is the living area shown in Figure l (reference 15). This will 
be refened to as the Tent City area for this report. 

(3) (U) Subsistence/ Storage Area (SSA). This area is located in the northeastern 
quadrant, was referred to as Site 3 in reference 1. and was the location of the exposed fuel 
contaminated soils that prompted the CHPPM-EUR deployment in October 2001 . At the time of 
this survey, this area contained a light industiial area used for storage and maintenance and a 
bulk fuel point constructed and operated by US Forces. This will be refened to as the SSA ru·ea 
for this repo11. 

( 4) (U) (S//REL) Operations Area. This area is defined by the bom1daties shown in 
Figure 1 and contains the bulk of the logistics task force and other unit operational ru·eas. The 
use of this area is primaiily for operations, although some personnel also use the area for living. 
There was no cross-reference for this area in reference 1. Sampling performed in this area 
previously was identified neru· the relevruit structures or installation landmarks ( eg, building/ 
hardened aircraft shelter). This will be referred to as the Operations Area in this report to 
maintain consistency with the master plan. 
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(5) (U) I Iardened Aircraft Shelters (HAS)/ Chemical Agent Residual Survey by U.S. 
Army Technical Escort Unit (TEU). During the same timeframe as this survey. the 507th 
Logistics Task Force (LTF) requested that TEU perform monitoring and sampling for chemical 
warfare agents and residuals for HAS and occupied bu ildings 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 wi thin the confines of the present US ASP (also 
located south of the runway). 
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(a) (U) (S,) 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 5071

h 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 CJTF 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) f&'7 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: IO pairs of solid sorbent sample 
tubes; 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 507th L TF, their successor 
unit ( 1641h L TF), and CJTF 180 requested the CH PPM-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 facilit ies. 
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. 

(I) (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 200 l; 
perform add itional monitoring for uranium to further define potential health risks; and evaluate 
the effectiveness of countermeasures implemented by the installation to mitigate radiological 
health risks. Additiona lly. 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 I). 
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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(a) (U) Dosimetry. Six team members wore thermoluminescent dosimetry (TLDs) while 
deployed at Camp Stronghold Freedom in order to measure representative ionizing radiation 
dose information for deployed soldiers. Dosimetry was submitted for beta/gamma radiation dose 
analysis to US Army Ionizing Radiation Dosimetry Branch, Redstone Arsenal. In addition, Mr. 

 wore a direct-read dosimeter Eberline Digidose® (DD-300) alarming pocket 
dosimeter. SN: 2588, Calibration Date: I 8 April 2002, throughout the deployment at Stronghold 
Freedom in order to obtain representative gamma dose-rate information. 

(b) (U) Gamma dose-rate survey. A Cesium- I 37 check source (Serial Numbers (SN): 
28 l I and 2819) was used prior to and following the gamma-dose rate survey to verify each 
instrument/probe was within established calibration standards. The mean of ten, one-minute 
background counts, was used for each instrument to determine the background level and ensure 
the instrument was functioning properly. A 11 ten background counts were verified to be within 
two standard deviations of the mean value. The naturally-occurring "background" level of 
radiation was established at an area with the least probability of contamination. Any location 
exceeding three times the background level (action level) was marked for further investigation. 
The entire camp was surveyed with Eberline E-600<K instruments (SN: 849 and 855; Calibration 
Due Date 13 January 2003 and I 3 April 2003, respectfully) using the SPA-9 probe (SN; 295 and 
297, Calibration Due Date: I 3 January 2003 and 13 April 2003, respectfully) to measure gamma 
dose-rate levels. The focus of the survey was the living and working areas of deployed soldiers 
and the main traffic routes. 

(c) (U) Soil Sampling. Selection of soil sampling locations was based on the findings of 
the gamma dose-rate survey. A soil sample was collected at any area designated for fut1her 
investigation during the gamma dose-rate survey. If no elevated readings were detected, random 
locations were selected throughout the airbase. The concentration of the sampling took place in 
and around areas of highest occupation by deployed soldiers. Collection consisted of a single. 
surface (approximately 5"' depth) sample with a hand shovel or "corer'' tool. The sample was 
placed in a widemouth polyethylene jar, labeled, and stored in a cool tent until shipment. A I I 
tools were decontaminated between sample col lection to prevent cross-contamination. 

(d) (U) Ambient Air Sampling. Blank filter media was provided to HQ, USACHPPM as 
a control sample for isotopic uranium analysis. The detectable concentration on the blank Ii lter 
media was subtracted from the final results. Air samples were collected on paper media with a 
portable high-volume air sampler (model JAP/ T R: blower). Staplex TFA 41 ® filters were used 
for small volume (- LO m3

) samples. and Staplex TFA ·'S"® pleated filters were used for larger 
volume (- 60 m3

) samples. The now rate for the TF A 41 filters was approximately 0.8 
m3/minute: and the flow rate for the TF A ··S" filters was approximately 2 m3/minule. Samples 
were collected. placed in Ziplock® bags, labeled, then stored until shipment. 
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(e) (U) Water Sampling. Four liters of the bouled, 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. 

(t) (U) Radon sampling. Radon concentrations were measured by collecting 
approximately I 0-30 m3 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 detennine if the radioactivity measured on the tilter 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: 05448, 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 I 00 
cm2 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. 

(l) (U) Purpose and Scope. The purpose of the ambient air sampl ing 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 volat ilized 
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 PM 10 - the concentration of particles with a mean diameter less than ten micrometers (µ 111). [n 
addition to determining the ambient concentration of PM 10, 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 evaluat ion. 
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These areas included: the northeast portion of tent city, the SSA, the operations area, the 
installation headquarters. and the southwest portion of tent city. PM 10 sampling sought to further 
evaluate the health risk from particulate concentrations relative to the levels detected in 
November 200 I 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 USAeHPPM 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 A irchek 
Model 52® personal air sampling pumps and US Environmental Protection Agency (EPA) 
Modified Method TOI sampl ing media (Supelco 20370-U® Tenax tube media). Sampling flow 
rates were approximately 0.40 millil iters per minute (mL/min), in accordance with gu idelines 
establi shed 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- I 'Kl flow 
ca librator. Pre- and post- calibration flow rates varied no more than approximately 5%. The 
average of the pre- and post- cal ibration 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 voes through the tube media. The TenaxOi' tube media will be analyzed 
for voes using USEPA Method TO I. Inorganic air sampling for PM,o 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 USAeHPPM TG 251 (reference 13). 

c. (U) Drinking Water Sampling. 

(I) (U) Purpose and Scope. The purpose of drinking water sampling was to detennine 
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 mu ltiple sources approved by the US Army Veterinary Command (VETeOM) 
and airli fted 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 l ). The source water was found to be fairly high qua lity during the November 200 J 
assessment (reference 1 ). The drinking water sampling results were compared to Watcr-MEGs 
given by USACHPPM TG 230 (reference 6). the OEBGD MCLs, and the aesthetics-based 
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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 I-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 eHPPM-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 eH PPM-EUR laboratory for analysis. 
Analytes will include over 100 inorganic/physical parameters. voes. heavy metals. polycyclic 
aromatic hydrocarbons (PAHs). pesticides. polych lo1inated biphenyls (PeBs), and radiological 
parameters. 

d. (U) Soil Sampling. 

(I) ( U) Purpose and Scope. The purpose of soil sampling is to detennine the potential 
health risks to US personnel from exposure to soil contamination. Surface soil samples are taken 
lo 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 di rect push 
technology. Samples were collected in approximately one-meter intervals by advancing a steel 
barrel sampler and stainless stee l cuning shoe using a Bosch pneumatic hammer system. The 
barrel sampler contains a 1.2 m long. 5 cm outside diameter Macroeore® clear plastic soil 
sampl ing 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: PGM50-5P, Serial No.095-507368, 
MMCN:D61 23 . On-site screening allowed for adjustment of the sampling plan to accurately 
identify contaminated soils. Subsurface soil samples were analyzed for heavy metals. voes, 
TPH, and PAHs. After 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 ROW PU-treated water ( equivalent or deionized water), rinsing it 
with ROWPU-treated water. and air drying. 
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(b) (U) Surface Soil Sampling. Surface soil samples were collected within grids 
establ ished over the areas to be sampled. Surface soi l samples were also collected in areas that 
have not been previously characterized. These areas include the southwest po11ion oftent city. 
and the area between the Camp Stronghold Freedom HQ and the hospital. Composite soil 
samples were collected using a stain less steel scoop. Approx imately six scoops were col lected 
from across the grid and homogenized in a stain less steel bowl prior to placement in 300 ml clear 
glass jars with Teflon-I ined 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. 

e. (U) Industrial Hygiene -Asbestos Sampling (bulk) . .Figures B-9 through 8-11 show 
locations of Industrial Hygiene samples. 

(I) (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 
aga inst the Occupational Health and Safety Administration and the Overseas Environmental 
Baseline Guidance Document (OSHA/OEBGD) standard for asbestos contain ing 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 
materi al. 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 resu lts) 

f. (U ) Industrial Hygiene - Asbestos Sampling (a ir). 

(I) (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 al 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 to 
evaluate the effectiveness of asbestos material cleanup and countermeasures implemented by this 
command since the previous health risk assessment. Al l laboratory results are compared aga insl 
the Occupational Health and Safety Administration and the Overseas Environmental Baseline 
Guidance document (OSHA/OEBGO) standard for airborne asbestos fiber concentration 
currently set at 0.1 fiber per cubic centimeter of air (0.1 flee) . 

(2) (U) Procedures. All personal air sampling was conducted using an SKC AirChek 52'11 

personal sampling pump with an open face. 25mm static-conductive filter with 0.8~lm mixed 
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cellulose ester (MCE) media attached. The flow rate was set for 2.5 liters per minute. All area 
air sampl ing was conducted using an SKC HV-30® high volume sampling pump with an open 
face. 25mm static-conductive filter with 0.8µm MCE media attached; the flow rate was set at 12 
liters per minute and sample times varied between 4 and 8 hours. (Refer to Appendix C-23 for 
number of samples taken and results) 

g. (U) Industrial Hygiene - Lead Based Paint Sampling. 

( I) (U) Purpose and Scope. The purpose of Lead Based Paint (LBP) sampling is to 
determine the potential health risks to personnel from exposure to lead dust, created by either 
natural or deliberate erosion of paint coatings on the interior surfaces of occupied fixed facilit ies. 
Bulk LBP sampling and analysis determines the presence and concentration of lead in the pa int 
l:Oatings. 

(2) (U) Procedures. Bulk sample collection for LBP analysis is performed using a 
scraping tool to remove all layers of paint down to the bare wall; the scrapings are put in a clean, 
resealable container and sent to the laboratory for analysis. Bulk LBP sampling locations were 
chosen after an inspection of all occupied buildings, locations were chosen due to obvious 
erosion/degradation of painted surfaces. the age of the building and whether painted surfaces 
were in an area used as a living area, or food preparation/serving. The laboratory analysis is used 
to make a direct comparison to the established guidelines of the office of Housing and Urban 
Development and US Environmental Protection Agency and the Overseas Environmental 
Baseline Guidance document (HUD/EPNOEBGD) which currently states that lead based paint 
is present if the concentration of lead is greater than I milligram per square centimeter ( lmg/c2) 

of paint or 0.5%. (Refer to Appendix C. Table 24 for number of samples taken and results) 

h. (U) Industrial Hygiene - Noise Monitoring. 

( I) (U) Purpose and Scope. Noise monitoring is conducted to define areas of high 
intensity noise. establish exposure patterns to personnel at Stronghold Freedom, and make 
recommendations to attenuate/remediate hazardous or nuisance noise levels and prevent hearing 
loss. OSHA guidance and the Army Hearing Conservation Program states that hearing protection 
is required if the 8 hour time weighted average exceeds 85 decibels with .. A" weighting (dBA). 

(2) (U) Procedures. Direct readings were obtained with both the type one and type two 
sound level meter. using both the .. A., and ' 'C'' weighting. Overnight noise level readings were 
obtained using the Quest'ID Q-300 data-logging noise dosimeter. All sound level measuring 
equipment was field calibrated before use with the Quest<li.' QC-10 listed below. Sound level 
measurement was conducted using the following equipment: 

(a) (U) Larsen Davis® Type One sound level meter (type one SLM) Model:800B, Serial 
No:0 151 , MMCN:08123. 
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(b) (U) Quest® Type two sound level merer (type two SLM), Model:2800, Serial 
No:IlSAl00005, MMCN:06125. 

(c) (U) Quest® data-logging noise dosimeters, Model Q-300, Serial No.QC7 I 00066. 
MMCN:D6582. Serial No.QC7100064, MMCN:D6588, Serial No.QC9090063. MMCN:D7495. 
and Serial No.QC9090064. MMCN:07496. 

(d) (U) Quest® sound level cal ibrator, Model:QC-10, Serial No:QJA090l 17. 
MMCN:D6898. 

(3) (U) Direct Reading Sound Level Measurement Locations. 

(a) (U) Prime Power generation plant. 

(b) (U) ROWPU Location. 

(c) (U) SSA logistics yard. 

(d) (U) Stronghold Freedom DFAC. 

(e) (U) Row 110-120 Tent City (air conditioning units tunning) 

(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 #205 (Outside overnight) 

(c) (U) Tent #384 (Outside overnight) 

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

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

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

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

i. (U) (SJ/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 (OPS) Satell ite Nav igator. 
Collection of OPS sample locations enables HQ, USAClJPPM to fulfill their responsibility as the 
DoD repository of deployment environmental surveillance data and to help associate potential 
environmental exposures with unit stationing/ movement infonnation 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. TI1e 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 infonnation on the purpose and scope of the deployment environmental surveillance 
monitoring tO be conducted, and secure logistical support needed for the survey team. 

(I) (U) Newspaper Articles. A primary concern for risk communication was lo ensure 
the population of Stronghold Freedom was made aware of the reason for the CH PPM-EUR 
ll!am '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 I), and 
detajls concerning this assessment were published in the Stronghold Freedom June Newsletter. 
This article is included in Appendix !. 

(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 I. 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. 

(l) (U) Al l 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 al HQ, USACHPPM. The Deutscher Akkreditierungs Rat 
(DAR, Gennan Accreditation Council) recognizes the accreditation by the Deutsches 
Akkreditierungssystem Priifwesen Gmbl I (OAP) for all 15 European countries. by the DLS. 
USACHPPM-EUR. The OAP has determined that the DLS is competent under the terms or 
Deutsche lnstitut flir Normung (DIN) EN 4500 I to carry om physical, physicakhemical. and 
chemical analysis of water, soils, sediments, and other environmental media. The present 
accreditation is valid until 3 July 2001. The DLs·s. DAR registrat ion 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 Accred itation (A2LA) has also 
accredited the DLS, USACHPPM-EUR according to the requirements of ISO/I EC Guide 25-
1990 "General Requirements for the Competence of Calibration and Testing Laboratories'' and 
additional requirements in the field of environmental media. 

7. (U) (C//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 I. 

(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 restTict 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 I. 

(c) (U) The radioactive material discovered in Site I was originally referred to as 
'·processed uranium" in the previous survey report (<letails in Appendix Hand reference 1). ln 
the time since the previous report was written, further technical analysis has identi fied the 
material as depleted uranium (DU) of non-U .S. origin (depicted in Figure D-1 ). The change in 
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term inology is only a more exact description of the material, as depleted uranium is one of 
several kinds of processed uranium. Depleted uranium is the least radioactive form of processed 
uranium. 

(2) (U) Dosimetry. 

(a) (U) Six team members wore-TLDs while deployed to Stronghold Freedom from 04 
June 2002 to I 5 June 2002. The six TLDs and two control TLDs were analyzed by US Army 
Ionizing Radiation Dosimetry Branch, Redstone Arsenal and results are available in Table C-27. 
TLD results indicate all exposure readings were below detection limits; therefo re, the 
representative ionizing radiation dose levels were equal to or less than background. Mr. 

 direct read dosimeter accrued 3.21 milliRoentgens (mR) for the period 4-16 June. This 
averages to 0.0 I I mR/hr. wh ich is representative of typical environmental background levels. 
These background levels are safe for any duration and pose no health threat to deployed forces. 

(3) (U) Gamma dose-rates. All surveyed areas displayed typical environmental 
background-level gamma dose-rates of 8-15 micro Roentgens per hour (µ.R/ hr). No radiation 
levels above background were detected and no evidence of contamination was observed in any 
area other than Site 1. which was identi fied in the previous survey (reference 1 ). There is no 
health threat from gamma radiation at Stronghold Freedom. Figure D-4 provides a photograph 
of gamma dose-rate survey activities conducted during this assessment. 

(4) (U) Soil Sampling. One so il sample was collected at Site 1. an area found to contain 
radioactive material during a previous survey (reference 1 ). at a locati on with direct readings 
greater than four times background. No other areas with elevated dose rates were found; 
therefore, samples were collected at random locations throughout Camp Stronghold Freedom. 
Meter readings for all of the other soi l samples (nine other soil samples collected at various sites 
in and around Stronghold Freedom, indicated on Figure 3 and on the Figures 8-3 through 8-5) 
were equal to or less than background. The only sample with uranium content exceeding the 
EPA action level for remediation was collected from the pile of debris in Site I, previously found 
to contain non-US depleted uranium. All other soil samples contained typical environmental 
leve ls of natural uranium. There is no health threat from uranium in the soil to Stronghold 
Freedom personnel. Results for each sample are available in Appendix C. Table C-1. 

(5) (U) Ambient Air Sampling. Sixteen air samples were collected throughout Camp 
Stronghold Freedom and sent to HQ, USACHPPM for analysis. The sixteen samples were sent 
lo HQ, USACHPPM for total isotopic uranium analysis and the resu lts for each sample are 
available in Table C-1. Results indicate no uranium contamination is present in the air 
1hroughout the camp. The natura lly-occurring levels of uranium detected on the filters are 
consistent with environmental levels present in dust . These naturally-occurring levels of 
uranium present no health threat to deployed forces. Results for each sample are available 111 
Appendix C, Table 1. Figure D-5 provides a photograph of ambient air sampling activit ies 
conducted during this assessment. 
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(6) (U) Water Sampling. Drinking water (4 liters, botcled) and ROWPU water samples (4 
liters) were sent to HQ, USACHPPM on day of collection. Drinking water results indicate ver) 
low levels of uranium (approximately l ug/1) present in the water. typical of many bottled 
waters. Uranium content is well below the EPA suggested guideline of 20 ug/1 for drinking 
water and is safe for consumption. Results are located in Appendix C, Table C-1. 

(7) (U) Radon concentrations. 

(a) Six real-time measurements of radon concentration were performed. The samples 
were counted on-site for radon, with very low results (2-4 Bequerel per cubic meter (Bq/m3)) 

Equilibrium Equivalent Concentration (EEC). a unit of radon concentration that allows for 
convenient dose calculation) typical of outdoor concentrations. Samples were reevaluated 48 
hours later to ensure no residual contamination remained: all samples were equal to background. 
indicating no long-l ived isotopes were collected on the radon air filters. Thus, the health threat 
from exposure to radon gas and other airborne radioactive materials is negligible. Results for 
each measurement are in Appendix C. Table C-1. 

(b) Fifteen radon traps were placed throughout the camp for long-term monitoring. 
Traps should be collected on/about 9 Sept 2002 and returned to CHPPM-EUR for processing. 
227th Med Detachment has been shown the locations of the traps and instructed how and when to 
collect the traps and to return them to CH PPM-EUR. 

(8) (U) Radio Frequency (RF) power densities. No areas of elevated RF energy were 
observed in locations accessible to the general public; some elevated readings were observed 
directly in front of transmitters (as expected), but are with in acceptable exposure guidelines. 
Some transmitters are located near living areas, but are elevated above the tents or are oriented 
so the signal beam does not pass through the tents. All transmitters are marked with appropriate 
warning signs as required. Figure D-3 provides a photograph of non-ionizing site survey 
activities conducted during this assessment. 

(9) (U) Suspected Alpha Contamination Survey. On 5 June 2002. personnel from the 
764111 Ordnance Company (Explosive Ordnance Detachment) stationed at Stronghold Freedom 
performed an alpha rad iation survey in the areas near their tent (382) using a PDR-77 RADIAC 
meter with alpha probe. Their readings indicated high levels of alpha contamination. The 
instrument check source reading was accurate, but a loose connect ion between the probe and the 
instrument caused spurious and inaccurate readings. CHPPM-EUR personnel were requested by 
the installation commander to confirm the results of the EOD survey performed on 5 Jun 2002. 
Two diffe rent instruments were used (Technical Escort Unit's PDR-77 w/ alpha probe and 
CHPPM-EUR's Eberline® E-600 w/ alpha probe), and both operated correctly, as determined by 
checking a known alpha source. CH PPM-EUR and EOD personnel jointly repeated a survey of 
the locations that EOD had initially labeled as contaminated (reference 19) and could not 
duplicate the high readings taken on 5 Jun 02. Further investigation indicated the EOD POR-77 
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instrument used on 5 Jun 02 was fau lty. Actual alpha read ings were in the range of0-1 6 counts 
per minute (CPM), wh ich is background. A record of this re-survey was transmitted to the 
Stronghold Freedom installation commander and the CJTF l 80 Surgeon on IO June 2002 
(reference 20); th is memorandum is provided in Appendix F. Additionally, both CHPPM-EUR 
and 764th EOD personally briefed the installation commander regarding the results on IO Jun 02. 

( I 0) (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 Sn·onghold 
Freedom. The nahirally 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- I 4 through C-2 l. Locations of the ambient air sampling locations are 
shown in Appendix B, Figures B-6 through B-8. 

( l) (U) Respirab le Particulate Matter. PM 10 was detected in ambient air sampled at 
Stronghold Freedom. The levels of PM 10 detected were consistentl y above the I-year Air-MEG 
of70 µg/m 3 establi shed by USACHPPM TG 230. In add ition to evaluating PM10, 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 confi rmed that th is pathway could be a viable exposure pathway fo r personnel 
stationed at Stronghold Freedom. The combination of a very dry environment, wind. unpaved 
roads, with constant construction and veh icle 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 C 16 and indicate that suspended particulate matter via the air 
pathway poses a potential health threat to Stronghold Freedom occupants. 

(a) (U) Acceptable levels of PM 10 concentrations for mi lita1y deployments up to 1-year 
arc provided in USACHPPM Technical Guide (TG) 230 (Reference 5). The guideline for PM10 
is 70 µg/m3 average daily concentration for a one-year period. The guidel ine is based on milita1y 
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 
US NAAQS standard for PM 10, establ ished by the US Environmental Protection Agency, is set at 
an annual daily average of 50 µg/m3 and a 24-hour value of 150 µg/m3. 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. PM10 is the current indicator of interest, as particulates in 
th is size range arc inhaled deeply into the respirato1y tract. 
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(b) (U) /\I though monitoring was accomplished for only a short period of time (six 
consecutive days at two locations; 6-12 June 2002). there were IO observations that exceeded the 
USAeHPPM TechnicaJ Guide annual guideline of 70 µg/ m3• with most observations over I 00 
µg/ m3. Five observations exceeded the US 24 hour NAAQS of I SO µg/m3. 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 PM 10 should be continued by preventive medicine personnel at Stronghold 
Freedom. Additionally. lhe 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) voes. voes were detected at low levels in some of the 16 ambient air samples 
collected at Stronghold Freedom . The levels of voes detected in all samples were below 
appl icable Air-MEGs established by USACHPPM TG 230. During this survey, the highest 
levels detected for voes 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 µg/m3 range and are fuel-related hydrocarbons detected while 
monitoring adjacent lo aa 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 0-18 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 voe monitoring results verified the efficacy of the 
recommended control measure lo 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 
soi ls, resulting in a negligible health threat to Stronghold Freedom personnel. 

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

( I) (U) Several parameters were detected in the treated water produced by the ROW PU 
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 TO 230, the MCLs established by 
the OEBOD 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, 
ch loroform. or any other VOCs in the raw water purchased from the hosl nation . 

(3) (U) The ROW PU treated water had a pH o f 6. I. 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 soi l 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 soi Is samples collected al Stronghold Freedom. Detected heavy metal and pesticide 
concentrat ions were generally consistent with previous survey results and appear to approx imate 
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- 1 ES and 2159-3ES detected 
severa l metals (zinc, copper) in excess of background levels in subsurface discreet and surface 
composite soils . Additionally. PAH and PCB deteclions 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 
ind iscriminate disposal of incombustible materials (glass, metal parts) in the past. All 
parameters detected were at concentrations lower than the Soil-MEOs established by the 
USACHPPM TO 230, and do not pose a health risk to US personnel. During the time of th is 
survey, no personnel were living al this location and the entire site had been capped with clean 
backfill soil for future construction. 

c. (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 prev ious assessment has been removed and no evidence of gross asbestos 
contaminat ion exists at this site. Cu1Tently, there are four occupied buildings that have asbestos 
Li le roofs they are as follows; One Stop In-processing center. 4 J 6lh AEG vehicle maintenance 
fac ility. Cl/Force 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 
(Cl/FP/JAG gazebo) (Figure D-5). The tile roofs of the One Stop In-processing center. In­
processing gazebo, Cl/ FP/JAG office and the MPHQ buildings are in good to excellent 
condition. The tile roof o l'the 4161h AEG vehicle maintenance facility is approximately 80% 
damaged. Personal and area air sampling was performed at the 416111 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 sampljng 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 I milligram per square centimeter of paint or 0.5%. All other LBP samples 
collected and analyzed from Strnnghold 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 (th is noise level exceeds most developed nations guidelines fo r 
noise levels during quiet hours). Refer to Appendix C. Table C-25 for all noise measurements. 

( l) (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 IO meters (m) or greater 
from the power generation units. The noise levels closer than I Om 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 veh icle 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 ex it point to the Prtme 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 85dBA. Readings were 
consistently measured at levels that require hearing protect ion 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 \.Vhether 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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noise levels measured are between 78 and 83dBA at the front section (nearest the cooling unit) . 
The majority of work performed in this area is conducted from the rear opening of the trailer and 
the sound pressure levels are effectively attenuated by the trailer construction. The plan to 
consolidate all refrigeration trailers to this location wi ll likely increase the measurable sound to a 
level that will constitute a hazard to personnel assigned to work in this area. Currently, no health 
hazard to the general popu la ti on of Stronghold Freedom exists from this location. 

( 4) ( U) The OF AC refrigeration area is a continuous point source for noise; noise levels in 
the area directly in front of the refrigeration trailers do not approach the action level for hearing 
protection. The levels are between 74 and 79dBA. 

(S) (U) Direct readings of the noise level generated by the ROWPU water treatment and 
storage operations were taken at 4 separate points in a circle around the unit. Direct readings 
were also taken in the row of tents nearest the ROWPU to determine whether the unit was a 
continuous noise hazard to the personnel living in the area. The ROWPU water supply area was 
evaluated as a continuous point source for noise; the area in the immediate vicinity of the 
ROWPU is designated a noise hazard area. Noise levels measured at a distance of IO meters 
from the ROWPU ranged between 78 and 82dBA. 

(6) (U) The current flight operations conducted by US, allied and host nations were identified 
during this site assessment as an intennittent noise hazard. Direct readings of noise levels duri ng 
flyovers were consistently measured at l 28- l 38dBA: the duration of this noise level averaged 20 
seconds. Direct readings of run-up and engine testing noise levels in the Tent City area were 
measured at levels between l 20-l 35d8A: the duration of this noise level averaged 2 minutes, but 
could last as long as 10 minutes. Two overnight dosimetry recordings measured peaks over the 
OSHA/Army standard for impulse noise of 140dBA, one peak of l47.6dBA and one peak of 
I 4 l .7dBA. All other overnight dosimetry recordings measured peaks between l 22.3- I 38.8dBA. 
All overnight dosimetry peaks were measured during US. allied and host nation flight operations. 
l'hese noise levels should be considered hazardous, can be quite disruptive to shift workers 
resting, and may contribute to hearing Joss in personnel not adequately protected. All direct 
reading and dosimetry measurements were conducted in the tent city area. 

h. ( U) Health Risk Communication. 

(I) (U) Initial Efforts. At Stronghold Freedom. briefings on the results of the previous 
CH PPM-EUR assessment (reforence I) were given to the Installation Command group, the Air 
Poree senior staff and the Command Sergeants Major/ Senior NCO's meeting. 

(2) (U) Pre-survey Town Hall Meeting. A Town Hall meeting was held on 4 June to 
introduce tbe team and cover the results of the previous CHPPM-EUR assessment (reference I). 
The town hall attendance was mandatory for all personnel on Stronghold Freedom as directed by 
the Installation Commander. The installation commander (COL Love) provided some 
background information regarding installation efforts and a short summary of the team's 
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mission. CH PPM 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 ro environmental hazards. The specific topics discussed included: information 
concerning the DU/ radiological threat in Site I 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 sampliJ1g 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 fielded 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 
civ ilians 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) (Cl/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 
read ings obtained for radiation monitoring at Site I. 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 I 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 tJ1at 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. 

(5) (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 at1endees at the town hall meeting. 

(6) (U) Field Final Town Hall Meeting. A presentation on the status of the survey after 
field sampling had been completed was performed at a town hal I meeting on 14 June 2001 to 
inform the Stronghold Freedom personnel. This town hall risk communication session was 
presented jointly with the Commander. L TF 507 (COL Albert Love). the Technical Escort Unit 
(TEU) Commander, (CPT Regan Edens), and the Task Force Medical (TP MED) 261 
Commander. (L TC 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 fmdings from the 
medical screening and future surveillance plans (in response to the presumptive positive 
chemical agent results) conducted by TF MED 26 1. This town hall meeting was videotaped. The 
environmental hazards lri-fold was made available to all attendees as well as the fact sheet on 
Depleted Uranium tailored to Stronghold Freedom (Appendix I). 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 
incoming Stronghold freedom Commander, L TC(P) Jon Miller, on 29 June 02. He was 
informed of the results from the previous assessment (reference I), the current status of this 
assessment and the time frame for completion of the final report. A request was made for a final 
outbriefand town hall meeting prior to the departure oftheCHPPM-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 
th is artic le is provided in Appendix I. A close-out article was written for inclusion in subsequent 
newsletter (Appendix I). 

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

( I 0) (U) Final Town Hall Meeting. A comprehensive town hall meeting, communicating 
hea lth 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) (C/./REL) Health Risk Assessment. 

a. (U) (C//RE.L) Procedures. The sampling data discussed in the body of this report were 
used to characterize the potential operation occupational and environmental health risks fo r 
personnel deployed at Stronghold freedom. Exposure to compounds in soil, air. and drinking 
water were characterized. The risk assessment was per fo rmed according to doctrine described in 
US Army FM I 00-14 and US Army Center for Health Promotion and Preventive Medicine 
Technical Guide 248. The Radiological Threat Analysis is based on all sample results avai lable 
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both from the environmental site survey in Nov 200 l 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. 

c. (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. 

( I) (U) (Cl/REL) Activ ity Patterns. Strongho ld 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 I -year exposure will be assumed for this evaluation. The type of 
activities personnel may unde,take can affect exposure. J nformation 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) ~ Exposure Patterns. Based on the sampling data available, it is 
impossible to provide a complete assessment of potential exposure over lime. However. it is 
assumed for this assessment that the samples collected represent the overall condition of the 
Stronghold environment for the deployment duration. 

(3) (U) (C//REL) Exposure Periods. This repott assesses the potential for health threats 
based on daily exposures to compounds detected in soil , drinking water, and ambient ail" during 
the May - June 2002 sampling event. lt 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 l presents the 
maximum detected concentrations for each compound that exceeded its respective gu ideline 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). ff a MEG \.Vas not available, USEPA Region 9 Preliminary 
Remediation Goals (PRGs) were used. Any add itional sources consulted are listed individually 
The I-year MEGs are meam to be protective for continuous exposures to so ldiers up to a I-year 
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duration. The EPA Region 9 PR Gs 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 
genera lly more protective than the MEGs. 

Table I. (U) (C: ' l?c~ Data Analysis Summary 
Compound Media Maximum Guideline Source 

Detection 
Tetrachloroethylene Air 0.0061 mg/m3 0.0033 mg/m3 Region 9 PRG 
PM10 Air 0.702 mg/m3 0.07 mg/m3 TG 230 

e. (U) (Cl/REL) Drinking Water. In addition lo 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 8. 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. 

r. (U) (Cl/REL) Radiation Survey. 

(1) (U) (C//R1:.L) Stronghold freedom Confine. Potential internal and e>-1ernal radiation 
hazards in air. water. and soil can be classified into threat categories based on a comparison or 
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 ganuna 
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 ROW PU potable water for 
nonconsumptive uses indicated the water met the World I lealth 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) (C//REL) Site I. The only area with detected external radiation measurements 
above background were in the Site I 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 e>-1ernal 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 

Page 26 

DECLASSIFIED SECRET//REL TO USA AU8 CAN ead GBRJ/MR 



DECLASSIFIED SECRET//REL TO USA, AUS CAN: aee CBR//MR 

(U) (S//REb) Field Final Report, Environmental Site Survey and Operational Health Risk 
Assessment, Stronghold rreedom. Karsh i-Khanabad Airfield, Uzbekistan, 31 May-14 June 2002 

acute exposure threat. The only soi l samples with higher than typical background levels of 
rad ionuclides were from Site I area and from subsurface soil collections. Appendix C, Table C­
l provides a complete list of all sample results from the fo llow-on environmental site survey. 

g. (U) (CJ/REL) Hazard Probability. The hazard probability ranking chart in TG 230 was 
used to assign a hazard probability to each environmental media. 

(I) (U) (Cl/Rel) 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 we ll as particulate matter< 10µ (PM 10) . 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. 1he hazard 
probability was classified as Likely. 

(2) (U) (C//REb) Radiation Survey. The Hazard Probability Ranking Chart in TG 248 
was used to assign a hazard probabi lity for radiologica l hazards in soil and air at Stronghold 
Freedom and Site 1. 

(a) (U) (CJ/REL) Stronghold Freedom Confine. For the purpose of this assessment, it 
was assumed that troops occupy ing StTOnghold Freedom would live and patrol the area 24 hours 
per day for up to I year. Therefore, the potential for daily contact with radiation exists for up to 
I 00% of the field unit. However, less than I 0% of personnel will experience exposures above 
background, therefore, the resulting hazard probability ranking for exposure to radiation above 
background is classified as UN LIKELY. 

(b) (U) (C,l/REL) Site l. For the purpose of this assessment, it was assumed that fewer 
than 20% of troops occupying Stronghold Freedom would be in the Site I area and then only 
during daylight hours for only a few hours per day for up to I year. The air sampling resulls 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 sign ificant radiation hazard at Site I. Therefore, the resulting hazard probability 
rankjng for exposure to radiation above background is classified as UNLIKELY 

g. (U) Hazard Severity. The hazard severities associated with exposure to the detected 
leve ls of compounds in al I 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 classificati on was reevaluated and 
resulting threat levels are included in Appendix G. Potential health outcomes for each 
compound are also included in Appendix G. 

( I) ( U) (C,l/REL) Ambient Air. 
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(a) (U) (C//REb) 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 additionaJ surveillance. Concentrations of 
tctrachloroethylene slightly exceeded the Region 9 PRG, which was the only available guidel ine 
in th is instance. Exposure to high levels oftetrachloroethylene can produce symptoms such as 
dizziness, eye and skin irritation, respiratory irritation and suffocation. It is estimated that less 
than I 0% of personnel may experience health effects. The resu lting hazard severity for 
tetrachloroethylene is NEGUGlBLE. 

(b) (U) (Cl/REL) PM 10. Measured PM 10 concentrations also exceeded the long-term 
guideline in IO of the 11 samples which produced valid results. Potential affects of PM10 

exposure include irritation of the eyes, skin, throat, and respiratory system. These effects are 
considered temporary irritation and it is estimated that greater than I 0% of personnel may 
experience effects. Therefore. the hazard severity for PM 10 exposure is considered 
MARGINAL. 

Hazard Severi for Ambient Air Com ounds 
Concentration Guideline Severity Rank 

lene 0.0061 mo/m3 0.0033 m /m3 Ne Ii ible 
PM 10 0.702 m /m3 0.070 m m3 Maroinaf 

(2) (U) (C//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) (Cl/REL) Risk Characterization. In order to evaluate the overall operational risk, the 
hazard probability and severi·ty 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) ''::...1m rr ' Operational Risk Levels 
Air 

Compound l lazard Probabilitv Hazard Severity Operational Risk Confidence 
Tetrachloroethv lcne Likelv Negligible Low Low 
PM10 Likelv Marginal Moderate Low 
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(U) The confidence in the air assessment was considered low due to the highly variable 
natme of air concentrations and the limited temporal scope of the available sampling data. 

i. (U) (Cl/REL) Radiation . In order to evalu,1te the overall operational 1isk posed by OEH 
radiation hazards at Stronghold Freedom. the hazard probability and severity for radiation doses 
were used with the Risk Assessment Matrix provided in TG 248. The confidence in the estimate 
is also provided. For the estimated radiation doses received during deployment at Stronghold 
Freedom, the ORM risk estimate is LOW. A LOW confidence level was assigned for the 
radiation exposures discussed in this report. This low confidence level is due to the highly 
variable nature of air concentrations. the lack of detailed information regarding true soldier 
exposures. the limited temporal scope of the available sampling data, and the limited availability 
of data on health effects due to the low-level radiation exposure. Table 3 summarizes the 
radiation ORM estimates for Stronghold Freedom. 

Table 3. (U) ' C' ' ~ -cT ' Radiation Operational Risk Management Estimates 

Location Hazard Hazard Operational Confidence 
Probabilitv Severity Risk 

Stronghold Freedom Unlikely Negligible Low Low 
Confine 
Site 1 Unlikely Negligible Low Low 

J. (U) Develop Controls. 

(1) (U) (C/.lREL) Ambient Air. Most of the air samples collected did not indicate 
measurable levels of compom1ds. However some samples detected elevated levels of 
tetracWoroethylene. Since the operational risk for tetracWoroethylene is LOW, it is not 
necessary to talce action to reduce the air concentrations. However. some simple mitigation 
action could be undertalcen if a source of the compolUld can be identified. This could consist of 
removing or isolating the somce with soil cover. If this is not feasible. personnel could also 
simply avoid the area. Elevated PM10 concentrations were also seen dming wost days of 
sampling. In order to reduce the operational risk associated with PM10, personnel could utilize 
dust masks or avoid extensive outdoor activities during periods when dust levels in the air are 
noticeably elevated. Active dust control measures could also reduce the concentrations to more 
acceptable levels. Implementation of these measures would reduce the operational risk to LOW. 

(2) (U) (Cl/REL) Radiation. Risks due to exposure to soil at Site 1 (AAM/ASM) can be 
reduced by minimizing contact with potentially contaniinated soils. Since most of the elevated 
levels of chemicals in soil were folllld in subsurface soils, excavation should be limited. If 
excavation is necessary sampling should be conducted and personal protective equipment used. 
Troops should avoid prolonged contact with areas where subswface soils have been exposed or 
brought to the surlace during berm construction or other excavation activities. In addition, 
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proper basic sanitation measures should be taken to include frequent hand wash ing and 
laundering of uniforms as avai lable. If these controls were observed, the overall operational risk 
level would be maintained as LOW. 

k. (U) (C//REL) Chemical ORM Uncertainties. Overall, this OEH evaluation is meant to be 
conservative and should be adequately protective of soldiers· health under the conditions 
evaluated. However, a degree of uncertainty is inherently associated with this type of 
assessment. The true exposure frequencies of Stronghold Freedom personnel were not known so 
it was assumed that soldiers would be exposed to the detected hazards continuously for an entire 
year. However. the samples collected to date are only representative of environmental 
conditions over a brief time period. It is impossible to account for natural variation in the levels 
throughout the course of a year. This is particularly true for ambient air qual ity wh ich can 
change rapidly and may be highly variable from one day to the next. Tn addition, the potential 
cumulative effects of exposure to similar compounds in different media, or different compow,ds 
with similar mechanisms of action, cannot be quantified. There were some compounds detected 
that did not have toxicological data and guidelines available for comparison. These compounds 
were not evaluated in this assessment. This is a significant source of uncertainty in the 
evaluation. Future iterations of this evaluation will allow for a more accurate evaluation of 
potential hazard. 

I. (U) (G//REL) Radiation. Overall, this radiation OEH evaluation is meant to be 
conservative and should be adequately protective of soldiers' health under the conditions 
evaluated. However, a degree of uncertainty is inherently associated with this type of 
assessment. The true exposure patterns for Stronghold Freedom personnel were not known for 
most exposure pathways so it was assumed that soldiers would be exposed to the detected 
hazards continuously for an entire year. However, the samples collected to date are only 
representative of environmental conditions over a brief time period. It is impossible to account 
for natural variation in the levels throughout the course of a year. This is particularly true for 
ambient air quality, which can change rapidly and may be highly variable from one day to the 
next. This is a significant source of uncertainty in the evaluation. Future iterations of th is 
eva luation may allow for a more accurate evaluation of potential hazard. 

9. (U) (Cl/REL) Conclusions. 

a. (U) (Cl/REL) Of the two compounds detected in air that exceeded guidelines, 
tetrachloroethylene appears to pose a LOW operational risk while PM10 levels pose a 
MODERATE operational risk. As a result, tetrachloroethylene is classified as a health threat 
while PM 1u is considered a potential medical threat. Areas with noticeable vapors should be 
avoided if possible and protective measures should be taken if outdoor activity is necessary 
during periods when high particulate levels are noticeable in air. In add ition, active dust control 
measures should continue in order to help reduce airborne particulate levels. If these measures 
are taken, the overall operational occupational and environmental health risk for the Stronghold 
would be LOW. 
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b. (U) (Cl/REL) Radiological Survey. Very small amounts or non-US origin DU are 
present in Site I; the radiation hazard from thjs material is low. No DU or any other elevated 
levels of radiation were found within the camp. No radiological precautions are necessary for 
personnel at Stronghold Freedom unless entry into Site I is required. Basic precautions (e.g., 
wash hands and tools) wi ll minimize personnel exposure and avoid spread of contamination from 
the Site I . The health threat from radiological contamination at Stronghold Freedom is 
negligible. 

c. (U) Ambient Air Quality. inhalation of vapors from subsurface fuel contaminated soils 
could potentially cause adverse health effects in personnel at StTonghold Freedom. The clay 
soi ls have been shown to greatly mitigate ambient air exposures from subsurface fuel 
contaminated soi ls to either very low or non-detectable levels. For this reason, a ·'no digging'· 
directive must continue to be implemented and enforced for these areas to minimize/ prevent 
exposures via the air pathway. Additionally. ambient air sampling confirmed that inhalation of 
respirable particulates could be a viable exposure pathway for personnel stationed at Stronghold 
Freedom. There were ten samples that exceeded the TG 230 annual guideline of 70 µg/m3 of 
PM,o. with two exceeding this standard by a factor of four (e.g., over 280 µg/m3). Surface soil 
samples did not indicate heavy metal, PAH. PCB. pesticide. or herbicide contaminants that 
would prompt additional health concerns with respirable particulates at this time. Particulate 
filters did not detect the presence of a significant concentrntion of heavy metals. Monitoring for 
organic and inorganic air contaminants should continue at Stronghold Freedom in order to 
provide additional exposure data (IA W requirements of references 8 and 9) and evaluate the 
efficacy of countermeasures. Equipment, environmental media, and sample analysis to perform 
this monitoring can be provided by USACHPPM. Preventive medicine personnel assigned to 
Stronghold Freedom wi II be best suited to perform this mission. 

d. (U) Drinking Water Qual ity. The water produced by the on-site ROWPU does not pose a 
health risk to US personnel. The ROWPU treated water is safe to use for both potable (assuming 
adequate disinfection and bacteriological monitoring) and non-potable purposes. including 
showering, hand washing, teeth brushing. and industrial uses. 

e. (U) Soil. 

( I ) (U) Surface Condi tions. The soil contains trace levels or various contaminants at and 
below the surface. These contaminants do not pose a health threat at the levels detected in this 
study. 

(2) (U) Subsurface Conditions. Elevated levels of VOCs were detected at distinct 
locations below the surface. The elevated levels of VOCs and TPH appear to be related to fuel 
transmission and storage activities that predate US Forces on the Stronghold. These 
contaminants do not pose a health threat at the levels detected in this study based on limited 
exposure pathways. 
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f. (U) Asbestos. No health hazard exists at Lhis time to personnel assigned to Stronghold 
Freedom from airborne asbestos fibers. No immediate or long term health effects can currently 
be attributed to an airborne asbestos exposure received at Stronghold Freedom. No evidence of 
gross asbestos fiber contamination exists at this site. Previous efforts to clean up asbestos tile 
debris noted during the initial survey have been effective. All occupied build ings containing 
asbestos fiber building materials have been identified in this report. 

g. ( U) Lead Based Paint. One LBP sample taken in the vault/living quarters of the finance 
officer at the One Stop In-processing facility is positive for lead content. Due to the location of 
the sampled area (office environment. no food preparation and handling). this poses a negl igible 
health effect to Stronghold Freedom personnel. 

h. (U) Noise Sources. The US, allied and host nation flight operations pose both a nuisance 
and a periodic health threat to personnel assigned to Stronghold Freedom. The combined noise 
sources at this site generate noise levels that are equivalent to a large city or an industrial fac ility. 
Noise levels are not appreciably lower during the overnight hours. 

i. (U) Operational Risk Management Estimate. Of the two compounds detected in air that 
c>.ceeded guidelines. tetrachloroethylene appears to pose a LOW operational risk wh ile PM10 
levels pose a MODERATE operational risk. As a result, tetrachloroethylene is classified as a 
health threat while PM10 is considered a potential medical threat. 

JO. (U) Recommendations. 

a. (U) The fo llowing controls should be implemented in order to minimize the operational 
occupational and environmental health risk from air: Areas of identifiable contamination should 
be avoided if possible. Potential sources of elevated air concentrations should be mitigated by 
covering with soil or other appropriate measures if desired. Dust masks should be worn during 
periods of high wind or other conditions that could produce elevated levels of PM10. Active dust 
control measures should continue. 

b. (U) Continue to monitor all media in order to detect changes from the current baseline 
conditions, document exposures, and determine the effectiveness of the risk control practices. 

c. (U) The operational OEH risk assessment should be updated as additional sampling data 
become available. 

d. (U) Radiological Survey. No radiological precautions are required for the general 
population stationed at Stronghold Freedom. Keep Site I as a posted ''Off Limits" area. 
Personnel should not enter the Site 1 area unless required by mission. Ensure that all personnel 
who enter this area wash hands and tools upon leaving the site. Respiratory protection is not 
necessary for personnel entering this site as long as dust exposure is controlled. 
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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 to. 
paving or placing rock along uncovered road and trails, aggressively watering down or capping 
uncovered areas. and instituting pol icies in order to minimize disturbances of soil (e.g. digging) 
and traffic along dirt roads. 

f. (U) Drinking Water Quality. In form personnel that their drinking water is safe for 
potable and non-potable purposes. Th is 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 earliest 
opportunity. If digg ing 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. If 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 
funct ional in case of chemical agent attack. 

(b) (U) Tyvek suit with Saranac coating 

(c) (U) Nitrile gloves (or simi lar impermeable gloves) 

(d) (U) Rubberized overboots 

h. (U) Asbestos. Manage undamaged roofing tiles in place. Perform any removal of 
damaged Liles from the 4161

h 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 al l interior surfaces containing LBP with a HEPA vacuum 
cleaner, use soap and waler 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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j . (U) Noise Sources. Ban all low level flyovers of the Tent City area. Post all noise hazard 
areas, restrict access to areas that are known noise hazards to personnel assigned to the work site. 
Relocate refrigeration trailers parked at the entrance to the DF AC to an area behind the food 
storage and preparation area (along the interior perimeter road). Post the SSA refrigeration truck 
area as a noise hazard area, restrict access, and limit time spent in the area. Post the Prime Power 
faci lity as a noise hazard area and res trict access as noise levels in this area can be hazardous aud 
permanently damaging in a very short period of time. Attenuate noise levels generated by the 
Prime Power facility by erecting an 8-10 foot tall Hesco barrier wall along the internal perimeter 
of the conex wall , the backside of HAS 18. and the area between HAS 19 and the interior berm. 

k. (U) Future Environmental Monitoring. Continue to conduct periodic respirable 
pai1iculate ambient air monitoring and VOC monitoring us ing organic preventive medicine 
personnel. Coordinate with CHPPM-EUR for equipment, media, and analytical suppo11. 
Collect passive radon monitors deployed throughout Stronghold Freedom and return them to 
CHPPM-EUR prior to September 2002. 

1. (U) Risk Collllllunication. 

(1) (U) Continue aggressive health risk communication efforts on the environmental 
threats identified on Stronghold Freedom to ensure personnel are aware of actual threats and 
approp1iate countenneasures. Regular risk communication efforts will compensate for 
personnel turnover and provide deployed personnel with facts regarding their health, 
environmental health threats. and efforts undertaken to Initigate these health threats. 

(2) (U) Future Risk Communication. Continue to communicate health risks to all in­
coming personnel at Stronghold Freedom and provide periodic updates through the chain of 
command and in public fonuns (i.e., the post newsletter). 

12. (U) Point of Contact. The POC for this action is the undersigned and can be reached by 
telephone at ; e-mail:  or by US mail: 
Collllllander. USACHPPM-EUR, CMR 402, APO AE 09180. 

Appendices: 
A. ~ences 
B. - (redacted) 
C. (U) (Cl.lRBL) Tables of Results 
D. (U) Site Photographs 
E. (U) (Sl/REL) Sampling Coordinates 

//Original Signed// 
 

COL. MS 
Commanding 
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(U) (SJ/REL) Field Final Report, Environmenta l Site Survey and Operational Health Risk 
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F. (U) (S,l/RSL) Communications to Local Command 
G. (U) (CNREL) Operational Risk Management Estimate Summary Tables 
H. (U) Summary of Previous Findings and Recommended Countenneasures 
I. (U) Health Risk Communications 
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APPENDIX A 

REFERENCES 

I. (U) Memorandum, USACHPPM-Europe, MCHB-AE, 15 February 2002. subject: Final 
Report, Environmental Site Characterization aud Operational Health Risk Assessment. Site 1. 27 
October - 27 November 2001 (Original Document Classified). 

3. (U) USACHPM-Emope and USACHPPM-Main Directorate ofLaborato1y Services, 
Analytical Methods, 2001. 

4. (U) Department of the Almy (DA), Risk Management. FM 100-14. 23 April 1998. 

5. (U) USACHPPM Technical Guide (TG) 248, Guide for Deployed Preventive Personnel on 
Health Risk Management. August 200 l. 

6. (U) USACHPPM TG 230. Chemical Exposure Guidelines for Deployed Milita1y Personnel, 
January 2002. 

7. (U) USEPA Preliminary Remediation Goals. November 2001 . 

8. (U) DoD Directive 6490.2, Joint Medical Smveillance, 30 August 1997. 

9. (U) DoD Instmction 6490.3 , Implementation and Application of Joint Medical Swveillance 
for Deployments, 7 August 1997. 

10. (U) Joint StaffMemorandum, MCM-251-98. dated 4 December 1998. 

11 . (U) Headq11arters Department of the Almy Policy Letter, Force Health Protection (FHP): 
Occupational and Environmental Health Threats. 27 June 200 l . 

13. (U) U.S. Almy Center for Heal th Promotion and Preventive Medicine, USACHPPM 
Technical Guide 251 - A Soldier's Guide to Environmental and Occupational Field Sampling for 
Military Deployment (Draft). August 2001 
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(U) (~/£REL) Field Final Repo1t, Environmental Site StUvey and Operational Health Risk 
Assessment, Stronghold Freedom. Karshi-Khanabad Airfield, Uzbekistan. 3 1 May - 14 Jtme 
2002 

14. (U) (S//R.EL) Interim Environmental Site Characterization and Operational Health Risk 
Assessment. Stronghold Freedom, Karshi Khanabad Airfield, Uzbekistan, 27 Oct - 27 November 
2001 

16. (U) Overseas Environmental Baseline Guidance Document, date. 

17. (U) USACHPPM Technical Guide (TG) 236A. Basic Radiological Dose Estimation - A 
Field Guide, August 2001 . 

18. (U) Information Memorandmn, 12 Jtme 2002. HQUSACHPPM, subject: Uranium Found at 
Karshi Khanabad Airbase (Original Document Classified). 

19. (U) Memorandum for Record. 764th Ordnance Company, AFOD-DG. 5 Jtme 2002, subject: 
Radiation Readings. 

20. (U) Memorandum. USACHPPM-Em ope. MCHB-AE. 10 Jtme 2002. subject: False 
Positive Alpha Contamination at K2. 

21. (U) Federal Guidance Repo11 #1 L Limiting Va lues of Radionuclide Intake and Air 
Concentration. EPA. 1988. 

22. (U) Health and Environmental Consequences of Depleted Uranium Use in the U. S. Anny: 
Technical Report. U.S. Army Environmental Policy Institute. June 1995. 

(redacted) 

(redacted) 

25. (U) Memorandum. USA SBCCOM. AMSSB-CS, 22 June 02. subject: Samples Received 
from K2. 

26. (U) (S//REL) Memorandum. USACHPPM-Europe, MCAB-AE. 20 July 2002, Subject: 
Environmental Assessment. Hardened Aircraft Shelters. Stronghold Freedom. Karshi-Khanabad 
Airfield. Uzbekistan. 6 Jtme - 20 July 2002. 
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Table C-1 (U) (Cl/REL). Rad iological Results 

fiold ID Anal)tit_.l Panmrten Mr:a,ureml'nt l lniL, 
Vnlumc 

Samoled <ml) 
ludon Mcuurwtcnu 

~157-R..\ I Radon M~1isurrmc.nt ~ I llalnil EEC' 10 

:!157,RA4 Rodon Mtasurcmr:nt :! I llqlnil EEC J() 

:!157-Ri\7 Rn.don Me,asurement l 0,a/fnJ l:l:C LO 

Z157-R,\ lO Radon Mcosurcmcnl : 1 Bo,niJ EEC IU 
:LSS-R,\ I Radon Me..asurcmc:nt ~ B<llml EEC 10 

::158-RA8 Radon ,\Stasurtmem 2 B<J lnil EEC 10 
Soil S11n1olcs 

!156-RSL Sod· l;ronrum onlv HM m,tlk~ NA 

~15o-RS2 Sotl - L.r.ml\lm only ~ ,I() mo/l:o NA 
21So-RS3 Sml • l:r.uuum onlv 191 mu/ku NA 

215ti-RS~ Sod - Uron,um uni\· ~18 m;t/la, NA 

!15(~RS5 Sotl • Umn,um onlv J66 '""'"'' NA 
::1So-RS6 So,1 - Uranrumonh· ~ 19 llU!lki.t NA 

: 156-RS7 Soil - Umn 1um onlv : 14 ntWki, N,\ 

!15o-RS8 Sod· Uranium o nlv 187 n\!.,llrf' NA 

cl5S-RSI Sod- Uran1umontv ~07 mi:&! NA 

J l58-RS: Soil - UrnnJWn o nlv 103 1m/ lw NA 

\Vntrr .sara1~e 

215(,.RJII NestJc \\1n1cr- Cranrum 000117 mo/k~ 41 

S>1itJCS 

11$6.R\\'I Rnd Swme • urnnrutn 5 15 nuJ,arMle :-.'A 

ZIS&.R\V1 Rod SwtDc-- urnnmm JSO n~l5amol< :-;A 

c1Sb-RWJ Rad Swme • uramwn 580 n1tls,1mple NA 

::15b-RW4 Rad Swipe-- umn1tur1 235 nwsamnlc NA 
Zl56-RW5 Rad Swine • urnn mm 69 n!lln=Je NA 

Zl56-RWt, Rad Swmc • wunrum q: n0s,mnlc NA 

i156-RW7 RJ>d Swtoc • uran,um 145 nw snmnlo NA 

215~-R\\'l Rad Sw1pt • umnJWu 379 n.,Jsamplc NA 

:ISS.RW1 RnJ Sw1Pe - uramum S74 noisamnle NJ\ 

ZIS8,RW3 Rnd Sv,t1oc: • uranmm 150 riltls,mnlc NA 
215<l-R\\'I RnJ SWtDc • urnn wm 163 11~/samolc NA 

Z159-RW: RaJ Sw1pc: - uranium 236 no/u,mle NA 

ZIS~.R\\ J Rod S'A'1De • urnnmm 244 rhzl,:urElc NA 

215<1-R\\'.I l!.nd SWlllc - uranium ~49 111USilll1D10 NA 

Zl59-R\V5 Rnd SW\llc - uranmm 30~ ttWS3tn;)IC NA 
Air .unimes 

Zl58-RA! Au - Tl'A 41- untnrurn 11 n~ls•mnle 57 

1158-RA~ A~ - rFA 41- urnmum 36 ""'s,rnnlc 10 I 

Zl5i:I-R/\b Au- TF,\ 41 4 urJ.mum 46 OIUS3tmlc IU I 

!15S·Rt\'I All - TFA 41 - Urt:Ull\ltn 34 nu/samole 10 

1158,f\A LO Aa-• TFA •ll - umnrum !5 n,/sanvlc 111 

1157-RAc Arr- l'P,\ 41- urunrom I 7 n11.ts,rnnlc 19~ 

1157,RJ\5 /\a- - TFA 41 - ur.utrum 2 nl!f5:unole 101 

;!157·RA8 Air· ff·A -H • uranmm ! I niz/sarmlc 10 ( 

llS7·RA I I Air- l'FA 41- uru.nrum 27 nsz.ts:mmlc Jij 

Air '""'ol•• · ID Vol 

215S·lv\, Arr- TFA S • urann,m 12'1 n><ls•mnle t-0 ~ 

:158-MS A.- - TFA S - uranium 53 5 njl/somnl< 60 

1 Shaded samples are above action level (AL) 
~ Julian date 

C-2 

Conceaitration 
Re>ull l'nitli Action l..ewl 

ln,:/m3) 

0001 1 o.06 Wl..'1,V,•r 41\'L\,l h r 

!l(J0()5 0.03 WL\1/y r 4 WL\l ly r 

00003 0.01 WL\llvr 4\VL\1 1,-r 

uooos 0.03 \VL\,1/vr a WL\1 lv r 

00005 0 .03 WL.Mlvr 4 WL.M / vr 

00005 0-03 WLM/vr 4\VL.M / vr 

NA 148.00 n~/kl.!. S01tll.t/ke 

N1\ 2,46 lllltiki: 50Jlllt/l<ll 

Nt\ 1.91 nll!lbt 50nt,,./l:i: 

NA 2.18 nv, f\.. I 50~/k~ 

1'-A 2.66 m,z/k<t 50 Jlllt/k,: 

~A l.l 9 ,.,,.,11.., 50m,vkll 

~A 2.14 lll'1/l:O 50 =fl:• 
'l;A 1.87 n~/l,n 50 nw/l:o 

NA 2.07 n~i \co 50='~" 

~,\ 2.03 1lU!lkJ: 50 111,tikll 

!l:A 1.17 uu/1 :!O u.,JI 

NA 0.80 don~IOOcm2 IOOOdom' lOOcnC 

NA 0.59 dom'l00cm2 1000dom'100rm2 

NA 0.90 dptul lCXl cm2 IOOOdoml lOOcm:'. 

NA 0.37 dnm'I OO cm2 1000dnn\1100cnC 

NA 0.1 1 dom' l00cm2 I 000 d on~ ICKlcm2 

NA 0.1~ Joml00cm2 1000dom'100cm2 

NA 0.23 dpm'IOO cm:! IOOO dpm'IOO cm! 

NA 0.59 dom l00cni2 1000dnni/100cm2 

NA 0.89 dom' IOO cmZ 1000 dom'I OO cm2 

NA 0.13 dom'IOO cn\2 1000 do,n'IOO cm:! 

NA 0.25 dpm'lOOcrn:l 1000 dpm 100 cm2 

NA 0.37 dom'IOO cm2 1000 dom' 100 cm2 

NA 0.38 dom'IOOcm2 1000don>'IOO cm2 

NA 0.39 dpm IOOcnC 1000 dpm'IOO enc 

NA 0.47 don\1100cm2 1000dom'100cm2 

0 47 1.23£,-11 MB<tlm~ I 67c-7 Ml)Qlm' 

036 9 23&12 ~lllol m ' ' I 67e-7 Mlla/111 

046 1.18&11 MBo1m' I 67c-7 MBoim' 

0 34 8.81&12 M13alm' I 67c-7 MBaim' 

025 6A8&12 Mllq1m' 
1 

I 67c-7 MBQ1m 

ow l.!2&12 
. 

MBolrn I 67c-7 MBolm·' 

O:?O !-.OS&ll Mllalm1 I 67c-7 MBaln,3 

021 5.39&12 ~18Qinl I 67c-7 MBa1m' 

u:7 6.99&12 MBolm ' I 67c-7 MBolm' 

::!l .l 5.~5&11 Mllt11in1 1 67c-, MBaim' 

ll89 1-31&1 I ~!Bat m' I 67c-7 MBolm 
. 

DECLASSIFIED 8ECRETNR EL TO USA AUS C,~ eeEI GBR//MR 

Rcfor rnc, 

fOl 11. o 106 

FGRII . P 106 

FGRll , n 106 

FGIUJ. o 106 

FGl lJ.p JO(, 

FGR ll, n 106 

AEl'l p 153 

AEPI. o IS3 

AEPI. D IS3 

AEPI.P 153 

AEPl, o 153 

AEPI.o 153 

AEPI. p 153 

AEPI. p 153 

AEPI. n 153 

AEPI. D 153 

AEPl. n 15~ 

AEPl. p 153 

AEPI. o 153 

J\ EPI, p 153 

AEPl. p 153 

AEl'l o 153 

AEPI. o 153 

AEPlo 153 

AF.Pl. n 153 

AEPI, o 153 

,\EPl.o 153 

AEl'lp 153 

AEPJ. o 153 

,\EPI, p 153 

AEPLo 153 

AEPJ. o 153 

Fffi 11 . v 110 

Fffill , n 110 

FGIU I, o 110 

Fffill , P IIO 

Fffill.n IIO 

Fffi 11. o 110 

Fffi 11.p 110 

Fffi 11. n 11 0 

Fffi 11 o 110 

Fffi 11 , n 1 to 

Fffill.o 11 0 

O:n~Takrn 

6 Jun 0212157') 

6Ju11 02/21S7'l 

C, Jun 02(2157') 

6Jun 02(2157'1 

7 Juo 02(2158'1) 

7Jun 02(215lrl 

5 Jun 02 (21562
) 

S Jun O! 1:!156:) 

5Jur102!2156'l 

5 Jun 02 (21561 ) 

5 Jun 02 (2156:l 

5Jun01 (2156'l 

5 Jun 02(2I S61 l 

5 Jun 02(21561 

7 Jun 02(21581
) 

7 Jun 02(2158') 

5Jun 0'1(2156') 

5Jun 02(21562) 

Hun O'l (21S6' ' 

5 Jun 02(21S6'' 

5Jun 02(21S6'' 

5 Jun 02(2156') 

5 Jun 02121561' 

5Jun O'l(2IS6') 

7 Jun 02 (2158') 

7 Jun 02 1215s') 

7 Jun 02 (215s' 1 

8 Jun 02(2159'' 

8 Jun 02 (2157) 

8 Jun 02 (2159'• 

S Jun 02 (215\r) 

8 Jun 02(2159" • 

7 Jun 011215S') 

7 Jun 02 (21 Ss') 

7 Jun 021215s'l 

7 Jun 02 (2158') 

7 Jun 02 (21511') 

6 Jun 02 (2157') 

6 Jun 02(2157' 

6 Jun 02 (2157'' 

6 Jun 02 (2157') 

7 Jun 02(2158'' 

7 Jun 0'2 C215s') 



DECLASSIFlED 8ECRETI/RELTO U8f.. AUS CAN end GBR//M.R 

(U) (81/REL) Field Final Report, Environmental Site Survey and Operational Health Risk Assessment, Stronghold Freedom, Karshi ­
Khanabad Airfield, Uzbekistan, 3 I May 2002 - I 4 June 2002 

Table C-2 (U) (C//R£ 6). Soil Sampling Locations and Analytes. 

SAMPLE ID 
LOCATION 

DESCRfPTION 

2157-l ES Southwest Tent Citv 

2157-2ES Southwest Tent Citv 

2157-JES SouU1wcst Tent Cit)• 

2 157-4ES Southwest Tc111 Ci1v 

2J57-5ES Southwest Tent Cil'l• 

2157-SES (Dunlicatc1 l Southwest Tent City 
Between 

2159-IES I lcadquartcrs/1-lospital 
Between 

2 159-2ES I lcadquartcrs/l-Jospit.al 

2159-3ES Hospital 

2159-4ES Near Headquarters 
Between 

2159-SES I Jcadquartcrs/Hospital 

1 Duplicate sample of2 I 57-SS 
2 BGS - Below Ground Surface 
3 Julian Date 

SURFACE OR DISCRETE OR 
SUBSURFACI:. COMPOSITE 

SURFACE COMPOSITE 

SURFACE COMPOSITE 

SURFACE COMPOSITE 

SVRPACF COMPOSITE 

SURFACE COMPOSITE 

SURFACE COM POSITE 

SUDSURfACE • 0.75 111 BGS~ DISCRETE 

SUBSURFACE- 1.5 m BGS! DISCRETE 

SURFACE COMPOSITE 

SURPACE. COMPOSITE 

SURFACE COMPOSITE 

C-3 

COLLECTION IJATE ANALYTES 

6 Jun 02 (2 15i) Heavy Metals. PAIis. PCBs, Pesticides 

6 Jun 02 (2 1 Si) Heavv Metals. PAI-ls. PCBs. Pesticides 

6 Jun 02 (21 si) Heavy Metals. PAHs. PCBs, Pesticides 

6 Jun 02 (21571
) I leaw Metals. P Al-ls. PCBs, Pesticides 

6 Jun 02 (2 1573
) I lcnvv Metals, PAI-ls. PCBs. Pesticides 

6 Jun 02 (215?3) l-lcavv Metals. PAI-ls. PCBs. Pesticides 

8 Jun 02 (2 159') Hoavv Metals. PAHs, PCBs. Pesticides. VOCs, TPH 

I! Jun 02 {21591
) Heavv Metals, PAils. PCBs. Pesticides. VOCs, TPH 

R Jun 02 (21593
) llcavvMctals. PAHs. PCBs. l'esticides 

8 Jun 02 (215911 1-lcavv Metals. PAI-ls. PCBs. Pesticides 

8 Jun 02 (21593
) Hcavv Metals. PAHs. PCBs. Pesticides 

DECLASSJFIED SECRET/IREL TO USA AUS CAN &REI CBR#MR 



DECLASSIFIED SECRET//RELTO USA AUS CAN aed C8R//MR 

(U) (S//REL) Field Final Report. Envi ronmental Sile Survey and Operational Health Risk Assessment. Stronghold Freedom. Karshi­
Khanabad Airfield, Uzbekistan, 31 May 2002 - 14 June 2002 

Table C-3 (U) (Cl/REL). Soil Analytical Results - Heavy Metals 

SAMPLE ID 2 157-1 ES 2157-2ES 2157-3ES 2 157-4ES 2157-SES 2157-SES (Dup1
) 

LOCATION DESCRIPTION SW Tent City SW Tent City SW ·1 enl City SW fcnl City SW TcntCny SW Tent City 

SURFACE OR SUBSURFACE SURFACE SURFACE SURFACE SUIU'ACE SURFACE SURFACE 
DISCRETE OR COMPOSITE COMPOSITE COMPOSITE COMPOSITE COMPOSITE COMPOSITE COMPOSITE 

COLLECTION DATE 6 Jun 02 (2 1577
) 6 Jun 02 (2 15?7) 6 Jun 02 (2 1577

) 6 Jun 02 (2 1577
) 6 Jun 02 (2 15?7) 6 Jun 02 (21577

) 

PARAMETERS UNITS MDL1 RBC2 PRG' MEG-Soil' 

HEAVY M ETAL.5 
Arsenic m!!./lrn. 2 3 8 2.7 1.100 7 4.8 4.5 4 J.3 3.9 

Barium m!?/ku. 5 140.000 100.000 N0S1<l6 96 97 92 S2 98 93 
Bervllium 1111!,/I(!!. 0.5 4 ,100 2.200 16,000 0.55 0.55 0.58 0.53 0.52 0.54 

Cndmium m!?/kg 0 .5 1.000 810 130 BDI ' BDL' BDL' BDL' BDL~ 13DL5 

Chromium\ Iota I) mg/kg 5 No Std6 450 5.700 21 21 12 19 18 18 

Cobalt mi:u'lrn. 5 4 1,000 100,000 NnS1i ' 6.8 6.9 7.3 6.3 5.9 6.1 

Cooner mg/ke. 5 82.000 76.000 N0S1i· 14 17 1-1 12 II II 

l.t'll<l fll!?/kl!. 2.5 No Std" 750 2.200 13DL5 BDL5 BDl.5 BOL• 13DL' BDLi 

Man2an.:sc m!?/ko. 5 41 ,000 32,000 No Std1
' 390 420 440 390 390 390 

Mercury ( inonmni.: I m!?.lk!! O.J No St<lr, No Std'' .33 BDL' DDL' 13DL' 801.5 BDL' BDI 5 

Molvbdenum rnl)/kl! 5 10.000 I0.000 1.300 BDL5 BDL5 BDL5 BDL' BDL' BDL' 

N ickel mg/k,:t 5 41 .000 4 1,000 No Std6 18 18 19 16 15 15 

Selenium mPlkP 5 10,000 10.000 No Std'' 13DL1 BDLl BDL5 BDI ' 13DL' BOI ' 

Silver ffiQ/kQ I 10.000 10.000 No Std~ 8DL5 8DL5 
BDL

5 BDL' BDL5 BDLS 
Zinc m,,/k,, 5 6 10.000 100.000 69.000 45 48 43 36 34 36 

C-4 

DECLASSIFIED SECRETf/REL TO USA AUS CAN and CBR//MR 



DECLASSIFIBD SECRET//REL TO USA AUS CAN end CRR.l/MR 

(U) (SJ/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-3 (U) (Cl/REL). Soil Analytical Results - Heavy Metals - Cont'd. 

SJ\MPIJE ID 2159-I ES 

LOCATION DESCRIPTION Beiwt:en 
HO/Hosnital 

SURFACE OR SUBSURPACE SUBSURrACE 
DISCRETE OR COM l'OS1TE DISCRETE 
COLLECTION DJ\TE 8 Jun 02 (21597) 

PARAMETERS UN ITS MDL1 
RBC2 PRG3 MEG-Soil 4 

~ EAVY METALS 
Arsenic me/ke 2 3.8 2.7 1.100 4.9 
Barium me/ke 5 140,000 100.000 No Std" 97 
Beryllium me/ke 0.5 4,100 2.200 16.000 0.65 
Cadmium me/kg o.s 1,000 810 130 2.2 
Chromium (total) nll!/kg 5 No Std6 450 5.700 28 
Cobalt me/kQ 5 4 l.000 100.000 No Std~ 8.1 
Conner mg/kg 5 82.000 76.000 No Std<' 54 
Lead 111g/kl! 2.5 No Std6 750 2.200 29 
Manganese mg/ke 5 4 1,000 32,000 No S1d6 470 
Mt:rcurv (inorganic) mg/l,;11. 0.1 No Std6 No Std0 33 BDL5 

Molybdenum me/kl!: 5 10,000 10,000 I.JOO BDL5 

Nickel me/ke s -41,000 41.000 No Std" 25 
Selenium me/ke s 10,000 10,000 No Std6 6.3 
Silver lllQ/kQ I 10.000 10,000 No Std6 BDL5 

Zinc: nw./ke. s 610.000 100,000 69,000 I 10 
1 MDL - Minimum Detection Level 
1 RBC - USEPA Region lll Risk Based Concentrations for Industrial Soil 
' PRO - USEPA Region IX Preliminary Remediation Goals for Industrial Soil 
4 MEG - Soil Milita1y Exposure Guideline (from USACHPPM TG 230) 
5 BDL - Below Detection Limit 
'' No Std - No Standard Exists 
7 Julian date 

11 Duplicate sample of2 1.57-5S 

C-5 

2 159-2ES 
Between 

HQ/Hospital 
SUBSURFACE 

DISCRETE 

8 Jtm 02 (2 1597
} 

4.9 

JOO 
0.56 

1.3 

23 

6.9 

48 

21 

450 
BDJ} 

BDL\ 

20 

5.1 

B0L
5 

79 

2159-3ES 2159-4ES 

llospital Near HQ 

SUR.PACE SURFACE 
COMPOSITE COM POSITE 

8 Jun 02 (21597
) 8Jun02(21597

) 

4.4 5.2 

100 100 
0.55 0.82 

IA BDL.5 

23 28 

6.8 9.4 

29 17 

25 90 
440 490 

BDL5 BDL5 

BO!} BDL5 

19 22 

8DL5 6.3 

8DL5 BDL~ 
JOO so 

DECLASSIFffiD SECRET//RELTO USA AI JS CAN eea GBR//MR 

2159-5ES 
Between 

H0/1 losnital 
SUR.PACE 

COMPOSITE 

8 Jun 02 (21597
) 

4.9 

95 
0.83 

BDL' 

26 
9.2 

17 

11 

490 

BDL5 

BDL5 

22 

6.4 

BDL' 
51 



DECLASSIFIED 8ECR.ET//REL TO US,A,. AUS CAN end GBR//MR 

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

Table C-4 (U) ~. Soil Analytical Results - PAI-ls 

SAMPLE ID 2157- 1 ES 2l57-2ES 2157-31:S 2157--IES 2157-SES 2JS7-SES CDul) 

LOCATION DESCRJPTION SWTen1 C11y SW l'enl C11y SW Tent Cit) SWTent Cny SW Tent City SWTem C ny 

SURFACE OR SUBSURFACE SURFACE SURFACE SURFACE SURFACE SURFACE SURFACE 
DISCRETE OR COMPOSITE COMPOSITE COMPOSITE COMPOSITE COMPOSITE COMPOSITE COMPOSITE 

COLLECTION DA TF 6 Jun 02 (21577
) 6 Jw1 02 (21:;?7

) 6 Jun 02 (2 1577
) 6 Jun 02 (21577

) 6 Jun 02 (21571
) 6 Jun 02 (2 1571

) 

PARAMETERS UNITS MDL
1 RBC~ PRG' MEG-Soil' 

Po lvcvclic Aromatic I lvdrocar bons C PA Usl 

Accnapl11hcne m1!/kl!. 001 120.000 38.000 1,300 BDL; BDL5 BDL' 1301.s 8DL5 BDLs 

Acenaphthylem: m!!lke 001 No Std" No Std" Undc1cc1ablc BDL; 8DL5 BDL5 BDL
1 

BDL5 BDL5 

Anthrncenc mRlke. 00 1 610.000 10.000 61 BDL' 8DL5 BDL5 BDL
1 BDL' 8DL5 

Bcnzo(.i)anthrac~nc nw/k" 00 1 78 29 2.500 BDL' BDL' BDL' 8DL5 BDL1 BDL' 

Bcnzo(a)ovrcnc me./ke. 001 0 78 029 250 BDL' BDL' BDL' ROI ' BDL5 BDL 5 

Bcnzo(b )lluoroanthene me./kl?. 001 78 29 2.500 BDL5 BDL' BIJL' BDL1 BDI' BDL' 

Benz.0(1t.h.1Jpcrylcnc mi:,Jkg 001 No Std" No Std'' NoStd6 BDJ} BDL' BDL' BDL; BDL' BDL' 

Bcnzo(k)Ouoroanthenc mg/kg 001 78 2.9 3. 100 8DL1 BDL' rm1 ' BDL5 BDL' BDL' 

Chrvscne mJ?/k!l. 001 780 290 3.100 BDL' 8DL5 BDL! BDL5 BDl-5 BDL' 

D1bcnz(n.h)anthrncenc mg/kg 001 0.78 0.29 No Stdt BDL' 8DL5 BDL' BDL1 
8DL5 BDI: 

Fluoranlhcnc mll/ka 001 82.000 J0.000 42.000 BDL' 0.01 BDL' 8DL5 BDL5 8DL5 

Fluorene mil.Ike. 001 82.000 33.000 90 80L5 BDL..5 BDL' BDL' BDL' 8DL5 

lndcno( 1.2.3-cd)ovrenc mg/kg 001 7.& 29 No Std" BDL' 8DL5 flDl.1 8DL5 8DL5 0DL5 

Naohthalenc mg/ke. 001 41.000 190 220 BDL5 BDL5 BDL' fll)J} 8DL5 BDL1 

Phenanlhrene mi:,Jkg 00 1 No Std6 No S1d6 270 BDL' 8DL5 BIJL5 BDL1 BDL' BDL' 

Pvrene m!Vkg 00 1 61,000 54000 3 1.000 BDL5 0.02 BDL' 8DL5 BDJ.5 8DL5 

l -Mc1hylnaphLhalcnc m!Vkg 00 1 N0S1d'' No Std'' No Std'' BDL' BDJ/ 8DL5 8DL5 B0L5 
BDL5 

'.!-Mcthylnaphthalenc me./k!!. 0.0 1 41.000 No Std'' No Std'' BDI.' BDL' BDL' BDL5 BDL' BDL5 

C-6 

DECLASSIFIED SECR.ET//REL TO USA AUS CAN eed GBR//M.R 



DECLASSIFIED SECRET//REL TO USA AUS C,i\.~ an<'! CBR//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-4 (U) (Cl/REL). Soil Analytica l Resul ts - PAHs-Cont'd. 

SAMPLEIO 2159- 1 ES 

LOCAflON DESCRIPTION Bc1wee n 
110/Hosailal 

SURFACE OR SUBSURFACE SUBSURFACE 
D ISCRETE OR COMPOSITE DISCRETE 
COLLEC"nON DATE 8 Jun 02 (2 1597

) 

PARAMETERS UNITS MDL1 RBC2 PRG 1 MEG-Soil' 
Pol\'cvclk A rom a lic Hvdruca1·bons IPAH s) 

Accnanhlhcnc m12/kg 0.0 1 120.000 38.000 1.300 ))Of .5 
Acenanh1hv lcnc m!!./ lrn 0.0 1 No Std" No Su.I'' Undclcctahlc BDL' 
Amhroccne ml!/k11. 0.0 1 6 10.000 10.000 6.1 BDLs 
Bcnzo(a )amhracenc mc./k11. 0.0 1 7 .8 2.9 2 .500 13Dl .5 
Benzo(al1>vrene 1111'/ ki, 0 .01 0 .71! 0.29 250 BDL ~ 
Bcnzo(b)fluoronmhcne nwl k<> O.Ol 7.8 29 2.500 8DL 

t 

Bcnzo(!!.h.i)1>er,•lcnc mi>/k" 0 .01 No Sul° No Stet'' NuS1tl'' BDL; 
Benzo(k)nuoroanlhenc m2/lrn {l.01 78 2.9 3.100 BDI 
Chrvscnc 11112/ !;11. 0 .01 780 290 3. 100 BDL' 
Di.bcnz(a.h}antlirnccnc 1111!/k2 0.01 0.78 0.29 No Std'' BDI} 
Fluoramhcnc nwlk" 0.01 82.000 30.000 42.000 13Dl. 
Fluorcne m<>l ka 0.UI 82,000 33.000 90 Bot.' 
lndcno( I .2.3-cdmvrenc mr,/ki, 0.UI 7.8 2.9 No S1d~ BDL5 

Naohthalcnc 11112/kc> 0.0 1 4 1.000 190 220 0.02 
Phc nanthrenc m2/k12 0 .01 No Std r. NoStd6 270 BDL' 
Pvrcne mn/k11. 0.01 61.000 54000 3 1,000 BDL' 
I-Mc1hv lnaohthnlcne ml!/kn 0 .0 I No S1d" No S1d6 No Sid'' BDL5 

2-Methvlnaohthakne lllP/kp 0.01 -l 1.000 No S1d<• No Sid" 13DL5 

1 MDL - Minimum Detection Level 
2 RBC - USEPA Region Ill Risk Based Concentrations for Industrial Soil 
3 PRG - USEPA Region IX Preliminary Remediation Goals for Industrial Soil 
.i MEG - Soil Military Exposure Guideline (from USACHPPM TG 230) 
5 BDL - Below Detection Limit 
6 No Std - No Standard Exists 
7 Julian dale 
M Duplicate sample of 2 l 57-5S 

C-7 

2159-2ES 2 159-3ES 2 159-4ES 
8c1wcc11 

llospil:ll NcarJ-IQ I IO/Hosoi1al 
SUBSURFACE SURJ7ACE SURFACE 

DISCRETE COMPOSITE COMPOSITE 
8 Jun 02 (2 1597

) 8 Jun 02 (2 1597
) 8 Jun 02 (2 1597

) 

0.01 .13DL' BDl 5 

BDL~ 8DL5 
8Dl 5 

0.02 BDl.5 8DL' 

0.0 1 BDl.s 8DL5 

0 .01 8Dt s 8DL5 

0 .02 BDL5 13DI. 
0.02 BDI.~ 801.5 

0.01 BDL~ BDL~ 

0.02 8DL5 13 DL ~ 

BDL' BDL~ BDl.5 

0.04 BDI} BDL5 

0.01 8DL5 BDI.~ 

0.02 BDL5 BDL5 

0.0 1 BDL' BDL; 

0.05 BDL' Bnl 5 

0.04 RDL5 BDL5 

BDL5 BDL~ BDL' 
8Dl.5 BDI.' BDL' 

DECLASSIFIED SECRETl/REL TO USA .A.US CAN nnEI GBRJ/MR 

2 159-SES 
B1.nwecn 

H0/ 1-!osaital 
SURFACE 

COMPOSITE 
8 Jun 02 (21597) 

BDI 5 

0.22 

8DL5 

BDI 5 

8DL~ 

13DL5 

BOL 5 

1301.~ 

BDL' 

RDL5 

13DL' 

0.12 

BDL5 

16 

BOL5 

8DL5 

19 

18 



DECLASSIFIED SECRETJ/REL TO USA AUS CA.~ and CBR//!\4R 

(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-5 (U) (CJ/RJ;b). Soil Analytical Results - PCBs 
SAMPLE ID 2157-lES 2157-2ES 2157-JES 2157-IES 2157-SES 2IS7-5ES (Dup•l 

LOCATION DESCRIPTION 'i\V Tcnf ('11y $WTcn1C11y SWTem City SWTc111 Ci ty SW Tent City SW Tent City 

SURF ACE OR SUBSURFACE SURFACE SURFACE SURFACE SURFACE SURFACE SURFACE 
DISCRETE OR COMPUSITE COMPOSll'E COMPOSITE COMPOSITE COMPOSITE: COMPOSITE COMPOSITE 
COLLECTION I)ATF 6 Jun 02 (21577

) 6 Jun 02 (2 1577
) 6 Jun 02121571) 6 Jun 02 (2.1577

) (>Jrn102(2 1571
) 6 Jun 02 (2 1 s?11 

PARAMETERS UNm MDL1 RBC" PRG' MEG-Soil' 
Poh•chlorinared Binhcnvls fP('B~I 

2.,1',4 -Tnchlorobiohcnvl (PCB No 28) mi,/1.1.1 0 0005 No Sid'· No S1d~ No Std BDL5 8Dl ' BDL' BDL5 BOL' BDL' 
2.2'.5,5'-Tetrachlorob,oheovl /PCB No 52\ m>!ll:.~ 0 0005 No S1d• No Std6 No Std ' 1101.1 BDL' BDL' flDLs BDL' ROL' 
2.2'4.5.5'-Pc111achlo1obciDhcnvl (PCB Nu 101 t mi!/l~ 0 0005 No Std'' No S1d• No Stu• BDL' 8DL5 BDL5 BDL' BDL5 BDL' 
2.2'.3.4.4',S'-l·lcxachlorobmh11yl (PCB No 138) m>!lh 0 0005 No Std6 No S1d'' No Std' BDL' BDLs RDI ' BDL5 BDL' BDL; 
2.2'A.4'.S,5'-Hcxachloronmhnvl (PCB No 153) ml:ll<a 0 0005 No Std6 No Std' No Std' BDLs RDL' BDL' 13DL5 RDL' 13DL1 

2.2'.3.'1.•l'.5.5'-Henmchlorobiohnvl (PCB No 180) ml!lh 0 0005 No Std" No Sid• NoS1d'' BDL5 BDL' BDL' BDl.5 BDL' 13DL; 
tT01aJ PCB/Gennau Waste Oil Re,.. m>:lk• () OlS 29 l 0 2 I BDL' BDL' RDI.' BDL' 13DL' BDL' 

Table C-5 (U) (Cl/REL). Soil Analytical Resu lts- PCBs- Cont"d 

SAMPLE ID 215'1-1 FS 2159-:!ES 21 SQ-JES 2l5'>-4ES 2159-SES 

LOCATION OESC:RIPTION 
Between Between 

Hospital Near IIQ Between 
HQ/Hosp1tal I IQ/Hospital HO/Hosmtal 

SURFACE OR SUBSURFACE SUBSURFACE SUBSURFACE SURFACE SURFACE SURFACE 
DISCRETE OR COMPOSfTE DISCRETE DISCRETE COMPOSITE COMPOSITE COMPOSITE 
COLLECTION DATE 8 Jun 02 (2 1597

) 8 Jun 02 (21597
) 8 Jun 02 (21597

) 8 Jun 02 (2 159
7

) 8 Jun 02 (21597 

PARAMETERS UNIT~ MDL' RBC1 PRG' MEG-So,!' 

Polvcbloriu:ited Binbruvls I PCBsl 

2.4',4-'l'nchlnrnbinhcnvl (PCB No. 28) 11\w'kl\ 0.0005 No Std" No Std6 
NoS1cl6 BDL' BDLS BDL5 BDLS BDL' 

2.2'.5.5'-Tetrachlorobmhcnvl (PCB No 52) mc/k~ 0 0005 No S1d6 No Std'' NoS1d6 0.0007 BDLS BDL' BDLS BDL5 

2,2'4,5,5'-Penlachlorubeiohcnyl (PCB No IO I) 111"/ko 0 0005 No S1d6 No Std" No Stcl6 0.0022 0.0013 0.0017 BDL5 
BDL5 

2.2',3.4.4'.5'-Hcxach)orob1nhnvl (PCB No. 138) m!Vk~ 0 .0005 No Std~ No Stu6 No Stu6 O.OOS9 0.0036 0.0043 BDL5 BDLS 

2,2',4.4'.S,5'-H~.xach)ortl1>1ohnvl (PCB No 153) 1111\/kg 0 0005 No Std" No Std6 No Std6 0.0033 0.0022 0.0025 BDL5 
l3DL5 

2.2'.3.4.4'.S.5'-I lcotachlorob1ohnyl (PCB No. 180) mw'ki! 0 0005 No S1d0 No Std6 NoStd
6 

0.0009 0.0005 0.0006 8DL5 BDL5 

l'roial PCB/Gcnnan Wnstc 011 Rel\ mw'k~ 0 015 29 10 2 I 0.065 0.038 0.046 BDL5 
BDL5 

1 MDL - Minimum Detection Level; 2 RBC - USEPA Region Ill Risk Based Concentrations for Industrial Soil; 1 PRG - USEPA Region IX Preliminary 
Remediation Goals for Industrial Soil; 4 MEG- Soil Military Exposure Guideline (from USACHPPM TG 230); 5 BDL - Below Detection Limit 
6 No Std - No Standard Exists; 7 Julian date; 6 Duplicate sample of2 I 57-5S 
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DECLASSIFIED SECRET//RELTO USA AUS CAN and C BR//MR 

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

Table C-6 (U) (C//R.EL). So il Analytical Results - Pesticides 

lsAMPLEID 2157-IES 2157-2ES 2157-3ES 2157-4ES 2 I 57-5ES 2157-SF,S (Dup•) 

LOCATION DESCRIPTION SW Tent Ci ty SWT~ntC1ty SWTen1 C11y SWTemCi1y SWTenl Cuy SW l'cnt C11y 

SUR FACE OR SUBS UR!' ACE SURFACE SURFACE SURJ'ACE SURJ'ACE SURFACE SURFACE 
DJSCRETE OR COMPOSITE COMPOSITE COMPOSITE COMPOSITE COMPOSITE COMPOSITE COMPOSITE 
COLLECTION DATE 6Jun 02(2157'1 6 Jun 02 (21571

) 6 Jun 02 (2 1577
) 6 Jun 02 (21571

) 6 Jun 02 (1157') 6 Jun 02 (11577
) 

PARAMETERS UNITS MDL1 RBC2 l'RG' MEG-Soil' 
Pe;<ticides 

Aldnn 111•1Jt., 0 02 0.34 015 3 BDLs BDL' BDL5 BDL5 BDL5 BDL' 
aloha HCH m11/Jrn 0 02 0 91 0 59 No Std• B0L5 BDL' BDI) BOL5 BDL' 1m1.1 

IA1razine nwllw 0 02 10 ll No Std'' BDL' BDL' BDL1 8DL5 BDL' BDl.5 
1Azin11hosc1hvl m!!lk11 0 I No Std'' NoS1i No Sid'' 8DL1 BDL5 BDL' BDL5 801.1 BDI 5 

lbeta IICH nw/k,• 0 02 3.2 2 J NoS1d" BDL' BDL' BDL' BDLS BDL' BDL' 
lchlorfenvinohos nu!llw 0.1 No S1d• No S1d'· No S1d'' 8DL1 llDl.5 BDL BDLS BDL' BDL5 

delta IICI J nw/k~ 0 02 No S1d'' No Std" NoSuf• BDL 1 llDL' l:lDL' llDl s BDL' 8DL5 

D1cldnn m,,11,,, 0.02 0.36 Cl 15 51 RDL' BDJ.5 BDL BD1.1 BDL BDl.5 

D1mcthoa1e 111 .. 11rn 0.1 No Std" 18() N0S1d'• BDL' BDL' BDL5 BDL5 BDL; BDl.1 

1!Umnm J·JCH (l.111da11c) n,,,11,., 0 02 44 29 560 BDL5 BDL' 8DL5 8DL5 BDL BDL' 
Hc01achlor mu/lt., 002 13 0 55 2 BDl.s BDL' BDL' BDL1 BDL 5 BDL' 
Hco1:1chlor Eooxidc mdk" 0.02 0.63 0 27 I 5 BDL5 BDL' RDl.5 8DL1 BDL BDL1 

Hcxachlorobenzene.1 I-ICB) midi..~ 0 02 3.6 l 5 31 BOl.5 LIDL' BDL5 13DL5 BDL.' BDL ' 
Mc1hoxvchlor mofl.o 0.05 10.000 4.400 No Sid" B0L5 13DL' nor.' ODL' ADI 5 BDL' 
O,o'.1)1)[) me/Im 0.05 24 17 No Std'' BDL5 1301.1 B0L5 BDL1 BDl.5 BDL' 
o,o'-DDE 111t'/k<• 0.05 17 p No Sid'· 8DL5 BDL' BDL' LIDL1 801.5 8DL5 

o,n'-DDT 1111)/kQ 0.05 17 12 No Std'' BDL' BDl.5 801.1 BDL1 BDI 5 BDL5 

ln,p'.ODD 111"/1," 0 05 24 17 No Stcf 8DL5 BDL' BOL5 BDL' BDL' 8DL5 

lo.n'-DDF. mlllh 0 05 17 12 No Std'· BDL1 BDL' 801.5 BDL1 8DL5 BDL5 

lo.o·-onT mufl." 0 05 17 12 52 BDL' BDL' BDL' BDL1 801.5 BDL' 
Pars1h1onc1hvl mdki! 01 No Std'' N0S1d'' No Std" BDL' BDL BDI.' BDL

1 
BDI 5 ROI} 

l'arn1h10,1mc1hvl nw/k• 0 I No s,d'· No Std" No Sid" BDL' BDI.• BDL' BDL5 BDL' 13DL5 

S,mazme m,,11,,, 0 02 48 21 520 801.5 BDL BDL' BDL' 801 ' BDL 
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DECLASSIFIED SECRET//R(i;b TO USA AUS CAN end GRRt/MR 

( U) (SI/RtL) Field Final Report. Environmental Site Survey and Operational Health Risk Assessment. StTonghold Freedom, Karshi­
Khanabad Airfield. Uzbekistan. 3 l May 2002 - 14 June 2002 

Table C-6 (U) (C//REL). Soil Analytical Resu lts -Pesticides- Cont'd. 

SAMPLE ID 2159-IES 2159-2ES 2159-'\ES 2159-IES 2159-SES 

LOCATION DESCRIPTION Bel\\een Bct\\.:en 
Hospital Ncll1HQ 

Bt:t\\·Ct..-"11 

HOIHosD11al HO/Hospital HO/Ho;n11al 
SURFACE OR SUBSURFACE SUBSURFACE SUBSVRFACI:. SURFACE SURFACE SURFACE 
DISCRETE OR COMPOSITE DISCRETE DISCRETE COMPOSITE COMPOSITE C0MP0SIT6 
COLLECTION DATE 8 Jun 02 (2 1597

) 8 Jun 02 (2 1597
) 8 Jun 02 ('.?.1597

) 8 Jun 02 (215'171 8 Jun 02 (21597 

PARAMETERS UNITS MDL1 RBC' PRG' MEG-Soil' 
Prstkidrs 

Aldrin 1111!/lrn 0 0~ 0 34 0 15 3 BOL' BDL~ BDL' 

alnha HCH m .. 1i... 002 0 91 0 59 No Std'' BDL' BDL~ BDL' 

Atrazinc m e.Ike 0 02 26 11 No Sut• BDL' BDL' BDL5 

Az1nnhose1lwl m,:/k,: 0 I No S1d" NoS1,1" NuSto'· BDL' BDL5 BDI.' 

beta HCII ml!/k,: 0 02 32 2 I No Std'' BDL' BDL' BDL' 

Chlorfr11v111uhos 111 !!/ki, 0 I No Std'' No Std'' Nu Std" BOL' BDL5 BDL5 

kfclta HCH mu/ki, 0 02 No Std• NoSt,J" Nu Std'' B0L5 8DL5 BDI.' 

D1eldnn m"1ke 002 O 36 0 IS 52 BDL5 BDl.5 BDL' 

Dunelhoate 1110/ko 0 l N0S1d" 180 No StJ" BDL- BDL BDL' 

,~-nmma IICI! (l.rn,lanc) ml?ikl! 0 02 44 .! 9 560 BDL' B0L5 BDL' 

Heotnchlor ml?ikl! () 02 l l 0 55 2 BDL5 BDI} BDL' 

Heotachlor Eoox,dc 011!/kl! 0 02 () 6J 0 l7 l 5 BDL' BDL' BDL5 

I le,,achlorobe1m:ne (IICB) nm/kl! 0 02 36 I 5 31 BOL' BDL5 BDL' 

Methoxvchlor t11"1kt! 0 05 I0,000 4.400 No Std'' BDl.5 13DI.' BDL' 

o.o'-DDD me/ke 0 05 24 17 No Std" BDL5 BDL' BDL' 

o,n'-DDE mi:ikl! 0 05 17 12 No St,!~ BDL5 130L' BDL1 

lo,o'-DDT mi:/lrn 0 05 17 12 No Std'' BDL' BDI.~ BDL' 

lo,o'-DDD nu:/k!! 0 05 211 17 No Std'' BOL' BDL' BDL' 

ln.n'-DDE nu!/la! 0 05 17 12 NoStd1
' 0.17 BDL5 BDL5 

ln.11'-DDT 1111!/kl! 0 05 17 12 52 BDL5 BDL5 0.09 

Par.1thionc1hvl me:lk~ 0 I NoStcf No Std6 No Stet'' BDL5 BDL' BDL1 

Par.11hionmcthvl mWh 0 l No Std" No Std' No Std'' 8DL5 BDL; BDl.1 

· S1mnzmc rnalki? 0 02 48 21 520 BDL' BDL' BDL5 

1 MDL - Minimum Detection Level; 2 RBC - USEPA Region HI Risk Based Concentrations for Industrial Soil; 3 PRG - USEPA Region IX Preliminary 
Remediation Goals for lndustrial Soil; 4 MEG - Soil Military Exposure Guideline (from USACHPPM TG 230); 5 BDL - Below Detection Limit; 
0 No Std - No Sta11dard Exists: 7 Julian date: 8 Duplicate sample of 2157-5S 

C-10 

DECLASSIFIED SECRET//REL TO USA AUS CAN end GBRJ/M=R 



DECLASSIFIED SECRET/IR.EL TO USA AUS CAN aed GBR//M.R 

(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-7 (U) (C//REL). Soil Analytical Results - TPH and VOC 
SAMPLE ID 2159-IES 2159-2ES 
LOCATION DESCRIPTION Between HO/Hospital Between HQ/Hospital 
SURFACE OR SUBSURFACE SUBSURFACE SUBSURFACE 
DISCRETE OR COMPOSITE DISCRETE DISCRETE 
COLLECTION DATE S Jun 02 (2 1597

) 8 Jun 02 (21597
) 

PARAMETERS UNITS MDL1 RBc1 PRGJ MEG-Soil' 

TOTA L PETROLEUM HYDROCARBONS (TPH) 

TPH mg/kg I No Std6 No Std" No Stdb BDL' 18,000 

\/OLA TILE ORGANIC COMPOUNDS (VOC~) 

1.1, 1.2-Tctrachloroethanc JllQ/kQ 0.0 1 220 7 No Std0 BDL' BDL ~ 

I. I, I-Trichloroethane mwki:i. 0.01 570,000 1.-100 No Std" BDLs BDLs 

I, 1,2,2-Tetrachloroethanc m!l,lk11. 001 29 09 No Std6 13DL5 BDLS 

1.1,2-Tnchloroethane JllR/kl! 001 100 19 NoStl' BDLs BDL' 
I, l-Dichloroetham: mg/kg 0.01 200.000 0 76 No Std6 BDL' BDL' 

I. l-D1chloroethene mwJ<g 001 95 0 12 No Std6 BDL' BDL·' 

I .1-Dichloronronene mg/kg 001 No Std6 No Std" No Std6 BDLj BDLs 

1.2.3-Trichlorobenzene mg/kg 0.0 1 No Std6 No Std" No Std6 BDL1 BDLS 

l .2.3-Trichloropronane mg/kg 0 OJ 2.9 0 0031 No Std6 l3DL' BDL' 
1.2.4-Trichlorobenzene mwk1t 0.0 1 20,000 3,000 No Std6 BDL' BDL·' 

l .2,4-Trimethylbenzene mg/kg o.oi 100.000 170 5. 190 13DL' 45 
1 .'.!-Dibromo-J-chloroorooane mwku. 0.01 4 l 4 '.!JO BDL' 13DL' 
1.2-Dibromoethane mg/kl,! 001 0.067 0.048 No Std'' BDL1 l3DL' 
I ,2-Dichlorobcnzcnc ml!/k'1. 001 180.000 370 No Std0 BD1/ BDL' 
l .2-0ichloroethanc mg/kg O.Ol 63 U 76 No Std" BDL' BDL5 

I ,'.!-Dichloroorooane mo/Ito 0 0 1 84 0.77 No Std6 BDL5 BDLl 

1.3.5-Tnmethylbenzenc mQ/ku. 0.0 1 100,000 70 No Std6 BDL' 14 
1.3-Dichlorobcnzenc mg/kg 0.01 61,000 5., No Std6 13DL' ADl.5 

1,3-Dichloropropane mo/Im 001 No Std6 No Std~ No Std6 BDL5 130L' 
1.4-Dichlorobenzene mg/lqi 001 240 SI No Std" BDL' 13DL' 
2,2-Dichloropropane mfl.lkg 0.01 No Std" No Std'' No Std'' BDL' llDL' 
'2-Chlorotoluene mg/k.12. 0.01 41,000 570 No S1d6 BDI} l3DL' 
2-Mcthoxv-2-mcthylpropan~ mg/kg 0.0 1 No Std6 No S1d<> No Stci6 BDL' BDL1 

I 
4-Chlorotolucne 1111!/kn 0.0 1 No Std'' No Std'' No Std6 8DL1 BDL' 
Benzene mg/kg 001 100 1.5 310 BDL' 13DL' 
Bromobenzenc mi!lku. 0.0 1 No Std" 92 No Std'' BDL5 13DL' 
Bromochloromcthanc mg/kg 0.oJ No Std" No Std6 No Std" BDL' BDL' 
Bromodichloromcthanc mwkn 0.01 92 2.4 No Std6 BDL' BDL' 
Bromofom, mg/kg 0.01 720 310 No Std0 BDL' BDL' 
Bromomethanc mwJ<g 0.01 2.900 13 No Std" BOL' BDL5 

Carbon tetrachloride m!l.lka 0.0 1 44 0.53 No Stdb BDL' 1301.' 
Chlorobcn7.enc m!l.lkg 0.0 1 4 l.000 540 No Std6 BDL1 Bot.' 
Chloroethane n,Q/ko 0.0 1 2,000 6.5 No Std6 BDL' ADI' 
Chloroform mwJ<g 001 20,000 0.52 No Std6 BDL' BOL' I 
Chloromcthanc mg/kg 0.01 440 2.7 3.700 BDL' ODL' 
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DECLASSIFIED SECRET.l/REL TO USA AUS CAN aeEI GBR//MR 

(U) (SI/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-7 (U) (C//REL). Soil Analytical Resul ts - T PH and VOC- Conr d. 

SAMPLE ID 2159-IES 2159-2ES 
LOCATION DESCRIPflON Between 110/l loso,tal B<1tween HQ/rrospital 
SURF ACE OR SUBS URI· ACE SUBSURFACE SUBSURFACE 
DISCRETE OR COMPOSITE DISCRETE DISCRETE 
icOLLECTION DATE 8 Jun 02 (21597) S Jun 02 (21597) 
PARAMETERS UNITS MDLI RBC:! PRGJ MEG-Sofl4 
TOTAL PETROLEU)1 HYOROC-\RBO.NS TPll) 
ITPH m<>lln• I NoStd6 NoS1d6 No Std6 BDL5 18,000 

VOLATILE ORGANIC COMPOUNDS (VOCsJ 

O,bromochloromethanc mg/kg 0.01 68 2 7 No Std'' B0L1 B0L5 

D1bromomcthanc mi:fkg O.DI No Std6 No Std'' No Std'' BDL' 13DLl 

D1chlorod1f1uoromcthanc mi:lkit 001 4 I0.000 310 No Std'' 8DL1 BDL5 

Ethvlbenzenc mi:lk!! 0.01 200,000 230 130 BDL' 5.5 

Hcxachlorobu1ad1ene mi:/kg 0.0 1 73 32 No Std'' 8DL5 BDL1 

lsooroovlbc111..ene ml//ke O.Ot No Std0 No Std• No Std0 BDLl 7.1 

Mcthvlenc chloride mg/kg 0.01 760 21 No Std• BDL' BDL' 

Nc10htl111lcnc mil/kl! 001 41.000 190 220 BDL5 II 

~tyrene me/ka O.OJ 410.000 1.700 No Std" BDLl BDL' 

'.l'ctrachlorocthcnc I PCE l mwkR 0.01 110 19 No Std0 BDL5 BDL1 

h'oluene mi:fkg 0.01 41U.000 520 520 BDLs BDL1 

tTr1chlorocthcnc (TCEJ mil/kg 0.01 14 6 I No Std~ BDL5 BDLS 

1·nchloroOuoromc1hanc mg/kg 0.01 610,000 2,000 NoStd6 8Dl5 13DL' 

rnhalomcthancs. 1otal mi:fkg 0.01 No Std6 No Std6 No Std" BDL5 BDL!I 

Vinvl chlomk ml!/ka 0.01 7.9 0.83 No Std6 BDL! £3DL1 

Xvlene. total nu!lkl! 001 4.100,000 :!IO 210 8DL5 16.8 
c1s- I .l-D1chlo1ocLhc11c 1111!/kl! 0.01 20.000 150 No Std~ 8DL5 8DL5 

JCIS· 1 3-D1chloroprop~nc me/kg o.oi 57 Ill No Std'' BDL~ BO!} 

11-Uutvlbcn:i.cnc mg/kg 0.01 82.000 240 \:o Std6 BDL5 15 

n-l'ronvlbcnz.cne mi:lkl! 001 82.000 240 240 BDLS 17 

lo-lsooroovltolucnc me/kg 0.01 No Std" No Std" No Std'' BDLS 6.9 

scc-Buwlbcnzcnc me/kg 0.01 112.UOO 220 230 BDLS II 

tert-llutvlbcnzene mg/kg 0 01 82.000 390 No Std'' 8DL5 (lf)t l 

~rans-1.2-Dichloroethcnc mg/kg 0.01 41,000 210 N0Std1
' BDL5 BDL5 

tmns-1.3· D1chlorooroocnc mg/kg 0.01 57 l.b No Std6 8DL1 BDL5 

1 MDL - Minimum Detection Level 
2 RBC - USEPA Region Jll Risk Based Concentrations for Industrial Soil 
1 PRG - USEPA Region IX Preliminary Remediation Goals for Industrial Soil 
4 MEG - Soil Military Exposure Guideline (from USACHPPM TG 230) 
5 BDL - Below Detection Limit 
0 No Std - No Standard Exists 
7 Julian date 
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DECLASSIFIED SECRET.'/REL TO USA A,US Cf...,~ aed GBR//M:R 

(U) (SI/REL) Pield Final Report, Environ mental Site Survey and Operational Health Risk Assessment. Stronghold Freedom, Karshi­
Khanabad Airfield, Uzbekistan , 3 1 May 2002 - 14 June 2002 

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

Fla.DID 
LOCA 110N DFSCRIJ>TJON 

COU.ECTION DA TE 

PARAMLffERS UNITS MOL1 NSDWR2 15 Uday MEG' (5-<lay) 15 Uday MEG' (2-wccks) 
INORGANl C'J PHYS ICAL 

Alkalinny mg/L I No Std" No Std" No Std6 

Armnunln (as N} mg/L 005 No Std" 34 34 

Bromide mg/L 04 Nu Std'' NoStd 6 No Std'' 
Chloride mg/L s 250 600 600 
Color UNITS I 15 No Std6 

No Std'' 
Conduct1v11y µmhos/cm I No Sid'' No Std" No Std" 
Cya111dl'. free mg/L (l(JJ No Sid'' 2 :?. 

Fluoride mg/L 01 2 NoSiJ'' No Std'' 
Hardness (as CaCO, I mg/L I NoSt<l1

' No Sid" No Std'' 
Nitrite (as N) mg/L 003 No Std '' Nu Sid" No Std" 
Nnratc (a~ N) mg/I, 02 No Std" No S1d1

' No Std• 
Total Nitratc-N11n1e (a~ N) mg/L 003 Nu Std" No Sid'' No Std'' 
pH UllltS 00 1 6 5- 8.5 No S1c.J" N0S1Cl6 

o-Phosphmc (:is P) mg/L 02 No Sid~ N0S1d1
' No Std" 

Tomi Phosphorus (as P) 111g/L 005 No Std" No StdG No Std1
' 

Sulfa te las So/·1 mg/L 5 250 100 100 
To1al Dissolved Solids (TDS) mg/L 5 500 NoStd6 No Std6 

Turbidity Nl1..I 005 No Std" No Std6 NoStd1
' 

1 MDL - Method Detection Limit 
2 NSDWR - U.S. National Secondary Drinking Water Regulation 
3 MCL - Maximum Contaminant Level 
4 MEG - Military Exposure Guideline - Water (from USACf lPPM TG 230) 
5 OEBGD - Overseas Environmental Baseline Guidance Document 
" No Std - No Standard 
7 BDL - Below Detection Limit 
11 Julian date 
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I 

IS I/day MEG' ( I year) 

No Stcl1' 

No Std'' 

No StdG 

600 

No Std'' 

No Std'' 

2 

No::itd0 

No Std '' 

No Std'' 

No Std'' 

No Std" 

No Std" 

No Std'' 

No Std'' 

100 

No S1cl" 

NnS1d1
' 

OEBGD$ MCL3 

No Sid" 

No Std" 

No Stdr. 

No Std" 

No Std '' 

NoStd1
' 

02 

4 

No Std'' 

I 

10 

10 

N0Std1
' 

NoS1d<• 

No Std'' 

No Std'' 

N0Std1
' 
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2157-E\\l 1 
ROW PU Trcat~d Watc1 

6 Jun 02 (2157') 

11 

BDL
7 

BDl.7 

BDL7 

BDL7 

20 

BDI 7 

BDL.7 

13 

BDL
7 

0..1 

0.4 

6.1 

BDL7 

8DL7 

RDI 7 

.t7 

0.15 



DECLASSIFIED SECRET//REL TO USA AUS CAN and G8R//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 

l l1DIC L-~ ( U I ~, • urmK1m.!. vv au::r Ana1vuca1 KeSUllS - neavv 1v1e1a1s 
FfELD ID 2157-1::.Wl 
LOCATION DESCRIPTION ROWl'U Treated Water 

CQLJ_ECJ'ION DATI::. oJun 02 (2157''1 

PARAMtfERS UNITS MDL1 NSDWR2 15Uday MEG' (5-uay) 15 Uday MEG (2-weeksJ 15 Uda~ M EG1 
( 1 year) OEl:JGd MCl.1 

flFAVY MIT" I 'i 

Alununum mg/L 0.005 OOS-0 '.! No Std<' No Std6 Nu Std'' NoStd6 BDL' 

AntinM>ny mg/ L 0001 No Std" 0,002 0002 No Std" 0006 13DL7 

Arseruc mg/L 0.001 No Std0 01 No Std' 002 005 BDL7 

Barium mg/L 0,005 No StdG No Stu" No Std6 No Std'' 2 nor.' 
Bccylliurn n~/1 00002 No Std6 12 12 0007 (J()Ot BDl.1 

Boron mg/L 0.05 NoS1d'' 1 7 04 04 No Stu'' BOL' 

Cadmium mg/ L 00003 No Std'' 0.02 0.02 0 002 0()()5 BDL7 

Calcrum mg/L 05 No Std" No Stu'' No Std6 No Std'' No Std6 .j 

Chro1111u111 mgtL 0004 No S1d1
' 07 07 ()I 0.1 BDL7 

Cobalt mg/L 0.025 No Std0 NoStd1
' ~ll Std" No Std" No Std• BDL' 

Copper m.;/1 0 (lJ I NoStd1
' No Std'' No Std'' No Std'' l.3DL' 

Iron mg/L 0.1 03 No S1d6 No Std<, No Std'' No Std'· BDL' 
Lead rng/1 . 0()()1 No Std" 005 005 0015 No Std• BDL' 
Magnes1u111 mg/L OJ No Std'' JO 30 30 No Std'' 0.81 
M:mgancse mg/L 0.002 005 No Stu' No Sid" No Std" N0S1d1

' BDL7 

Mcrcu"' mg/L 0.0002 No Std'' Nu Std" No Std1' 00007 0002 BDI.' 
Molybdenum nii./L 0.005 No Std6 No Stu• No StJ6 0.02 No Std" J3DL' 

Nickel mg/L 0.002 No Std6 0.5 0.5 No Std" 0 I BDL' 
Po1assit1m mg/L 05 No Std" No Std'' No Sid'' No Std" No Std6 BDL' 
Selenium mg/L 0.001 No Std'' No Std'' No Std'' No Sid" 005 BDL 
Srlver mg/L 0.005 0.1 0.023 0.023 No Std<' No Std'' BDL7 

Sodium mg/L I No Std6 No S1d1
' N0S1d6 No Sid" No Std6 BDL 

Thallium mg/L 00002 NoStd1
' 0003 0003 No Sid" 0002 BDl.1 

Zinc mg/L 0,001 5 NoS1d1
' No Siu• 13 No Std" 0.012 

1 MDL - Method Detection Limit; 2 NSDWR - U.S. Nalional Secondary Drinking Water Regulation; 3 MCL - Maximum Contaminant 
Level: 4 MEG - Military Exposure Guideline - Water ( from USACHPPM TG 230); 5 OEBGD - Overseas Environmental Baseline 
Guidance Document; 6 No Std - No Standard; 7 BDL - Below Detection Limit; r< Julian date 
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DECLASSIFIED SECRET//REL TO USA AUS CAN and CBR//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 

l i:tUIC 1.....- I V I U ) '-- L ..:.." J:~-:::.i • u nnKtm:! warer Ana1vnca1 1<.esu1ts vucs 
FIELDIU :1Si-EWI 

LO(' A TIO/II DESCRIPTION RO\VPU T1co1cd Water 

COLI..ECTION DA TE o JUJ\ rr- (2157'1 
PA RAM rrroo UNlTS MDL1 /IISDWK' 
VOi ,., .,,, ,. "RGANII"' r n~»"":Nn~ N O r • \ 

IS l)dny MEG' (5-day i 15 I/Joy M &i1 (2-1,~cks J 15 l/dny MEG' (I yea,) OEBCDs MCL' 

Benzc.ne 11••/l, oooos No Std"' 01 01 Olll4 0(1()5 BDL1 

Ca1bon u:trne.hlor1de rro.:/L 00005 NoStd(I l t107 No Std0 
0005 BDL' 

Clilorobcn21:nc (~1onochlo1t1be11n:nc) <™IL IJOOOS No Std'' I I N(JStd' 01 8DL7 

l.:!-Dlbrocno-3-chloromooi\nc IDBCPI n .. tL 00002 No Std'' 0()9 00"..A OOO'J (10002 BDL' 
1.1-Dihromo<ihanc (EDB) nwt 000005 No Std' N0S1d" No Sid'' No S1d0 0()(1(!05 BDI 1 

1,2-D.:hlorobcrucne f o0 Dochlorohemx11c' n=iL 00005 No Std'' •i:! ,,:: Nt,StJ'' Ob BDL1 

l.4-Dichlorobc11Zl'11c fo-0,chlo, obcnzcnc) rno/L 00005 No Std'' 5 s No Std'' 0075 BDL' 
1.2 .. 0,c.htorocthane ""'"' 00005 No Std" 03 OJ N0S1d'' O(X)5 BDI.. 

l,l 0 Dtchloroc1hc11e llli.!11... 00005 NoSti I I) s Ne.Sid'' 0007 AUL' 
CIS· I .Z·Dx:hlorocthen<' mo/L ucrus No Std!\ ~ IS N1.\Sti1 007 BDL' 
truns .. 1 ~.!·OJCh lornttl1e11l" 11~/ L 00005 N0S1dt· •q 07 No Std'' UI BDL' 
I ~-D,chlorooronnnc '"''" 0000; No Std1 (1()1 004 No Stdh 0005 BUL-

ElhvR,enl:rnc n,o/L U(ll.l05 No S1d" 15 I; us 07 lllJL 
Mcthvlcnc 01londc. (U1chlo11111..:tl1ant') 111>!/L 0 0005 No Std'· 5 I l'\oSld1

' 0005 BDL 
Stvrcm: ""'' '- 00005 No Std' 10 I No Std~ 01 BUI.-

Tctrachloroethcnc (PCEl ""'' '- 0(005 No Std'' 09 09 No Std" 0005 llDL1 

Toluen e ""'' '- oooos No Std'' 10 I No StJ'· 10 0.0005 
1.2..4-Trw:hJorobcnamc mo/ I. 00005 No Std'' OOI, OOo No Std' 007 B1JL7 

I. I I-Tnchlome1honc lMc1hyl Cblorofonn\ 100/ L ocoos N0S1d'' so 20 No Std' 02 BDl} 
I, 1.:-Tnchlo,octhnnc nwL 00005 NoSrd'' 03 0~ NoSti' 0005 13DL7 

Tnd1lorocthcnc (TCEJ rnot/L 00005 N0S1d• 0~ OQ No Std' 0005 £lDL1 

\'m,·I Otlondc mo/L 000)5 No Std'' I~ J ~ No Std'' 000~ B0L1 

Xylene$. To1ol u1'llL 00005 No S1d11 .?(o cl) Nc:>S1d'' 10 13DL1 

2-Mctho,.,,.:.rnothvlorooano !M'fl!Ei 1112/L 00005 NoStJ' 11 J II J No Std'' 1-<o Std• BDL1 

Bromodichloron,etha111: lll<l/L IJOOOS NoStdf, ~g :s Ill No Std'· BOL1 

Dibromoehloronx:thanc nll!/L 00005 No Std' N0S1d'' No SLJ' (19 !',o Std" 13DL7 

BconlDronn nw.lL OU'.XJ5 NoStJ' " I NoS1d• 1':o Std• 13DL• 
Oilorofotm n¥tlL UW0.5 No Std'' : ' 05 Nn Std' 0.0021 

Tot:11 Tnhalom<thunc, ITTHM I 11111/L 00005 No Std' No Std'' NoSt<t" N0S1dti 0 I 0.01111 
1 MDL - Method Detection Limit; 2 NSDWR - U.S. National Secondary Dri nking Water Regulation; 3 MCL - Maximum Contaminant 
Level: 4 MEG - Mi litary Exposure Guideline - Water (from USACHPPM TG 230); 5 OEBGD- Overseas Environmental Baseline 
Guidance Document: 6 No Std - No Standard; 7 BDL - Below Detection Limit; 8 Julian date 
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DECLASSIFIED SECRETJ/REL TO USA AUS CAN aed CBR//MR 

(U) (SI/REL) Field Final Report. Environmental Site Survey and Operational Health Risk Assessment. Stronghold Freedom. Karshi­
Khanabad Airfield. Uzbekistan. 3 I May 2002 - 14 June 2002 

UlOlt: 1....-1 JIU I ~ urHlKJng VY alt:T AmllYllCaJ l~t:SU IIS resuc1ues 
FIELD ID 2IS7·E\VI 
LOCATION DESCRIPTION ROWPUTreated Water 

COLLECTION DA TE 6Jun 02(2157') 

PARAMETERS UNITS MDL1 NSDWR2 1511dny MEG' (5-dayJ 15 Udny I\IW (2-weeksJ 15 Uday MEG' t I y~ar) OEl3C~)s MCL' 
PESTJrIDei 

4,4-Mcthoxychlo, '""''- 0()0()( No Sut'' 003 003 No Std'' OQ.l BDL' 
/\lachlor ITU!/1 0000( No Std" 005 oos 005 0002 llUL. 

Alclnn ,ng/L 00001 No Std'' 00001 OilOO I 1)000]3 No S1d0 BDL7 

AtraZ111e nu,/L 00001 No Std ' 023 023 No Std'' OOOJ BDL' 
Ch lo1dn11 e nll!IL 00001 No Std1

' 003 OOJ 0003 0002 BDL' 
Dieldrin mg/1.. 00001 No Std'' 000023 0()()()23 00002 No Std" BDL7 

b1d1U1 nll!/L 000002 NoStd1
' Ooi 0007 0002 0002 BDL1 

llcptachlor ni,>/L 000002 No Std'' 0()()5 0005 N0S1d'' 0 0004 BDL 
Hcpcuchlm cpo,.,dc rn~/1. 000002 No Std'' 0005 N0S1d ' 000006 00002 BDL-

He"1Chlorohcn,cnc mi!/ L 00001 No Std' 0026 0026 00013 OllOI BDt' 
He"1thlorocyclopen I ud ,enc me/ L 00001 No Std• N0S1d1

' No Sui" No Std" 005 13DI 
-

1.JOdaoe (gamma-Bl IC) nll!/L 000002 No Std" 01 I)] 01 0 (>002 BDL; 

Simrnne 011'/L 00001 No Std'' 001 001 002 0001 RDl.7 

To)<llpbene n1l!/L 00001 No Std' No Std'' Nu Std 0005 0003 BDL 
3-Hydro:,.ycarbofuran mg/ L 00001 No Ste( N,1S1d'' Nu suf No Std'' No Std' 8DL1 

,\ldicarb ""'' '- 00001 No Std' No Std'' No Std0 No Std'' 0003 BDL' 
Al<l,carb Su lfonc rrw/1. 00001 l\uS1i· Nu Std0 l\o Std• No Std'' 0003 BDL7 

1\ldocarb Su lfoxidc 1111,/1. ()()001 No Sid" Nt1Std'' N0Std1
' NoStd1' oom 0DL7 

Baygo11 nlg/1. 00001 No S1d'· 001 002 No Std'· :-Jo S1d~ BDI..' 
Curbn1yl mgl t.. 1)0001 NoS1d ' 05 05 No Std'' No Std• BDL7 

Carboforan 1111!/ L 0()()(/J No Std'' 002 U(/2 NoSttf 004 BOLT 
1''1cthioc,1rb mg/ L 00001 No Std'' No S1J~ No Std'' No StJ" No Std" BOLT 

Methomyl rng/ L 00001 No Std• 003 003 No Std' 1'o Std'' BDL7 

Olelmy I (Vydate) 111i:/l. 00001 Nu Sul" 0 I 01 01 02 BDl.1 

2A-Dichloro1>henoxyacclntc 111!!/ L 00001 No Std' 05 014 005 007 Nm ,\ nalvll)d 
Pcnlachlorophcnol (f>CI') nu,/L 00001 1'0 Std'' () s 014 No Sul" ()001 :>lot Anulvzed 
Silvex(2.4,5-TP) nu,/ L 00001 No Std" 009 009 No Std" 005 Nol ,\nalvzed 

1 MDL - Method Detection Limit; 2 NSDWR - U.S. National Secondary Drinking Water Regulation; 3 MCL - Maximum Contaminant 
Level; 4 MEG - Mili tary Exposure Guideline - Water (from USACHPPM TG 230); 5 OEBGD - Overseas Environmental Basel ine 
Guidance Document; 6 No Std - No Standard; 7 BDL - Below Detection Limit; 8 Jul ian date 
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DECLASSIFIED SECRET//REL TO USA AUS CAN and GBR//MR 

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

1 i:IU IC \.,-IL. I U J , . . . unnKm!l wacer Anatvnca1 Kcsuns Y f\1-l S 
FIELD ID 
LOCATION DESCRll'TION 

COLLECTION DA TE 

PARAMtfERS UNITS MDL1 NSDWR2 15 Uday MEG1 (5-day) 15 1./day MEG4 (2-weeks) 
Pol,:cvclic Aromatic flvdrncarhons {P AHs 

Benzo-{a)-Pyrcnc mg/L 0.00002 No Std0 No Std 8 No Stds 
Bcnzo-{b )-Fluoran thene mg/L 0.00002 No Stdh No Std8 No Std8 

Bcnzo-(g,h ,i)-Pery I enc mg/ l 0.00002 No Std6 No Std8 No Std8 

Benzo-(k)-Fluoranthcne mg/L 000002 No Std6 No StdK No Std~ 

Fluoranthcne mg/L 000002 No Std'' No Std11 No Std8 

lndcno-{ l.2.3-c.d)-Pyrcnc mg/L 0.00002 No Std6 No Std8 No Std8 

Accnapluhcnc mg/L 0.00004 No Std6 No Stds No Std8 

Accnaphthylcnc mg/L 0.00004 No Std6 No Std~ No Std8 

/\nthraccnc mg/L 000002 No S1cf1' No Std8 No Std8 

Ben 7.o-(a )-A 111 hrnccnc mg/L 0.()0002 No Stdb No Std8 No S1d8 

Chrysene mg/L 0.00002 No Std6 No Std8 No Std~ 

Dibcnzo-(a,h)-A I hraccne mg/L 0.00002 No S1d6 No Stds No S1d8 

Fluorcnc mg/L 0.00002 No Std'' No Std8 No Std8 

Naphthalene mg/L 0.00004 No Std6 U.25 0.25 
Phemuuhrenc mg/L 0.00002 No Std6 No Std8 No StdK 
Pyrcnc mg/L 0.0(J002 No Std~ No Std8 No Std8 

1 MDL - Method Detection Limit 
2 NSDWR- U.S. National Secondary Drinking Water Regulation 
3 MCL - Maximum Contaminant Level 
~ MEG - Military Exposure Guideline - Water (from USACHPPM TG 230) 
5 OEBGD - Overseas Environmental Baseline Guidance Document 
6 No Std - No Standard 
7 BDL - Below Detection Limit 
8 Julian date 

C-17 

15 Uday MEG'' (I year) OEBGD5 MCL3 

0.005 0.0002 

0.05 No Std6 

No Std8 NoStl' 

0.5 No Std6 

l.9 No Std 0 

No Std8 No Std0 

2.8 No Std" 

1.4 No Std~ 

47 No S1d6 

0.US No S1d6 

1.4 No Std1
' 

No Std8 No Std6 

1.9 No Stdb 

0. 17 No Std0 

14 No Std~ 

1.4 No Stdr' 
-

DECLASSIFIED 8ECRET//REL TO USA AUS CAN eea G8R//Mll 

2157-EW I 
ROW PU Treated Water 

6 Jun 02 (215'r) 

13DL7 

BDL7 

BDL7 

BDL7 

fi[)l.7 

BDL.7 

BDL7 

BDL7 

ADL7 

BDL7 

BDL7 

BDL7 

BDL7 

8DL7 

13DL7 

BDL7 



DECLASSIFIED SECRETllREL TO USA ,"'~US CAN end GBRt!MR. 

(U) (ShlRHL) 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) (Cl/REL). Drinking Water Analytical Results - PCBs. Asbestos, and Radionuclides 

FJELD JD 
l..CX.:A TJON DESCRJPTION 

COUJ:CTION DA 1'E 

PARAMEl'ERS UNITS MDL1 NSDWR'/. 15 Uday MEG' (5-<layJ 
Pol"dtlnrinnt~d Binherw ls fP( Bs\ 

PCBs, Toial nl!,IL 00001 No Std" No Std'' 

IA,b!·.s tru. 

Fibers less than 10nm 1,000,000 fiber/L 007 No Std'' No Std" 

R.1clionuclilles 

Gross Alpha Acuvity pCliL 3 ~o Std~ NoStdr. 

C'.ross Beta Activity pCt1L •I No Std'' No Std6 

Combined Radium-??6 &.-2:?8 pCt'L NoStJ1' No Std" 

llramum. t J235/U238 rJt10 Unit less Not Applicable NoS1d6 No Sul" 

Ummum. Total 111!/L NoSt<l" No S1d~ 

Uran ium Ka110 Uncer1amtv Unnless No1 Applicable No Std" N0S1d'' 

1 MDL - Method Detection Limit 
2 NSDWR - U.S. National Secondary Drinking Water Regulation 
3 MCL - Ma'<imum Contaminant Level 

15 Uday MEG' (2-wceksJ 

No Std'' 

NoStJ'' 

No Std'' 

No Std• 

No Std" 

No Sid" 

No Stdt 

No Std" 

4 MEG - Military Exposure Guideline - Water (from USACHPPM TG 230) 
5 OEBGD - Overseas Environmental Baseline Guidance Document 
6 No Std - No Standard 
7 BDL - Below Detection Limit 
8 Julian date 
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l 5 f/dny MEG' t 1 year) 

No Std" 

No StdG 

No Std6 

No Std" 

No Std'' 

No Std" 

N0S1d1
' 

NoS1d'' 

OEBGJY MCl.1 

U.0005 

7 

15 

50 

5 

Nn Std1
' 

No Std'' 

No Std" 

DECLASSIFIED SECRET//REL TO USA AUS CAN end GBR//MR 

2157-EWI 
ROW PU Treated Wnter 

6Jun OJ (2157") 

13DL7 

BDl.7 

1m1} 

BDI 7 

0.00721 

0..204 

0.0002-l 



DECLASSIFIED 8ECRET#REL TO USA AUS CAN aed GBR//MR 

(U) (S1/RE6) Field Final Repo1t, Environmental Site Survey and Operational Health Risk 
Assessment, Stronghold Freedom, Ka rsh i-Khanabad Airfield, Uzbekistan, 31 May 2002 - 14 
June 2002 

Table C-14 (U) (Cl/REL). Ambient Air Sampl ing Locations and Analytes 

SAMPLE ID UX:A TION DESCRJPTION COLJ.£CrtON DA l'E ANALYrt.:S 
Volatile Oreanic Comoouncls fVOCs l Samul es 

2163-EVI Center ofE.'l:nvation m SSA (C3479) 12 Jun 02 (21631) voes 
2163-EVl Adiaccnt to !=.'l:avat1on m SSA (C34S6) 12Jun 02(21631) voes 
2163-E\13 FllTltied Area ofTent Citv (C3492)2 12 Jun 02 (2[631

) \iOCs 

2163-EV4 Frnnued Arca ofTent Citv (C3520)! 12 Jun 01 (21631) 'vOCs 
2163-EVS Trio Blank (C3523) 12Jun 02(21631) voes 
2164-EVl Tem Cilv -Tent 216 (C3482) 13Jun 02(216-1') voes 
2164-hv'2 Tent City - Tcn1 113 (C3488) 13 Jun 02(216-l') voes 
l lb+E\13 Tent City - Tent 155 (C3495) 13 Jun 02 (216-11) VOC's 

2164-E\14 Tent City -Tent 261 (0498) IJ Jun 02 (2164') vex::.~ 
2164-EV5 Bunker on Bem1 (C3499)2 IJJun02 (216-I' ) voes 
2164-EV6 Bunker on Berm (CJ511)1 13 Jtm 02(2 164' ) ~ 

2164-E\1'7 Trio Blank (C3516J IJJun 02(21641) \,OCs 

2165-EVl West Comer ofHosoital (CJ.184) 14 Jun 02 (21651) VOCs 
216S.E\12 Nonh Comer of Hosoital (C3490) 14 Jun 02 (21651) vOCs 

2165-E\13 East ComcrofHosonal (0491) I.JJun 02(21651) ~ 

2165-EV4 South Comer ofHosptial (C3500) t.Uun 02(21651! VOCs 
2165-E\15 I leado uancrs (0508) 1-1 Jun 02 ('.!1651) 'vOCs 

2165-EV6 Bunker Nexi to Heudouaners (C3513) I.JJun 02 (21651
) voes 

2165-E\17 T np 13lanl. (CJ480) 14 Jun 02 (21651) voes 

MiniVol Samolcs 

2157- lEP Eastern MiniVol - SSA 6-7 Jun 02(2157-21581) PM10 , Heavy Metals 

2157-2EP Wes tern MiniVol - Tent City 6-7 Jun 02(2157-21581) PM1o. I lcavy Metals 

2158- IEP Eastern Mini\lo l- SSA 7-8Jun 02(2158-21591) PM 10, Hcav) Mcrnls 
215&.2EP We.stem MiniVol - Tent City 7-8 Jun 02 (2158-21591) PM 10. Hcnvy Metals 

2159-IEP Eas tern MiniVol- SSA 8-9 Jun 02 (2159-21601 l PM'"' I leavy Mctnls 
2159-2EP Wes tern Mini\lol -Tent City 8-<) Jun 02 (2159-21601) PMrn. Heavy Metals 

2160- lEP Eastern MiniVoJ- SSA •J-IOJun 02 (:?IW-:?161 1) PM10. I lcavy Memls 

2160-2EP Wcs1cm MiniVol- Ten! Cit) 9-IOJun 02 ('.llffi.2161 1) PM10, Heavy Me1als 

2161- lEP Eastern Min1Vol - SSA 10-11 Jun 02(2161-2 t6i11 PM 10, I lea~ y Metals 
2161-28" Western MiniVol - Tent City 10-11 Jun 02 (2161-21621 \ PM 10, llcavy Metals 

2162-JEP Eas tern Min Nol - SSA l l-11 Jun 02 (2162-21631) PM10, Heavy Metals 
:? 162-21::P Western Mm1Vo l - Ten1 City 11-12 Jun 02 (2 162-21631) PMw, Heavy Metals 
2162-31:P Blank 12 Jun 02 (21631) PMw. Heavy Metals 

1 Julian date 
2 Co-located samples 
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OECLASSIFlED SECRET//REL TO U~A AUS CAN e e d GBR//MR 

(U) (S.1/Rub) Field Final Report. Environmental Site Survey and Operational Health Risk Assessment, Strnnghold Freedom, Karshi­
Khanabac.l Airfield. Uzbekistan. 31 May 2002 - 14 June 2002 

rable C-15 (U) (Cl/REL). Ambient Air Analytical Results - PM IO and Heavy Metals 

SAMPLE ID 2157-B'I 2157-fiP2 2158-EPI 

i,OCATION DESCRfPTION Eastern MmiVol - Western M111iVol - G:lstem MmfVol -
SSA fontCi1v SSA 

6-7 Jun 02 t>-7 Jun 02 7-SJun 02 
COUECTION DA TF 

(2 157-2158") (2157-215~· l (2158-2159.J 

PARAMEfERS UNlTS MDL1 24-HourNAAQS' I-Year Arr-Mt;d 
IPA(!Tfl"'.Hl ,\'Cf-""' l1Trn 'PM\ 

Paniculate Mauer 
< 10 um(PM1.,) ug/ m

1 

150 70 168.() 118.8 

llfA VY ~lf.:l"Al..S 

Anllmonv U!!/ m l 0 14 NoStd1
' No Std'· 1301 I BDL1 

Arsemc u1d 111' 007 No Std'' 11 EIDL1 BDL1 

Rcrdhum U1!/ m
1 0.(17 No Sul'' 00l4 8DL' BDL1 

Oidnuum U!!l m1 ().()7 No Std'' ft24 BO] I BDI 1 

C11ronuum Ul' m' 007 No Std" NoS1d" BDI 1 BDL1 

Lead IUtlm' 0 l•I No Std'' I 5 UDL1 BDL1 

M:ml!a.ncsc uwm' fl 28 No Stu'· 034 BDL1 8DL1 

Nickel U>!iml 007 No Std1
' 37 8DL1 BDL1 

Vanadiulfl U>!i m' 028 No Std" No Sid'' BDL1 BDL1 

Zinc ug,ni1 0 ,6Q No S1c1• N0S1<l1' 2.37 0.62 

1 MDL - Minimum Detection Level 
2 RBC - USEPA Region ITT Risk Based Concentrations for Ambient Air 
3 PRG - USEPA Region IX Preliminary Remediation Goals for Ambient Air 
4 National Ambient Air Quality Standard 
5 Air-MEG - Military Exposure Guideline· Air (from USACHPPM TG 230) 
6 No Std - No Standard Exists 
7 BDL - Below Detection Limit 
8 Julian Date 
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53.7 

BDL1 

RDl.1 

0DL1 

13DL1 

13DL1 

flDL1 

l:lDL1 

BDI.' 

BDI: 

BDL1 

2J'i8-B''.! 215'1-El'l 
Wcslcrn Mm.Vol- t':is1crn MiniVol -

Tent C11v SSA 
7-8 Jun 02 8-9Jun 02 

(2158-2159'1 (2159-21601
) 

702.0 386.7 

RDL1 BDL1 

BDL' IlDL1 

BDLt BDl 1 

BD1 1 BDL1 

BDL' BDI 1 

BDl.1 RDL1 

0.33 8DL1 

BDL1 BDL1 

13DL1 IlDL1 

BD!.' BDL.1 

DECLASSIFIED SECRET,l/REL TO USA AUS CAN and G8R//MR 

2159-EP~ 
Western MiniVol-

fcnt Crt, 
8-9Jun (11 

(2159-211,<>"I 

lmnlid result< 

8DL1 

BDl.1 

IlDl. 1 

RDL1 

8DL1 

BDL1 

BDL1 

BDL1 

BDL1 

BD!; 



DECLASSIFIED SECRET//REL TO USA AUS CAN end CBRl/MR 

(U) (S//REL) Field f inal Report. Environmental Site Survey and Operational Health Risk Assessment, Stronghold Freedom, Karshi­
Khanabad Airfield, Uzbekistan. 31 May 2002 - 14 Ju ne 2002 

Table C- 16 (U) (C//REb). Ambient Air Analytical Results - PM IO and Heavy Metal s 

SAMPLEID 2160-El'l 2160-El'2 1161-EPI 

LOC1\ TION DESCRIPTION 
&stem Western MiniVol - Eas tcm 

MmiVol - SSA Tent City Mm,Vol - SSA 

9-10 Jun 02 9- to Jun 02 10-1 I Jun 02 
COLLECTION DA TE 

(21(,0..2161 8
) (2100-2161~) (2 i 61-2 I 62g) 

PA RAMEfffiS UNITS MDL1 24-Hr NAAOS4 1-Yi::u A1r-MEGl 
PA RTIClfl .A TE " I,\ T TFU fl'.Ml 
l'ru11cLLla1c Moller 
" I011m(PM111) ui;1nl 150 70 183.0 163.9 10 2.5 

I IF,\ VY) lEf ALS 

Anlm'OnV Ul!im3 014 No Std'' NllStd0 BDL7 BD1 7 BDL7 

Ar,cn ,c U!!ini' 0.07 No Std" 1 1 8DL7 BDL7 BDL7 

Bcrylbum ugJm3 007 No Std" 0014 BDL7 BDL7 8DL7 

C.ndinum UJ!/ rn' 007 No Std<' 0 24 8DL7 8DL7 BDl.7 

Chromum uc/m3 0.07 No Std1
' NoStd1

' BDL7 BD1 7 
B1JL1 

Lead U1!/ m
3 () 14 No Std• I 5 8DL

7 
8DL7 8DL7 

M:tnl!anest! UJl/m 1 028 No Std6 0 34 BDI} BDL7 8DL1 

Nickel ug/1113 0.()7 No Std~ 37 8DL7 BDt} BDl.7 

Vanadium uJ:!./nl 0 28 No Std'' No Std'' BDL7 8DL7 BDJ.7 

Zmc 111;/ m' 0 .69 No Std'' No Std" 0.9-t BDL7 BDL7 

1 MDL - Minimu m Detection Level 
2 RBC - USEPA Region III Risk Based Concentrations fo r Ambient Air 
3 PRO - USEPA Region IX Preliminary Remediation Goals for Ambient Air 
4 National Ambient Air Quality Standard 
5 Air-MEG - Mi litary Exposure Guideline - Air (from USACHPPM TG 230) 
6 No Std - No Standard Exists 
7 BDL - Below Detection Limit 
8 .l1tlian Date 

C-2 1 

:!11>1-El,.2 

Wc~tem M111iVol-
Tent City 

10-1 I Jun 02 

(2 161-2162") 

RSA 

!3DL7 

8DL7 

BDl.7 

BDL7 

BDL7 

8DL7 

13Dl.7 

BDL7 

BDL7 

BDl .7 

2162-EPI 

Eas tem 
MmiVol - SSA 

11-12 Jun 02 

(2162-2163') 

l -'7.0 

8DL7 

8DL7 

8DL7 

8DJ 7 

8DL7 

BDL7 

BDL7 

BDL7 

BDL7 

8DL7 

DECLASSIFIED SECRETl/REb TO USA AlJS CAN end CBR//MR 

'.?162-EP2 2162-EP3 

Western MirnVol-
Blank 

Tent City 

I 1-12 Jun 02 l'.?Jun O'.? 

(2162-21631'1 (:!163~) 

109.1 (1.0 

FIDL7 8DL1 

BDl.7 BDL7 

BDL7 BO! 7 

8DL7 8DL7 

BDL7 8DL7 

BDL7 8DL7 

BDl.7 13DL7 

BDL7 BDl-7 

BDL7 8DL7 

I 23 Not f1Vatl 



DECLASSIFTED 8ECRET/!REL TO USA AUS CAN eee CBR//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-1 7 (U) (Cl/REL). Ambient Air Guidelines - Volatile Organic Compounds (VOCs) 
F(E]J) 111 

LOCA TIO!'i DE5CR1f'Tl01' 
VOCTUBE NUMBER 
COUECTION DA 1 E 

PARAMl:TFRS uNrrs RBC' PRo' 
I-Hr Air-.\tEG' I-Hr ,\tr-MEG' I-Hr Air-MEG1 

8-Hr Air-MEGl I.J-Da) Air-MEO' 1-Ytor Air-MEG1 
Minnml S1l(nifica11l Sc \•crc 

I, l. l.2-Tem1chlorocLbauc u11/m1 0.24 0.26 :-.lo Std' No Std' No Std' No Std' No S td ' 650 

I, 1.:U-T ctmchloroethone uiztan' 0.031 0.033 20,600 34.300 686,000 7.000 200 83 
I 1.2-Tnchlomcthnnc uu/m1 0.11 0.12 No Std' Nr,Std' No Std' No Std,. No Std' 300 

I l·D>chloroeth1111c ui,lm1 S10 S20 Non-lkrcct Non-lx,tcct 12.14MOO 400,000 9,800 3,420 

1.1-Dtchlorocthcnc uo/rn1 0.036 0.038 NoStd4 No Std NoS rd' No Std' No Std' 96 
I.1-Dt~hloronroocnc lljl_/ ntJ Jl.oStd' NoStd 1 NoSrd' ~o Std' No Std' No Std' NoSrd' No Srd4 

1.2.J-T nchlorobcnicnc uulm3 No Std' N0S1d
1 NoSrd' l\oSrd

1 
No Std' No Std' No Sid' No Std' 

I :U-Tnchloroorooaoe uu./ m
1 

0.0031 0.001 181.000 302,000 603,000 60,000 1.500 NoS rd' 

1.2.-l-T ncbloroben,cuc uutm' 210 2111 NoStd4 No Std' No Srd' No Sid' No Std ' 1.~00 

1,2.4· T nm:rlwlbcnzcne ua/m1 
6.2 6.2 No Std' No Std' No Srd' No Std ' No Std ' 3.060 

1.2-D,bromo• 3-ch lnropropnne 1111/m' 0.21 0.21 )lo Srd' NoSrd' No Srd' Ko S1d 1 NoSrd ' 0.1 4 

1,1-Dibromoeth:mc uu/ml 0.0082 0.0087 No Std' NoSti No Std' Jl.oStd' NoSrd' NoS1<I' 

1.2,Dtchlorobtnl>:nc uo.,'m' 150 210 :-lo Std ' NoSrd' No Std' l\oSrd' No Std' 1,400 

I .2-D,cblorocrh1111c mdm' 0.069 0.074 No Srd' NoSrd' Ko Std ' No Std' No Std' 180 

l.2·Dichloronronunc UL!/ m 1 0.092 0.099 Ko Std ' No Srd' No Std' No Std' No Std' l2 

1.3.5-TnmerhvlbcnZ<ne uiv'm' 6.2 6.2 No Std ' No Std' NoSrd' No Std' No Std' 3.060 

l ,J.Dicblorobenzcnc U'!hrl} 110 3.J Nosed' Ne;, Std' NoStd 1 No Std' NoSti.1 1 No Std' 

l.l-D1chloronrooanc uulm' No S td' No S td' NoSrd' Ko Std' No Std' No Std' NoSrd' Ko Srd4 

IA-l>ichlorobcn7>:ne Ulll m) 0.28 0.31 No Std' :O,oStd' No Std' No Std' No Std' 1.700 

2,2-Dicbloroorooonc uulm1 No Std' N0S1d' No Std' NoStd 1 No Std' NoSrd ' NoSrd' No Srd' 

2-Chlorotolucnc Ul!/m
1 

73 73 No Std' N0S1d' No Srd• NoSrd' No Std' NoS rd4 

4-(ltloro,oluene ui:tm' No Std' NoStd 1 No Std' No Std' No Std' No Srd' :-Jo Std' No Std' 

1-lsoornn,•holuenc uutm
1 

NoStd4 NpSrd" No Std' No Std' NoStd
1 No Srd' NoSrd ' No Std' 

Benzene uo:/m1 0.22 0.25 160,000 479.000 J,195.000 1.600 160 39 

Bron,;,bcn:,ene uu/n,1 No Std' 10 NoSrd' No Std'' No Std' No Std' No Std' No Std' 

Bro11x,chloro1n:1hunc UJ!/tn1 No Std' NoSrd' No Srd' No Std' No Srd' No Std' N0S1d' No Std' 

Bro,nodicblorom:thru,c uu/m1 0. 1 0.11 No Std" No Std' No S1d4 No S td' No Std' No Srd' 

Bromofo1111 u~ln,' I.G 1.7 No Std' NoSrd' No Std' 1'o Std' No Std' 130 

Cnrbon Tctrachlonde UJt/1111 0.12 O.tJ 75,000 428.000 1.070,000 32,500 1,300 320 
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DECLASSIFIED SECRET//REL TO USA AUS CAN and CBR//MR 

(U) (£//REL) Field Final Rep01t, Environmental Site Survey and Operational Health Ri sk 
Assessment, Stronghold Freedom, Karshi-Khanabad Airfield. Uzbekistan. 3 l May 2002 - 14 
June 2002 

Table C-17 (U) (Cl/REL). Ambient Air Guidelines - Volatile Organic Compounds (VOCs) 
Cont'd. 
FIE!D[D 
LOCATION DESCRIPTION 
VOCTUUENIJMBE.R 
COLLECTION DA TE 

PARAMETERS t:NITS RBCI PRG2 
l·HrA,r-MEG3 I-lit A,r-!',,tEG3 l·lltAir-MEG3 8-Hu\u-!'1.IEGl 1-1-Da> A,r-ME.G3 

Minurul S1gnilicant Sc\'Cll." 

O,lorobenzenc uo/m1 G2 62 N0S1d ' !llo S,d• N0S1d' No Std' 

Chloroform ualm' 0.077 0.08-1 No Std'' -130,000 3,17-1,000 -18,000 

CIS· l.2-Dichloroethcnc uoim' 37 37 No Std 1 No Std' NoStd4 No Std' 

cis· l.3-Diehloronrooene uu/m1 0.63 0.-18 No Std' No Std ' No Std' No Std ' 

ICvclohexnnc UR./111
1 No Std' 21,000 NoSu.J.i. '/o S1d1 NoStl No Std' 

ICVclooen1:mc uo/m' No Std' No Std' No Std' !\oStd1 No Std' No Std' 

Deenne u•/ml NoScd' No S1d' N0S1d' N0S1d' No Std' No Std' 

IJ,bmn1.1chlommethnne UJZf nt1 0.o75 0.08 No Std' N0S1d4 No s,a< NoScd4 

Dibru1mn~Lbur1~ u.u/m1 No Std" No Std' No Std' No St<f1 No Std' No Std' 

Ethvlbcnrenc uu/m3 1.6 I.JOO 5-12.000 .1.341,000 8,684.000 H5,000 

I kxnchlorobu1odimc Ui!/ mJ 0.08 0.086 32,000 107,000 310,000 ?.10 

lk,omc Ull/ 111
1 210 210 528.000 880,000 3,872,000 180.000 

lsooctane uu./m1 NoScd' N0S1d' No S1d' No S1d ' No Std' No Std ' 

lsooroo1•lbenrenc uorm' NoScd' No Std1 No Std' 1'o S1d' NoScd' No Std ' 

nvo-X1•leoc UL!/m
1 730 730 650,000' 868.000' 3,906,QOOs 435,0005 

Methyl Chlorofonn uq/m1 No Std' No S1d ' No Std' No Std' \lo Srd' No Std ' 

Me1hvlcvclooe11ta11e uu/mJ No Sid' N0S1d ' NoScJ' No Std' No S1J' No Std' 

Me1hvlc11c Chloride u12/rn1 3.8 4.1 695,000 2.600,000 13,880.000 175,000 

n-8utvlbenz,:nc 112/ml 150 37 No Std' No Std' No Sid' No Std' 

n-Pronvlbcnn:ne Ullf lfl
1 150 37 No Std' No Std' NoScd' NoStd 4 

o-Xvlcne Ul!l m1 7,300 730 650,000' 868.0001 3,906,0005 -135,000' 

sc:e-Butv lbe=ne ll~lml 150 37 :>Jo S1d 1 :-Jo Std' No Std' N0S1d1 

Stvrene u2/nf 1,000 1.100 No S1d1 No Std' No Std' No Std' 

tcrt-Bucvlhcnzcne uulm1 150 37 NoScd' No Std' No Std' No Std' 
Tecrachloroethv Jene u~/m3 0.63 3.J 23 7.000 1,560,000 3.323,000 81,000 

1'olucnc uulm' .120 -100 309.000 7 16,000 2.37.1,000 1119,UOO 

1mns -1.2-Dichloruet he ne u,:/,111 73 73 N0S1d 1 No Std' No Std' No Std' 
cmns• l,J.Dichloroprovenc- u11/mJ 0.63 0 . .18 No Std' NoScd' 1'o Std' Nu Std' 

1 RBC - USEPA Region 111 Risk Based Concentrations for Ambient Air 
2 PRG - USEPA Region IX Prelimina1y Remediation Goals for Ambient Air 
3 Air-MEG - Military Exposure Guideline - Air (from USACHPPM TG 230) 
4 No Std - No Standard Exists 
5 MEG-Air is based on Xylene (total) 
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No S1d' 

500 

l\oStd 1 

No Std' 

NoScJ' 

NoScd4 

Nosed' 

No Std' 

NoStJ' 

10,500 

5 

4.300 

No.Std' 

No.Std' 

10,600s 

No Std' 

NoScd' 

2,100 

No Std' 

NoScd'' 

10,6001 

NoScd' 

No Std' 

N0S1t1' 

-1,2 00 

11.0011 

No Sul' 

No ~,d' 

DECLASSIFIED SECRET//REL TO USA AUS CA.l\J encl GBR//MR 

l·Ycl1l Au-MlG.l 

No Std' 

210 

No Std' 

1-I 
NoScd' 

NoS1J' 

No Std' 

No Std' 

No Std' 

2.950 

5.1 

-1.300 

11:oStd' 

t\'oStd' 

I 0,600' 

No Std' 

NoScd 1 

2,100 

No Std' 

25 

IO«lOII' 

lS 

l,000 

NoScd4 

NoScd' 

.1.600 

No Std' 

N~ Std 



DECLASSIFIED SECRET//REL TO USA f..US CAN eae CBR/lP.iR 

(U) (~I/REL) Field Final Repo1i, Environmental Site Survey and Operational Health Risk 
Assessment, Stronghold Freedom, Karshi-Khanabad Airfield, Uzbekistan, 31 May 2002 - I 4 
June 2002 

Table C-18 (U) (C,l/REL). Ambient Air Analytical Results - VOCs 
FIEI O IT) 2 163-EVI 2163-EV?. 2163-E\/3 2l63-EV4 2163-E\/5 

Cen1erof AdJaccnl lo f.rnp 1ied Emplr~<l 
LOC/\TION D~CRIPTION fa:i:avatron l;..~avalton Area of Arca of Trip Blank 

mSSA m SSA TcntCitv~ Tcnl Citv' 
voe TlJBE NUMBER C3479 CJ481.> C3492 C3520 C3523 

COUECTION DA TE 12 Jun 02 {21633
) 12Jun 0:!(2163') J 2 Jun 02 (21633

) 12Jun 02(21633) 12Jun 02 (2 1633
) 

PARAMETERS Ul\'ITS MDL1 

I 1.1.2-Tetrnchloroethanc ul!lm3 0.5 BDL1 BDl.1 8DL1 BDL2 BDL1 

I 1.2,2-Tctmchlorocthanc u[!}m3 0.5 BDl-1 l3DL2 BDL2 BDL1 BDL2 

I l.2-Tnchloroc1hanc ug/m3 05 BDL2 BDl 1 13DL2 BDL1 RDl.2 

1.1-Di~hlorocthanc ug/m3 0.5 BOL2 13DL2 13DL2 BDL1 8DL1 

L 1-Drchloroclhene ug/m3 05 BDL1 l3DL' BDI} 801.2 BDL2 

l.1-Drchlorooroocnc U1?./m3 05 13VL2 BDL' BDL2 BDl.2 BDl-2 
1.2.3-T nchlorobcnzcnc Lll/./ut ' 05 BDL2 BDL) BDL1 ADL~ BDL2 

I .!.3-Tnchlorooropanr Uj!./m3 05 BDL2 8DL2 801.1 f1DL2 8DL2 

J .2.4-Tnchlorobcnzcnc Uj!/tn
3 05 BDLi 801.2 801.1 BDL2 13DL2 

l !..4-Trunc1hylbenzcnu ull,/m3 0.5 6.9 4.5 ADl.2 BDL2 8DL2 

11-Dabromo-3-rhloropropune Ul,\/m3 0.5 BDL2 BDL2 BDl.2 801.1 8DL2 

1.2-Dabromoclhunc u!;/1111 0.5 BDL2 BDL2 8DL1 BOL2 BIJL1 

l 2-Drchlorobcn:runc Ul!/m' 0.5 BDL2 8DL2 BDL2 BDL2 BDJ} 

I .2-D1chloroc1Jtanc uiunr' 05 8DL2 BDL1 BDL2 BDL2 BDL2 

1.2-Dichloropropanc uii/1113 0.5 13DL2 8DL2 8DL1 8DL2 BDL2 

1.3 5-Tmrethvlhcnr.enc uwm1 0.5 4.2 3.5 BDL2 BDL1 BDL1 

I .l-Dichlorobenzcnc uwni3 0.5 8DL2 8DL1 BDL2 8DL2 B0L2 

1.3-Dachloropropanc 11wnl 0.5 BDI} BD1 2 BOL2 ADL2 801.2 

1.4-Dtchlorobcnzcnc ug/1113 0.5 13DJ} rm1.i 8DL2 rmr.2 BDl.2 

2.2-Dichloropropanc 1tg/m3 0.5 BDL1 BDl 1 BDl.2 BDL2 8DL2 

2-Chlorotoluenc ug/m3 0.5 8DL1 BDL1 8DL2 BDL2 8DL2 

4-llilorotolm:ne Uj!./m3 0.5 8DL2 8DL1 8DL2 BDL2 B0L1 

-l-lsop1npyltoluene uf!.}rrr1 0.5 2.J 1.9 IJDLi ODL2 BOL2 

Bcn.'llnc ug/mJ 0.5 BDl.1 lnvahd1 13DL1 BDL1 0 

Rron,o b,•n:ll!ne uri/m; 0.5 BDL2 l3VL2 l3DL2 BDI 1 801.2 

IJmmochlororrcthanc uwn? 0.5 801.2 BDL· l3DL' UDL' fll)I} 

Bromodichloromcthanc Uj!./n,J 0.5 BDI} BDI: 8DL2 0DL2 l3DL2 

B[\.)moform ul?.lm3 0.5 8DL1 SDI} 8DL2 8DL1 l30Lz 

Carbon felrachlonde uritm' 05 BDL2 IJOl l RDl.2 8DL2 13DL2 
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DECLASSIFIED SECRET//RELTO USA AUS CA, .. ~ end GBRJ./MR 

(U) (SI/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) (Cl/REL). Ambient Air Analytical Results - VOCs - Conrd 
FLELD lD 2163-EVI 

Center of 
LOCATION OESCRll'TION c.\t:avat1on 

in SSA 
voe TUDE NUMBER C.3479 
C'OLWCl'ION DATE 12 Jun 02 (21633) 

PARAMETERS UNITS MDLI 

Chlorobenzcne u2/Jn' 0.5 

01loroform uc/ rn3 0.5 

cis-1 2-0ichloroethcne utt/ rn3 0.5 

cis-1.3-0ichloronrooene u2/n? 0.5 

CVclohc:-anc ug/m3 ()5 

Cvclopentane 111!1m' 05 

Dccanc ug/nr1 05 

Oibromochlorornethanc 
; 

u!!./m 0.5 

Dibromomcthanc ug/m3 0.5 

Elhvlben1..1!n~ ugln,3 0.5 

I lexachlorobucadicne ug/m3 0.5 

llcxanc u11lm' 0.5 

lsooctanc: uwmJ 0.5 

lsoorooylbcnzcnc ug/m3 0.5 

mlo-Xvlenc u2/ni3 0.5 

Mcthvl Chloroform u!!.ln? 0.5 
Mcthylcycloocnrnnc ul!fm; 05 

Methylene Chloride u!!/m3 0.5 

n-Butvlberoene ug/m; 05 

n-Proovlbcn2l!nc u!!.lm3 0 . .5 

o-Xylene ug/m3 0.5 

scc-Butylbenzcnc ue/m3 0.5 

Styrene ue/m3 0.5 

tcn-Butvlbcnzcnc ug/m3 0.5 
'J'etrachlorocthy lcnc ug/m3 05 

Toluene uf!,/1113 0.5 

trans-l ,2-0tchloroethenc u!!./m' 0.5 

trans- l ,3-Dichlorooroocm: uS?.lm1 05 

Tnchloroethene ug/m3 0.5 

1 MDL - Minimum Detection Level 
2 BDL - Below Detection Limit 
3 Julian Date 

BOL1 

UDI} 

8Dl 1 

BDL1 

l30L2 

B0L1 

13.9 

BOL2 

8DL1 

0.6 

soe 
BDL2 

8DL1 

08 

Invalid' 

BDL2 

8DL" 

B0L2 

801.2 

1.4 

09 

IS 

BDI 1 

B0L1 

1301.1 

Invalid' 

801.1 

B0L1 

801.1 

1163-E\12 2163-EVJ 2163-E\14 
AdJUCCllt tO Emptied l.!mpticd 
l'..'t'.avat1on Area of Area of 

in SSA Tent City5 r~nt Crty5 
C3.J86 0492 C3520 

12Jun 02 (21633) 12Jun 02(21633) 12 Jun 02(21633) 

BOL2 BOL1 8DL2 

BDL1 BDLl B0L2 

BDL1 B0L2 BOL1 

B0L1 B0L1 BOL2 

0.5 BOL' B0L1 

BOL1 BDL2 l3DL1 

18.2 B0L2 B0L1 

B0L1 BOL1 BDL1 

8DL2 BOL2 B0L1 

0.6 8DL2 0DL1 

BOL2 BDL2 BOL' 

Invalid' Invalid' 130L2 

0DL2 sol} BDL1 

0.7 B0L2 B0L2 

Invalid' BlJL! ODL .. 

BDL1 BDt.2 BDL2 

BOL1 B0L1 BDI} 

lnvahd4 B0L2 Invalid; 

8DL1 B0L2 13DL1 

1.1 BDl-1 130L2 

0.8 BDL2 BDL1 

J.2 BOLZ BOJ} 

OOL1 801.2 BOL2 

BOI} BDL2 B0L2 

BOL2 BDL2 BOL: 

lnvalid' lnvahd 4 Invalid' 

13DL1 BDL2 UDL1 

BOl.1 0DL2 B0L2 

BDL1 BDL1 BDL1 

4 Inval id Result - Field Blank Result is Greater Than 25% of Sample Result 
5 Co-located Samples 
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2163-EV5 

Trip Ulank 

CJ523 
12Jun 02(21633) 

BDL1 

B0L2 

B0L2 

BDl.i 

BDl 2 

BD1 1 

BOL! 

8DL2 

B0L1 

BOL1 

BDl.1 

() 

BDl.2-

BDI 1 

0 

0DL1 

BD1 1 

0 

BDL 

1301. 

13DL1 

BOL1 

BDL1 

801.1 

801.1 

u 

BOL2 

0Dl 1 

-
BOL-
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DECLASSIFIED SECRETJ/REL TO USA AUS CAN eed CBR//MR 

(U) (S//R.EL) Field Final Report, Environmental Site Survey and Operat ional Health Risk 
Assessment, Stronghold Freedom, Karshi-Khanabad Airfield, Uzbekistan. 31 May 2002 - 14 
.lune 2002 

Table C-19 (U) (C//REL). Ambient Air Analytical Results- YOCs 
rJELD ID 2164-EVI 2164-E\12 2164-EV3 2164-EV4 

' Tent Cit) - Tent City - rent City - Tent City -LOCA T!ON DESCRIPTION 
Tent 216 Tent 113 Tent 155 Tent 261 

voe TUBE NUMBER C3482 C3488 C3495 C3498 

COLLECTION DA TE 13 Jun 02 (2 1643
) 13 Jun 02 (2 1643) 13 Jun 02 (21643

) 13 Jun 02 (21643) 

PARAMETERS UNITS MDL1 

1.1. l.2-Tetrachloroethane ug/m3 0.5 BDL1 13Dl} 8DL2 13DI .2 
1.1,2.2-Tetrachlorocthanc ug/ni3 0.5 BDI} BOLZ 8DL2 BDL2 

1.1.2-Trich loroethane ug/m3 0.5 8DL2 8DL2 BDL1 BDL2 

1.1-Dichlorocthanc ug/ni3 0.5 BDI} 8DL2 8DL2 B0L2 

1.1 -Dich loroethene ug/m 1 0.5 BDL2 BDL1 BDL" 8DL2 

1.1-Dich lorooroocne ug/m3 0.5 8DL2 8DL1 8DL2 BDL2 

l.2J-Trichlorobc11/.C11c ul!fm3 o.s BDI? BDL2 BDL1 BOI} 

1.2,3-Trich lorooropane ug/m3 0.S BDL2 8DL2 BDL2 BDI} 

1.2.4-Trich lorobenzcnc ug/m3 0.5 BDI} BDL2 BDL2 BDL2 

1.2.4-Trimcthy !benzene ug/m3 0.5 8DL2 13DL2 BDl.2 BDL2 

l,2-Dibromo-3-chloroorooane ug/n,3 0.5 BDL2 BDL2 BDL2 BDL2 

1.2-Dibromocthanc ug/m' 0.5 BDL2 BDL2 BDI 2 8DL2 

1.2-Dichlorobcnzene ug/m3 0.5 8DL2 BOL2 BDL2 BDL2 

1.2-0ichloroetham: ug/m3 0.5 BOI} BDL: 8DL2 BOL2 

1.2-Dichloroorooanc ug/m3 0.5 B0L2 BDL2 BOL2 BDL2 

1.3.5-Trimcth vlbcnzenc ug/ni3 0.5 BDL: B0L2 8DL2 BDL2 

1.3-Dichlorobcnzcnc ug/m3 0.5 soe BOLZ BDL2 BOL2 

1.3-Dichloroorooanc ug/ni3 0.5 BDL2 BOL2 BOLZ BOLZ 

1.4-Dich lorobenzene ug/m3 0.5 BOL: BOLZ 0.5 BOLZ 

2.2-Dichloroproparu: ug/n? 0.5 BDL: BDL2 BDL2 BOL2 

2-Chlorotolucnc u_g/nl 0.5 BDL: BDL2 BDL~ BDL2 

4-Chlorololuene u_g/m3 0.5 BDL2 8DL2 BOL2 BDL2 

4-Isooroovltolucne ug/m3 0.5 BDl.1 BDL: BDL2 1301} 

Benzene ug/m3 0.5 BDL: BDL2 0.6 0.7 

Bromobcnzcnc ug/n/ 0.5 13DL2 13DL2 BDL2 BDL1 

Bromochloro,nethane u_g/nl 0.5 BDL2 BOL" BDl-2 8DL2 

Bron10d ich loromethane ug/m3 0.5 BDL2 BDL2 BDL2 BDl.2 

Bromoform 11g/m3 0.S 8DL" 8DL2 BDL2 8DL2 

Carbon Tetra ch lo ride ug/m3 0.5 B0L1 BDL2 BDL2 BOL2 
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