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APPENDIX A-2

CARCINOGENIC/NONCARCINOGENIC
EXPOSURE AND RISK SUMMARY TABLES
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TABLE A-2-l. KHOBAR TOWERS
Carcinogenic Risk - Inhalation of Volatile Organic Compounds (TO1) - May 1991

Concentration® Outdoor Exposure indoor Exposure Total Exposure Slope Factor Rfsk
ug/m3 mg/kg-day mg/kg-day mg/kg-day (mg/kg-day)-1
Benzene 1.17E401 6.80E-06 | 5.78E-07 | ~ 7.38E-06 | 2.9E-02 2E-07 §
Toluene 3.20E+01 1.85E-051 |.58E-06 2.01E-05 0.0E+00 0E+00
Ethyl Benzene 8.19E+00 4.74E-06 4.03E-07 5.14E-06 0.0E+00 0E+00
m,p-Xylene 2.73E+01 1.58E-05 1.35E-06 1.72E-05 0.0E+00 OE+00
0-Xy|ene T41E+00 4.,29E-06 3.65E-07 4.66E-06 0.0E+00 OE+00
Heptane 1.08E+01 6.27E-06 - 5.33E-07 6.80E-06 0.0E+00 0E+00
n-Propyl Benzene 1.45E+00 8.41E-07 7.15E-08 9.13E-07 0.0E+00 OE+00
Total Risk = 2E-07

* Concentrations are the 95th % upper bound of the sample data set
NA - No valid samples for analysis period
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TABLE A-2-2. KHOBAR TOWERS
Carcinogenic RISK - Inhalation of Volatile Organic Compounds{TO1} -June1991

Concentration* Outdoor Exposure Indoor Exposure Total Exposure Sope Factor Risk
ug/m3 mg/kg-day mg/kg-day mg/kg-day (mg/kg-day)-1

Benzene NA 0.00E+00 0.00E+00 0.00E+00 2.9E-02 0E+00
Toluene 3.66E+01 ___2.12E-05 1.80E-06 2.30E-05 0.0E+00 0E+00
Ethyl Benzene 6.52E+00 3,77E-06 3.2{E-07 4.09E-06 0.0E+00 0E+00
m,p-Xylene 1.88E+01 ~_1.09E-05 9.24E-07 1.18E-05 0.0E+00 0E+00
o0-Xylene 6.69E+00 3.87E-06 3.29E-07 4.20E-06 0.0E+00 0E+400
Heptane S4IE+00 3.13E-06 2.66E-07 3.40E-06 0.0E+00 0E+00
n-Propyl Benzene 1.39E+00 8.03E-07 6.82E-08 8.71E-07 0.0E+00 0E+00

Total Risk = 0E+00

* Concentrations are the 95th % upper bound of the sample data set
NA - No valid samples for analysis period
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TABLE A-2-3. KHOBAR TOWERS
Carcinogenic Risk - Inhalation of Volatile Organle Compounds (TO1) - July 1991

Benzene

Toluene

Ethyl Benzene
m, p-Xylene
o-Xylene
Heptane

n-Propyl Benzene

* Concentrations are the 95th % upper bound of the sample data set
NA - No valid samples for analysis period

Concentratlon® Outdoor Exposure Indoor Exposure Total Exposure Slope Fac tor Risk
ug/m3 mg/kg-day mglkg-day mg/kg-day (mg/kg-day)-1

NA 0.00E+00 | 0.00E+00 0.00E+00 | 2.9E-02 0E+00
2.05E+01 1.19E-05 1.01E-06 §1.29E-05 {OE+00 OE+00
6.77TE+00 3.02E-06 3.33E-07 4.25E-06 0.0E+00 0E+00
1.83E+01 1.06E-05 9.00E-07 1.15E-05 | 0.0E+00 OE+00
6.75E+00 3.91E-06 3.2E-07 4.24E-06 0.0E+00 0E+00
9.18E+00 5.32E-06 4.52E-07 5.77E-06 0.0E+00 0E+00
1.21E+00 7.02E-07 5.97E-08 7.62E-07 0.0E+00 0E+00

Total Risk = 0E+ 00
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TABLE A-24. KHOBAR TOWERS

Carcinogenic Risk - Inhalatlon of Volatile Organlc Compounds {TO1) - August 1991

Benzene
Toluene

Ethyl Benzene
m,p-Xylene
o-Xylene
Heptane

n-Propyl Benzene

Y% Concentrations are the 95th % upper bound of the sample data set
NA - No valid samples for analysis period

Concentratlon® Outdoor Exposure Indoor Exposure Exposure Slope Factor Risk
ug/m3l mglkg-day mglkg-day mglkg-day (mg/kg-day)-1

1.04E+01 6.00E-06 5.10E-07 6.51 E-06 2.9E-02 2E-07
3.10E+01 1.80E-05 1.53E-06 1.95E-05 0.0E+00 0E+00
1.12E+01 6.50E-06 5.53E07 7.05E-06 0.0E4+00 0E+00
2.46E+4 01 1.43E-05 1.21E-06 [.55E-05 0.0E+00 0E+00
1.05E+01 6.05E-06 5.14E-07 6.56E-06 0.0E+00 0E+00
1.81E+01 1.05E-05 8.91E-07 1.14E-05 0.0E+00 0E+00
1.97E+00 1.14E-06 9.7tE-08 1.24E-06 0.0E+00 0E+00

Total Risk = 2E-07
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TABLE A-2-5. KHOBAR TOWERS
Carclnogenic Risk - Inhalatlon of Velatite Organlc Compounds(TO1) - September 1991

Concentration* Outdoor Exposure Indoor Exposure Total Exposure Slope Factor Risk

vg/m3 mg/kg-day mglkg-day mg/kg-day (mg/kg-day)-1 1

Benzene - 7.88E+00 | 4,56E-06 3.88E-07 | 4.95E-06 2.9E-02 1E-07 )
Toluene 2.36E+01 1.37E-05 I.16E-06 _ 1.48E-05 "0.0E+00 0E+00
Ethyl Benzene 6.56E+00 3.80E-06 31.23E-07 4.12E-06 0.bE+00 OE +00.
m,p-Xyfene 1.84E+01 1.06E-05 9.05E-07 1.16E-05 0.0E+00 0E+00
o-Xylene 6.97E+00 4.04E-06 3.43E-07 4.38E-06 0.0E+00 0E+00
Heptane 7.87E+00 4.55E-06 3.87E-07 4.94E-06 0.0E+00 0E+00
'|m-Propyl Benzene 1.19E+-00 6.92E-07 : 5.88E-08 7.51E07 0.0E+00 0E+00
Total Risk = 1E-07

* Concentrations are the 95th % upper bound of the sample data set
NA - No valid samples for analysis period
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TABLE A-2-6. KHOBAR TOWERS
Carcinogenic Risk - Inhalatlon of Volatile Organle Compounds (TO1) - October 1991

Concentratlon* Outdoor Exposure Indoor Exposure Total Exposure Slope Factor Risk
ug/m3 mg/kg-day mg/kg-day mg/kg-day (mg/kg-day)-1

Benzene T.21E+00 4.17E-06 3.55E-07 4.53E-06 2.9E-02 LE-07
Toluene 4.78E+01 2.77E-05 2.35E-06 3.00E-05 . D0.0E+00 0E+00
Ethyl Benzene 2.79E+01 1.62E-05 1.37E-06 1.75E-05 0.0E+00 0E+00
m,p-Xylene -9.21E+01 5.33E-05 4.53E-06 5.78E-05 0.0E+00 0E+00
o-Xylene 2.29E+01 ~ 1.33E-05 1.13E-06 1.44E-05 0.0E+00 0E+00
Heptane 1.02E+01 5.89E-06 5.00E-07 6.39E-06 0.0E+00 0E+00¢ |
n-Propyl Benzene 1.04E+00 ' 6.04E-07 5.14E-08 6.55E-07 0.0E+00 0E+00

Total Risk = 1E-07

* Concentrations are the 95th % upper bound of the sample data set
NA - No valid samples for analysis-period
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TABLE A-2-7. KHOBAR TOWERS

Carcinogenic Risk - Inhalation of Velatile Organic Compounds (TO1) - November 1991

Benzene
Toluene

Ethyl Benzene
m,p-Xylene
0-Xylene
Heptane

n-Propyl Benzene

* Concentrations are the 95th % upper boynd of the sample data set
NA - No valid samples for analysis period

Concentration® Outdoor Exposure Indoor Exposure Total Exposure Slope Factor Risk
__ug/m3 mg/kg-day mg/ kg-day mg/kg-day (mg/kg-day)-1

4.52E+00 2.62E-06 2.23F-07 2.84E-06 | 2.9-02 | 8E-08
1.8SE+0t i1.07E-05 9.09E-07 1.16E-05 0.0E+00 0E+00
3.91E+00 2.27E-06 1.93E-07 2.46E-06 0.0E+00 OE+00
1.13E+01 6.55E-06 5.57E-07 TA1E-06 0.0E+00 0E+00
4.34E+00 2.52E-06 2.4E07 2.73E-06 0.0E+00 0E+00
5.13E+00 2.97E-06 2.52E-07 3.22E-06 0.0E+00 0E+00
6.30E-01 3.65E-07 3.10E-08 3.96E-07 0.0E+00 0E+00

Total Risk = S8E-08



TABLE A-2-8. CAMP 1
Carcinogenic Risk - Inhalation of Volatile Organic Compounds (T(1) - May 1991

Concentration* Outdoor Exposure Indoor Exposure Total Exposure Slope Factor Risk
' ug/m3 mg/kg-day mg/kg-day mg/kg-day (mg/kg-day)-1
Benzene 1.00E+01I 5.81E-06 4.94E-07 6.30E-06 2.9E-02 2E-07
Toluene 1.08E+0I 6.24E-06 5.31E-07 6.78E-06 0.0E+00 0E+00
Ethyl Benzene J.82E+00 2.21E-06 1.88E-07 2.40E-06 0.0E400 0E+00
m,p-Xylene 9.27E+00 5.37E-06 4.56E-07 5.82E-06 0.0E+00 0E+00
o-Xylene 3.44E+00 1.99E-06 1.69E-07 2.16E-06 0.0E+00 0E+00
Heptane 3.59E+00 2.08E-06 1.77E-07 2.26E-06 0.0E+00 0E+00
Dl’ n-Prepyl Benzene 6.92E-01 4.00E-07 3.40E-08 4.34E-07 0.0E+00 0E+00
ITJ Total Rlsk = 2E-07

w " Concentrations are the 95th A upper bound of the sample data seti
NA - No valid samples for analysis period
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TABLE A-2-i. CAMP 1

Carcinogenic Risk - Inhalation of Volatile Organle Compounds (TO1) -June 1991

Benzene

Toluene

Ethyl Benzene
m,p-Xyiene
o-Xylene

Heptane

n-Propyl Benzene

* Concentrations are the 95th % upper bound of the sample data set
NA - No valid samples for analysis period

Conceniration® Outdoor Exposure Indoor Exposure Total Exposure Slope Fac tor Risk
ug/m3 mg/kg-day *_mg/kg-day mg/kg-day (mg/kg-day)-1

NA 0.00E+00 0.00E+00 0.00E+00 2.9E-02 0E+00
4.26E+00 2.47E-06 2.10E-07 2.68E-06 0.0E+00 0E+00
1.81E+00 1.05E-06 8.89E-08 1.13E-06 0.0E+00 0E+00
4.90E+00 2.84E-06 2.41E-07 3.08E-06 0.0E+00 0E+00
1.84E+00 1.07E-06 9.07E-08 I.16E-06 0.0E+00 0E+00
4.0SE+00 2.35E-06 2.00E-07 2.55E-06 0.0E+00 0E+-00
3.79E-01 2.20E-07 1.87E-08 2.38E-07 0.0E+00 0E+00

Total Risk =
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TABLE A-2-10. CAMP 1

Carclnogenlc Risk - Inhaiatlon of Volatile Organle Compounds (TQO1) - July 1991

Concentration* Outdoor Exposure Indoor Exposure Total Exposure Slope Factor Risk
ug/m3 mg/kg-day mg/kg-day __mg/kg-day (mg/kg-day)-1

Benzene 1.52E+00 8.81E-07 7.49E-08 9.56E-07 2.9E02 3E-08
Toiuene 4.14E+00 2.40E-06 2.04E-07 2.60E-06 0.0E+00 0E+00
Ethyl Benzene 1.59E+00 9.22E-07 7.84E-08 1.00E-06 0.0E+00 0E+00
m,p-Xylene 4.74E+00 2.74E-06 2.33E-07 2.97E-06 0.0E+00 0E+00
0-Xylene 1.45E+00 8.42E-07 7.16E-08 9.13E-07 0.0E+00 0E+00
Heptane 7.28E+00 4.22E-06 3.58E-07 4.57E-06 0.0E4+00 0E+00
n-Propyl Benzene 3.41E-01 1.97E-07 1.68E-08 2.14E-07 0.0E+00 0E+00

Total Risk = 3E-08

* Concentrations are the 95th % upper bound of the sample data set

NA - No valid samples for analysis period
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TABLE A-2-11. ESKAN VILLAGE
Carcinogenic Risk - Inhalation of Volatlle Organic Compounds (T'O1) -June 1991

Benzene
Toluene

Ethyl Benzene
m, p-Xyiene
o-Xylene
Heptane

n-Propyl Benzene

* Concentrations are the 95¢h % upper bound of the sample data set

NA - No valid samples for analysis period

Concentratlon® Outdoor Exposure Indoor Exposure Total Exposure Slope Factor Rlsk

_ug/m3 mg/kg-day mg/kg-day mg/kg-day (mg/kg-day)-1

NA 0.00E+00 0.00E+00 0.00E+00 3 a8.m! OE+0Q,

NA 0.00E+00 0.00E+00 0.00E+00 0.0E+0G0 0E+00
2.55E+00 |.47E-06 1.25E-07 1.60E-06 0.0E+00 0E+00
8.58E+00 4.97E-C6 4.23E-07 5.39E-06 0.0E+00 0E+00
2.91tE+00 1.68E-06 1.43E-07 1.83E-06 0.0E+00 0E+00

NA 0.00E+0G0 0.00E+00 C.00E+00 0.0E+00 0E+00
5.06E-01 2.93E-07 2.49E-08 3.18E-07 0.0E+00 0E+00

Total Risk =
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TABLE A-2-12. ESKAN VILLAGE

Carcinogenic RISk - Inhalatlon of Velatlte Organic Compounds (TO1) - July 1991

Benzene

Toiuene

Ethyl Benzene
m,p-Xyiene
0-Xylene
Heptane
n-Propyl Benzene

* Concentrations are the 95th % upper bound of the sample data set
NA - No valid samples for analysis period

Total Risk =

Concentration* Outdoor Exposure Indoor Exposure Total Exposure Slope Factor Risk
ug/m3 mg/kg-day mg/kg-day mg/kg-day {mg/kg-day)-1

NA 0.00E+00 0.00E+00 0.00E+00 2,9E-02 0E+00
2.25E+01 1.30E-05 1.1IE-06 1.42E-05 0.0E+00 0E+00
4.78E+00 2.77E-06 2.35E-07 3.00E-06 0.0E+00 O0E+00
I.3IE+01 7.58E-06 6.44E-07 8.22E-06 0.0E+00 0E+00
4.66E+00 2.70E-06 2,29E-07 2.93E-06 0.0E+00 0E+00
3.06E+00 1.77E-06 1.51E-07 1.92E-06 0.CE+00 0E+ 00
9.30E-01 5.38E-07 4,58E-08 5.84E-07 0.CE+00 OE+00

OE+ 00
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TABLE A-2-13. ESKAN VILLAGE

Carclnogenic Risk - Inhalation of Velatlle Organic Compounds {TO%) - August 1991

Benzene
Toluene

Ethyl Benzene
m,p-Xylene
o-Xylene
Heptane

n-ProEzl Benzene

* Concentrations ar e the 95th % upper bound of the sample data set
NA - No valid samples for analysis period

Concentratlon® Outdoor Exposure Indoor Exposure Total Exposure Slope Fac tor Risk
ug/m3 mg/kg-day mglkg-day _mg/kg-day (mg/kg-day)-1

5.75E+00 3.33E-06 2. 83E-07 3.61E-06 | 2.9E-02 | iE-07
1.71E+01 9.89E-06 8.41E-07 1.07E-05 0.E+00 0E+00
5.60E+00 3.24E-06 2.76E-07 3.52E-06 0.0E+00 OE+00
1.08E+01 6.27E-06 5.33E-07 6.80E-06 0. CE- k00 0E+00
5.27E+00 3.05E-06 2.60E-07 3.3 E-06 0.0E+00 0E+00
1.36E+01 7.85E-06 6.67E-07 8.51E-06 0.0E+00 0E+00

9 18E-0t S NF407 4. 52F-08 5.77E-07 0.0E+00 0E+00

Total RISk = 1E-07
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TABLE A-2-14. KKMC
Carcinogenic Risk - Inhalation of Volatile Organlc Compounds (T0O1) - May 1991

Concentratlon® Outdoor Exposure Indoor Exposure Total Exposure Slope Factor Risk
ug/m3 mg/kg-day mg/kg-day _mg/kg-day (mg/kg-day)-1 :

Benzene 3.91E+00 2.27E-06 1.93E-07 2.46E-06 2.9E-02 7E-08
Toluene 3.12E+00 I.BIE-06 1.54E-07 1.96E-06 0.0E+00 0E+00
Ethyl Benzene 1.07E+0t 6.21E-06 5.28E-07 6.74E-06 0.0E+00 QE+00
m,p-Xylene 9.81E+00 5.68E-06 4.83E-07 6.16E-06 0.0E+00 0E+00
o-Xylene 6.54E+00 3.79E-06 3.22E-07 4.11E-06 0.0E+00 0E+ 00
Heptane : 9.56E-01 5.53E-07 4.71E-08 6.00E-07 0.0E+00 OE+00
n-Propyl Benzene 5.60E+00 3.24E-06 2.76E-07 3.52E-06 0.0E4+00 0E+00

Total Risk = 7E-08

* Concentrations are the 95th % upper bound of the sample data set
NA - No valid samples for analysis period
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TABLE A-2-15. KKMC

Carclnogenlc Risk - Inhalation of Volatile Organic Compounds (TO1) -June 1991

Concentration* Outdoor Exposure Indoor Exposure Total Exposure Slope Factor Risk
ug/m3 mg/kg-day mg/kg-day mg/kg-day (mg/kg-day)-1
Benzene NA 0.00E+00 0.00E+00 0.00E+00 2.9E-02 0E+00
Toluene 6.54E+00 3.78E-06 1.22E-07 4.1 1E-06 0.0E+00 CE+Q0
Ethyl Benzene 1.97E4+00 1.14E-06 9.71E-08 1.24E-06 0.0E+00 0E+00
m,pXyiene 4.90E+00 2.84E-06 2.41E-07 3.08E-06 0.0E+00 0E+00
0-Xylene 1.90E+00 1.10E-06 9.35E-08 1.19E-06 0.0E+-00 0E+00
Heptane 1.76E+00 | .02E-06 8.66E-08 1.10E-06 0.0E+00 0E+00
n-Pronl Benzene 3.99E-01 2.31E-07 1.96E-08 2.54E-07 0.0E+00 0E+00

* Concentrations are the *95th % upper bound of the sample data set
NA - No valid samples for analysis period

Total Risk =
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TABLE A-2-16. KKMC
Carcinogenic Risk - Inhalation of Volatile Organic Compounds (TQO1) -July 1991

Benzene

Toiuene

Ethyl Benzene
m,pXyiene
0-Xylene
Heptane

n-Propyl Benzene

* Concentrations are the 95th % upper bound of the sample data set
NA - No valid samples for analysis-period

Concentration* Outdoor Exposure Indoor Exposure Total Exposure Slope Factor Risk
ug/m3 mglkg-day mglkg-day mg/kg-day (mg/kg-day)-1

NA 0 OCEt @ 0.00E i - 00 | 0.00E+00 2.9E-02 OEt00
4.53E+00 2.62E-06 2.23E-07 2.85E-06 0.0Et00 CEt QO
1.56E+00 9.00E-07 7.65E-08 9.77E-07 0.0E+00 CE+Q00
3.58E+00 2.07E-06 1.76E-07 | 2.25E-06 0.0E+00 CEt QO
1.39E+00 8.07E-07 6.86E-08| 8.76E-07 0.0E+00 0E+00
1.62E4+00 9.39E-07 7.99E-08 1.02E-06 0.0E+00 0E+00
3.10E-01 |.80E-07 1.53E-08 |.95E-07 ] 0.0E+00 0E+00
Total Risk = OE+ 00
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TABLE A-2-17. KKMC
Carcinogenic Risk - Inhalation of Volatile Organic Compounds (TO1) - August 1991

Concentration® Outdoor Exposure Indoor Exposure Total Exposure Slope Factor Rlsk
ug/m3 mg/kg-day mg/kg-day mg/kg-day (mg/kg-day)-1
Benzene NA 0.00E+00 0.00E+00 0.00E+00 2.9E-02 0E+00
Toluene L12E+01 6.46E-06 5.49E-07 7.00E-06 0.0E+00 0E+00
Ethyl Benzene 2.59E+00 1.50E-06 1.28E-07 1.63E-06 0.0E+00 0E+00
m,p-Xylene 1.00E+01 5.79E-06 4.92E-07 6.28E-06 0.0E+00 0E+00
o-Xylene 2.56E+4-00 1.50E-06 1.28E-07 1.63E-06 0.0E+00 0E+00
Heptane . 2.75E+00 1.59E-06 1.35E-07 1.73E-06 0.0E+00 0E+00
n-Propyl Benzene 9.16E-01 5.30E-07 4.51E-08 5.75E-07 0.0E4+00 QE+00
Total Risk =| 0E+ 00 I

* Concentrations are the 95th % upper bound of the sample data set

NA - No valid samples for analysis period
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TABLE A-2-18. MILITARY HOSPITAL/CAMP FREEDOM

Carcinogenic Risk - Inhalation of Volatile Organic Compounds (TO1) - May 1991

Benzene

Totuene

Ethyl Benzene
m,p-Xyiene
o-Xylene

Heptane

n-Propyl Benzene

Concentration* Outdoor Exposure indoor Exposure Total Exposure Sope Factor Risk
ug/m3 mg/kg-day mg/kg-day mg/kg-day (mg/kg-day)-1

NA 0.00E+00 0.00E +00 0.00E+ 00 2.9E-02 0E+00
1.40E+01 8.09E-06 6. 88E- 07 ~ R78E-M 0.0E+00 0E+00
2.03E+00 1.18E-06 1.00E-07 1.28E-06 0.0E+00 0E+00
5.52E+00 3.19E-06 2.72E-07 3.46E-06 0.0E+00 0E+00
2.07E+00 1.20E-06 1.02E-07 1.30E-06 0.0E+00 Ot Q0
NA 0.00E + 00 0.00E+00 0.00E+00 0.0E+00 OE+ 00
4.48E-01 2.59E-07 2.20E-08 2.81E-07 0.0E+00 0E+00
j Total Risk = O0E+ 00

* Concentrations are the 951 % upper bound of the sample data set
NA - No valid samples for analysis period




TABLE A-2-19. MILITARY HOSPITAL/CAMP FREEDOM
Carcinogenle Risk - Inhalation of Velatile Organic Compounds (T0Q1) -June 1991

Concentration®* Outdoor Exposure Indoor Exposure Total Exposure Slope Factor Risk
ug/m3 mg/kg-day mg/kg-day mg/kg-day (mg/kg-day)-1
Benzene (NA 0.00E - 00 0.00E+00 0.00E+00 2.9E-02 0E+00
Toluene NA 0.00E+00 0.00E +00 0.00E+00 0.0E+00 0E+00
Et hyi Benzene NA _ 0.00E+00 0.00E+00 0.60E+00 0.0E+00 0E+00
m,p-Xyiene NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 O0E+00
o-Xylene NA 0.00E + 00 0.00E+00 0.00E+00 0.0E+00 0E+00
¥ Heptane NA 0.00E+00 0.00E +00 0.00E+00 0.0E+00 OE +00
Y |n-Propy! Benzene NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 0E+00
N ' = 00

© % Concentrations are the 95th % upper bound of the sample data set
NA - No valid samples for analysis period
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TABLE A-2-20. MILITARY HOSPITAL/CAMP FREEDOM
Carcinogenic Risk - Inhalation of Volatile Organic Compounds (T0O1) - July 1991

Concentration* Outdoor Exposure Indoor Exposure Total Exposure Slope Factor Risk
ug/m3 mg/kg-day mglkg-day mg/kg-day (mg/kg-day)-1

Benzene N A 0.00E+00 | 0.00E+00 0.00E+00 2.9E-02
Toluene 5.87E+01 3.40E-05 2.89E-06 3.69E-05 0.0E+00
Ethyl Benzene 1.56E+00 9. 06E- 07 7.70E-08 9. 83E-07 0.0E+00
m,p-Xylene 7.68E+00 4.44E-06 3. 78E-07 4.82E-06 0.0E+00
o-Xylene 2. 29E+00 1.33E-06 {.13E-07 1.44E-06 0.0E+00
Heptane 1.02E+01 5.92E-06 5.03E-07 6.42E-06 0.0E+00
n-Propyl Benzene 6.16E-01 3.57E-07 3.03E-08 3.87E-07 0.0E+00

Total Risk =

*Concentrations arethe 95th % upper bound of the sampte data et
NA - No valid samplesfor analysis period
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TABLE A-2-21. MILJTARY HOSPITAL/CAMP FREEDOM
Carcinogenic Risk - Inhalation of Volatile Organic Compounds (FO1) - August 1991

Concentration® Outdoor Exposure Indoor Exposure Totat Exposure Slope Factor Risk
ug/ml mglkg-day mglkg-day mglkg-day (mg/kg-day)-1

Benzene 1.31E+00 7.58E07 6.45E-08 8.23E-07 2.9E-02 2E-08
Toluene §.88E+01 | .O9E-0S 9.28E-07 1.18E-05 0.0E+00 0E+00
Ethyl Benzene 1.77E4+00 1.02E-06 8.71E-08 1.11E-06 0.0E+00 DE+00
m,p-Xylene 4.28E+00 2.48E-06 2.11E-07 2.65E-06 0.0E+00 0E+00
o-Xylene 1.30E4+-00 7.52E-07 6.40E-08 8.16E-07 0.0E+00 0E+00
Heptane 2.66E+00 1.54E-06 1.31E-07 1.67E-06 ___0.0E+00 0E+00
n-Propy! Benzene 4.58E-01 2.65E-07 2.25E-08 2.88E-07 0.0E+00 0E+00

Total Risk = 2E-08

* Concentrations are the 95th % upper bound of the sample data set
NA - No valid samples for analysis period
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TABLE A-2-22. MJLJTARY HOSPITAL/CAMP FREEDOM

Carcinogenic Risk - Inhalation of Volatile Organic compounds (TOL) - September 1991

Benzene
Toluene ,
Ethyl Benzene
m,p-Xylene
0-Xylene
Heptane

n-Propyl Benzene

* Concentrations are the 95th % upper bound of the sample data set
NA - No valid samples for analysis period

Concentratlon®* Outdoor Exposure Indoor Exposure Total Exposure Slope Factor Risk
ug/m3 mg/kg-day mg/kg-day _mg/kg-day (mg/kg-day)-1

4.52E+00 2.62E-06 2.22E407 2.84E-06 2.9E-02 8E-08
4.15E+01 2.40E-05 2.04E-06 2.61E-05 0.0E+00 0E+00
6.31E+00 3.65E-06 3.10E-07 3.96E-06 0.0E+00 0E+00
1.27E+01 7.33E-06 6.23E-07 7.95E-06 0.0E+00 (0508
3.37E+00 3.11E-06 2.64E-07 31.37E-06 0.0E+00 O0E+00
4.25E+01 2.46E-05 2.09E-06 2.67E-05 0.0E+00 0E+ 00
1.34E+00 7.76E-07 6.60E-08 8.42E-07 0.0E+00 ___ OE+00

Total Risk = 8E-08



TABLE A-2-23, MILITARY HOSPITAL/CAMP FREEDOM
Carcinogenic Risk - Inhalation of Volatile Organic Compounds (TO1) - October 1991

Conceniration* Outdoor Exposure Indoor Exposure Total Exposure Sope Fac tor Risk
__ug/m3 mg/kg-day mg/kg-day mg/kg-day (mp/kg-day)-1
Benzene . 5.52E+00 3.19E-06 2.72E07 | 3.47E-06 2.9E-02 1E-07
Toluene 1.98E+02 1.1SE-4 . 9.75E-06 1.24E-04 0.0E+00 0E+00
Ethyl Benzene 7.58E+00 4.39E-06 3.73E-07 4.76E-06 0.0E+00 O0E+00
m,p-Xylene 1.83E+0I 1.06E-05 8.99E-07 1.t5E-0S 0.0E+00 0E+00
jo-Xylene 8.42E+00 4.87E-06 4.14E-07 5.29E-06 0.0E+00 0E+00
Heptane 2.99E+401 1.73E-05 1.47E-06 {.88E-05 0.0E+00 0E+00
»» |n-Propyl Benzene 1.26E+00 6.22E-08 7.93E-07 0.0E+00 0E+00
3 ) o Total Risk =| 1E-07

i * Concentrations are the 95th % upper bound of the sample data set
NA - No valid samples for analysis period

Ve
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TABLE A-2-24. MILITARY HOSPITAL/CAMP FREEDOM
Carclnogenie Risk - Inhalatlon of Volatile Organic Compounds (TO1) - November 1991

Benzene
Toiuene

Ethyl Benzene
m,p-Xyiene
o-Xylene
Heptane

n-Pro

| Benzene

% Concentrations are the 95th % upper bound of the sample data set
NA - No valid samples for analysis period

Concentration* Outdoor Exposure Indoor Exposure Total Exposure Slope Factor Risk
_ug/m3 mg/kg-day mg/kg-day mg/kg-day (mg/kg-day)-1

4.87E+00 2.82E-06 2.40E-07 ] 3.06E-06 2.9E-02 9E-08
1.19E+02 6.89E-05 5.86E-06| 7.48E-05 0.0E+00 OE+00
3.08E+00 1.78E-06 t.SIE-07 L.93E-06 0.0E+00 0E+00
7.31E400 4.23E-06 3.60E-07 4.59E-06 0.0E+00 0E+00
3.43E+00 1.99E-06 1.69E-07 2.16E-06 0.0E+00 0E+00
3.65E+01 2.11E-05 1.80E-06 2.29E-05 0.0E+00 0E+00
4.53E-01 2.62E-07 2.23E-08 2.84E-07 0.0E+00 OE+00

Total Risk =i 9E-08



TABLE A-2-25. U.S. EMBASSY, KUWAIT
Carclnogenle Risk - Inhalation of Volatile Organic Compounds (FO1) - May 1991

Benzene

Toiuene

Ethyl Benzene
m,p-Xylene
0-Xylene

Heptane

n-Propyl Benzene

Concentration* Outdoor Exposure Indoor Exposure Total Exposure Slope Factor Risk
ug/m3 mglkg-day mglkg-day mglkg-day (mg/kg-day)-1

NA 0.00E+00 0.00E+00 0.00E+00 2.9E-02 0E+00

NA o 0.00E+00 0.00E+00 0.00E+00 0.0E+00 0E+00
1.14E+01 6.58E-06 5.60E-07 7.14E-06 0.0E+00 OE+00
2.76E+-0I 1.60E-05 1.36E-06 1.74E-05 0.01E+00 0E+00
1.18E+01 6.81E-06 5.79E-07 7.39E-06 0 Ce+Q0 0E+00

NA 0.00E+00 0.00E+00 0.00E+00 0 CetQO 0E+00
1.93E+00 1.12E-06 9.49E-08 1.21E-06 0.0E+-00

* Concentrations are the 95th % upper bound of the sample data set
NA - No valid samples for analysis period

Total RISk =|



TABLE A-2-26. U.S. EMBASSY, KUWAIT
Carcinogenic Risk - Inhalatlon of Volatile Organic Compounds {TO1) -June 1991

Benzene

Toiuene

Ethyl Benzene
m,pXyiene
|o-Xylene
Heptane

|[n-Propyl Benzene

Z-¢-¥

Concentration* Outdoor Exposure Indoor Exposure Total Exposure Slope Factor Risk
ug/m3 mg/kg-day mg/kg-day mg/kg-day {mg/kg-day)-1
1.18E+01 6.82E-06 5.80E-07 7 40E-06 2.9E-02 2E-07
NA 0.00E+ 00 0.00E+00 0.00E+00 0.0E+00 CEt O
2.68E+01 1.55E-05 1.32E-06 1.69E-05 0.0E+00 0E+00
7.75E+01 4.49E-05 3,82E-06 4.87E-05 0.0E+00 Cet @O
2.95E+-01 1.71E-05 {.45E-06 1.85E-05 0.0E+00 0E+00
NA 0.00E+00 0.00E+00 0.00E+00 0.0E+bo 0E+00
2.91E+00 1.68E-06 I.43E-07 1.83E-06 0.0E+00 0E +00

~ # Concentrations are the 95th % upper bound of the sample data set
NA - No valid samples for analysis period

Total Risk =




82-2-¥

TABLE A-2-27. US. EMBASSY, KUWAIT

Carcinogenic Risk - Inhalatlon of Volatile Organic Compounds (TO1) - July 1991

Benzene --
Toiuene

Ethyl Benzene
m,p-Xylene
o-Xylene
Heptane
n-Propyi Benzene

Concentration* Outdoor Exposure Indoor Exposure Total Exposure Sope Fac tor Risk
ug/m3 maglkg-day Imgikg-day mglkg-day (mg/kg-day)-1

NA 0.00E+00 0.00E+00! 0.00E+00 | 2.9E-02 | CEt O
NA 0.00E+00 0.00E+00 0.00E+00 0. OFt 00 0E+00
NA 0.00E+00 0.00E+00 0.00E+00 0. CEt 00 CEt O
NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 0E+00
NA 0.00E+00 0.00E+00 0.00E+00 0. CEt 00 CEt @O
NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 CEt 00
NA 0.00E+00 0.00E 400 0.00E+00 0. CEt 00 CEt O

Total Risk = CEt QO

* Concentrations are the 95th % upper bound of the sample data set

NA - No valid samples for analysis period




6C=~C-¥

TABLE A-2-28. CAMP THUNDEROCK
Carcinogenic Rtsk - Inhalatlon of Velatile Organic Compounds (TO1) - June 1991

Benzene
Toluene

Ethyl Benzene
m,p-Xylene
o-Xylene

* Concentrations are the 95th % upper bound of the sample data set

Concentration* Outdoor Exposure Indoor Exposure Total Exposure Slope Factor Risk
ug/m3 mg/kg-day mg/kg-day mg/kg-day (mg/kg-day)-1

8.39E+00 4.86E-06 4.13E-07 5.27E-06 2.9E-02

2.53E+01 1.46E-05 1.25E-06 1.59E-05 NOE+0D OE+00
6.08E+00 3.52E-06 2.99E-07 3.82E-06 0.0E+00 0E+00
1.76E+01 1.02E-05 8.65E-07 1.10E-05 0.0E+00 0E+00
7.03E+00 4.07E-06 3.46E-07 4.42E-06 0.0E+00 OE+00
2.41E+01 1.39E-05 1.18E-06 1.51E-05 0.0E+00 0E+00
1.89E+00 1.09E-06 9.29E-08 1.19E-06 0.0E+00 0E+00

NA - No valid samples for analysis period

Total Risk =
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TABLE A-2-29. CAMP THUNDEROCK
Carcinogenic Risk - Inhalation of Volatile Organic Compounds (TO1) -July 1991

Benzene
Toluene

Ethyl Benzene
m, p-Xylene
o-Xylene
Heptane

n-Propyl Benzene

* Concentrations are the 95th % upper bound of the sample data set
NA - No valid samples for analysis period

Concentration® Outdoor Exposure Indoor Exposure Total Exposure Slope Factor Risk
ug/m3 mg/kg-day mgrkg-day mg/kg-day (mg/kg-day)-1
2.94E+01 1.70E-05 1.45E-06 1.85E-05 2.9E-02 SE-07
5.41E+01 3.13E-05 2.66E-06 3.40E-05 0.0E+400 0E+00
3.18E+00 1.84E-06 1.57E-07 2.00E-06 0.0E+00 0E+00
8.54E+00 4.95E-06 4.21E-07 5.37E-06 0.0E+00 CE+00
2.78E+00 1.61E-06 {.37E-07 1.74E-06 0.0E+00 0E+00
3.82E+01 2.21E-05 1.88E-06 2.40E-05 0.0E+00 0E+00
1.53E+00 8.83E-07 7.51E-08 9.58E-07 0.0E+00 0E+00
' ' Total Risk =
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TABLE A-2-30. CAMP THUNDEROCK

Carcinogenic Risk - Inhatatlon of ¥elatlte Organtc Compounds (TO1) - August 199t

Benzene
Toluene

Ethyl Benzene
m,p-Xylene
o-Xylene
Heptane

n-Pr D i Benzne _

Concentration* Outdoor Exposure Indoor Exposure Total Exposure Slope Factor Risk
ug/m3 mg/kg-day _mg/kg-day mg/kg-day (mg/kg-day)-1

NA - 0.00E+00 0.00E+00 0.00E+00 2.9E-02 0E+00
3.7tE+00 2.15E-06 1.83E-07 2.33E-06 0.0E+00 0E+00

5.11E-01 2.96E-07 2.52E-08 3.21E-07 0.0E+00 0E+00

9.98E-01 5.78E-07 4.91E-08 6.27E-07 0.0E+00 0E+00

3.00E-01 1.74E-07 1.48E-08 1.88E-07 0.0E+00 O0E+00

6.68E-01 3.87E-07 3.29E-08 4.19E-07 0.0E+00 0E+00

9.31E-02 5.39E-08 4,58E-09 5.85E-08 0.0E+00 OE+00

o ) o Total Risk = O0E+ 00

* Concentrations are the 95th % upper bound of the sample data set
NA - No valid samples for analysis-period




TABLE A-2-31, CAMP THUNDEROCK
Carcinogenic Risk - Inhalation of Volatile Organic Compounds (TQ1) - September 1991

Concentration* Outdoor Exposure Indoor Exposure Total Exposure Slope Factor Risk
ug/m3 mg/kg-day mg/kg-day mg/kg-day (mg/kg-day)-1

Benzene 6.03E+00 3.49E-06 2.97E-07 3.79E-06 | 2.9E-02 | 1E-07
Toiuene 2.0tE+01 t.16E-05 9.80E-07 1.26E-05 0.0E+00 CE+QO
Ethyl Benzene 8.53E+00 4.94E-06 4.20E-07 5.36E-06 0.0E+00 CE+Q0
m,p-Xylene 1.56E+01 9.03E-06 7.68E-07 9.80E-06 0.0E+00 0E+00
0-Xylene 5.96E+00 3.45E-06 2.93E-07 3.74E-06 | 0.0E+00 0E+00
Heptane 1.61E+0] 9.33E-06 7.93E-07 1.01E-05 0.0E+00 QE+00
in-Propyl Benzene 1.14E400 6.58E-07 | 5.60E-08 7.14E-07 0.0E+00 0E+00

Total Risk = tE-07

* Concentrations are the 95th % upper bound of the sample data set
NA - No valid samples for analysis period



TABLE A-2-32. CAMP THUNDEROCK
Carclnogenic Risk - Inhalatlon of Volatlle Organic Compounds (T01) - October 1991

Concentration* Outdoor Exposure Indoor Exposure Total Exposure Slope Factor Risk
ug/m3 mg/kg-day mg/kg-day mg/kg-day (mg/kg-day)-1
Benzene 6.08E+00 3.52E-06 2.99E-07 3.82E-06 2.9E-02 ] 1E-07
Toluene 8.35E+01 4.84E-05 [ 4.11E-06 5.25E-05 0.0E+00 0E+00
Ethyl Benzene 6.06E+00 3.51E-06 2.98E-07 3.81E-06 0.0E+00 0E+00
m,p-Xylene 1.84E+-01 1.07E-05 9.07E-07 1.16E-05 0 Ot Q0 0E+00
0-Xylene 7.83E+00 4.53E-C6 3.85E-07 4.92E-06 O CE+Q0 0E+00
3,’ Heptane 2.86E+01 1.66E-05 1.41E-06 1.80E-05 0.0E+00 0E+00
N |n-PronI Benzene 1.08E+-00 6.27E-07 5.33E-08 6.81E-07 0 CEt 00 0E+00
3 m Total Risk = 1E—07

+ Concentrations are the 95th % upper bound of the sample data set
NA - No valid samples for analysis period
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TABLE A-Z-33. CAMP THUNDEROCK

Carclnogenic Risk - Inhalation of Volatile Organlc Compounds (TO1) - November 1991

Concentration* Outdoor Exposure Indeor Exposure Total Exposure Slope Factor Risk
ug/m3 mg/kg-day mg/kg-day mg/kg-day (mg/kg-day)-1
Benzene 1.06E+01 6.15E-06 | 5.23E-07 6. 67E-06 | 2.9E-02 2E-07
Toluene 339E+02 1.96E-04 |.A7E-08 2.13E-04 0.0E+00 0E+00
Ethyl Benzene 3.61E+00 2.09E-06 1.78E-07 2.27E-06 0 CE+00 0E+00
m,p-Xylene t.88E+01 1.09E-05 9.26E-07 t.18E-05 0.0E+00 0E+00
0-Xylene 1.71E+ 01 9.88E-06 8.40E-07 L.O7E-05 0.0E+00 CEt QO
Heptane 1.1BE+02 6.81E-05 5.79E-06 7.38E-05 0.0E+00 CEt OO
n-Propyl Benzene t.75E + 00 1.01E-06 8.62E-08 1.10E-06 0.0E+00 N0 S0 ¢

* Concentrations are the 95th % upper bound of the sample data set

NA - No valid samples for analysis period

Total Risk =
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TABLE A-2-34, AL AHMADI HOSPITAL

Carcinogedc Rlisk - Inhalation of Volatile Organle Compounds (T0O1) - June 1991

Benzene
Toluene

Ethyl Benzene
m,p-Xylene
o-Xylene
Heptane

n-Propyl Benzene

* Concentrations are the 95th % upper bound of the sample data set
NA - No valid samples for analysis period

Concentration® Outdoor Exposure Indoor Exposure Total Exposure Slope Factor Risk
ug/ml mglkg-day mglkg-day mglkg-day (mg/kg-day)-1
1.31E4+01 7.56E-06 6.43E-07 8.20E-06 2.9E-02 2E-07
3.60E+01 2.08E-05 1.77E-06 2.26E-05 0.0E+00 0E+00
4.12E+01 2.38E-05 2.03E-06 2.59E-05 0.0E+00 0E+00
{.16E+02 6.74E-05 5.73E-06 7.32E-05 0.0E+00 CEt Q0
3I.4E+01 1.76E-05 1.49E-06 1.91E-05 0.0E+00 CEt QO |
1.27E+02 7.34E-05 6.24E-06 7.97E-05 0.0E+00 0E+00
4 40E+00 2.55E-06 217E-07 2.77E-06 0.0E+00 0E+00
Total Risk = 2E-07
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TABLE A-2-35. KHOBAR TOWERS
Non-Car cinogenic Risk - Inhalation ef Volatile Organic Compounds (TO1) - May 1991

Benzene
Toluene

Ethyl Benzene
m,p-Xylene
o-Xylene
Heptane

jn-ProExl Benzene

Concentration* Outdoor Exposure Indoor Exposure Total Exposure Reference Conc. Hazard Quotient
ug/m3 mg/kg-day mg/kg-day mg/kg-day mg/kg-day

.17E+01 5.61E-03 4.77E-04 6.08E-03 1.5E-03] 4E+00
3.20E+01 1.53E-02 1.30E-02 1.66E-02 1.1E-01 2E-01
B.19E+00 3.91E-03 3.32E-04 4.24E-03 2.9E-0t 1E-02
2.713E+01 1.30E-02 LIIED) 1.42E-02 2.0E-01 7E-02
7.41E+00 3,54E-03 3.01E-04 3.84E-03 2.CE-01 2E-02
1.08E+01 5.17E-03 4.39E-04 5.61E-03 NAV 0E+00
1.45E+00 6.93E-04 5.B9E-05 7.52E-04 NAV 0E+060

Hazard Index = 4E+00

* Concentrations are the 95th % upper bound of the sample data set
NA - No valid samples for analyss period

NAV - Not Available




TABLE A-Z-36. KHOBAR TOWERS
Non-Carcinogenic Risk - Inhalation of Volatile Organic Compounds (TO1) - June 1991

Conceniration* Outdoor Exposure Indoor Exposure Total Exposure ReferenceCanec. Hazard Quotient
ug/m3 mg/kg-day mg/kg-day mglkgday mglkgday .
Benzene NA - 0.00E+00 0.00E+00 0.00E+00 1.5E-03 0E+00
Toluene 3.66E+01 1.75E-02 1.49E-03 1.50E-02 1.1E-01 2E-01
Ethyl Benzene 6.5:2E+00 3.11E-03 2.64E-04 3.37E03 2.9E-01 LE-02
m,p-Xylene 1.88E+01 8.95E-03 7.61E-04 9. 72E-03 2.0E-01 5E-02
0-Xylene 6. 69E+00 3.19E-03 2.71E-04 3.46E-03 2.0E-01 2E-02
Heptane 5.41E+00 2.58E-03 2. 20E- 04 2.80E-03 NAV 0E+00
> p-Pranvl Benzene 1.39E+00 6.61E-04 5.62E-05 7. 18E- 04, NAV 0E+00
! Hazard Index = 2E-01

N
e Concentrations are the 95th % upper bound of the sample data st
o» NA - No valid samplesfor analysis period

NAV - Not Available



TABLE A-2-37. KHOBAR TOWERS

Non-Car cinogenic Risk - Inhalation of Volatile QGrganic Compounds (TO1) - July 1991

Benzene
Toluene

Ethyl Benzene
m,p-Xylene

o-Xylene

H
- epiane

LS

| [n-Propyl Benzene

L'u * Concentrations are the 95th % upper bound of the sample data set
~!' NA - No valid samples for analysis period

NAV - Not Available

Concentration* Outdoor Exposure Indoor Exposure Total Exposure Reference Conc, Hazard Quotient
ug/m3 mg/kg-day mg/kg-day mg/kg-day mg/kg-day

0.00E+00 0.00E+00 0.00E +00 1.5E-03 0E+00
2.05E+01 9.77E-03 8.31E-04 1.06E-02 1.1E-0t 1E-01
6.77E+00 J.23E-03 2.75E-04 3.51E-03 2.9E-01 1E-02
1.83E+0! 8.73E-03 7.42E-04 9.47E-03 2.0E-01 5 E-02
6.75E+00 3.22E-03 2. 74E-04 3.49E-G3 2.0E-01 2E-02
9.18E+ 00 4.38E-03 1. 73E04 4.75E-03 0E+00
1.21E+ 00 5.79E-04 4.92E-05 6.28E-04

Hazard Index =




TABLE A-2-38. KHOBAR TOWERS
Non-Car cinogenic Risk - Inhalation of Volatile Organic Compounds (TO1) - August 1991

Benzene
Toluene
Ethyl Benzene
m,p-Xylene
0-Xylene
Heptane

|\') n-Propyl Benzene

!
W * Concertrations are the 95th % upper bound of the sample dataset
© NA - No valid samples for analysis period

NAV - Not Available

Concentration* Outdoor Exposure Indoor Exposure Total Exposure Reference Cene. Hazard Quotient
ug/m) mg/kg-day maglkgday mg/kp-day mglkgday

1.04E+01 A.94E-03 A20E 04 5.36E-03 1.5E-03 4E+00
J.I0E+01 1.48E-02 1.26E-03 1.61E-02 1.1E-0I 1E-01
1.12E+01 5.36E-03 4.55E-04 5.81E-03 2.9E-01 2E-02
2.46E+01 i.18E-02 9.99E-04 1.27E-02 2.0E-0t 6E-02
{.05E+01 4.99E-03 4.24E-04 5.41E-03 2.0E-01 JE02
1.81E+01 8.64E-03 7.35E-04 9.37E-03 NAV 0E+00
1.97E + 00 9.41E-04 8.01E-05 1.02E-03 NAV CE+00

Hazard Index = 4E+H)
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TABLE A-Z-39. KHOBAR TOWERS
Non-Car cinogenic Risk - Inhalation of Volatile Organic Compounds{TO1}) - September 1991

Benzene

Toluene

Eihyl Benzene
m,p-Xylene
o-Xylene

Heptane

n-Propyl Benzene

* Concentrations are the 95th % upper bound of the sample data set
0 NA - No valid samples for analysis period

NAV - Not Available

Concentration* Outdoor Exposure Indoor Exposure Total Exposure ReferenceCenc. Hazard Quotient
ug/m3 mg/kg-day mg/kg-day mg/kg-day mg/kg-day

7.88E+00 3.76E-03 3.20E-04 4.08E-03 | 1.5E-03 JE+ 060
2.36E+01 1.13E-02 9.57E-04 1.22E-02 1.1E-01 1E-01
6.56E+00 3J.13E-03 2.66E-04 3.40E-03 2.9E-01 1E-02
1.B4E+01 B.78E-03 7.46E-04 9.52E-03 2.0E-01 SE-02
6.97E+00 3.33E-0) 2.83E-04 3.61E-03 2.0E-01 2E-02
7.87E+00 3.75E-0] 3.19E-04 4.97E-03 NAV OE+00
1.19E+00 5. 70E-04 4.85E-05 6.19E-04 NAV 0E+00

Hazard Index = JE+00
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TABLE A-240. KHOBAR TOWERS
Non-Carcinogenic Risk - Inhalation of Volatile Organic Compounds {TO1} - October 1991

Benzene
Toluene

Ethyl Benzene
m,p-Xylene
0-Xylene

Heptane
n-Propyl Benzene

o Concentrations are the 95th % upper bound of the sample data set
NA - No valid samples for analysis period

NAV - Not Available

Concentration* Outdoor Exposure Indoor Exposure Total Exposure Reference Conc. Hazard Quotient
ug/m3 mp/kg-day mg/kg-da mg/kg-day mg/kg-day

7.21E+00 3.44E-03 2.93E-04 3.73E-03 1.SE-03 2E+00
4.78E+01 2.28E-02 1.94E-03 2.47E-02 1.1E-01 2E-0I
2.79E+ 01 1.33E-02 1.13E-03 1.45E-02 2.9E01 SE-02
9.21E+01 4.39E-02 3. 4E-03 4.77E-02 2.0E-01 2E-01
2.29E+01 1.09E-02 9.29E-04 1.19E-02 2.0E-0t 6E-02
1.02E+01 4.85E-03 4.12E-04 5.26E-03 NAV OE+00
1.N4F4-00 4.98E-04 4.23E-05 5.40E-04 NAV 0E+00

Hazard Index = JE+00
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TABLE A-2-41. KHOBAR TOWERS

Non-Car cinogenic Risk - Inhatation of Volatile Organtc Compounds {TO1) - November 1991

Concentration* Outdoor Exposure Indoor Exposure Total Exposure Reference Conc, Hazard Quotient
ug/m3 mg/kg-day mg/kg-day mg/kg-day mg/kg-day

Benzene 4.52E+00 2.16E-03 1.83E-04 2.34E-03 1.5E-03 2E+00
Toluene 1.85E+01 B.81E-03 7.49E-04 9.56E-03 1.1E-01 SE-02
Ethyl Benzene 3.91E+00 i.87E-03 1.59E-04 2.03E-03 2.9E-01 7E-03
m,p-Xylene 1.13E+ 01 5.40E-03 4.59E-04 5.86E-03 2.0E-01 JE-02
0-Xylene 4.4E+00 2.07E-03 |.76E-4 2.25E-03 2.0E01 1E-02
Heptane 5.13E+00 2.45E-03 2.08E-04 2.65E-03 NAV 0E+00
n-Propyl Benzene 6.30E-01 3.01E-04 2.56E-05 3.26E-04 NAV 0E+00

Hazard Index = 2E+H

* Concentrations are the 95th % upper bound of the sample data set
NA - No vaid samples for analysis period
NAV - Not Available




TABLE A-2-42. CAMP 1
Non-Car cinogenic Risk - Inhatation of Volatite Organic Compounds (TOt) - May 1991

Concentration® Outdoor Exposure Indoor Exposure Total Exwsure ReferenceCone. Hazard Ouctient
ug/m3 mg/kg-day mg/kgday  mp/kg-day mg/kg-day

Benzene 1.00E +01 4.79E-03 4.07E-04 5.20E-03 1 SE-03 IE+00

Tolueoe 1.08E +01 5.15E-03 4.38E-04 5.58E-03 1.1E-01 5E-02

EthylBenzene 3.82E+400 182E-03 1.55E-04 1.98E-03 2.9E-01 7E-03

m,p-Xylene 9.27E+00 4.42E-03 3.76E-04 4.80E-03 2.0E-01 2E-02

o-Xylene 3.44E+00 1HE-03 1.40E-04 1.78E-03 2.0E-01 9E-03

Heptane 3.59E +00 1.7LE-03 t.46E-04 . 1.86E-03 NAV 0E+00
> n-Propyl Benzene 6.92E-01 3.30E-04 2.81E-05 3.58E-04 NAV 0E 400
Y Hazard Tndex = "4E+00
1

* Concentrations are the 95th % upper bound of the sample data set
3 NA - No valid samples for analysis period
NAV - Not Available
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TABLE A-2-43. CAMP1
Non-Car cinogenic Risk - Inhalation of Volatile Organic Compounds (TG1} - June 1991

Concentration* Outdoor Exposure Indoor Exposure Total Exposure Reference Conc. Hazard Quotient
ug/ml mg/kg-day mg/kg-day mg/kg-day mg/kg-day
Benzene NA 0.00E+00 0.00E+00 0.00E+00 1.5E-03 0E+00
Totuene 4.26E+00 2.03E-03 1.73E-04 2.21E03 [.1E01 2E-02
Ethyl Benzene 1.81E+00 8,62E-04 7.33E-05 9.35E-04 2.9E0! 3E-03
m,p-Xylene 4.90E+00 2.34E-03 1.99E-04 2.54E-02 2.0E-0! 1E-02
o-Xylene .8B4E+00| 8.79E-04 7.47E-05 9.54E-04 2.0E-01 5E-03
Heptane 4.05E+00 1.93E-03 1.65E-04 2.10E-03 NAV 0E+00
n-ProEzl Benzene 3.79E-01 t.81E-04 t.54E-05 1.96E-04 NAV
Hazard Index =

o Concentrations are the 95th % upper bound of the sample data set
NA - No valid samples for analysis period
NAV - Not Available



TABLE A-2-44, CAMP 1

Non-Carcinogenic Risk - Inhalation of Volatile Organic Compounds (T01) - July 1991

Concentration* Outdoor Exposure Indeor Exposure Total Exposure Reference Cone. Hazard Quotient
ug/m3 mpg/kg-day_ mg/kg-day mg/kg-da mg/kg-day

Benzene 1.52E4 00 7.26E-04 6.1BE-05 7.88E-04 1.5E-03 5E-0]
Toluene 4.14E+00 1.98E-03 1.68E-04 2.14E-03 L.1E-01 2E-02
EthytBenzene 1.59E+00 7.60E-04 6.46E-05 8.25E-04 2.9E-01 JE-03
m,p-Xylene 4. 14E+00 2.26E-03 1.92E-04 2.45E-03 2.0E-01 1E-02
o-Xylene 1.45E+00 6.94E-04 5.90E-05 7.53E-04 2.0E-0} 4E-03
eptane 7.28E+00 3.47E-03 2.95E-04 3.77E-03 NAV 0E+00
:"’ ln-Pro 1 Benzene 3.41E-01 1.63E-04 |.38E-05 1.76E-04 NAV 0E+00

N Hazard Index =

> NA - No valid samples for analysis period

NAV - Not Available

&« Concentrationsare the 95th % upper bound of the sample data st
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TABLE A-2-45. ESKAN VILLAGE
Non-Car cinogenic Risk - Inhalation of Volatile Or ganic Compounds{T01) - June1991

Benzene
Toluene

Ethyl Benzene
m,p-Xylene
0-Xylene
Heptane

n-Propyl Benzene

Concentration* Outdoor Exposure Indoor Exposure Total Exposure Reference Cone. Hazard Quotient
ug/m3 mg/kg-day mg/kg-day mg/kg-day mg/kg-day

NA 0.C0E+00 0.00E+00 0.00E+00 1.5E-03 0E+00
NA 0.00E+00 6.00E +00 0.00E+00 1.1E-01 0E+00
2.55E+00 1.22E-03 1.03E-04 _ 1.32E03 2.9E-01 SE-03
8.58E+00 4.10E-03 3.48E-04 4.44E-03 2.0E-01 2E-02
2.91E+00 1.39E-03 |.18E-04 1.51E-03 2.0E-01 8E-03
NA 0.00E+00 0.00E + 00 0.00E+00 NAV 0E+00
5.06E-01 2.41E-04 2.05E-05 2.62E-04 NAV 0E+00
Hazard Index = JE-02

* Concentrations ar €the 95th % upper bound of the sample data set
NA - No vatid samples for analysis period

NAV - Not Available




TABLE A-246. ESKAN VILLAGE

Non-Car cinogenic Risk - Inhalation of Volatile Organic Compounds(TO1) - July 1991

Concentration* Outdoor Exposure Indoor Exposure Total Exposure Reference Cone. Hazard Quotient
ug/m) mg/kg-day mg/kg-day mg/kg-day mg/kg-day
Benzene NA 0.00E+00 0.00E+00 G.00E+00 1 SE-03 0E+00
Toluene 2.25E+01 |.07E-02 9. 14E-04 1.17E-02 1.1E-01 1E-01
Ethyl Benzene 4. T8E+00 2.1'8E-03 1.94E-04 2.48E-03 2.9E-01 9E-01
m,p-Xylene , 1.31IE+ 0l 6.24E-0) 5.31E-04 6.77E-03 2.0E-01 JE-02
o-Xylene 4.66E+00 2.22E-03 1.89E-04 2.41E-03 2.0E-01 | E-02
Heptane 3.06E+00 _L46E-03 1.24E-04 159E-03 NAV 0E+00
n-PrnEiv.I Benzene 9.30E-01 4.44E-04 3.77E-05 4.81E-04 NAV 0E+00
Hazard Index = 2E-01

* Concentrations are the 95th % upper bound of the sample data set
NA - No valid samplesfor analysis period

NAV - Not Available
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TABLE A-2-47. ESKAN VILLAGE
Non-Car cinogenic Risk ~ Inhalation of Volatile Organic Compounds {TO1) - August 1991

Benzene

Toluene

Ethyl Benzene
m,p-Xylene
0-Xylene

Heptane
n-PropvlBenzene

« Concentrations are the 95th % upper bound Of thesample data set
NA - No valid samples for analysis period

NAV - Not Available

Concentration® Outdoor Exposure Indoor Exposure Total Exposure ReferenceCone, Hazar d Quotient
ug/m3 mg/kg-day mg/kg-day mg/kg-day mg/kg-day

5.7SE+00 2.74E-03 2.33E-04 2.98E-03 ].5E-03 2E+00
1.71E+01 8.15E-03 6.93E-04 8.84E-03 1.1E01 BE-02
5.60E+00 2.67E-03 2.27E-04 2.90E-03 2.9E-01 1E-02
1.08E+01 5.17E-03 4.39E-04 5.61E-03 2.0E-01 JE-02
$.27E+00 2.52E-03 "2.14E-04 2.73E-03 2.0E-01 | E-02
1.36E+01 6.47E-03 5.50E-04 7.02E-03 NAV 0E+00

9. 18E-01 4.38E-04 3.72E-05 4.75E-04 NAV 0E+00
‘_;{-azard Index — 2E+00



8y—-C-V¢

TABLE A-248. KKMC

Non-Car cinogenic Risk - Inhalation of Volatile Organic Compounds (TO1) - May 1991

Benzene
Toluene

Ethyl Benzene
m,p-Xylene
0-Xylene
Heptane

n-Propyl Benzene

o Concentrations are the 95th % upper bound of the sample data set
N A - No vaid samples for analysis period

NAV - Not available

Concentration* Outdoor Exwsure Indoor Exposure Total Exposure Reference Cone. Hazard Quotient
ug/m3 mg/kg-day mg/kg-day mg/kg-day mg/kg-day

IJNE+00 1.87E-03 1.59E-04 2.03E-03 }.5E-03 1E+00
JN2E+ 00 1.49E-03 1.27E.04 1.62E-03 1.1E-01 1E-G2
1.07E + 01 5.12E-03 4.35E-04 5.55E-03 2.9E-01 2E-02
9.81E+00 4.68E-03 J9BE 04] 5.08E-03 2.0E-01 3E-02
6.54E+00 3.12E-03 " 2.65E-04 3.39E-03 2.0E-01 2E-02

9.56E-01 4.56E-04 JBBE-05| — 4.95E-04- +
5.60E+00 2.67E-03 2.27E-04 2.90E-03| NAV OE+00
Hazard [ndex = IE+00



TABLE A-2-49. KKMC
Non-Carcinogenic Risk - Inhalation of Volatite Organic Compounds (TQO1} - June 1991

Concentration* Outdoor Exposure Indoor Exposure Total Exposure Reference Conc, Hazard Quotient
ug/m3 mg/kg-day mg/kg-day mg/kg-day mg/kg-day
|Benzene NA 0.00E+00 0.00E +00 0.00E +00 1.5E-03 0E+00
Toluene ) 6.54E+00 3.12E-03 2.65E-04 3.38E-03 1.1E-01 3E-02
Ethyl Benzene 1.97E+00 9.41E-04 8.00E-05 1.02E-03 2.9E-01 4E-03
m,p-Xylene . 4.90E+00| 2.34E-03 1.99E-04 2.54E03 2.0E-01 1E-02
0-Xylene ) 1.90E+00 9.07E-04 7.71E-05 9.84E-04 2.0E-01 5E-03
Heptane 1.76E+ 00 8.39E-04 7.13E-05 9.10E-04 NAV 0E+00
Ill’ n-Propyl Benzene 3,99E-01 1.90E-04 1.62E-05 2.06E-04 NAV 0E+00
) Hazard Index = SE-02

L * Concentrations are the95th% upper bound of the sample data set
w NA - No valid samples for anaysis period
NAV - Not available



TABLE A-2-50. KKMC

Non-Car cinogenic Risk - Inhalation of Velatite Organic Compounds (TOL) - July 1991

Benzene
Toluene

Ethyl Benzene
m,p-Xylene
o0-Xylene

Concentration® Outdoor Exposure Indoor Exposure Total Exposure Reference Cenc. Hazar d Quotient

ug/m3 mg/ kg-day mg/kg-day mg/kg-day mg/kg-day

‘NA 0.00E+00 0.00E+00 0.00E+00 1.SE-03 CE+00

4.53E+00 2.16E-03 {.84E-04 2.35E-03 1.1E-01 2E-02

1.56E+ Q0 T.42E-04 6.31E-05 8.05E-04 2.9E-01 JE-93

3.58E+00 1.71E-03 1.45E-04 1.85E-03 2.0E-01 9E-03

1.39E+00 6.65E-04 5.66E-05 7.22E-04 2.0E-0{ 4E-03

1.62E+00 7.74E-04 6.58E-05 8.40E-04 NAV 0E+00

3.10E-01 1.48E-04 1.26E-05 | .61E-04 NAV 0E+ 00

Hazard Index = 4E-02

NA - No valid samples for analysis period

NAV - Not available

U1 * Concentrations are the 95th % upper bound of the sample data Set
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TABLE A-2-51. KKMC
Non-Car cinogenic Risk - Inhalation of Volatile Organiec Compounds (TO#) - August 1991

Concentration* Outdoor Exposure Indoor Exposure Total Exposure Reference Conc. Hazard Quotient
ug/ml mg/kg-day mg/kg-day

Benzene NA 0.00E +00] 0.00E+00] 0.00E+00 1.5E-03 0E+00
Toluene 1.1ZE+01 S.RE0Y 4.52E-04" 5.77E-03 L.1E-01 SE-02
Elhyl Benzene 2.59E+00 1.24E-03] 1.05E-04 1.34E-03 2 0E-01 SE-03
m,p-Xylene 1.00E + 01 4.77E-03 4.06E-04 5.18E-03 2 0E-0f IE-02
o-Xylene 2.59E+00 |.24E-03 1.OSE04| 1. 34E-03 . 2. CE-0f TE-03
Heptane 2.75E+00 1.31E-03 1.12E-04 142E-03 NAV OE+00
n-ProEzl Benzene 9.16E-01 437E-04| 3.72E-05 4. 4E-04 NAV NE4 DO

Harard Indisx = 9E-02

o Concentrations are the 95th % upper bound of the sample data set
NA - No vaid samplesfor anaysis period
NAV - Not available



TABLE A-2-52. MILITARY HOSPITAL/CAMP FREEDOM
Non-Carcinogenic Risk - Inhalation of Volatile Organic Compounds (TO1) - May 1991

Benzene

Toluene

Ethyl Benzene
m,p-Xylene
0-Xylene
Heptane

n-Propyl Benzene

Concentration* Outdoor Exposure Indoor Exposure Total Exposure Reference Conc. Hazard Quotient
ug/m3 __mg/kg-day mg/kg-day mg/kg-day mg/kg-day

NA 77 0.00E +00 0.00E+00 0.00E+00 {.5E-03 OE+00
1.40E+01 6.67E-03 5.67E-04 7.24E-03 1.1E-01 TE02
2.0JE+00 9.70E-04 8.25E-05 1.05E-03 2.9E-01 4E-03
5.52E+00 2.63E-0] 2.24E-4 2.86E-C3 2.0E-01 1E-02
2.07E+00 9.89E-04 841 E-05 1.07E-03 2.0E-01 SE-03

NA 0.00E+00 0.60E+00 0.00E+00 NAV 0E+00
4.48E-0! 2.14E-04 1.82E-05 2.32E-04 NAV 0E+00

Hazard Index = 9E-02

« Concentrations are the 95th % upper bound of the sample data set
NA - No vaid samples for analysis period

NAV - Not Available




TABLE A-2-53. MILITARY HOSPITAL/CAMP FREEDOM
Non-Carcinogenic Risk - Inhalation of Velatile Organic Compounds (TOH1) - June 1991

Benzene
Toluene
Ethyl Benzene
m,p-Xylene
0-Xylene

1 (Heptane

NS n-Pronl Benzene

Concentration* Outdoor Exposure Indoor Exposure Total Exposure Reference Conce. Hazard Ouotieot
ug/m3 mg/kg-day mg/kg-day mg/kg-day mg/kg-day

NA 0.00E+00 0.00E+00 0.00e+00 1.5E-03 0E+00
NA 0.00E+00 "0.00E+-00 0.00E+00 1.1E-01 0E+00
NA 0.00E+00 0.00E+00 0.00E+00 2.9E-01 0E+00
NA 0.00E+00 0.00E+00 0.00E+00 2.0E-0] 0E+00
NA 0.00E+00 0.00E+00 0.00E+00 2.0E-01 0E+00
NA 0.00E+00 0.00E + 00 0.00E+ 00 NAV 0E+00
NA 0.00E +00 0.00E+ 00 MEW +,. NAV OE+00

Hazard Index = 0E+ 00

8 « Concentrations are the 95th % upper bound of the sample data set
NA - No valid samples for analysis period

NAYV - Not Available




TABLE A-2-54. MILITARY HOSPITAL/CAMP FREEDOM _
Non-Carcinogenic Risk - Inhalation of Volatile Organic Compounds (TO1) - July 1991

Concentration* Outdoor Exposure Indoor Exposure Total Exposure Reference Cone, Hazard Quotient
ug/m3 mg/kg-day mg/kg-day mg/kg-day mg/kg-day

Benzene NA 0.00E+00 eYe0={00) 0.00E+00 1 SE-03 CEt Q0
Toluene 5.87E+01 2 BCE-02 2. 38E-03 3.04E-02 |.1E-01 3E-01
Ethyl Benzene 1.56E+00 T.47E-04 6.35E-05 8.10E-04 2.9E-01 JE-03
m,p-Xylene 7.68E+00 3.66E-03 3.1 E-04 3.97E-03 2.0E-0l 2E- 02
o-Xylene 2.29E+00 1.09E-03 9.31E-05 1.19E-03 2.0EAL 6E-03
Heptane 1.02E+01 4.88E-03 4.15E-04 5.29E-03 NAV 0E+00
n-Proml Benzene 6.16E-01 2.94E-04 2.50E-05 3.19E-04 NAV 0E+{0

Hazard Index = 3E-01

* Concentrations are the 95th % upper bound of the sample data set
NA - No valid samplesfor analysis period

NAV - Not Available
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TABLE A-2-55, MILITARY HOSPITAL/CAMP FREEDOM
Non-Carcinogenic Risk - inhalation of Velatile Organic Compounds {TO1} - August 1991

Concentration* Outdoor Exposure Indoor Exposure Total Exposure Reference Conce, Hazard Quotient
ug/m3 mg/kg-day mg/kg-day mg/kg-day mg/kg-day
Benzene L.IE+00 6.25E-04 5.31E-05 6.78E-04 £.5E-03 SE-01
Toluene t.8BE+01 8.99E-03 7.65E-04 9.76E-03 1.1E-Ol 9E-02
Ethyl Benzene 1.77E+00 8.44E-04 T1BE-05 9.16E-04 2.9E-01 3E-03
m,p-Xylene 4.28E+00 2.04E-03 1.74E-04 2.22E-03 2.0E01 ¥ E-02
o-Xylene 1.30E+00 6.20E-04 5.27E-05 6.73E-04 20E-0 | 3E-03
Heptane 2.66E+00 1.27E-03 1.08E-04 1.38E-03 NAV 0E+00
n-ProRI Benzene 4,58E-01 2.19E-04 ¢ .B6E-05 2.37E-04 NAV 0E+00

w

o Coucentretions are the 95th % upper bound of the sample data se:
NA - No valid samples for analysis period
NAYV - Not Available
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TABLE A-2-56. MILITARY HOSPITAL/CAMP FREEDOM
Non-Carcinogenic Risk - Inhalation of Volatile Organic Compounds (TOH) - September 1991

Benzene
Toluene

Ethyl Benzene
m,p-Xylene
o0-Xylene

Hepiane

Concentration®* Outdoor Exposure Indoor Exposure Total Exposure Reference Cone. Hazard Quotient
ug/m3 mg/kg-day mg/kg-day mg/kg-day mg/kg-day
4.52E+00 2.16E-03 1.83E-04 2.34E-03 1.5E-03 2E+00
4.15E+01 1.98E-02 1.68E-03 2.15E-02 1.1E-01 2EQ1
6.31E+00 3.01E-03 - 2.56E-04 3.26E-03 2.9E-01 1E-02
1.27E+ 01 6.04E-03 5.14E-04 6.56E-03 2.0E-01 IEB2
5.37E+00 2.56E-03 2.18E-04 2.78E-03 2.0E-01 1E-02
4.25E+0lL _2.03E-02 1.73E-03 2.20E-02 NAV 0E+00
n-Propyl Benzene 1.34E+00 6.39E-04 5.44E-05 6.94E-04 NAV 0E+00
&—_—_—_—1—&128:(] Index = 2E+00

L'n o Concentrations are the 95th % upper bound of the sample data set
& NA - No valid samples for analysis period

NAV - Not Available



TABLE A-2-57. MILITARY HOSPITAL/CAMP FREEDOM

Non-Car cinogenic Risk - Inhalation of Velatite Organic Compounds{TO1} - October 1991

Benzene
Toluene

Ethyl Benzene
m,p-Xylene
0-Xylene
Heptane

III’ n-Propyl B
B

! e Concentrations are the 95th % upper bound of the sampte data sei
~ NA - No valid samples for analysis period

NAV - Not Available

Concentration® Outdoor Exposure Indoor Exposure Total Exposure Reference Cone. Hazard Quotient
ug/m3 mg/kg-day mg/kg-day mg/kg-day mg/kg-day

5.52E+00 2.61E-M 2. 24E-04 2.86E-03 1.5E-03 2E+00
1.98E+02 9.45E-02 8.04E-03 1. 03E-01 LIE-O1 9E-01
7.58E+00 J.62E-03 3.08E-04 3.93E-03 2.9E-01 1E02
1.83E+01 B.7T2E-03 141 E0 9.46E-03 2.0E01 SE-0?
8.42E+00 4.02E-03 3.41E-04 4.36E-03 2.0E-01 2E-02
2.99E+01 1.43E-02 1.21E-03 |.5SE-02 NAV 0E+00
i.26E+ 00 £ 01E.04 5.12E-05 6.54E-04 NAV 0E+00

Hazard Tndex 3 JE+00



85-2-¥

TABLE A-2-58, MILITARY HOSPITAL/CAMP FREEDOM

Non-Carcinogenic Risk - Inhatation of VVolatile Organic Compounds(T01) - November 1991

Benzene

Tolueoe

Ethyl Benzene
m,p-Xylene
e-Xylene

Heptane

n-Propyl Benzene

* Concentrations are the 95th % upper bound of the sample data set
NA - No valid samples for analysis period

NAV - Not Available

Concentration® Outdoor Exposure Indoor Exposure Total Exposure Reference Conc. Hazard Quotient
ug/m3 mg/kg-day mg/kg-day mg/kg-day mg/kg-day

4.87E+00 2.32E-03 1.98E-04 2.52E03 1.5E-03 2E+00
1.19E+02 5.68E-02 4.83E-00 6.17E-02 1.1E-01 6E-01
3.08E+00 {.47E-03 : 1.25E-04 1.59E-03 2.9E-01 SE-03
7.31E+00 3.49E-03 2.97E-04 3.79E-03 2.0E-01 2E-02
JA3E+0D 1.64E-03 1.39E-04 1.78E-03 2.0E-01 9E-03
J.65E+01 1.74E-02 I .48E-03 1.89E-02 NAV 0E+00
4.53E-01 2.16E-04 i.84E-05 2.34E-04 NAV 0E+00

Hazard Index = 2E+00



TABLE A-2-59. U.S. EMBASSY, KUWAIT
Non-Carcinogenic Risk - Inhaation of Volatile Organic Compounds (TG1) - May 199t

Benzene
Toluene

Ethyl Benzene
m,p-Xylene

* Concentrations are the 95th % upper bound of the sample data set

Concentration* Outdoor Exposure Indoor Exposure Total Exposure Reference Conc. Hazard Quotient
ug/m3 mg/kg-day mg/kg-day mg/kg-day mg/kg-day
NA 0.00E +00 0.00E+00 0.00E+00 1.5E-03 0E+00
NA 0.00E+00 0.00E+00 0.60E+00 1.1E-01 0E4 00
1.14E+01 5.42E-03 4.61E-04 5.89E-03 2.9E-01 2E-G2
2.76E+01 1.32E-02 1.12E-03 1.43E-02 2.0E-01 TE-02
L.1BE+01 5.61E-03 4.77E-04 6.09E-03 2.0E-0! __3EM
NA 0.00E+00 0.00E+00 0.00E+00 NAV 0E+00

1.93E+00

NA - No valid samples for analysis period

NAYV - Not Available

9,19E-04

7.82E-05

9.98E-04




TABLE A-2-60. U.S. EMBASSY, KUWAIT
Non-Carcinogenic Risk - Inhalution of VVolatile Organic Compounds (TQ1} - June 1991

Benzene
Toluene

Ethyl Benzene
m,p-Xylene
o0-Xylene

c'n * Concentrations are the 95th % upper bound of the sample data set

Concentration* QOutdoor Exposure Indoor Exposure Total Exposure Reference Cone, Hazard Quotient
ug/m3, mg/kg-day mg/kg-day mg/kg-day mg/kg-day
1.18E +01 5.62E-03 4.78E-04 6.10E-03 | 1.5E-031 4E+00
NA 0.00E+060 0.00E+00 0.00E+00 1.1E01 OE+00
2.68E+01 1.28E-02 1 BE-03 1.39E-02 2.9E-01 SE- 02
7.7.5E+01 3.70E-02 3.14E-03 4.01E-02 2.0E-01 2E-01
2.95E+01 1.41E-02 1.20E-03 1.53E-02 '2.0E-01 BE-02
NA 0.00E+00 0.00E+00 0.00E+00 NAV CEt QO
2.91E+00 1.39E-03 1.18E-04 1.50E-03 [N A 0E+00

S NA - No valid samples for analysis period

NAV - Not Available

Hazard Index =

4EtO0
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TABLE A-2-61, U.S. EMBASSY, KUWAIT

Non-Carcinogenic Risk - inhalation of Velatile Organic Compounds (T01) - July 199t

Concentration* Outdoor Exposure Indoor Exposure Total Exposure Reference Conc. Hazard Quotieot
ug/m3 mg/kg-day mg/kgdav mg/kg-day mg/kg-day

(Benzene NA 0.00E+(o 0.00E+00 0.00E+00 1.5E-83 0E+00
Toluene NA _0.00E+00 0.00E+00 0.00E+00 1.1E-0t 0E+00
Ethyl Benzene NA 0.00E+00 0.06E+00 0.00E+00 2.9E-01 0E+00
m,p-Xylene NA 0.00E+00 0.00E+00 0.00E+00 2.0E-01 0E+00
0-Xylene NA 0.00E+00 0.00E+00 0.00E+00 2.0E-01 0E+00
Heptane NA 0.00E+00 0.00E+00 0.00E +00 NAV 0E+00
n-Propyl Benzene NA 0.00E+00 0.00E+ 00 0.06E+00 NAV 4 QB+ 00

' Hazard Index = 4E+00

* Concentrations are the 95th % upper bound of the sample data set

NA - No valid samples for analysis period
NAYV - Not Available
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TABLE A-2-62, CAMP THUNDEROCK
Non-Carcinogenic Risk - Inhalation of Volatile Organic Compounds (TO1) - June 1991

Concentration* Outdoor Exposure Indoor Exposure Total Exwsure Reference Conc. Hazard Quotient
ug/m3 mg/kg-day mg/kg-day mg/kg-day mg/kg-day

Benzene 8.39E+00 4.00E-03 3.40E-04 | 4.34E03 1 SE-03 JE+00
Toluene 2.53E+01 1.21/E-02 1.03E-03 1.31E-02 1.1E-01 1E-0}
Ethyl Benzene 6.08E+00 2.90E-03 2.46E-04 3.15E-03 2.9E-01 IE-02
m,p-Xylene {.76E+01 8.39E-03 7.13E-04 9.10E-03 2.0E-01 SE-02
o0-Xylene 7.03E+00 3.36E-03 2.85E-04 3.64E-03 2.0E-01 2E-02
Heptane IE+01 | 1.15E-02 9.76E-04 1.25E-02 NAV 0E+00
n-Proul Benzene 1.89E+00] 9.01E-04 7.66E-05 9,77E-04 NAV 0E+00

Hazard Index = IE+ M

* Concentrations are the 95th % upper bound of the sample data set
NA - No valid samples for analysis period
NAYV - Not Available



TABLE A-2-63. CAMP THUNDEROCK

Non-Car cinogenic Risk - Inhalation of Velatite Or ganic Compounds (TO1) - July 1991

Concentration* Outdoor Exposure Indoor Exposure Total Exposure Reference Conc. Hazard Quotient
ug/m3 mg/hkg-day. mg/kg-day mg/kg-day mg/hg-day
Benzene 2.94E+01 1.40E-02 1.19E-03 1.52E-02 1.5E03 1E+01
Toluene 5.41E+01 2,58E-02 2.19E-03 2.8CE-02 1.1E-01 JE-O!
Ethyl Benzene 3.18E+00 1.52E-03 1.29E-04 1.65E-03 2.9E-01 6E-03
m, p-Xylene 8.54E+00 4.08E-03 J.47E-04 4.42E-03 2.0E-01 2E-02
0-Xylene 2.71BE+ 00 1.32E-03 1.13E-04 1.44E-03 2.0E0] 7E-03
Heptane 3.82E+01 t.82E-02 1.5SE03 1.98E-02 NAV 0E+00
b n-ProEvl Benzene 1.53E+00 7.28E-04 6.19E-05 7.90E-04 NAV 0E+00
N d Index = 1E+01

!
(o)
w

o Concentrations are the 95th % upper bound of the sample data set
NA - No valid samples for analysis period

NAV - Not Available




TABLE A-244. CAMP THUNDEROCK
Non-Carcinogenic Risk - Inhalation of Volatile Organic Compounds (TOI) - August 1991

Benzene
Toluene

Ethyl Benzene
m,p-Xylene
0-Xylene
Heptaue

n-Proﬂl Benzene

Concentration* Outdoor Exposure Indoor Exposure Total Exposure Reference Cone. Hazard Quotient
ug/m3 mg/kg-day mg/kg-day my/kg-day mg/kg-day
NA 0.00E+00 0.00E+00 0.00E+ 00 1.5E-03 0E+00
37ME+00 1.77E-03 1.51E-04 1.92E-03 1.1E-01 2E-02
5.11E-01 2.448404 2.07E-05 2.65E-04 2.9E01 9E-04
9.98E-H 4.76E-04 4.05E-05 5.17E-04 2.0E-01 3E-03
3.10E-01 {.43E-04 1.22E-05 1.55E-04 2.0E-01 8E-04
6.458E-01 1. 19E-04 2.71E-05 3.46E-04 NAVY OE+00
9.31E-02 4.44E-05 3.78E-06 4.82E-05 NAV 0E+00
Hazard Index = 2E-02

* Concentrationsare the 95th % upper bound of the sample data set
NA - No valid samplesfor analysis period

NAV - Not Available
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TABLE A-2-65. CAMP THUNDEROCK

Non-Car cinogenic Risk - Inhalation of Volatile Organic Compounds (T Q1) - September 1991

Concenfration®* Outdoor,. Exposure Inc""‘” ""-““'ure c“' "“‘““Jre ReferenceConc Hazard Quotient
ug/m3 mg/kg-day ng/kg-day
Benzene 6.03E+00 2.88E-03 1.5E-03 2E+00
Toluene 2.01E+01 9.59E-03 1.1E-01 9E-02
Ethyl Benzene 8.53E+00 4.07E-03 2.9E-01 2E-02
m,p-Xylene 1.56E401 7.44E-03 2,0E-01 4E-02
0-Xylene 5.96E+00 2.84E-0) 2.0E01 2E-02
Heptane 1.61E+01 7.69E-03 0E+00
n-Propyl Benzene 1.14E+00 5.42E-04 \Y o O

« Concentrations are the 95th % upper bound of the sample data set

NA - No vaid samples for analysis period
NAV - Not Available

Hazard Index =

2E+00




TABLE A-2-66. CAMP THUNDEROCK
Non-Carcinogenic Risk - Inhalation of Velatile Organic Compounds (TO1) - October 1991

Benzene
Toluene

Ethyl Benzene
m,p-Xylene
o0-Xylene
Heptane

n-Propyl Benzene

* Concentrations are the 954 % upper bound of the sample data set
NA - No valid samples for analysis period

NAV - Not Available

Concentration®* Outdoor Exposure Indoor Exposure Total Exposure Reference Conc, Hazard Quotient
ug/m3 mg/kg-day mg/kg-day mg/kg-day mg/kg-day

6.08E+00 2.90E-03 2.47E-04 3.15E-03 1.5E-03 2EtO0
8.35E+01 3.99E-02 3.39E-03 4.32E-02 1.1E-0} 4E-01
6.06E+00 2.89E-01 2.46E-04 3.14E-02 2.9E-01 1E-02
1.84E+01 8.80E-02 7.48E-04 9.54E-03 2.0E-01 SE-02
7.83E+00 3. TIEDI 3.18E04 4.05E-03 2. CE-01 2E-02
2.86E+01 1.37E-02 1.16E-03 L48E02 NAV 0E+00
1.08E+00 5.176-04 4.40E-05 5.61E-04 NAV 0E+00

Hazard Index = JE+00
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TABLE A-Z-67. CAMP THUNDEROCK
Non-Car cinogenic Risk - Inhalation of Volatile Organic Compounds (TOF) - November 1991

Benzene
Toluene

Ethyl Benzene
m,p-Xylene
0-Xylene
Heptane

n-Propyl Benzene

* Concentrations are the 95th % upper bound of the SAmple data set

NAV - Not Available

9 NA - No valid samples for analysis period

Concentration* Outdoor Exposure Indoor Exposure Total Exposure Reference Conc, Hazard Quotient
ug/m3 mg/kg-day mg/kg-day mg/kg-day mg/kg-day
I.06E+01 5.07E-031 4.31E-04 5.50E-03 1SE-03 4E+00
3.39E+02 1.62E-01 1.38E-02 1.76E-01 [.IE-01 2E+00
3.61E+00 1.72E-03 1.46E-04 |.87E-03 2.9E-01 6E-03
1.88E+01 8.97E-03 7.63E-04 9.73E-03 2.0E-01 SE-02
1.71E401 8.14E-03 6.92E-04 8.83E-03 2.0E-01 4E-02
LISE+02 5.61E-02 4.77E-03 6.09E-02 NAV OE+00
1.75E+00 8.36E-04 7.11E-05 9.07E-04{  NAV 0E+00

Hazard Jndex =




TABLE A-2-68. AL AHMADI HOSPITAL
Non-Carcinogenic Risk - Inhalation of Velatile Organic Compounds (TO1} - June 1991

Concentration®* Outdoor Exposure Indoor Exposure Total Exposure Reference Conc. Hazard Quotient
ug/m3 mg/kg-day mg/kg-day m&day mg/kg-day

Benzene 1.31E+01 6.23E-03 5.30E-04 | 6.76E-03 1.SE-03 | SE+00

Tolueoe 3.60E+01 {.T2E-02 1.46E-03 | 1.86E-02 LIE-011 2E-01

Ethyl Benzene 4,12E401 1.97E-02 167E-03 2.13E-02 2.9E-01 7E-02

m,p-Xylene 1.16E+02 5.56E-02 4,73E-03 6.03E-02 2.0E-01 3E-01

0-Xylene 3.04E+01 |.45E-02 [.23E-03 |.57E-02 2.0E-01 8E-02

Hepiane 1.27E4+02 6.05E-02 5.1SE-03 6.57E-02 NAV 0E+00
3+ |n-Propyl Benzene 4.40E+00 2.10E-03 1.79E-04 2.28E-0) NAV 0OE +00
RS Hazard Index = SE+ 00
§

* Concentrationsare the 95th % upper bound of the sample dataset
2 NA - No valid samples for analysis period
NAV - Not Available




Aluminum
Arsenic
Beryllium
Calcium
Cadmium
2 Chromium
n\'; Iron
& Magnesium
‘© Sodium
Nickel
Lead
Vanadium
Zinc

* Concentrations are the 95th % upper bound of the sample data set
Note - No carcinogenic risk was determined for chromium. All chromium was determined to be trivalent (Ce{III)), the non-carcinogenic form.

Concentration’

Outdoor Exposure

Indoor Exposure

Total Exposure

Slope Factor

Risk

ug/m) mg/kg-day mg/kg-day mg/kg-day (mg/kg-day)-1

NA 0.00E+00 0.00E+00 0.00E + 00 0.0E+00 O0E+00
__NA 0.00E +00 0.00E+00 0.00E+00 1.5E+01 OEt00
NA 0.00E+00 0.00E+00 0.00E + 00 8.4E+00 OEtO0
NA 0.00E+00 0.00E +00 0.00E +00 0.0E+00 OEt0O
1.34E-02 7.76E-09 6.60E-10 8.42E-09 6.3E+00 SE-08

8.50E-02 4.92E-08 4.18E-09 5.34E-08 42E+01|  See Note
NA 0.00E-t00 0.00E+00 0.00E +00 0.0E+00 OEt0O
NA 0,00Et00 0.00E+00 0.00E + 00 0.0E i-00 OEt00
NA 0.00E +00 0.00E+00 0.00E+00 0.0E+00 0E+00
1.15E-01 6.66E-08 5.67E-09 7.23E-08 8.4E-01 6E-08
6.61E-01 3.83E-07 3.25E-08 4.15E-07 0.0E+00 OEt00
7.22E-01 4.18E-07 3.55E-08 4.54E-07 0.0Et00 OEt00
3.248-0 | 1.87E-07 |.59E-08 2.03E-07 0.0Et00 0E+00
Total Risk = 1E-07

See discussion in Uncertainty Analysis section of the main report.
NA - No analysis performed for this analyte




TABLE A-2-70. KHOBAR TOWERS
Carcinogenic Risk - Inhalation of Particulates (PM10) - June 1991

Concentration* Outdoor Exposure indoor Exposure Total Exposure Slope Factor Risk
ug/m3 mg/kg-day mg/kg-day mg/kg-day (mg/kg-day)-1

Aluminum NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 0E+00
Arsenic NA 0.00Et00 0.00E+00 0.00E+00 1.5E+01 CE+00
Beryllium NA 0.00E+ 0 0.00E+00 0.00E +00 8.4E4-00 0E+00
Calcium NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 0E+00
» Cadmium 4.04E-03 2.34E-09 1 .99E-1( 2.54E-09 6.3E+00 2E-08

J, Chromium 3.94E-02 2.28E-08 [ .94E-09 2.47E-08 4.2E+01 See Note
t Iron NA 0.60E+00 0.00E+00 0.00E+00 0.0E+00 0E+00
SMagnesium NA 0.00E+00 0.00E+00 0.00E+ 00 0.0E+00 0E+00
Sodium NA 0.00E+00 0.60E+00 0.00E+00 G.0E+00 0E+00
Nickel 6.02E-02 3.49E-08 2.96E09 3.78E-08 8.4E-0! 3E-08
Lead 6.36E-01 3.68E-07 3.13E08 4.00E-07 0.0E+00 0E+00
Vanadium 4.86E-02 2.81E-08 2.39E-09 3.05E-08 0.0E+00 0E+00
Zinc 2.11E-0I 1.22E-07 E- 1.32E-07 0.0E+00 0E+00
Total Risk = SE-08

* Concentrations are the 95th A upper bound of the sample data set

Note - No carcinogenic risk was determined for chromium. All chromium wasdetermined to be trivalent (Cr{Ill}}, the non-carcinogenic form.
See discussion in Uncertainty Analysis section of the main report.

NA - No analysis performed for this analyte



TABLE A-2-71. KHOBAR TOWERS

Carcinogenic Risk - Inhalation of Particulates (PM1G) - July 1991

Aluminum
Arsenic
Beryllium
Calcium
Cadmium
Chromium
I Iron
~ Magnesium
Sodium
Nickel
Lead
Vanadium
Zinc

=Y

L

* Concentrations are the 95th % upper bound of the sample data set
Note - No carcinogenic risk was determined for chromium, All chromium was determined to be trivalent (Cr(IlI)}, the non-carcinogenic form.

See discussion in Uncertainty Analysis section of the main report.

NA - No analysis performed for this analyte

Concentration+ Outdoor Exposure Jndoor Exposure Total Exposure Slope Factor Risk
ug/m3 meg/kg-day me/ke-dav me/ke-day (mg/kg-day)-1

NA | 0.00E+00 0.00E+00 0.00E+00 0.0E+00 | 0E+00
NA 0.00E+00 0.00E+00 0.00E+08 1.5E+01 OE+00
NA = AN 0.00E+00] 0.00E+00/ 0.00E+001 8.4E+00 0E+00
NA -_L / 0.00E+-00 0.00E+00 0.00E+00 0.0E+00 CE+00
1.06 1k Vk 6.13E-09 5.21E-10 6.65E-09 6.3E+00 4E-08

3.53E-02 2.04E-08 1.74E-09 2.22E-081 4.2E+01) See Note
NA 0.00E + 00 0.00E+00 0.00E+%0 0.0E+00 0E+00
NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 OE+00
NA 0.00E+ 00 0.00E+00 0.001E+00 0.0E+00 OE+00
1.87E-01 1.08E-07 9.22E-09 1.18E-07] 8.4E-01 tE-07
8.65E-01 5.01E-07 4.26E-08 5.43E-07 0.0E+00 O0E+00
9.10E-02 5.27E-08 4 48E-09 5.712E-08 0.0E+00 0E+00
|.98E-01 1.15E-07 9.74E-09 1.24E-07 0.0E+00 OE+00_

Total Risk =



CL=¢C—X

TABLE A-2-72, KHOBAR TOWERS
Carcinogenic Risk - Inhalation of Particulates (PM10) - August 1991

Concentration* Outdoor Exposure Indoor Exposure Total Exposure Slope Factor Risk
_ug/m3 mg/kg-day mg/kg-day mg/kg-day ] {mg/kg-day)-1
Aluminum 5.79E+00 3.35E-06 2.85E-07 3.64E-06 0.0E+00 0E+00
Arsenic 4.37E-03 2.53E-09 2.15E-10 2.75E-09 1.5E+0! 4E-08
Beryllium 6.20E-03 3.59E-09 3.05E-10 3.89E-09 8.4E+00 JE-08
Calcium 4.59E+01 2.66E-05 2.26E-06 2.88E-05 0.0E+00 0E+00
Cadmium 3.61E-03 2.09E-09 1.78E-10 2.27E09 6.3E+00 1E-08
Chromium 3.21E-02 1.86E-08 _1.58E-09 2.02E-08 4.2E+01 See Note
Iron 6.16E+00 3.57E-06 3.03E-07 3.87E-06 0.0E+00 0E+00
Magnesium 1.01E+01 5.84E-06 4.97E07 6.34E-06 0.0E+00 0E+00
Sodium 2.01E+0! 1.16E-05 9.89E-07 1.26E-05 0.0E+00 CE+00
Nickel 7.82E-02 4.53E-08 3.85E-09 4.91E-08 8.4E-01 4E-08
Lead 7.67E-01 4.44E-07 ~_3.78E-08 4.82E-07 0.0E+00 0E+00
Vanadium 3.16E-02 1.83E-08 1.56E-09 1.98E-08 0.0E+00 0E+00
Zinc 6.20E-01 3.59E-07 3.05E-08 3.90E-07 0.0E+00 CE+00
Total Risk =

* Concentrations are the 95th % upper bound of the sample data set

Note - No carcinogenic risk was determined for chromium. All chromium was determined to be trivalent {Cr(Ill}), the non-carcinogenic form.
See discussion in Uncertainty Analysis section of the main report.

NA - No analysis performed for this analyte



TABLE A-2-73. KHOBAR TOWERS
Carcinogenic Risk - Inhalation of Particulate-s (PM10) - September 1991

Aluminum
Arsenic
Beryllium
Calcium
Br Cadmium
r~ Chromium
3, Iron
“ Magnesium
Sodium
Nickel
Lead
Vanadium
Zinc

* Concentrations are the 95th % upper bound of the sampte data set
Note - No carcinogenic risk was determined for chromium. All chromium was determined to be trivalent (Cr(l1})), the non-carcinogenic form.

Concentration® Outdoor Exposure Indoor Exposure Total Exposure Slope Factor Risk
ug/m3 mglkg-day mglkg-day mg/kg-day (mg/kg-day)-1

7.22E+00 4.18E-06 3.55E-07 4.54E-06 0.0E+00 OE+00
3.67E-03 2.12E-09 1.81E-10 2.31E-09 1.5E+01 JE-08
2.81E-03 1.63E-09 |.38E-10 1.77E-09 8.4E+00 1E-08
4.96E+01 2.87E-05 2. 44E-06 3.12E-05 0.0E+00 0E+00
6.71E-03 3.88E-09 3.30E-10 4.21E-09 6.3E+00 3JE-08

3.43E-02 |.99E-08 1.69E-09 2.15E-08 4.2E+01 See Note
8.52E+00 4.93E-06 4.19E-07 S.35E-06 0.0E+00 0E+00
1.29E+0I 7.44E-06 6.33E-07 8.07E-06 0.0E+00 0E+00
1.12E+01 6.48E-06 S.5IE-07 7.04E-06 0.0E+00 0E+00
1.63E-01 9.41E-08 8.00E-09 1.02E-07 8.4E-0I 9E-08
7.54E-01 4.37E-07 31.71E-08 4.74E-07 0.0E+00 0E+00
" 3.58E-02 2.07E-08 1.76E-09 2.25E-08 0.0E+00 OE+00
2.66E-01 |.54E-07 .31E-08 | .67E-07 0.0E+00 0E+00
Total Risk = 2E-07

See discussion in Uncertainty Analysis section of the main report.
NA - No analysis performed for this anatyte




TABLE A-2-74. KHOBAR TOWERS
Carcinogenic Risk - Inhalation of Particulates (PM10) - October 1991

Aluminum
Arsenic
Beryllium
Calcium
Cadmium
Chromium
Iron
Magnesium
Sodium
Nickel
Lead
Vanadium
Zinc

* Concentrations are the 95th % upper bound of the sample data set

Note - No carcinogenic risk was determined for chromium. All chromium was determined to be trivalent (Ce(III}), the non-carcinogenic form.

See discussion in Uncertainty Analysis section of the main report.
NA - No analysis performed for this analyte

Concentration® Outdoor Exposure Indoor Exposure Total Exposure Slope Factor Risk
ug/ml mg/kg-day mg/kg-day mg/kg-day (mg/kg-diy)-1
5.11E+00 2.96E-06 2.52E-07 3.21E-ID6 0.0E+00 0E+00
4.33E-03 2.51E-09 2.13E-10 2.72E-09 1.5E+01 4E-08
2.90E-4 1.68E-10 1.43E-11 1.82E-10 8.4E+00 2E-09
3.39E+01 1.96E-05 1.67E-06 2.13E-05 0.0E+00 0E+00
2.50E-03 1.45E-09 1.23E-10 1.57E-09 6.3E+00 \E-08
1.95E-02 1.13E-08 9.60E-10 1.22E-08 4.2E+01 See Note
5.53E+00 3.20E-06 2.712E-07 3.47E-06 0.0E+00 CE+00
7.67E+00 4.44E-06 3.78E-07 4.82E-06 0.0E+00 0E+00
6.81E+00 3.94E-06 3.35E-07 4.28E-06 0.0E+00 0E+00
3.45801 2.00E-07 1,70E-08 2.17E07 8.4E-01 2E-07
8.05E-01 4.66E-07 3.96E-08 5.06E-07 G.0E+00 0E+00
1.61E-(2 9.32E-09 7.93E-10 1.01E-08 0.0E+00 0E+00
1.38E-01 8.01E-08 6.81E-09 8.69E-08 0.0E+00
Total Risk =



TABLE A-Z-75. KHOBAR TOWERS

Carcinogenic Risk - Inhalation of Particulates (PM10) - November 1991

Concentration® Outdoor Exposure Indoor Exposure Total Exposure Slope Factor Risk
ug/m3 mg/kg-day mg/kg-day mg/kg-day (mg/kg-day)-1
Aluminum 1.03E+00 5.96E-07 5.07E-08 6.47E07 0.0E+00 0E+00
Arsenic 2.1513-03 1.24E-09 | .O6E-10 1.35E-09 1.5E+0I 2E-08
Beryllium 2.408-04 [.39E-10 t. 18E-1| 1.51E-10 8.4E+00 1E-09
Calcium 1.39E+01 8.05E-06 6.84E-07 8.73E-06 0.0E+00 OEtOO
3 Cadmium 1.4713-03 8.51E-10 7.248-11 9.23E-10 6.3E+00 6E-09
rs Chromium 7.20E-03 4.17E-09 3.54E-10 4.52E-09 4.2E+01|  See Note
4 Iron 1.36E+00 7.87E07 6.69E-08 8.54E-07 0.0E+00 OEtO0
ut Magnesium 245E+00 1.42E-06 1.21E07 | .S4E-06 0.0E+00 OEtO0
Sodium 2.748 +00 |.S9E-06 1.35E-07 1.72E-06 0.0E+00 OEt00
Nickel 5.74E-02 3.32E-08 2.83E-09 3.61E08 8.4E-01 3E-08
Lead 6.69E-01 3.87E-07 3.29E-08 4.20E-07 0.0E+00 0E+00
Vanadium 4.80E-03 2.78E-09 2.36E-10 3.02E-09 0.0E+00 0E+00
Zinc | .76E-01 [.02E-07 8.64E-09 1.10E-07 0.0E+00 0E+00
— Total Risk = 6E-08

* Concentrations are the 95th % upper bound of the sample data set

Note - No carcinogenic risk was determined for chromium. All chromium was determined to be trivalent {Cr{l)), the non-carcinogenic form.
See discussion in Uncertainty Analysis section of the main report.

NA - No analysis performed for this analyte



TABLE A-2-76. CAMP 1
Carcinogenic Risk - inhalation of Particulates (PM10) - May 1991

Concentration®* Outdoor Exposure Indoor Exposure Total Exposure Slope Factor Risk
ug/m3 mg/kg-day mp/kg-day mg/kg-day (mg/kg-day)-1
Aluminum NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 OEtO0
Arsenic NA 0.00E+00 0.00E+00 6.00E+00 1.5E+01 0E+00
Beryllium NA 0.00E+00 0.00Et00 0.00E+00 8.4E-t00 0E+00
»» Calelum NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 OEtO0
I Cadmium |.24E-02 7.20E-09 6.12E-10 7.81E-09 6.3E+00 SE-08
i Chromium 7.09E-02 4.10E-08| 3.49E-09 4.45E-08 4.2E+01 Sae Note
xlron NA | 0.00E+00 0.00E+00 0.00E +00 0.0E+00 0E+00
Magnesium NA 0.00E+00 0.00E+00 0.00E+00 0.0Et00 OEtO0
Sodium NA | 0.00E+00 0.00E+00 0.00E+00 0.0E+00 OEtOO
Nickel L76E-01 1.02E-07 8.66E-09 1.11E-07 8.4E-01 9E-08
Lead 8.75E-01 5.07E-p7 4.31E-08 5.50E-07 0.0E+00 OEtOO
Vanadium 8.98E-02 5.20E-08 4.42E-09 5.64E-08 0.0E+00 OEtOO
Zinc 1.93E-0 | 1.12E-07 9.50E-09 1.21E-07 0.0E+00

* Concentrations are the 95th 96 upper bound of the sample data set

Total Risk =]

Note - No carcinogenic risk. was determined for chromium. All chromium was determined to be trivalent (Ce(Ill}), the non-carcinogenic form,
See discussion in Uncertainty Analysis section of the main report.
NA - No analysis performed for this analyte



LL-7-Y¥

TABLE A-2-77. CAMP 1
Carcinogenic Risk - Inhalation of Particulates (PM10) - June 1991

Aluminum
Arsenic

‘Beryllium

Calcium
Cadmium
Chromium
Iron
Magnesium
Sodium
Nickel
Lead
Vanadium
Zinc

* Concentrations are the 95th % upper bound of the sample data set

Note - No carcinogenic risk was determined for chromium. Ail chromium was determined to be trivalent (Ce(IH}), the non-carcinogenic form.
See discussion in Uncertainty Analysis section of the main report.

NA - No analysis performed for this analyte

Concentration* Outdoor Exposure Zndour Exposure Total Exposure Slope Factor Risk
ug/m3 mg/kg-day mg/kg-day mg/kg-day {mg/kg-day)-1
NA 0.00E+00] 0.00E+00 0.00E+00] 0.0E+00| OEt00
NA 0.00E+00 0.00E+00 0.60E+00 1.5E+01 0E+00
NA 0.00E+00 0.00E+00 0.00E+00 8.4E+4+00 0E+00
NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 OE+00
7.76E-03 4.49E-09 3.82E-10 4.87E-09 6.3E+00 3E-08
1.38E-0I 8.01E-08 6.81E-09 8.69E-08 4.2E+01 See Note
NA 0.00E+00 0.00E+00 0.00E+00 - 0.0E+00 0E+00
NA 0.00E+00 0.00E+001 0.00E+00 0.0E+00 OEtOQ
NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 0E+00
1.31E-01 7.59E-08 6.45E-09 8.24E-08 8.4E-01 7E-08
4.61E-01 2.67E-07 2.27E-08 2.90E-07! 0.0E+00 0E+00
6.20E-02 3.59E-08 3.05E-09 3.89E-08 | O.0OEt00 OE+00
1.31E-01 7.57E-08 6.43E-09 8.21E-08 | 0.0E+00 OE +00
Total Risk =




TABLE A-2-78. CAMP 1

Carcinogenic Risk = Inhalation of Particulates (PM10} - July 1991

Concentration®* Outdoor Exposure Indoor Exposure Total Exposure Slope Factor Risk
ug/m3 mg/kg-day mg/kg-day mg/kg-day (mg/kg-day)-1

Aluminum NA 0.00Et00 0.00E+00 0.00E+00 0.0E+00 OEtOO
Arsenic NA 0.00E+0D 0.00E+04 0.00E+00 158401 0E+00
Beryllium NA 0.00Et0O0] 0.00E+00 0.00E+00 8.4E+00)_ 0E+00
Calcium NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 0E+00
Cadmium 2.05E-03 | 1.19E-09 1 .OtE-10 |.29E-09 6.3E+00 8E-09
Chromium 2.23E-02 | 1.29E-08 1.10E-09 1.40E-08 4.2E+01 See Note

Iron NA 0.00E+00] 0.00E+00| 0.00E+00 0.0E+00 0E+00
Magnesium NA 0.00E+00 0.00Et00 0.00E+00 0.0E+00 0E+00
Sodium NA 0.00E+00 0.00E+00 0.00E+00 N A% +00 0E+00
Nickel 1.72E-01 9.95E-08 8.46E-09 1.08E-07 8.4E-01 9E-08
Lad 5.63E-01 3.26E-07 2.77E-08 3.54E07 0.0E+00 0E+00
Vanadium 2.54E-02 147E-08 1.25E-09 1.60E-08 0.0Et00 OEtO0
Zinc 3.85E-02 2.23E08 1.90E-09 2.42E-08 0.0E+00 OFE 40N

* Concentrations are the 95th % upper bound of the sample data set

Total Kisk =|

Note - No carcinogenic risk was determined for chromium. All chromium was determined to be trivalent (Ce(3II)), the non-carcinogenic form,
See discussion in Uncertainty Analysis section of the main report.
NA - No analysis performed for this analyte



TABLE A-2-79. CAMP 1
Carcinogenic Risk - Inhalation of Particulates (PM10) - August 1991

Concentration* Outdoor Exposure Indoor Exposure Total Exposure Slope Factor . Risk
ug/m3 mg/kg-day mg/kg-day mg/kg-day _ (mg/kg-day)-t

Aluminum 4. 12E+00 2.39E-06 2.03E-07 2.598-M 0.0E+00 OEt0O
Arsenic 2.38E-03 1.386-A% 1.17E-10 |.49E-09 1.SE+01 2E-08
Beryllium 3.8183-03 | 221608 1.88E-10 2.39E-09 8.4E+00 2E-0R
Calcium 2.53E+01 1.461k WV | |.25E-06 | 1.59E-05 0.0E+00 OEtO0
» Cadmium 2.74E-03 1.59E-09 1.35E-101 1.72E-09 6.3E+00 1E-08

N Chromium 3.74E-02 2.17E-08 1.84E-09 3.15F-NR 4.2E+01 See Note
~ lron 5.37E-t00 3.11E-06 2.64E-07 3.37E-D6 0.0E+00 OE+00
*© Magnesium 4.69E+00 2.72E-06 2.31E07 2.95E-06 0.0E+00 OEt00
Sodium 2.45E +01 1.42E-05 1.20E-06 1.54E-05 0.0E +00 OEt00
Nickel 2.14E-01 | .24E-07 1.05E-08 |.34E-07 8.4E-01 1E-07
Lead 8.37E-01 4.85E-07 4.12E-08 5.26E-07 0.0E i-00 OEt00
Vanadium 2.32E-02 1.34E-08 1.14E-09 1.46E-08 0.0Et00 OEtO0
Zinc 1.48E-0t 8.S6E-081 7 28E-09 9 28E-08 0.0F +00 OF 400
— Tﬂ‘al RlSk = 2E~07

* Concentrations are the 95th % upper bound of the sample data set
Note - No carcinogenic risk was determined for chromium. All chromium was determined to be trivalent {Cr(1II)}, the non-carcinogenic form,

~ See discussion in Uncertainty Analysis section of the main report.
NA - No analysis performed for this analyte
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TABLE A-2-80. ESKAN VILLAGE

Carcinogenic Risk = Inhalation of Particulates (PM10) - June 1991

Atuminum
Arsenic
Beryllium
Calcium
Cadmium
Chromlum
Iron
Magnesium
Sodium
Nickel
Lead
Vanadium
Zinc

* Concentrations are the 95th % upper bound of the sample data set

Note - No carcinogenic risk was determined for chromium. All chromium was determined to
See discussion in Uncertainty Analysis section of the main report.

NA - No analysis performed for this analyte

be trivalent (Cr(llI)), the non-carcinogenic form,

Total Risk =

Concentration* Outdoor Exposure Indoor Exposure Total Exposure Slope Factor Risk
ug/m3 mg/kg-day mg/kg-day mg/kg-day (mg/kg-day)-1

NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 O0E+00
NA 0.00E+00 0.00E +00 0.00E+00 1.5SE+01 0E+00
NA 0.00E+00 0.00E + 00 0.00E+00 8.4E+00 0E+00
NA 0.00E+00 0.00E+00 0.00E+00 0.0E+060 OE+00
5.64E-03 3.27E-09 2.78E-10 3.54E-09 6.3E+00 2E-08

4.53E-02 2.62E-08 2.23E-09 2.85E-08 4.2E+01 See Note
NA 0.00E+00 0.00E +00 0.00E+00 0.0E+00 O0E+00
NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 0E+00
NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 0E+00
5.66E-02 3.28E-08 2.79E-09 3.56E-08 8.4E-01L JE-08
1.60E+00 9.24E-07 7.86E-08 1.00E-06 0.0E+00 O0E+00
4.26E-02 2.47E-08 2.10E-09 2.68E-08 0.0E+00 0E+00
1.25E-01 7.25E-08 6.17E-09 7.87E-08 0.0E+00 0E +00
SE-08



TABLE A-2-81. ESKAN VILLAGE
Carcinogenic Risk - Inhalation of Particulates (PM10) - July 1991

Concentration® Outdoor Exposure Indoor Exposure Total Exposure Slope Factor Risk
ug/m3 mg/kg-day mglkg-day mglkg-day (mg/kg-day)-1

Aluminum NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 0E+00
Arsenic NA 0.00E+ 00 0.00E+00 0.00E+00 1.5E+01 0E+00
Beryllium NA 0.00E+00 0.00E+00 OBOE-I-00 8.4E+00 0E+00
Calcium NA 0.00E+00 0.00E +00 0.00E +00 0.0E+00! 0E+00
g Cadmium 1'30E-03 7.53E-10 6.40E-11 8.17E-10 6.3E+00 SE-09

&, Chromium 2.50E-02 | .45E-08 {.23E09 1.57E-08 4.2E+01 See Note
& Iron NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 0E+00
+~ Magnesium NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 0E+00
Sodium NA 0.00E+00 0.00E+Do 0.00E+00 0.0E+00 0E+00
Nickel 1.61E-01 9,32E-08 | 7.93E09 1.01E-07 8.4E-01 8E-08
Lead 1.59E+00I 9.18E-07I 7.81E-08| 9.96E-07 | 0.0E+00 0E+00
Vanadium [.O1E-02 5.85E-09 4.97E-10 6.34E-09 0.0E+00 0E+00
Zinc B2E-01 1.06E-07 8.97E-09 1.15E-07 0.0E+00 0E+00
_________________________________________________________________________________________________________________________________________ | 1011 KISK = J————

* Concentrations are the 95th % upper bound of the sample data set

Note - No carcinogenic risk was determined for chromium. All chromium was determined to be trivalent (Cr(lll)), the non-carcinogenic form,
See discussion in Uncertainty Analysis section of the main report.

NA - No analysis performed for this analyte
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TABLE A-2-82. ESKAN VILLAGE
Carcinogenic Risk = Inhalation of Particulates (PM10) - August 1991

Concentration* Outdoor Exposure Indeor Exposure Total Exposure Slope Factor Risk
ug/m3 mg/kg-day mg/kg-day mg/kg-day (mg/kg-day)-1
Aluminum 5.88E+00 3.40E-06 2.89E-07 3.69E-06 0.0E+00 OE+00
Arsenic 2.35E03 1.36E-09 1.16E-10 1.48E-09 1.5E+01 2E-08
Beryllium 4.30E-03 2.49E09 2.12E-10 2.70E-09 B4E+0 2E-08
Calcium 3.69E+01 2.14E-05 1.82E-06 2.32E-05 0.0E+00 0E+00
Cadmium 4.88E-03 2.83E09 2.40E-10 1.07E-09 6.3E+00 2E-08
Chromium 2,11E-02 1.22E-08 1.04E-09 1.33E-08 4,2E+01 See Note
Iron 4.37E+00 2.53E-06 2.15E-07 2.75E-06 0.0E+00 0E+00
Magnesium .5.79E+00 3.35E-06 -~ 2.85E-(07 3.64E-06 0.0E+00 0E+00
Sodium 1.66E+01 9.60E-06 8.17E07 1.04E-05 0.0E+00 0E+00
Nickel 2.46E-02 1.42E-08 1.21E-09 1.55E-08 8.4E-01 1E-08
Lead 1.02E+00 5.88E-07 5.00E-08 6.38E-07 0.0E+00 0E+00
Vanadium 1.52E-02 8.80E-09 7.48E-10 9.55E09 0.0E+00 0E+00
Zinc 2.56E-01 1.48E-07 1.26E-08 1.61E-07 0.0E+00 OE+00
Total Risk = 8E-08

* Concentrations are the 95th % upper bound of the sample data set

Note - No carcinogenic risk was determined for chromium. Ail chromium was determined to be trivalent (Cr(flI}), the non-carcinogenic form.
See discussion in Uncertainty Analysis section of the main report.

NA - No analysis performed for this analyte



TABLE A-2-83. KKMC
Carcinogenic Risk - Inhalation of Particulates (PM18) - May 1991

£EB-2-¥

Concentration@ Outdoor Exposure Indoor Exposure Total Exposure Slope Factor Risk
ug/m3 mg/kg-day mg/kg-day mg/kg-day (mg/kpg-day)-1
Aluminum NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 OE+00
Arsenic NA 0.00E+00 0.00E+00 0.00E+00 1.SE+01 0E+00
Berytlium NA 0.00E+00 0.00E+00 0.00E+00 8.4E+00 0E+00
Calcium NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 0E+00
Cadmium 1.12E-02 6.50E-09 5.53E-10 7.05E-09 6.3E+00 4E-08
Chromium 3.01E{2 1.74E-08 1.48E-09 1.89E-08 4.2E+01 See Note
Iron NA 0.00E+00 0.00E +00 0.00E+00 0.0E+00 0E+00
Magnesium NA 0.00E+00 0.00E+60 0.00E+00 0.0E+00 0E+00
Sodium NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 0E+00
Nickel 7.29E-02 4.22E-08 3.59E-09 4.58E-08 8.4E-01 4E-08
Lead 3.42E-0i 1.98E-07 1.68E-08 2.15E-07 0.0E+00 0E+00
Vanadium 4.95E-02 2.87E-08 2. 4E-09 3.11E-08 0.0E+00 0E+00
Zinc 9.70E-02 5.62E-08 4.717E-09 6.09E-08 0.0E+00 0E+00
Total Risk = S8E-08

* Concentrations are the 95th % upper bound of the sample data set
Note - No carcinogenic risk was determined for chromium. All chromium was determined to be trivalent (Cr(lll}), the non-carcinogenic form.

See discussion in Uncertainty Analysis section of the main report.
NA - No analysis performed for this analyte



TABLE A-2-84. KKMC
Carcinogenic Risk - Inhalation of Particulates (PM10) - June 1991

Conceniration®*

F8-2-vY

Outdoor Exposure Indoor Exposure Total Exposure Slope Factor Risk
ug/m3 mg/kg-day mg/kg-day mg/kg-day (mg/kg-day)-1
Aluminum NA 0.00E+00 0.00E+00 0.00E+00 C.0E+00 0E+00
Arsenic NA 0.00E+00 0.0E+00 0.00E+00 1.5E4+01 0E+00
Beryllium NA 0.00E+00 0.00E+00 0.00E+00 8.4E+00 0E+00
Calcium NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 0E+00
Cadmium 5.09E-03 2.95E-09 2.51E-10 3.20E-09 6.3JE+00 2E-08
Chromlum 3.02E-02 1.75E-08 1.49E-09, 1.90E-08 4.2E+01 See Note
lron NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 OE+00
Magnesium NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 OEt00
Sodium NA 0.00E+00 0.00E+00 0.00E+4-00 0.0E+00 OE+00
Nickel 5.40E02 3.13E08 2.66E-09 3.39E-08 8.4E-01 3E-08
Lead | .87E-01 1.08E-07 9.21E-09 1.17E-07 0.0E+00 0E+00
Vanadium 2.91E-02 1.68E-08 | |.43E-09 1.83E-08 0.0E+00 OEtO0
zZinc 5.59E-02 | 3.24E-08 2.75E-09 351 E-08 0.0E+00 0E+00
Total Risk = SE-08

* Concentrations are the 95th % upper bound of the sample data set

Note - No carcinogenic risk was determined for chromium. AH chromium was determined to be trivalent {Cr(Ill)), the non-carcinogenic form,
See discussion in Uncertainty Analysis section of the main report.

NA - No analysis performed for this anatyte
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TABLE A-2-85, KKMC
Carcinogenic Risk - Inhalation of Particulate (PM10) - July 1991

Aluminum
Arsenic
Beryllium
Calcium
Cadmium

Chromium

Iron

Magnesium

Sodium
Nickel
Lead
Vanadium
Zinc

* Concentrations are the 95th % upper bound of the sample data set

Note - No carcinogenic risk was determined for chromium. All chromium was determined to be trivalent (Cr(I1l}), the non-carcinogenic form.
See discussion in Uncertainty Analysis section of the main report.

NA - No analysis performed for this analyte

Concentration* Outdoor Exposure Indoor Exposure Total Exposure Slope Factor Risk
ug/m3 mg/kg-day mglkg-day mglkg-day (mg/kg-day)- 1

NA 0.00E+00 0.00E+00 0.00E+00 0.0Et00 OEt0OO0
NA 0.00E+00 0.00E+00 0.00E+00 1.5E+01 OE+00
NA 0.00E+00 0.00E+00 0.00E+00 8.4E+00 OE+00
NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 0E+00
3.45E-03 2.00E-09 1.70E-10 2.17E-09 6.3JE+00 1E-08

1.94E-02 1.12E-08 9.55E-10 1 22E-08  4.2E+01 See Note
NA 0.00E+00 0.00E+00 0.00E+00 0.0E+0A 0E+00
NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 0E+00
NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 0E+00
1.52E-01 8.81E-08 7.49E-09 9.56E-08 8.4E-01 8E-08
1.77E-01 1.02E-07 8.71E-09 1.11E-07 0.0E+00 0E+00
1.14E-02 6.60E09 5.61E-10 1.16E-09 0.0E+00 0E+00
7.27E-02 4.21E-08 3.58E-09 4.57TE-08 0.0E+00 0E+00
Total Risk = 9E-08




TABLE A-2-86. KKMC
Carcinogenic Risk - Inhalation of Particulates (PM10) - August 1991

‘Concentration* Outdoor Exposure Indoeor Exposure Total Exposure Slope Factor Risk
_ug/m3 mg/kg-day ‘mg/kg-day mg/kg-day (mg/keg-day)-1
Aluminum 2.89E+00 1.67E-06 1.42E07 1.82E-06 0.0E+00 OE+00 §
Arsenic . 1.43E-03 8.28E-10 7.04E-11 8.98E-10 1.5E+01 1E-08
Beryllium 3.00E-03 1.74E-09 1.48E-10 1.88E-09 8.4E+00 2E-08
Calcium 2.13E+01 1.23E-05 1.05E-06 1.34E-05 0.0E+00 0E+00
Cadmium 1.86E-03 1.0BE-09 9.16E-11 1.17E-09 6.JE+00 7E-09 I
Chromium 1.53E-02 8.86E-09 ' 7.53E-10 9.61E-09 4.2E+01 See Note
Iron 3.18E+00 1.84E-06 1.57E-07 2.00E-06 0.0E+00 0E+00
Magnesium 37TE+00 2. 18E-06 1,86E-07 2.37E-06 0.0E+00 0E+00
Sodium 1.44E+01 8.31E-06 7.06E-07 9.01E-06 0.0E+00 0E+00
Nickel 2.80E-02 1.62E-08 1,38E-09 1.76E-08 8.4E-01 1E-08
Lead 2.93E-01 1.70E-07 1.44E-08 1.84E-07 0.0E+00 0E+00
Vanadium 9.50E-03 5.50E-09 4.68E-10 5.97E-09 0.0E+00 0E+00
Zine 3.19E-01 1.85E-07 1.57E-08 2.00E-07 0.0E+00 0E+00
SE-08

Total Risk =
* Concentrations are the 95th % upper bound of the sample data set -
Note - No carcinogenic risk was determined for chromium. All chromium was determined to be trivalent (Cr{Iil}), the non-carcinogenic form.
See discussion in Uncertainty Analysis section of the main report.
NA - No analysis performed for this analyte
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TABLE A-2-87. MILITARY HOSPITAL/CAMP FREEDOM

Carcinogenic Risk ~ Inhalation of Particulates (PM10) - May 1991

Aluminum
Arsenic
Beryllium
Calcium
Cadmium
Chromium
Iron
Magnesium
Sodium
Nickel
Lead
Vanadium
Zinc

* Concentrations are the 95th % upper bound of the sample data set

Note - No carcinogenic risk was determined for chromium. AH chromium was detérmined to be trivalent (Cr(IIl)), the non-carcinogenic form.
See discussion in Uncertainty Analysis section of the main report.

NA - No analysis performed for this analyte

Concentration* Outdoor Exposure Indoor Exposure Total Exposure Slope Factor Risk
ug/m3 mgtkg-day mg/kg-day mg/kg-day {mg/kg-day)-1
NA 0.00E+00 0.00E +00 0.00E +00 0.0E+00 OE+00
NA 0.00E+00 0.00E+00 0.00E+00 1.5E+0t OE+00
NA 0.00E+00| 0.00E+ 00 0.00E+00 8.4E+00 0E+00
NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 0E+00
1.07E-02 6.17E-09 5.24E-10 6.69E-09 6.3E+00 4E-08
6.32E-02 3.66E-08 3.11E-09 3.97E-08 4.2E+01 See Note
NA 0.00E+00 0.00E 400 0.00E+00 0.0E+00 0E+00
NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 OE+0¢
NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 0E+00
9.72E-02 5.63E-08 4.78E-09 6.11E08 8.4E-0I 5E-08
3.80E-01 2.20E-07 1.87E-08 2.39E-07 O.OEt00 OE+00
8.53E-02 4.94E-08 4.20E09 5.36E-08 0.0E+00 OE+00
1.03E-0! 5.98E-08 5.09E-09 6.49E-08 0.0E+00 QE+00
Total Risk = 9E-08



TABLE A-2-88. MILITARY HOSPITAL/CAMP FREEDOM

Carcinogenic Risk = Inhalation of Particulates (PM10) - June 1991

Concentration® Outdoor Exposure Indoor Exposure Total Exposure Slope Factor Risk
ug/m3 mg/kg-day mg/kg-day mg/kg-day (mg/kg-day)-1
Aluminum NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 0E+00
Arsenic NA 0.00E+00 0.00E+00 0.00E+00| 1.5E+01 0E+00
Beryllium NA 0.00E+00 0.00E+00 0.00E+00 8.4E+00 0E+00
Calcium NA 0.00E+00 0.00E+00 0.00E+00 0.0E+-00 0E+00
Cadmium 7.76E-03 4.49E-09 3.82E-10 4.87E-09 6.3JE+00 3JE-08
Chromium 7.91E-02 4.58E-08 3.89E-09 4.97E-08 4.2E+01 See Note
Iron NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 0E+00
Magnesium NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 0E+00
Sodium NA 0.00E +00 0.00E+00 0.00E+00 0.0E+00 0E+00
Nickel 1.29E-0! 7.44E-08 6.33E-09 8.08E-08 8.4E-0! 7E-08
Lead 5.98E-01 3.46E-07 2.94E-08 . 3.76E-07 0.0E+00 0E+00
Vanadium S5.J4E-02 3.09E-08 2.63E-09 3.35E-08 0.0E+00 0E+00
Zinc 8.21E-02 4.75E-08 4.04E-09 5.16E-08 0.0E+00 OE+00
Total Risk = 1E-07

* Concentrations are the 95th % upper bound of the sample data set

Note - No carcinogenic risk was determined for chromium. All chromium was determined to be trivalent (Cr(llI}}), the non-carcinogenic form.
See discussion in Uncertainty Analysis section of the main report.

NA - No analysis performed for this analyte
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TABLE A-2-89. MILITARY HOSPITAL/CAMP FREEDOM

Carcinogenic Risk - Inhalation of Particulates (PM10) - July 1991

Aluminum
Arsenic
Beryllium
Cakium
Cadmium

Chromium .

Iron
Magnesium
Sodium
Nickel
Lead
Vanadium
Zinc

* Concentrations are the 95th % upper bound of the sample data set

Note - No carcinogenic risk was determined for chromium. All chromium was determined to be trivalent (Cr(tll)), the non-carcinogenic form.
See discussion in Uncertainty Analysis section of the main report.

NA - No analysis performed for this analyte

Concentration+ Outdoor Exposure Indoor Exposure Total Exposure Slope Factor Risk
_ug/m3 mg/kg-day mg/kg-day mg/kg-day (mg/kg-day)-1
NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 0E+00
NA 0.00E+00 0.00E+00 0.00E+00 1.5E+01 0E+00
NA 0.00E+00 0.00E+00 0.00E+00 8.4E+00 0E+00
NA 0.00E +00 0.00E+00 0.00E+00 0.0E+00 0E+00
5.48E-03 3. 17E-09 2.70E-10 3.H4E-09 6.3E+00 2E-08
4.14E(2 2.40E-08 2.04E-09 2.60E-08 4.2E+401 See Note
NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 0E+00
NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 0E+00
NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 0E+00
1.50E-01 8.68E-08 7.38E-09 9.42E-08 8.4E-01 8E-08
5.55E-01 3.21E07 2.73E08 3.49E-07 0.0E+00 0E+00
2.89E-02 |.67E-08 1.42E-09 1.82E-08 0.0E+00 0E+00
7.45E-02 4.31E-08 3.67E-09 4.68E-08 0.0E+00 0E+00
Total Risk = 1E-07



TABLE A-2-90. MJLJTARY HOSPITAL/CAMP FREEDOM
Carclnogenic Risk - Jnhatation of Particulates ®M10) - August 1991

Concentration* Outdoor Exposure Indoor Exposure Total Exposure Slope Factor Risk
ug/m3 mg/kg-day mg/kg-day mg/kg-day (mg/kg-day)-1

Aluminum 7.43E+00 4.30E-06 3.66E-07 , 4.67E-06 0.0E+00 0E+00
Arsenic 2.76E-03 1.60E-09 1.36E-10 1.73E-09 1.SE+01 IE-08
Beryllium 1.83E-02 1.06E-08 9.02E-10 1.{5E-08 8.4E+00 1E-07
Calcium 5.01E+01 2.90E-05 2.47E-06 3.15E-05 0.0E+00 0E+00
Cadmium 4.03E-03 2.33E-09 1.98E-10 2.53E-09 6.3E4+00 2E-08
Chromium 8.82E-02 5.11E-08 4.34E-09 5.54E-08 42E+01 See Note

Jron 8.58E+00 4.97E-06 4.22E-07 5.39E-06 0.0E+00 0E+00
Magnesium 1.14E+01 6.61E-06 5.62E-07 7.17E-06 0.0E+00 0E+00
Sodium 1.73E+0t 1.G0E-05 8.54E-07 1.09E-05 0.0E+00 0E+00
Nickel 1.68E-01 9.73E-08 8.27E-09 1.06E-07 8.4E-01 9E-08.
Lead 4.12E-01 2.39E-07 2.03E-08 2.59E07 0.0E+00 0E +00
Vanadium 3.20E-02 1 .85E-08 1.58E-09 2.01E08 0.0E+00 0E+00
Zinc 2.05E-01 1.18E-07 1.01E-08 1.28E-07 0.0E+00 OE+00

Total Risk =

* Concentrations are the 95th % upper bound of the sample data set
Note - No carcinogenic risk was determined for chromium. All chromium was determined to be trivalent (Cr(IlI})), the non-carcinogenic form.

See discussion in Uncertainty Analysis section of the main report.
NA - No analysis performed for this analyte



TABLE A-2-91. MILITARY HOSPITAL/CAMP FREEDOM
Carcinogenic. Risk ~ Inhalation of Particulates (PM10) - September 1991

Concentration* Outdoor Exposure Indoor Exposure Total Exposure Slope Factor Risk
ug/m3 mg/kg-day mglkg-day mglkg-day (mg/kg-day)-1

Aluminum 9.10E+00 5.27E-06 | 4.48E-07| 5.72E-06 0.0E+00| OE + 00
Arsenic 3.99E-03 2.31E-09 1.96E-10| 2.51E09 1.5E+01 4E-08
Beryllium 6.08E-03 3.52E-09 2.99E-10] 3.82E-09 8.4E+00 JE-08
Calcium 4.93E+01 2.85E-05 2.43E-06 3.10E-05 0.0E+00 0E+00
o Cadmium 4.50E-03 2.84E-09 2.41E-10 3.08E-09 6.3E+00 2E-08

1 Chromium 4.60E-02 2.66E-08 2.26E-09, 2.89E-08 4.2E+01 See Note
" Iron 1.14E+401 6.58E-06 S.59E-07 T1.14E-06 0.0E+00 OE+00
5 Magnesium 1.15SE+01 6.68E-06 5.68E-07 7.25E-06 0.0E+00 0E+00
Sodium 2.71E+01 1.57E-05 1.34E-06 {.70E-05 0.0E+00 0E+00
Nickel 1.75E-01 |.01E-07 8.61E-09 1.10E-07 8.4E-01 9E-08
Lead 6.82E-01 3.95E-07 3.36E-08 4.28E-07 0.0E+00 0E+00
Vanadium 4.13E-02 2.39E08 2.03E-09 2.59E-08 0.0E+00 OE+00
Zinc 8.17E-02 4.73E-08 4.02E-09 5.13E-08 0.0E+00 GE+00

| ‘yotal Kisk = o

* Concentrations are the 95th % upper bound of the sample data set

Note - No carcinogenic risk was determined for chromium. All chromium was-determined to be trivalent (Ce(IE)}, the non-carcinogenic form.

See discussion in Uncertainty Analysis section of the main report.
NA - No analysis performed for this analyte



TABLE A-2-92. MILITARY HOSPITAL/CAMP FREEDOM
Carclnogenic Risk - Inhalation of Particulates (PM10) - October 1991

Concentration* Out door Exposure Indoor Exposure Tot al Exposure Slow Factor Risk
ug/m3 mglkg-day mg/kg-day mg/kg-day (mg/kg-day)-1

Aluminum 3.63E+00 2.10E-06 | 1.79E-07 2.28E-06 | 0.0E+00 0E +00
Arsenic 1.45E-03 8.3913-10 7.14E-11 9.11E-10) 1.SE+01 1E-08
Beryllium 5.20E-04| 3.01E-10 2.56E-/ 3.27E-10 8.4E+ 00 3E-09
Calcium 1.68BE+01 9.73E-06 8.27E-07 1.06E-05 | 0.0E+00 0E+00
:;'s Cadmium 1.48E-03 8.57E-10 7.29E-11 9.30E-10 6.3E+00 6E-09

ro Chromium [.65E-02 9.55E-09 8.12E-10 1.04E-08 4.2E+01 See Note
J Iron 4.06E+00 2.35E-06 2.00E-07 2.55E-06 0.0E+00 0E+00
N Magnesium 3.85E+00 2.23E-06 1.90E-07 2.42E-06 0.0E+00 0E+00
Sodium 8.17E+ 00 4. T3E-06 - 4,02E07 5.13E-06 0.0E+00 0E+00
Nickel J.49E-01 2.02E-07 1.72E-08 2.19E07 8.4E-01 2E-07
Lead 8.17E-01 4.73E-07 4.02E-08 5.13E-07 0.0E+00 0E+00
Vanadlum 1.56E-02 9.03E-09 '7.68E-10 9.80E-09 0.0E-+00 0E+00
Zinc 8.93E-02 5.17E-08 4.40E-09 5.61E-08 0.0E+00 0E+00
Total Risk = 2E407

* Concentrations are the 95th % upper bound of the sample data set
Note - No carcinogenic risk was determined for chromium. All chromium was determined to be trivalent (Cr(1IL)), the non-carcinogenic form.

See discussion in Uncertainty Analysis section of the main report.
NA - No analysis performed for this analyte
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TABLE A-Z-93. MILITARY HOSPITAL/CAMP FREEDOM
Carcinogenic Risk - Inhalation ef Particulates (PM10) - November 1991

Concentration* Outdoor Exposure Indoor Exposure Total Exposure Slope Factor Risk
ug/m3 mg/kg-day mg/kg-day mg/kg-day (mg/kg-day)-1

Aluminum 2.12E400 1.23E-06 {.04E-07 1.33E-06 | 0.0E+00 OEt00
Arsenic 1.66E-03 9.61E-10 8.17E-11 1.04E-09 |.5SE+0i 2E-08
Beryllium 1.80E-04 1.04E-10 8.86E-12 1.13E-10 8.4E+00 9E-10
Calcium {.20E+01 6.95E-06 5.91E-07 71.54E-06 0.0E+00 0E+00
Cadmium 8.90E-04 5.15E-10 4.38E-11 5.59E-10 6.3E+00 4E-09
Chromium 1.18E-02 ~ 6.83E-09 5.81E-10 7.41E-09 4.2E+01 See Note

Iron ‘ 2.85E+00 1.65E-06 1.40E-07 1.79E-06 0.0E+00 0E+00
Magnesium 3. I4E+00 1.82E-06 1.55E-07 1.97E-06 0.0E+00 CE+00
Sodium 2.04E+00 |.18E-06 1.00E-07 1.28E-06 0.0E+00 0E+00
Nickel 6.68E-02 3.87E08 3.29E-09 4.20E-08 8.4E-01 4E-08
Lead 6.51E-01 3.77E07 3.20E-08 4.09E-07 0.0E+00 OE +00
Vanadium 7.80E-03 4.52E-09 3.84E-10 4.90E-09 0.0E+00 0E+00
Zinc 5.35E-02 3.10E-08 2.63E-09 3.36E-08 0.0E+00 OEt00

Total Risk =)

* Concentrations are the 95th % upper bound of the sample data set

Note - No carcinogenic risk was determined for chromium. All chromium was determined to be trivalent (Cr{Ill}), the non-carcinogenic form.
See discussion in Uncertainty Analysis section of the main report.

NA - No analysis performed for this analyte



TABLE A-2-94. U.S. EMBASSY, KUWAIT
Carcinogenic Risk - Inhalation of Particulates (PM10) - May 1991

Concentration* Outdoor Exposure Indoor Exposure Total Exposure Slope Factor Risk
ug/m3l mg/kg-day mg/kg-day mg/kg-day (mg/kg-day)-1

Aluminum NA 0. 0.00E+00 0.00E+00 0.00E+00 0.0E+00 0E+00
Arsenic NA 0.00E+00 0.00E+ 00 0.00E+00 [.SE+01 OEt00
Beryllium MA 0.00E+00 0.00E+00 0.00E +00| _8.4E+00 0E+00
Calcium NA 0.00E+00 0.00E+ 00 0.00E+00 0.0E+00 0E+00
:‘,’ Cadmium | ME-02 6.11E-09 5.20E-10 6.63E-09 6.3E+00 4E-08

"> Chroemium 7.tME-02 4.45E-08 3.78E-091 4 .82E-08 4.2E+01|See Note
w [ron NA 0.00E+00 0.00E+00 0.00E+00 0 0E+00 OE+00
Magnesium NA 0.100E+00 | 0.00E +00 0.00E+00 0.0E+00 OE+00
Sodium NA 9E-01 04.37E-08 | 0.00E3-90 0.00E +00/, 0.0E+00] OE+00
Nickel Goan -- O00E-07 | 8.4E-01 8E-08
Lead 8.26E-01 4.78E-07 4.07E-08. ..JE+00| 0Et00
Vanadiuvm 1.18E-01 6.85E-08 5.83E-09 5.19E7.44Elog 0.0E+00 OEt00
Zinc 1.47E-01 8.48E-08 7 21R-00 Q9 20ENR 0.0E+00 OEt00
Total Risk = 1E-07

* Concentrations are the 95th % upper bound of the sample data set
Note - No carcinogenic risk was determined for chromium. All chromium was determined to be trivalent (Ce(lll)), the non-carcinogenic form.

See discussion in Uncertainty Analysis section of the main report,
NA - No amalysis performed for this analyte



TABLE A-2-95, U.S. EMBASSY, KUWAIT
Carcinogenic Risk - Inhalation of Particulates (PM10} - June 1991

Aluminum
Arsenic
Beryllium
Calcium
» Cadmium
,i, Chromium
& Iron
v Magnesium
Sodium
Nickel
Lead
Vanadium
Zinc

* Concentrations are the 95th % upper bound of the sample data set

Note - No carcinogenic risk was determined for chromium. All chromium was determined to be trivalent (Cr(}i1)), the non-carcinogenic form.
See discussion in Uncertainty Analysis section of the main report.

NA - No analysis performed for this analyte

Concentration* Outdoor Exposure Indoor Exposure Total Exposure Slope Factor Risk
ug/m3 mg/kg-day mg/kg-day mg/kg-day (mg/kg-day)-1

NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 0E+00
NA 0.00E+00 0.00E+00 0.00E+00 1.SE+0! 0E+00
NA 0.00E+00 0.00E-t00 0.00E+00 8.4E+00 OE+00
NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 OE+0Q
6.83E-03 3.95E-09 3.36E-10 4.29E-09 6.3JE+00 3E-08

6.13E-02 3.55E-08 3.02E-09 3.85E-08 4.2E+01 See Note
NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 0E+00
NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 0E+00
NA 0.00E+00 0.00E+00 0.00E+00 0.0E4+00 GE+00
9.87E-02 5.71E-08 4.86E-09 6.20E-08 8.4E-01 5E-08
1.12E+00 6.46E-07 5.49E08 7.01E-07 0.0E+00 0E+00
5.10E-02 2.95E-08 2.51E-09 3.20E-08 0.0E+00 0E+00
1.08E-0l 6.22E-08 5.29E-09 6.75E-08 0.0E+00 0E+00
Total Risk = SE-08
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TABLE A-2-96. U.S. EMBASSY, KUWAIT
Carcinogenic Risk - Inhalation of Particulates (PM10) - July 1991

Concentration* Outdoor Exposure Indoor Exposure Total Exposure Slope Factor Risk
ug/m3l mglkg-day mgikg-day mglkg-day (mg/kg-day)-1
Aluminum NA' 0.00E+00 0.00E+00 0.00E+00 0.0E+00 OE+00
Arsenic NA 0.00E+00 0.00E+00 0.00E+00 1.5E+01 0E+00
Beryllium NA 0.00E+00 0.00E+00 0.00E+00 8.4E+00 OE+00
Calcium NA 0.00E+00 0.00E+00 0.00E+00 0O.0Et0O0 0E+00
Cadmium 7.80E-03 4.52E-09 3.84E-10 4.90E-09 6.3E+00 3E-08
Chromium 8.98E-02 5.20E-08 4.42E-09 S.64E-08 4.2E+01 See Note
Iron NA 0.00E+00 0.00EtO0 0.00E+00 0.0E+00 OE+00
Magnesium NA 0.00E+00 0.00E+00 0.00Et00 0.0E+00 0E+00
Sodium NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 0E+00
Nickel 2.67E-01 1.55E-07 1.32E-08 1.68E-07 8.4E-01 {E-07
Lead 2.19E01 1.27E-07 | .O8E-08 |.38E-07 0.0E+00 OE+00
Vanadium 6.77E-02 3.92E-08 3.33E-09 4.25E-08 0.0E+00 0E+00
Zine 1.19E-01 6.91E-08 5.87E-09 7.49E-08 0.0E+00 0E+00
Total Risk = 2E-07

* Concentrations are the 95th % upper bound of the sample data set

Note - No carcinogenic risk was determined for chromium. All chromium was determined to be trivalent (Cr(lll}), the non-carcinogenic form.
See discussion in Uncertainty Analysis section of the main report. .

NA - No analysis performed for this analyte



TABLE A-2-97. CAMP THUNDEROCK
Carclinogenic Risk - Inhalation of Particulates (PM10) - June 1991

Concentration* Outdoor Exposure Indoor Exposure Totat Exposure Slope Factor Risk
ug/m3 mg/kg-day mglkg-bay mg/kg-day (mg/kg-day)-1

Aluminum NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 0E+00
Arsenic NA 0.00E+00 0.00E+00 0.00E+00 1.5E+01 0E+00
Beryllium NA 0.00E+00 0.00E+00 0.00E +00 8.4E+00 0E+00
Calcium NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 0E+00
» Cadmium 7.91E-03 4.58E-09 3.89E-10 4.97E-09 6.3E+00 3E-08

n Chrgmium 3.98E-02 2.30E-08 1.96E-09 2.50E08 4.2E+01 See Note
& Iron NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 CE+00
~! Magnesium NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 CE+00
Sodium NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 0E+00
Nickel 6.89E-02 3.99E-08 3.39E-09 4.33E-08 8.4E-01 4E-08
Lead 4.43E-01 2.56E-07 2.18E-08 2.78E-07 0.0E+00 0E+00
Vanadium 6.14E-02 3.55E-08 3.02E-09 3.86E-08 0.0E+00 0E+00
Zinc 1.43E-0I 8.28E-08 7.04E-09 8.98E-08 0.0E+00 OE+00
Total Risk = TE-(8

* Concentrations are the 95th % upper bound of the sampte data set

Note - No carcinogenid risk was determined for chromium. All chromium was determined to be trivalent {Ce{II1}), the non-carcinogenic form.
See discussion in Uncertainty Analysis section of the main report.

NA - No analysis performed for this analyte
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TABLE A-2-98. CAMP’-THUNNERQCK

Carcinogenic Risk ~ Inhalation of Particulates (PM10) - July 1991

Aluminum
Arsenic
Bery Hium
Calcium
Cadmium
Chromium
Iron
Magnesium
Sodium
Nickel
Lead
Vanadium
Zinc

¥ Concentrations are the 95th % upper bound of the sample data set
Note - No carcinogenic risk was determined for chromium, All chromium was determined to be trivalent (Cr(Ill)), the non-carcinogenic form.

See discussion in Uncertainty Analysis section of the main report,
NA - No analysis performed for this analyte

Concentration® Outdoor Exposure Indoor Exposure Total Exposure Slope Factor Risk
ug/m3 mg/kg-day mg/kg-day mglkg-day {mg/kg-day)-1

| NA 0.00E + 00 0.00E +00 0.00E +00 0.0E+00] OEt00
NA 0.00E+00 0.00E+00 0.00E+00 |.SE+01 CE+00
NA 0.00E+00 ,0.00E+00 0.00E+00 8.4E4+00 OE+00
NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 OEtO0
7.7;)E-03 4.47E-09 ' 3.80E-10 4.85E-09 6.3E+00 3E-08

8.51)E-02 4.92E-08 4.18E-09 5.34E-08 4.2E+01 See Note
NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 0E+00
N A 0.0 _ -0.00E+00 0.00E+00} —  0.0E+00 OE+00
NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 OE+00
| .80E-OL 1.04E-07 8.88E-09 . 13E-07 8.4E-01 |E-07
1.93E-01 l. 12E-07 9.50E-09 1.21E-07 0.0E+00 OE+00
4.56E-02 2.64E-08 2.24E-09 2.86E-08 0.6E+00 OE+00
1.80E-01 1.04E-07 | 8.86E-09 1 1RE07 0.0E+00 0E+00
otal Risk = 1E-07
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TABLE A-2-99. CAMP THUNDEROCK
Carcinogenic Risk - Inhalation of Particulates (PM10) - August 1991

Concentration* Outdoor Exposure Indoor Exposure Total Exposure Slope Factor Risk
ug/m3d mg/kg-day mg/kg-day mg/kg-day (mg/kg-day)-1
Aluminum 6.93E+00 4.01E-06 3.41E-07 4.35E-06 0.0E+00 0E+00
Arsenic 4.25E03 2.46E-09 2.09E-10 2.67E-09 1.5E+0t 4E-08
Beryllium 1.25E-02 7.23E-09 6.15E-10 7.85E-09 8.4E+00 TE-08
Calcium 5.12E+01 2.96E-05 2.52E-06 3.22E-05 0.0E+00 0E+00
Cadmium 4.30E-03 2.49E-09 2.12E-10 2.70E-09 6.3E+00 2E-08
Chromlum 4.40E-02 2.55E08 2.17E09 2.76E08 4.2E+01 See Note
Iron 8.39E+00 . 4.86E-06 4.13E07 5.27E-06 0.0E+00 0E+(0
Magnesium 1.21E+01 71.02E-06 5.97E07 7.61E-06 0.0E+00 0E+00
Sodium, 2.0JE+01 1.18E-05 §.00E-06 . 1.28E-05 0.0E+00 0E+00
Nickel 1.36E-01 7.87E-08 6.69E-09 8.54E-08 8.4E-0! T7E-08
Lead 5.87E-01 3.40E-07 2.89E-08 3.69E-07 0.0E+00 0E+00
Vanadium 1.88E-02 2.25E-08 1.91E-09 2.44E08 0.0E+00 0E+00
Zinc 1.07E-01 6.19E-08 5.27E09 6.72E-08 0.0E+00 O0E+00
Total Risk = 2E-07

* Concentrations are the 95th % upper bound of the sample data set
Note - No carcinogenic risk was determined for chromium. All chromium was determined to be trivalent (Ce(1IF)), the non-carcinogenic form,

See discussion in Uncertainty Analysis section of tbe main report.
NA - No analysis performed for this analyte
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TABLE A-2-100. CAMP THUNDEROCK
Carcinogenic Risk - Inhalatlon of Particulates ®M10) - September 1991

Aluminum
Arsenic
Beryllium

Calclum:
Cadmium
Chromium
[ron
Magnesium
Sodium

Nickel

Lead
Vanadium
Zinc

* Concentrations are the 95th % upper bound of the sample data set

Note - No carcinogenic risk was determined for chromium. All chromium was determined to be trivalent (Cr(1lI)}, the non-carctnogenic form.
See discussion In Uncertainty Anatysis section of the main report.

NA - No analysis performed for this analyte

Concentration* Outdoor Exposure Indoor Exposure Total Exposure Slope Factor Risk
ug/m3 mg/kg-day mg/kg-day mgikg-day _ (mg/kg-day)-1

1.35E+0I 7.80E-06 6.63E-07 8.46E-06 0.0E+00]| 0E +00
5.83E-0) . 3.38E-09 2.87E-10 3.66E-09 1.SE+01 | 6E-08
4.63E-03 2.68E-09 2.28E-10 291E09 8.4E+00 2E-08
8.34E+01 4 83E-05 -~ 4.11E-06 5.24E-05 0.0E +00 0E+00
1.17E-03 4.15E-09 3.53E-10 - 4.50E-09 6.3JE+00 3E-08

6.31E-02 3.65E-08 3.1LE09 3.96E-08 42E+01 See Note
1.62E+01 9.39E-06 71.98E-07 1.02E-05 0.0E+00 0E+00
S8IE+01 1.05E-05 8.89E-07 1.13E-05 0.0E+00 0E+00
4.08E+01 2,36E-05 2,01E-06 2.56E-05 0.0E+00 0E+00
2.55E-01 1.48E-07 1.26E-08 1.60E-07 8.4E-01 IE-Q7
1.72E-01 4.47E-07 3.80E-08 4.85E-07 0.0E+00 0E+00
1.38E-02 4.27E-08 3.63E-09 4.64E-08 " 0.0E+00 0E+00
1.68E-01 9.74E-08 8.28E-09 1.06E-07 0.0E+00 O0E+00
Total Risk = 2E07



TABLE A-2-101. CAMP THUNDEROCK
Carclnogenlc Risk - Inhalation of Particulates (PM10) - October 1991

Aluminum
Arsenie
Beryllium

Calcium

Cadmium

o .
1 Chromium

—
o

—

Iron
Magneslum
Sodium
Nickel

Lead
Vanadium
Zinc

* Concentrations are the 95th % upper bound of the sample data set

Concentration® Outdoor Exposure Indoor Exposure Total Exposure SlopeFactor Risk
ug/m3 mg/kg-day mglkg-day mg/kg-day (mg/kg-day)-1
4.41E+00 2.55E-06 2.17E07 2.77E-06 0.0E+00 0E+00
2.02E-03 1.17E-09 9.94E-11 1.27E-09 1.5E+01 2E-08
8. 10E-04 4.69E-10 3.99E-11 5.09E-10 8.4E+00 4E09
2.07E+01 1.20E-05 1.02E-06 1.30E-05 0.0E+00 0E+00
1.76E-03 1.02E-09 8.66E-11 1.11E-09 6.3E+00 -TE-09
2.717E-02 1.60E-08 1.36E-09 1.74E-08 4.2E+ 0l See Note
4.66E+00 2.70E-06 2.29E-07 2.93E-06 0.0E+00 0E+00
5.07E+00 2.94E-06 2.50E07 3.18E-06 0.0E+00 0E+00
1.83E+01 1.06E-05 9.02E07 1.15E-05 0.0E+00 0E+00
5.46E-0I 3.16E-07 2.69E-08 3.43E07 8.4E01 JE-07
8.02E-0I 4.64E07 3.95E-08 5.04E-07 0.0E+00 0E+00
2.67E02 1.55E-08 1.31E-09 1.68E-08 0.0E+00 0E+00
9.62E-02 5.57E-08 4.74E-09 6.04E-08 0.0E+00
Total Risk =

Note - No carcinogenic risk was determined for chromium. Allchromium was determined to be trivalent (Cr(Il)), tie non-carcinogenic form.

See discussion in Uncertainty Analysis section of the main report.
NA - No analysis performed for this analyte
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TABLE A-2-102. CAMP THUNDEROCK
Carcinogenic Risk - Inhalation of Particulates (PM10) - November 1991

Coneentrat lon® Outdoor Exposure Indoor Exposure Tomg/kg-day're Slope Factor Risk
ug/m3 mg/kg-day mp/kg-day _ (mg/kg-day)-1
Aluminum 2.98E+00 1.73E-06 1.47E-07 1.87E-06 0.0E+00 0E+00
Arsenic 2.68E-03 1.5SE-09 1.32E-10 1.68E-09 1.5E+01 3JE-08
Beryllium 3.10E-04 1.79E-10 1.53E-11 1.95E-10 8.4E+00 2E-09
Calcium 1.54E+01 8.92E-06 7.58E-07 9.67E-06 0.0E+00 O0E+00
Cadmium 1.23E-03 7.12E-10 6.05E-11 1.73E-10 6.3E4+00 SE-09
Chromium 1.74E-02 1.01E-08 8.57E-10 1.09E-08 4.2E+01 See Note
Iron 4.16E+00 2.41E-06 2.05E-07 2.61E-06 0.0E+00 0E+00
Magnesium 6.12E+00 3.54E-06 3.01E-07 3.84E-06 $UE400 0E+00
Sodium 2.713E4+00 1.58E-06 |.J4E-07 1.71E-06 0.0E+00 0E+00
Nickel [.33E-01 7.69E-08 6.54E-09 8.35E-08 84E01|  7E-08
Lead 1.13E+00 6.56E-07 5.58E-08 1.12E07 0.0E+00 0E+00
Vanadlum |.30E-02 71.53E-09 6.40E-10 8.17E-09 0.0E+00 0E+00
Zine 1.44E-01 8.32E-08 7.08E-09 _9.03E-08 0.0E4+00| 0E+00
Total Risk = 1E-07

* Concentrations are the 95th % upper bound of the sample data set
Note =~ No carcinogenic risk was determined for chromium. All chromium was determined to be trivalent (Ce(ll1)}, the non-carcinogenic form.

See discussion in Uncertainty Analysis section of the mak report.
NA - No analysis performed for this analyte



TABLE A-2-103. AL AHMADI HOSPITAL
Carcinogenic Risk - Inhalatlon of Particulates (PM10) - June 1991

Concentration* Outdoor Exposure Indoor Exposure Total Exposure Slope Factor Risk
ug/m3 mg/kg-day mg/kg-day mg/kg-day (mg/kg-day)-1

Aluminum NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 0E+00
Arsenic NA 0.00E+00 0.00E+00 0.00E+00 {.5E+0L 0E+00
Beryllium NA 0.00E+00 0.00E+00 0.00E+00 8.4E+00 0E+00
Calclum NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 0E+00
2 Cadmium 6.56E-03 3.80E-09 3.23E-10 4.12E-09 6.3E4+00 3E-08

~ Chromium 3.64E02 2.1tE-08 1.79E-09 2.29E-08 4.2E+401 See Note
. Iron NA 0.00E+00 0.00E+-00 0.00E+00 0.0E+00 0E+00
S Magneslum NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 0E+00
Sodium NA 0.00E4+00 0.00E+00 0.00E+00 0.0E+00 0E+00
Nickel 5.11E-02 2.96E-08 2.52E-09 3.2LE-(8 8.4E-0!{ _JE08
Lead 2.98E-0I 1.73E-07 1.47E-08 1.87E07 0.0E+00 0E+00
Vanadium 5.97E-02 3.46E-08 2.94E-09 3. 75E08 0.0E+00 0E+00
Zinc 1.20E-01 6.96E-08 5.92E-09 7.55E-08 0.0E+00 0E+00
Total Risk = SE-08

* Concentrations are the 95th % upper bound of the sample data set
Note - No carcinogenic risk was determined for chromium. All'’chromium was determined to be trivalent {Cr(IlI)), the non-carcinogenic form.

See discussion in Uncertainty Analysis section of the main report.
NA - No analysis performed for this analyte



o
-8

TABLE A-2-104. AL AHMADI] HOSPITAL
Carcinogenic Risk - Inhalation of Particulates (PM10) - July 1991

Aluminum
Arsenic
Beryllium
Calcium
Cadmium
Chromlum
Iron
Magnesium
Sodium
Nickel
Lead
Vanadium
Zinc

* Concentrations are the 95th % upper bound of the sample data set’

Note - No carcinogenic risk was determined for chremium. All chromium was determined to be trivatent (Cr(lIl)), the non-carcinogenic form,
See discussion in Uncertainty Analysis section of the main report.

NA - No analysis performed for this analyte

Concentration® Outdoor Exposure Indoor Exposure Total Exposure Slope Factor Risk
ug/m3 mg/kg-day mg/kg-day mg/kg-day (mg/kg-day)-1

NA 0.00E+00 0.00E+00 0.00Et00 0.0E+00 CE+00
NA 0.00E+00 0.00E+00 0.00E+00 1.5E4+01 0E+00
NA 0.00E+00 0.00E+00 0.00E+00 8.4E+00 0E+00
NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 GE+00
7.22E03 4.18E-09 3.55E-10 4.54E-09 6.3E+00 3E-08

5.05E-02 2.92E-08 2.49E-09 3.17E08 4.2E+01 See Note
NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 0E+00
NA 0.00E+00 0.00E+00 0.00E+00 0.0E+00 0E+00
NA 0.00E+00 0.00E+00 0.00E+00 O.0Etj0O0 OE+(0
9.83E-02 5.69E-08 4.84E-09 6.17E-08 8.4E-01 SE-08
1.36E-01 7.87E-08 6.69E-09 8.54E-08 0.0E+-00 0E+00
3.98E-02 2.30E-08 1.96E-09 2.50E-08 0.0E+00 0E+00
6.5TE-02 3.80E-08 3.23E09 4.13E-08 0.0E+00 0E+00
Total Risk = RE-08
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TABLE A-2-108, KHOBAR TOWERS
Carclnogenic Risk - 1nhalatlon of Polycyclic Aromatle Hydrocarbons {PAH)

Napthalene

2-Methyl Napthalene
1-Methyl Napihalene
Biphenyl

Dimeihyl Napthalene
Acenapthylene
Acenaplhene
Dibenzofuran
Fluorene
Phenanthrene

Ant hracene
Carbazole
Fluoranthene

Pyrene ,
Benzo(s)Anthracene
Chrysene
Benzo(b)Fluoranthene
Benzo{k)Fluoraclhene
Benzo(e)Pyrene
Benzola)Pyrene
Ideno(l,2,3-cd)Pyrene
Dibenzo(ab)Anthracene
Benzo(ghl)Perylene

Concentration® outdoor Exposure Iadoor Exposure Total Exposure Slope Factor Rbk
ug/m3 mp/kg-day ma/kg-day mg/kg-day (mg/kp-day)-1

— 1LO9E+007  6.29E07 5.35E-08 . 6.83B-07 NAV O +00]
2.13E-01 1.23E07 1.0SE-08 1.34B-07 NAV
3.47E-01 2.01E07 1.71148 2.18E-07 NAV O0E+00
6.66E-02 3.86E __ 3.28E-09 4.18E-08 NAY (]
1.13E __ 4.138-08 3.51E-09 4.48B-08 NAV OE+00
4,78E-0t B0 | 2.35E-08 3.00E-07 NAVY GE 400
2.VE02 1.61E-08 1.37E-09 1.75B-08 NAV OE+00
1. 2E01 9.96E-08 8.47E-09 1.08E-07 NAV 0E +00
2.50B-02 1.458-08 1.22B-09 1.57E-08 NAV QE+00
3.65E-02 2.11E-08 1.80E-09 2.298-08 NAV OE+00
2.30E02 1.33E-08 1.13E-09 1.44E-08 NAV OE + 00
4.69E-02 2.72E-08 23IE0% 2.95E-08 NAV OE +00
.. 02E-01 8.23E-08 6.99E-09 8.93E-08 NAV OB +00
$.49E-02 3.18E-08 2.70E-09 3.45B-08 NAV OE +00
1..-BE-03 7.96B-10 6.77E-11 8.64E-10 6.1E-01 SE-10 |}
2.17E-03 1.26E-09 1.07B-10 1.36E-09 6.1B-02 8E-11
244803 L41E-09 1.20E-10 1.538-09 6.1E-01 9E-10
2.0E-03 1.56E-09 1.33E-10 1.698-09 6.1E-01 1E-09
1.10E-04 5.79E-11 4.92E-12 6.28E-11 NAV OE+00 i
2.4RE-03 1.40E-09 1.19E-10 1.52E-09 6.1E+00 9E-09 i
2.31E-03 1.33E-09 1.13E-10 1.45SE-09 6.1E-01 SE-10}
1.30E-03 7.50E-10 6.37E-11 1.13E-10 NAV OE+00 |
2.66E-0 1.54E-09 1.31B-10 1.67E-09 NAYV 0E+00

Total Rbsk =
o {RNA S S T MR I R 2R by ik e

o Concentrations are the average of maximum detected concentration hum TO15 rod HI-Vol PMI0 referace method or maximum If maximum
for one method b bebw the detection timi,

NAYV - Not Available




TABLE A-2-106. CAMP 1
Carcinogenic Risk - Inhalstion of Polycyclic Aromatic Hydrocarbons (PAH)

901-2~-¥

Concentration® outdoor Exposure Judoor Exposure Total Exposure Slope Factor Risk
ug/m3 mg/kg-day mg/kg-day _mg/kg-day (mg/kg-day)-1

Napthalene BDL 0.00E+00 0.00B+00 0.60B+00 NAV
2-Methyl Napthalene BDL 0.00E +00 0.00E+00 0.00E+00 NAV
1-Methy] Napihatene BDL 0.00E+00 0.00B+00 0.00E +00 NAV
Biphenyl BDL 0.C0E+00 0.00E+00 0.00E +00 NAV
Dimethyl Napthalene BDL 0.00E +00 0.00E +00 0.00E+00 NAYV
Acenapthylene 8DL 0.00E+00 0.00E+00 0.00E+00 NAV
Acenapthene 1.38E-03 7.99E-10 6.79B-11 8.67E-10 NAV
Dibenzofuran 2.70E-03 1.56E-09 1.33E-10 1.70E-09 NAV
Fluorene 2.50B-04 ASE-10 1.23E-1 1.57E-10 NAV
Phenanthrene 4.70E-04 2.72E-10 2.31E- 2.95B-10 NAV
Anthracene BDL 0.00E +00 0.00E +00 0.00B +00 NAV
Carbazole BDL 0.00E+00 0.00E+00 0.00E+00 NAV
Fluoranthene 9.30E-04 5.38E-10 4.58E-11 5.84E-10 NAV
Pyrene 1.438-03 8.28E-10 7.04E-11 8,98B-10 NAV
Benzo{a)Anthracene 6.90E-04 3.99E-10 3.40E-11 4.33B-10 6.1E-01
Chrysene 3.80E-04 2.20B-10 1.87E-1] 2.39E-10 6.18-02
Benzo(b)Fluoranthene 3.80E-04 2.20B-10 1.87E-11 2.39E-10 6.1B-01
Benzo(k)Fluoranthene BDL 0.00E +00 0.00E +00 0.00E +00 6.1E-0)
Benzo(e)Pyrene BDL 0.00B 400 0.00E+00 0.00E+00 NAV
Benzo(a)Pyrene BDL 0.00B +00 0.00E+00 0.00E +00 6.1E+00
Ideno(1,2,3-cd)Pyrene BDL 0.00E+00 0.00E+00 0.C0E +00 6.1B-01
Dibenzo{ah)Anthracene BDL 0.00E+00 0.00E+00 0.00E +00 NAV
Benzo{ghi)Perylene BDL 0.00E+00 0.00E+00 NAV

PEEEEE ST S L LIRSSt R SIRERLERRL RS s SE ) o SRR RS P LLEEE rﬂ.l Rkk =

o Concentrations are the maximum detected

NAY - Not Available
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TABLE A-2-107. ESKAN VILLAGE
Carclnogenic Risk - Inbalatlon of Polycyclic Aromatic Hydrocarbons {(PAH)

Napthalene

2-Methyl Napthatene
1-Methyl Napthalene
Biphenyl

Dimethyl Napthalene
Acenapthylene
Acenaptbeae
Dibenzofuran
Fluorene
Phenanthyrene
Anthracene
Carbazole
Fluoranthene

Pyrene
Benzol{a)Anthracene’
Chrysene
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene
Benzo(e)Pyrene
Benzo{a)Pyrene
Ideno(l,2,3cd}Pyrene
Dibenzof{sh}Anthracene
Benzo(ghi)Perylene

Concentration®

Outdoor Exposure Indoor Exposure Total Exposure Slope Factor
ug/md mg/kg-day -day mg/kg-day (mgikg-day)-1
BDL 0.00E +00 0.00E +00 0.00E +00 NAV
BDL 0.00E+00 0.00E+00 0.00E+00 NAV
BDL 0.00E+00 0.00E 400 0.00E+00 NAV
1.91E-02 1.10E-08 9.39E-10 1.20E-08 NAV
BDL 0.00E+00 0.00E+00 0.00E +00 NAV
BDL 0.00E +00 0 00F 400 0.00E 400 NAV
2.258-03 1.30E00 1.11E-10 L41E09 NAV
3.90E-03 2.26E-09 1.92E-10 2.45E-09 NAV
1.75E-03 1.01E-09 5.6iE-11 1.10E-08 NAV
.17E-03 6.77E20 JT6E- 7.35E-10 NAV
1.37E-03 7.93E-10 6. T4E-11 8.61E-10 NAV
BDL 0.00E+00 .ooe 100 0.00E +00 NAV
5.14E-03 2.98E.09 2.53E-10 3.23E-09 NAV
31.54E-03 2.058.09 1.74E-10 2.22E09 NAV
2.23E-03 1.29E-05 | 1.10E-10 __1.40E-05 6.1E-01
2.25E-03 1.30B-05 1.11E-10] AIE-09 6.1E-02
1.278-03 7.35E-10 6.25E-11 7.98E-10 6.1E-0L
BDL 0.00E+00 0.00E+00 0.00E +00 6.1E-0!
2.00E-04 1.16E-10 9.85E-12 1.26E-10 NAV
BDL 0.00E+00 0.00E+00 0.00E+00 6.1E+00
BDL 0.00E+00 0.00E +00 0.00E +00 6.1E-01
BDL 0.00E 100 0.00E+00 0.00E +00 NAV
0.00E+00 0,00E +00 | 0.00E +00 NAV

o Concentrations are tht maximum detected

NAV - Not Avallable

Total Risk =
RHAGCRE R R DA AT R RTLLILED PSRN AR RSS2 R




TABLE A-2-106. KKMC

Carcinogenic Risk - Inhalation of Polycyelic Aromatic Hydrocarbons (PAH)

Napthalene

2-Methyl Napthalene
1-Methyl Napthalene
Bipheny!

Dimethyl Napthalene
Acenapthylene
Acenapthene
Dibenzofuran
Fluorene
Phenanthrene
Anthracene
Carbazole
Fluoranthene

Pyrene
Benzo(a)Anthracene
Chrysene
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene
Benzo(e)Pyrene
Benzo(a)Pyrene
Ideno(1,2,3-cd)Pyrene
Dibenzo{ah)Anthracene
Benzo(ghl)Perylene

o Concentrations are the maximum detecied

NAV-NoOt Avallable

Concentration® Outdoor Exposure Indoor Exposure Total Exposure Sbpe Factor Risk
ug/m3 mg/kg-day mp/kg-day mg/kg-day (mg/kg-day)-l
BDL 0.00E 400 0,00E +00 0.00E +00 NAV UE+Q0O
BDL 0.00E +00 0.00E+00 0.00E +00 NAV 0E+00
BDL 0.00E +00 0.00E +00 0.00B +00 NAV OB +00
BDL 0.00E +00 0.00E+00 0.00E+00 NAV OE+00
BDL 0.00E+00 0.00E +00 0.00E+00 NAV OE+00
BDL 0.00E +00 0.00E +00 0.00E+00 NAV OE+00
BDL 0.00E +00 0.00E+00 0.00E+00 NAV 0E+00
BDL 0.00E +00 0.00E+00 0.00B +00 NAV OE +00
BDL 0.00E +00 0.00E +00 0.00E+00 NAV OB +00
6.30E-04 3.65B-10 3.10E-11 3.96E-10 NAV OE+00
BDL 0.00E +00 0.00E +00 0.00E +00 NAV 0E+00
BDL 0.00B +00 0.00E +00 0.00E +00 NAV O - IF
20E0 1.29E-09 .10E-10 1.40E-09 NAV OE +
7.80E-04 4.52E-10 3.84E-| 4.90E-10 NAV OE +00
3.00E-04 1.74B-10 A8E- 1,88E-10 6.1E-01 IE-10
2.90B-04 1.68B-10 AIE- 1.82B-10 6.1E-02 1B-11
BDL 0.00E+00 0.00E +00 0.00E+00 6.1E0 OB+00
BDL 0.00E+00 0.00E +00 0.00E+00 6.1E0 0E +00
BDL 0.00E +00 0.00E +00 0.00E 400 NAV OE+00
BDL 0.00B+00 0.00E +00 0.00E +00 6.1E+00 OE+00
2.50E-04 § 45B-10 1.23E-11 1.578-10 6.1E-01 1E-10 |
BDL 0.00B +00 0.00E+00 0.00E +00 NAV CE+00
BDL 0.00E + 00 0.00E +00 0.00E +00 NAV OE+00
Lis NN SISO REERS SEE NS SEE S S | DU 5 S DR LR S5 S5 S NSRRI R RANNAIE NI R Sh o Tml Rkk =

R R R K
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TABLE A-2-109. MILITARY HOSPITAL/CAMP FREEDOM

Carcinogenic Risk - Inhalation of Polycyclic Aromatic Hydrocarbons (PAH)

Napthalene

2-Methyl Napthalene
I-Methy| Napthalene
Biphenyl

Dimethylt Napthalene
Acenapthylene
Actaarptbtot
Dibenzofuran
Fluorene
Phenanthrene
Anthracene
Carbazole
Fluoranthene

Pyrene
Benzo{a)Anthracene
Chrysene
Benzoib)Fluoranthene
Benzolk)Fluoranthene
Benzo(e)Pyrene
Benzo(a)Pyrene
Ideno(t 2,3-cd)Pyrene

Dibenzo(ah)Anthracene

Benzo(ghl)Perylene

Concentration® Outdoor Exposure fndoor Exposure Total Exposure Sbpt Factor Rbk
ug/m) mp/kg-day mg/kg-day mg/kg-day (mg/kg-day)-1
2.09E+ v 1.18E-06 1.00B.G7 1.28B-06 NAV O0E+00};
1.89E-01 1.10E-07 -AIB09 1.19E-07 NAV OE+00 |
3.858-01 20E07]  1.50B08 242807 NAV OE+00}
6.21E-02 3.60E-08 3.06B-09 3.90E-08 NAV 0E+00 i
2.24E-01 1.30E-07 1.10E-08 L4107 NAV oE+00 f
2.74E+00 1.59E-06 1.35E-07 1.72B-06 NAV O0E+00 |
6.50E-04 3.76B-10 3.20E-11 4.08B-10 NAV OE+00 |
1.00E-01 5.82E-08 4.94E-09 6.31E-08 NAV OE +00
3.66E-02 2.12E08] . 1.80B-09 2.30B-08 NAV O0E+00
7.74E-03 4.48E-09 3.81E-10 4.06E-09 NAV O0E+00
BDL 0.00E +00 0.00E+00 0.00E +00 NAV 0E+00
BDL 0.00E +00 0,00E +00 0.00E +00 NAV OE+00
7.05E-03 4.08E-09 3.47E-10 4.43E-09 NAV OE +00
6.08E-03 ~_3.52E09 2.99B-10 3.82E-09 NAV OE+00
BDL 0.00E +00 0.00E 400 0.00E +00 6.1E-01 OE +00
2.39E-03 1.38E-09 L17E-10] — 1.50E-09 6.1E-02 9E-11
1.10B-03 6.37E-10 S 41B-11 6.91E-10 6.1E-01 4E-10
BDL 0.00E 400 0.00F +00 0.00E+00 6.1B-01 O0E+00
1.00B-04 3.79E-11 4.92B-12 6.28E-11 NAV OE+00
BDL 0.00E +00 0.00E +00 0.00E +00 6.1E 400 OE+00 ||
3.00E-04 1.74B-10 1.48E-11 1.88E-10 6.1E-01 1E-10 I&
BDL 0.00E+00 0.00B +00- 0.00E +00 NAV OE+00 ||
1.20B-04 6.95E-11 3.91E-12 7.54E-11 NAV OE+00

N R A B A 2 R R LR bR 3 ER 1 3

o Conceutratlons are tbe average 0f maximum detected concentration from TO13 and Hi-Vol PMLO refernce method or maximum if maximum
for one method Is bebw the detection Umit,

NAV = Not Avaifable
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TABLE A-2410. U.S. EMBASSY, KUWAIT
Carcinogenic Risk - Inhalstion of Polycyclic Aromatic Hydrocarbons (PAR)

Napthalene

2-Methyl Napthalene
§-Methiyl Napthalene
Biphenyl

Dimethy} Napthalene
Acenapthylene
Acenapthene
Dibenzofuran
Fluorene
Phenanthrene
Anthracene
Carbazole
Fluoranthene

Pyrene
Benzo{a)Anthracene
Chrysene
Benzo(b)Fluoranthene
Benzo(k)Fluu: s vHirne
Benzo{e)Pyrene
Benzo{a)Pyrene
Ideno(t,2,3-cd)Pyrene

Dibenzo(ah)Anthracene

Benzo(ghi)Perylene

* Concentrations art the maximum detecied

NAV = Not Available

Concentration® Outdoor Exposure Indoor Exposure Total Exposure Slope Factor Risk
ug/ml mg/kg-day mg/kg-day my/kg-day mg/kg-day)-1
BDL —_ 0.00E+00 0.00E+00 0.00E+00 NAV
NA 0.00E+00 0.00E+00 0.00B+00 NAV
NA 0.00E+00} 0.00E+00 0.00E 400 NAV
NA 0.00E +00 0.00E 400 0.00E +00 NAV
NA 0.00E +00 0.00B 400 0.00E+00 NAV
BDL 0.00E+00 0.00E +00 0.00E+00 NAV
— BDL 0.00E +00 0.00E+00 0.00E+00 NAV
NA 0.00E+00 0.00E+00 0.00E +00 NAV
BDL 0.00E +00 0.00E+00 0.00E +00 NAV
1.78E-03 1.03E-09 8.76E-11 1.12E-09 NAV
BDL 0.00B+00 0.00E +00 0.00E +00 NAV
NA 0.00E +00 0.00E+00 0.00E +00 NAV
2.35E-01 1.J6E-09 1.16E-10 1.48E-09 NAV
BDL 0.00E+00 0.00E +00 0.00E+00 NAV_ | oF -
BDL 0.00E+00 0.00E +00 0.00E+00 6.1E01 OL 1)
BDL 0.00E +00 0.00E +00 0.00E +00 6.1E-02 OE +00
BDL 0.00E +00 0.00E+00 0.00E +00 6.1E-01 0E+00
BDL 0.00E +00 0.00E+00 0.00E+00 6.1B-01 OE+00
NA 0.00E+00 0.00E+-00 0.00B +00 NAY 0E+00
_BDL 0.00E+00 0.00E+00 0.00B+00 6.1E+00 0B 400
BDL 0.00E +00 0.00B +00 0.00E 400 6.1E-01 OE +00
BDL 0.00E +00 0.00E +00 0.00E+00 NAV O0E+00 }i
BDL_ 0.00E+00 0.00E +00 0.00E +00 NAV OE+00 |
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TABLE A-2-1t 1. CAMP THIUNDEROCK
Carcinogenic Risk - Inhalation 01 Polycyclic Aromatic Hydrocarbons (PAH)

Nspt halene

Z-Methy| Napibalene
1-Methyl Napthalene
Biphenyl

Dimethy) Napthalene
Acenapthylene
Acenapthene
Dibenzofuran
Fluorene
Phenanthrene
Anibracene
Carbazole
Fluoranihene

Pyrene
Benzo(a)Anthracene
Chrysene
Beozo(b)Fluoranthene
Benzo(k)Fluoranthene
Benzo(e)Pyrene
Benzo(a)Pyrene
Ideno(1,2,3-cd)Pyrene
Dibenzo(ah)Anthracene
Benzo(ghi)Perylene

* Conceatrrtbns are the average of maximum detected conceatration from TO13 and Hi-Vol PMI0 refernce method or maximum if maximum

for one method Is below the detection limit.

NAV - Not Available

Concentration®* Outdoor Exposure Indoor Exposure Total Exposure Slope Factor
ug/m3 mg/kg-dey mg/kg-day __mp/kg-day (wg/kg-day)-1
2.14E+00 1.24E-06 .O5B-07 1.34E-06 NAV
2.42B-01 1.40E-07 .19E-08 1.52B-07 NAV
5.46E-0 3.16B-07 2.69E-08 .43E07 NAYV
2.63E-0 1.533B-07 1.30E-08 1.66E-07 NAV
2.38E-01 1.38E-07 1.17E-08 1.49E-07 NAV
3.67E+00 2.13BE-06 1.81B-07 - 2.31E-06 NAYV
1.67B-03 9.67B-10 __8.22E-11 L.0SE-09 NAV
1L.I1B-01 71.60E-08 6.46E-09 8.24E-08 NAV
1.10E-0| 6.39E-08 5.43E-09 6.93E-08 NAY
1.96E-02 1.14E-08 9.65E-10 1.23E-08 NAV
BDL 0.00E+00 0.00E + 00 0.00E+00 NAV
BDL 0.00E + 00 0.00E+00 0.00E 4+ 00 NAV
1.29E-02 1.47E-0% 6.335E-10 8.10E-09 NAV
7.37E-03 4.26B-09 3.63E-10 4.6IE-09 NAV
BDL 0.00E+00 0.00E +00 0.00E +00 6.18-01
1.42B-0) 8.22E-10 6.99E-11 8.92E-10 6.1E-02
9.90E-04 5.73E-10 4.87E-11 6.22E-10 6.1B-01
2.60E-04 LSLE-10 1.28E-11 1.63E-10 6.1E-01
BDL 0.00E 400 0.00E +00 0.00E +00 NAV
BDL 0.00E+00 0.00E+00 0.00E +00 6.1E +00
6.00E-04 3.47B-10 2.95B-11 3.77E-10 6.1B-01
BDL 0.00E+00 0.00E+00 0.00E +00 NAV
NAV
Total Risk =




TABLE A-2-t 12, AL AHMADI HOSPITAL
Carcinogenic Rbk - Inhalatlon of Polyeyctic Aromatilc Hydrocarbons (PAH)

Napthalene

2-Methyl Napthalene
1-Methyl Napthalene
Biphenyl

Dimethyl Napthalene
Acenapihylene
Acenapthene
Dibenzofuran
Fluorene
Phenanthrene
Anthracene
Carbazole
Fluoranthene

Pyrene
Benzo(a)Anthracene
Chrysene
Benzo{b)Fluoranihene
Benzo{k)Fluoranthene
Benzofe)Pyrene
Benzo{a)Pyrene
Ideno(t,2 3-cd)Pyrene

Dibenzo{ash)Anthracene

Benzol(ght)Perylene

Coacentrailon® Outdoor Exposure ladoor Exposure Total Exposure Slope Factor Risk
ug/m3 mg/kg-day mg/kg-day mg/kg-day (ma/kg-day)-1
B} 0.00E+00 0.00E+00 0.00E+00 NAV OE+00
N/IA 0.00E +00 0.00E +00 0.00E +00 NAV OE+00
N/A 0.00B +00 0.00E+00 0.00E +00 NAV OE +00
N/A 0.00B +00 0.00E +00 0.00E +00 NAV 0E+00
NIA 0.00E+00 0.00E + 00 0.00E +00 NAV OE+00
BDL 0.00E +00 0.00E+00 0.00E+00 NAV OE+00
2.50E-04 L.45BE-10 1.23E-11 1.57E-10 NAV 0B +00
N/A 0.00E+00 0.00E+00 0.00B +00 NAY OB +00
BDL 0.00E + 04 0.00E+00 0.00E+00 NAV OE + 00
1.84E-03 1.07E-09 9.06B-11 1.16E-08 NAV 0E+00
BDL 0.00E+00 0.00E+00 0.00E+00 NAV OE+00
N/A___ 0.00E+00 0.00E +00 0.00E +00 NAV OE+00 |
1.70E-03 9.84E-10 8.378-11 1.07E-09 NAYV (800
BDL 0.00E +00 0.00B 400 0.00E +00 NAV OE+00
BDL 0.00E +00 0.00E+00 0.008 +00 6.1B-01 0E+00
BDL N 0.00E +00 0.00B+00 0.00E +00 6.1E-02 0E +00
AIB-02 8.25E-09 7.01E-10 8.95B-09 6.1E-01 SBE-0%
1.43E-02 8.25B09 7.01E-10 3.95E-09 6.1E-01 5B09
N/A 0.00E +00 0.00E +00 0.00E+00 NAV _ 0E+00
BDL 0.00E +00 0.00E+00 0.00E +00 6.1E+00 0E+00
BDL 0.00E+4+00 0.00E + 00 0.00E +00 6.1B-01 0E+00
BDL 0.00E+400} . 0.00E+00 0.00E +00 NAV OE+00

o Concentrationsare the m ulimum detected

NAV - Not Arallable

0.00E +00

0.00E+00
R S S S P e S s

0.00E+00|

NAY

OE+00 &

Total Risk




EI1-2-¥Y

TABLE A-2-113. KHOBAR TOWERS
Carcinogenic Risk - Ingestion 0f S0ils

Concentration* Exposure Stope Factor Risk
mg/kg mg/kg-day (mg/kg-day)-1

Aluminum 2.57E+03 1.34E-05 NA 0E+00
Arsenic 1.51E+00 7.85E-09 1.7E+00 1E-08
Beryllium 3.18E-0t 1.65E-09 4.3E+00 7E-09
Calclum 1.03E4-05 5.36E-04 NA 0. =191
Cadmium 2.56E+00 1.33E-08 NA 0E+00
Chromium 2.23E401 1.16E-07 NA 0E4+00
Iron 3.36E+03 10 7505 NA CEt 00
Mercury 3.88E-02 2.02E-10 NA OE-+00
Magnesium 1.18E+404 6.14E-05 ~_NA CEt Q0
Sodium 4.57E+03 2.38E-05 NA 0E+00
Nickel 2.33E+01 1.21B-07 NA COEL 00
L ead ~ L.OOE+01 5. 20E-08 _NA Cet OO
Vanadium 1.09E+01 5.67E-08 NA 0E+00
Zinc 3.09E+01 1.61E-07 [N CEt Q0

Total Risk = 2E-08

* Concentrations are the 95th % upper bound of the sanple data set
NA - Not Available
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TABLE A-2-114. CAMP 1

Carcinogenic Risk - ingestion of Seils

Aluminum
Arsenic
Beryllium
Calcium
cadmium
Chromium
Iron
Mercury
Magnesium
Sodium
Nickel
Lead
Vanadium
Zinc

* Concentrations are the 95th % upper bound of thesanple data set
N/A - Not Available

Concentration* Exposure Sope Factor Risk
mg/kg mig/kg-day (mg/kg-day)-1

2.32E4+03 1.21E-05 NA 0E+00
1.27E400 6.60E-09 1.7E+00 1E08
1.37E4+00 7.12E-09 4.3B4+00 3E-08
5.17TE+04 2.69E-04 N A OE+(
3.88E4+00 2.02B-08 NA 0B+
1.61E+01 8.37E-08 NA 0E+00

3. 11E+03 1.62E-05 NA 0E+00
2.48E-02 1.29B-10 NA 0B+00
8.90E+03 4.63E-05 NA OB+00
4.08E+03 2.12B-05 NA 0E+00
1.S8E+01 8.22E-08 NA 0E+00
2.18E+01 1.13E-07 NA 0E+00
1.22E+01 6.34E-08 NA 0E+00
2.92E+01 1.52E-07 NA 0E+00
—_ Tolal RlSk = 4E-08




SI1-¢Z~-Y

TABLE A-2-115. ESKAN VILLAGE
Carcinogenic Risk - | ngestion of Solis

Concentration* Exposure Slope Factor Risk
mg/kg mg/kg-day (mg/kg-day)-1

Aluminum 3.53E+03 1.84E-05 NA 0E+00
Arsenic 2.56E+00 1.33E-08 1.7E+00 2E-08
Beryllium 6.59E-01 3.43E-09 4.3E+00 1E-08
Calcium 1.46E+05 1.59E-04 NA 0E+00
Cadmium 2.61E+00 1.36E-08 NA OB +00
Chromium 1.80E+01 9.36E-0¢ NA OE+00:
[ron 5.13E+03 2.67E-05 NA 0E+00
Mercury 3.09E-02 1.61E-10 NA 0E+00
Magnesium 3.35SE+03 1.74E-05 NA 0E+00
Sodium 4.12E4+03 2.14E-05 NA 0E+00
Nicke 1.89E+-01 9.83E-08 NA 0E+00
Lead 1.23E+01 6.40E-08 NA 0E+00
Vanadium 1.77E+01 9.20E-08 NA 0E+00
Zinc 6.65E+01 | 3.46E-07 NA

* Concentrations are the 95th % upper hound of the sanple data set
NA - Not Available

TOlA N SK =




TABLE A-2-116. KKMC
Car cinogenic Risk - Ingestion Of Soils

Concentration® Exposure Slope Factor Risk
mg/kg mg/kg-day (mg/kg-day)-1

Aluminum 7.09E4+-03 3.69E-05 NA CEt 00
Arseni 3.32E4-00 1.73E-08 1.7ZE4+00 3E-08
Beryllium 1.07E+4-00 5.56E-09 4.3E4+00 2E-08
Calcium 9.80E+04 5.10E-04 NA 0E+00
Cadmium 3.938 too 2.04E-08 NA OE+00
Chromium 2.78E+01 1 .45E-07 NA 0E+00
lron 92165""03 l 4.825-05' NA OE-HlO
Mercury 4.14E-02 2.15E-10 NA 0E+00
Magnesium 7.46E+03 3.88E-05 NA 0E+00
Sodium 5.57E4+02 2.90E-06 NA 0E+00
Nickel 3.41E+01 1.77E-07 NA 0E+00
L ead 2.23E+4-01 1.16E-07 NA 0E+00
Vanadium 2.61E+01 1.36E-07 NA 0E+00
Zine 4.648401 2.41E-07 A Okt OO

Total Risk = SE-08

* Concentrations are the 95th % upper bound of the sanple data set
NA - Not Available




TABLE A-2-117. MILITARY HOSPITAWCAMP FREEDOM

Carcinogenie Risk - Ingestion of Sails

Concentration* Exposure Slope Factor Risk
mg/kg mg/kg-day (mg/kg-day)-1

Aluminum 4.77E4+03 2.48E-05 NA OE+00
Arsenic 4, T3E+00 2.46E-08 1.7E+00 4E-08
Beryllium 2.57E+00 1.34E-08 4.3E+00 6E-08
Calclum 3.90E+04 2.03E-04 NA 0E+00
Cadmium 5.65E+00 2.94E-08 NA OE+00
Chromium 3.24E+01 1.68E-07 NA 0E+00
Iren 6.09E+03 3.17E-05 NA 0E+00
Mercury b. /7E-100 3.52E-08 NA OE+00
Magnestum 5.85E+0) 3.04E-05 NA OE+00
Sodium 2.56E+02 1.33E-06 NA OE+00
Nickel 3.51B+01 1.83E-07 NA 0E+00
Lead 4.33E+01 2.25E-07 NA CEt OO
Vanedium 2.04E+01 1.06E-07 NA CEt QO
Zinc 1.97E+02 1.02E-06 NA OE+00
Total Risk = 1H-007

* Concentrations arethe 95th% Upper bound of thesampte dataset
NA - Not Available



TABLE A-2-110. U.S. EMBASSY, KUWAIT

Carcinogenic Risk - | ngestion of Sells

Aluminum
Arsenic
Beryllium
Calcium
Cadmium
Chromium
[ron
Mercury
Magnesium
Sodium
Nickel
Lead
Vanadium
Zinc

Concentration+ Exposure Slope Factor Risk
mg/kg mg/kg-day (mg/kg-day)-1

5.31E+03 2.76E-05 NA O0E+00
2.15E+00 1.12E-08 1.7E+00 2E-08

7.47E-01 3.88E-09 4.3E+00 2E-08
9.84E+04 5.12B-04 NA 0E+00
2.77E+00 1.44E-08 NA 0E+00
5.47E+01 2.84E-07 NA 0E+00
6.45E+03 3.35E-05 NA 0E+00

3.T1E-02 1.93E-10 NA 0E+00
7.48E+03 3.89E-05 NA O0E+00
1.18E+03 6.14E-06 NA 0E+00
3.97E+01 2.06E-07 NA 0E+00
3.10E+01 1.61E-07 NA OE+00
2.03E+01 1.06E-07 NA 0E+00
8.33E+01 4.33E-07 NA 0E+00

. Total Risk = 4E-08

* Concentrations ar € the 95th % upper bound of the sanpl e data set
N/A - Not Available
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TABLE A-2-119. CAMP THUNDEROCK
Carcinogenic Risk - Ingestion of Soils

Concentration+ Exposure Stope Factor Risk
mg/kg mg/kg-day (mg/kg-day)-1
Aluminum 4.75E+03 2.47E-05 NA OE+00
Arsenic 3.10E+00 1.61E-08 1.7E+00 3E-08
Beryilium 5.50E-01 2.86E-09 4.3E+00 1E-08
Calcium 1.65E+05 8.58E-04 NA 0E+00
Cadmium 2.83E+00 | 1.47E-08 NA 0E+00
Chromium 6.91E4-01 3.59E-07 NA 0E+00
[ron 5.94E+03 3.09E-05 NA CE+00
Mercury 2.60E-02 1.35E-10 NA 0E+00
Magnesum 1.06E+04 5.51E-05 NA 0E+00
Sodi um 2.62E+04 1.36E-04 NA 0E+00
Nickel 4.95E+01 2.57E-07 NA 0E+00
L ead 4.97E+00 2.58E-08 NA 0E+00
Vanadium 2.76E+01 1.44B-07 NA 0E+00
Zinc 4.03JE+01 2.10E-07 NA 0E+00

* Concentrations are the 95th % upper

N/A - Not Available

bound of the sanple data set

Total Risk =




TABLE A-2-120. AL AHMADI |IOSPITAI,
Carcinogenie # 15k - | ngestion of Soils

Concentration® Exposure Slope Factor Risk
mg/kg mg/kg-day (mg/kg-dav)-1

Aluminum 4.26E+03 2.22E-05 NA OE+00
Arsenic 2.22E+00 1.15E-08 1.7E+00 2E-08
Beryllium 71.77E-01 4.04E-09 4.3E+00 2E-08
Calclum 3.37E+04 1.75E-04 NA 0E+00
Cadmium 9.69E-01 5.04E-09 NA 0E+00
Chromium 3.41E+01 1.77E-07 NA O0E+00
Iron 6.95E+03 3.61E-05 NA O0E+00
Mercury 6.47E-02 3.36E-10 NA 0E+00
Magnesium 6.96E+03 3.62E-05 NA 0E+00
Sodium 2.23E4+03 1.16B-05 NA O0E+00
Nickel 3.27E+01 1.70B-07 NA 0E+00
Lead 3.70E+01 | 1.92E-07 NA 0E+00
Vanadium 2.61E+01 1.36E-07 NA 0E+00
Zinc 5.49E+01 2.85E-07 NA

* Concentrations are the 95th % upperbound of the sanple data set
NA - Not Available

Total Risk =
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TABLE A-2-121.. KHOBAR TOWERS
Non-Car cinogenic Risk - Ingestion of Seils

Concentration®* Exposure Reference Dose Hazar dQuetient
mg/kg mglkg-day malkg-day
Atuminuui | 2.57E403 | 1.10E-02 | 2.9E+400 | 4B-0
Arsenic 1.51E400 6.47E-06 3.0E-4 2E-02
Beryllium 3.18E-01 1.36E-06 5.0E-03 3E-04
Calcium 1.03E+05 4.41E-01 | NA | 0E+00
Cadmium 2.56E+00 1.10E-05| 5.0E-04 2E-12
Chromium 2.23E+01 9.56E-05 1.0E+01 1E-05
[ron 3.368 +03 1.44E-02 NA 0E+00
Mercury 3.88E-02 1.66E-07 3.0E-04 6E-04
Magnesium 1.18E+04 5.0618-02 NA OE+00
Sodlum 4.57E+03 1.96E-02 NA 0E+00
Nickel 2.33E+01 9.99E-05 2.0E-02 SE-03
Lead 1.00E+01 4.29E-05 NA OE+00
Vanadium 1.09E+01 4.67E-05 7.0E-03 7E-03
Zinc 3.09E+01 1.32E-04 3.0E-01 4E-04

* Concentrations are the 95th % upper bound of the sample data set

NA - Not Available

Hazard Index =l

SE-02



TABLE A-2-122.; CAMP 1

Non-Car cinogenic. Risk - Ingestion of Sells

Aluminum
Arsenic
Beryllium
Calcium
Cadmium
Chromium
lron
Mercury
Magnesium
Sodium
Nickel

L ead
Vanadium
Zinc

* Concentrations arethe9th% uppe bound of thesanpl e data set

Concentration®* Exposure Reference Dose Hazard Quotient
mg/kg mg/kg-day mg/kg-day
2.32E+03 9.94E-03 2.9E+4-00 3E-03
1.27E+00 5.44E-06 3.0E-04 2E-02
| . 37E-100 5.87E-06 .__5.0E-03 1E-03
5.17E+(4 2.22E-01 NA OE+00
3.88E400 1.66E-05 5.0E-04 3E-02
1.61E+01 '6.90E-05 LOE+01 TE-06
3.11E4+03 1.33E-02 NA 0E+00
2.48E-02 1.06E-07 3.0E-04 4E-04
8.90E+0) 3.81E-02 NA 0E+00
- 4.08E403 1.75E-02 NA 0E+00
1.58E+01 6.17E-05 2.0E-(02 JE-03
2.18E401 9.34E-05 NA 0E+00
1.22E401 5.23E-05 7. 0E-03 7E-03
2.92E+01 1.25E-04 3.0E-01 4E-04

N/A- Not Available
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TABLE A-2-123, ESKAN VILLAGE
Non-Car cinogenic Risk - Ingestion of Solls

Concentration* Exposure Reference Dose Hazard Quot lent
mg/kg mg/kg-day mg/kg-day

Aluminum 3.53E4+03 1.51E-02 2.9E+00 5E-03
Arsenic 2.56E+00 1.10B-05 3.0E-04 4E-02
Beryltium 6.59E-01 2,.82E-06 5.0E-03 6E-04
Calcium 1.46E+05 6.26E-01 NA 0E+00
Cadmium 2.61E+00 1.12E-05 5.0E-(4 2E-02
Chromium 1.80E+01 7.71E-05 1.0E+01 8E-06
Iron 5.13E+03 2.20B-02 NA 0E+00
Mercury 3.09E-02 1.32E-07 3.0E-04 4E-04
Magnesium 3.35E+03 1.44E-02 NA OE+00
Sodium 4.12E+03 1.77E-02 NA 0E+00
Nickel 1.89E+01 8.10E-05 2.0E02 4E-03
L ead 1.23E+01 5.27E-05 NA 0E+00
Vanadium 1.77E+01 7.59E-05 7.0E-03 1E-02
Zinc 6.65E4-01 2.85E-04 3.0E-01 IE-03

» Concentrations are the 95th % upperbound of the sanpl edat a set

N/A - Not Available

Hazard Index =

8E-02




vei-¢-¥

TABLE A-2-124. KKMC
Non-Carcinogenic Risk - | ngestion of Soils

Aluminum
Arsenle
Beryllium
Calcium
Cadmium
Chromium
Iron
Mercury
Magnesium
Sodium
Nickel
Lead
Vanadium
Zinc

* Concentrations ar € t he 95th % upperbound of the sanpl e dat a set
NA - Not Available

Concentratlon* Exposure Reference Dose Hazar dQuotlent
mg/kg mg/kg-day nol kg- day

7.09E+03 3.04E-02. 2.9E+00 1E-02
3.32E4+00 1.42E-05 3.0E-04 SE-02
1.07E4+00 4.59E-06 5.0E-03 9E-04
9.80E+04 4.20E-01 NA 0E+00
3.93E+00 1.68E-05 S.0E-04 3E-02
2.78E401 1.19E-04 1.0E+01 1E-05
9.26E+03 3.97E-02 NA 0E+00
A.14R- ()2 1.77E-07 -~ 3.0E-04 6E-04
7.46E+03 3.20E-02 NA OE+00
5.57E+02 2.39E-03 NA 0E+00
3. 41E+01 1.46E-04 2.0E-02 7E-03
2.23E401 9.56E-05 NA 0E+00
2.61E+01 1.12B-04 7.0E-03 2E-02
4.64E+401 1.99E-04 3.0E-01 7E-04
Hazar d Index =| 1E-01



TABLE A-2-125. MILITARY HOSPITAL/CAMP FREEDOM

Non-Carcinogenic Risk - ingestion of Soiis

Aluminum
Arsenic
Beryllium
Calcium
Cadmium
Chromium
lron
Mercury
Magnesium
Sodlum
Nickel
Lead
Vanadium
Zinc

* Concentrations are the 95th % upper bound of the sanple data set

N A- Not Available

Concentration* Exposure Reference Dose HazardQuotient
mg/kg mg/kg-day mg/kg-day

4.77E+03 2.04E-02 2.9E+00 7E-03
4.73E+00 2.03E-05 3.0E-04 TE-02
2.57E+00 1.10E-05 S OE-03 2E-03
3.90E+04 1.67E-01 N A OE+Q0
b, 658-1-00 2.42E-05 5.0E-04 5E-02
3.24E+01 1.39E-04 © 1.0E+01 1 E-05
6.09E+03 2.61E-02 NA CEt OO
6. 778-t-00, 2.90E-05 3.0E-04 1E-Q1
SR8AAM | 2.51E-02 NA Ot Q0
2.56E+02| 1.10E-03 NA 0E+00
3.51E+01 1.50E-04 2.0E-02 8E-03
4.33E+01 1.86E-04 NA 0E+00
2.04E+01 8.74E-05 7.0E-03 1E-02
1.97E4-02 8.44E-04 3.0E-0! BE-03

Hazard Index = 2E-01



TABLE A-2-126, U.S. EMBASSY, KUWAIT
Non-Carcinogenic Risk - |ngestion of Sells

Concentration* Exposure Reference Dose Hazard Quotlent
mg/kg mg/ kg-day mg/kg-day
Aluminum 5.31E+03 2.28E-02 2.9E+00 8E-03
Arsenic 2.15E+00 9.21E-06 3.0E-04 3E-02
Beryllium 7.47E M 3.20E-06 Se OF3 6E-04
Calclum | 9.84E+04 4.22E-01 NA CEt 00
Cadmium 2. [TE-Kk 1.19E-05 5.0E-04 2E-02
Chromium 5.47TE+01 2.34E-04 1.0E+401 2E-05
Iron 6.45E4+03 2.76E-02 NA 0E+00
Mercury 3.71E-02 1.59E-07 3.0E-04 SE-04
Magnesium 7.48E+403 3.21E-02 NA CEt OO
Sodium 1.13E4+03 5.06E-03 NA 0E+00
Nickel 3.97E401 1.70E-04 2.0E-02 9E-03
L ead 3. 10E4+01 1.33E-04 NA CEt Q0
Vanadium 2.03E+01 8.70E-05 7.0E-03 1E-02
zZinc 8.33E+01 3.57E-04 3.0E-01 1E-03

* Concenfrafions are the 95th % upperbound of the sanple data set

NA - Not Available

O

Hazard Index =

9E-02




TABLE A-2-127. CAMP THUNDEROCK
Non-Car cinogenic Risk - | ngestion of Seils

Le1-<¢-¥

Concentration* Exposure Reference Dose Hazard Quotient
mg/kg mg/kg-day mg/kg-day

Aluminum 4.75E+03 2.04E-02 2.9E+00 7E-03
Arsenlc 3.10E+00 1.33E-05 3.0E-04 4E-02
Beryllium 5.50E-01 2.36E-06 5.0E-03 SE-04

Calclum 1.65E+05 7.07E-01 NA 0E+00

Cadmium 2.83E+00 1.21E-05 5.0E-(4 2E-02
Chromium 6.91E+01 2.96E-04 1.0E+01 3E-05

Iron 5.94E+03 2.55E-02 NA 0E+00

Mercury 2.60E-02 1.11E-07 3.0E-04 4E-04

Magneslvm 1.06E+04 4.54E-02 NA 0E+00

Sodfum 2.62E+04 1.12E-01 NA 0E+00

Nickel 4.95E+01 2.12E-04 2.0B02 1E-02

L ead 4.97E+00 2.13E-05 NA 0E+00

Vanadium 2.76E+01 1.18E-04 7.0E-03 2E-02

Zinc 4.03E+01 1.73E-04 3.0E-01 6E-04

Hazard Index = 1E-01

* Concentrations are the 95th % upper bound of the sanple data set

NA - Not Available




TABLE A-2-128. AL AHMADI HOSPITAL
Non-Carcinogenic Risk - ingestion of Sells

Aluminum
Arsenic
Beryllium
Calcium
Cadmium
Chromium
iron
Mercury
Magnesium
Sodium
Nickel
Lead
Vanadium
Zinc

* Concentrations are the 95th % upperboundof the sanple data set
NA - Not Available

Concentration+ Exposure Reference Dose Hazard Quotlent
mp/kg mg/kg-day mg/kg-day

4.26E+4+03 1.838-02 | 2.9E+00| 6B-03 b
2.21E+00 9.51E-06 3.0E-04 3E-02
7.77E-01 3.33E-06 5.0E-03 TE-04
3.37E+4 1.44E-01 NA OE+00
9.69E-01 4.15E-06 5.0E-04 8E-03
3.41E401 1.46E-04 1.0E+01 1E-05
6.95SE+03 2.98E-02 NA OE+00
6.47E-02 2.77E-07 3.0E-4 9E03
6.96E+03 2.98E-02 NA 0E+00
2.23B+03 9.56E-03 NA OE+00
3.27E+01 1.40E-04 2.0E-02 7E-03
3.70E+01 1.59E-04 NA 0E+00
2.61E+01 1.12E-04 7.0E-03 2E-02
5.49E+01 2.35E-04 3.0E-01 8E-04
Hazard Index = TE-02



TABLE A- 2-129. KHOBAR TONERS
Carcinogenic Risk - Dermal Contact with Soils

6CT-2-¥

» Concentrations are the 95th % upper bound of the sample data set
N A - Not Available

Concentration® Exposure SlopeFactor Risk
mg/kg mg/kg-day (mg/kg-day)-1

Aluminum 2.57E+03 9.51E-06 NA 0E+00
Arsenic 1.51E+00 5.59E-09 1.7E+00 1E-08
Berylllum 3.18E-01 1.18E-09 4.3E+00 SE-09
Calclum 1.03E4+05 3.81E-4 NA 0E+00
Cadmium 2.56E+00 1.89E-(09 NA 0E+-00
Chromium 2.23E+01 8.25E-08 NA 0E+00
Iron 3.36E+03 1.24E-05 NA 0E+00
Mercury 3.88E-02 1.44E-10 NA 0E+00
Magnesium 1.18E+04 4.37E-05 NA 0E+00
Sodium 4.57TE+03 1.69E-05 NA 0E+00
Nickel 2.33B401 8.62E-08 NA 0E+00
Lead 1.00E+01 3.70E-08 NA 0E+00
Vanadlum 1.09E+01 4.03E-08 NA 0E+00
zZinc 3.09E+0t 1.14E-07 NA 0E+00

Tot al Risk = IE-08




TABLE A-2-130. CAMP 1
Carcinogenic Risk - Dermal Contact with Solls

Aluminum
Arsenic
Beryllium
Cal ci um
Cadmivm
Chrom um
fron
Mercury
Magnesium
Sodium
Nickel
Lead
Vanadium
Zinc

*Concentrations are the 95th%upper bound of thesample dataset
N'A- Not Avai | abl e

Jotal RIXK =

Concentratlon® Exposure Stope Factor Risk
mg/kg mg/kg-day (mg/kg-day)-1
2.32E+03 8.59E-06 NA 0E+00
1.27E400 4.70E-09 1.7E+00 8E-09
1.37E4+00 0.07B-09 4.3B+00l 2E-08
S.17E4+04 1.91E-04 | NA ] 0E+00
3.88E+00 | 2.87E-09| NA | 0E+00
1.61E+01 | 5.96E-08 | NA 0E+00
3.11E4-03 1.15E-05 NA 0E+00
2.48E-02 9.18E-11 NA 0E+00
8.90E+03 3.29E-05 NA 0E+00
4.08E+03 1.51E-05 NA 0E+00
1.58E+01 5.85E-08 NA 0E+00
2.18E4+01 8.07E-08 NA 0E+00
1.22E+01 4.51E-08 NA
2.92E+01 1.08E-07 NA
L



TABLE A-2-131, ESKAN VILLAGE

Carcinogenic Risk - Dermai Contact with Seils

Aluminum
Arsenic
Beryllium
Calcium
Cadmium
Chromium
lron
Mercury
Magnesium
Sodium
Nickel

L ead
Vsnadlum
Zinc

* Concentrations are the 95th % upper bound of the sanple data set
N/A - Not Avail abl e

Concentration* Exposure Slope Factor Risk
mg/kg mg/kg-day (mg/kg-day)-1

3.53E+03 1.31E-05 NA 0E+00
2,56E+00 9.47B-09 1.7E+00 2E-08
6.59E-01 2.44E-09 4.3E+00 1E-08
1.46E+05 5.40E-04 NA 0E+00
2.61E400 1.93E-09 NA 0E+00
1.80E+01 6.66E-08 NA 0E+00
5.13E+03 1.90E-05 NA 0E+00
3.09E-02 1.14E-10 NA 0E+00
3.35E4+03 1.24E-05 NA 0E+00
4.12E+03 1.52E-05 NA 0E+00
1.89E+01 6.99E-08 NA 0E+00
1.23E+01 4.55E-08 NA 0E+00
1.77E+01 6.5SE-08 NA 0E+00
6.65E+01 2.46E-07 NA 0E+00
Total Risk = 3E-08



TABLE A-2-1 32, KKMC

h

Carcinoge:: . ; - Dermal Contact With Soils
Concentratlon* Expusure Slope Factor Risk
mg/kg mg/kg-day (mg/kg-day)-1
Aluminum 7.09E4+03 2.62E-05 NA O0E+00
Arsenic 3.32E1+00 1.23E-08 1.7E4+00 2E-08
Beryllium 1.07E4+00 3.96E-09 4.3E+00 2E-08
Calcium 9.80E4+04 3.63E-04 NA 0E+00
Cadmium 3.93E400 2.91E-09 NA O0E+00
Chromiui: 2.78E401 1.03E-07 NA 0E+00
[ron 9.26E+03 3.43E-05 NA OE+00
Mercury 4.14E-02 1.53E-10 NA OE+00
Magnesium 7.46E+-0) 2.76E-05 NA OE+00
Sodium 5.57TE+02 2.06E-06 NA 0E+00
Nickel 3.41E+01 1.26E-07 NA 0E+00
L ead 2.23E+01 8.25E-08 NA OE+00
Vanadium 2.61E+01 9.66E-08 NA 0E+00
Zine 4.64E+01 1.72E-07 NA 0E+00
Total Risk =| 4E-08

* Concentrations are the 95th % upper bound of the sampte data set
NA - Not Available



TABLE A-2-133. MILITARY HOSPITAWCAMP FREEDOM
Carcinogenic Risk - Dermal Contact with Soils

Concentration+ Exposure Slope Factor Risk
mg/kg mglkg-day (mg/kg-day)-1

Aluminum 4,77E+03 1.77E-05 NA CE+Q0
Arsenic’ 4,738-1-00 10 7HE-08 1.7E+00 3E-08
Beryllium 2.57E+00 9.51E-09 4,3E+400 4E-08
Calcium 3.90E+04 1.44E-04 NA 0E+00
Cadmium 5.65E+00 4.18E-09 NA 0E+00
Chromium 3.24E4 01 1.20E-07 NA OEtO0
[ron 6.09E+03 2.25E-05 NA OE+00
Mercury 6.77E+00 2.51E-08 NA O0E+00
Magnesium 5.85E+03 2.16E-05 NA 0E+00
Sodlum 2.56E+02 9.47E-07 NA 0E+00
Nicke 3.51E+01 1.30E-07 NA CEt OO
Lead 4.33E4+01 1.60E-07 NA OEtO0
Vanadlum 2.04E+01 7.55E-08 NA 0E+00
Zinc 1.97E4+02 7.29E-07 NA 0E+00

Total Risk = TE-08

* Concentrations are the 95th % upper bound of the sanple data set
N A - Not Available




TABLE A 2134, U.S. EMBASSY, KUWAIT
Carcinogenic Risk - Dermal Contact with Soils

Aluminum
Arsenic
Beryllium
Calclum
Cadmium
Chromium
Iron
Mercury
Magnesium
Sodium
Nickel
Lead
Vanadium
Zinc

* Concentrations are the 95th % upper bound of the sanpl e data set
NA - Not Available

Concentration* Exposure Slope Factor Risk
mg/kg mg/kg-day (mg/kg-day)-1

5.31E+03 1.97E-05 NA 0E+00
2.15E+00 7.96B-09 1.7E+00 1E-08
7.47E-01 2.76E-09 4.3E+00 1E-08
9.84E+04 3.64E-4 NA OE+Q0
2.77E+00 2.05SE-09 NA OEt Q0
5.47E+01 2.02EQ/ ~NA 0E+00
6.45E+03 2.39E-05 NA 0E+00
. TIE]2 1.37E-10 NA 0E+00
7.48E+03 2.77E-05 NA 0E+00
1.18E+03 4. 37E-06 NA 0E+00
3.97E4 11 1.47E 07 NA 0E+00
3.10E+01 1.15E-07 NA 0E+00
2.03E+01 1.51E-08 NA 0E+00
8.33E4-01 3.08E-07 NA 0E+00
Total Risk = JE-08



TABLE A-2-135. CAM P THUNDEROCK
Carcinogenic Risk - Dermal Contact with Sells

Concentration* Exposure Slope Factor Risk
mg/kg mg/kg-day _ (mp/kg-day)-1
Aluminum 4.75E+03 1.76E-05 NA 0E+00
Arsenic 3.10E+00 1.15E-08 1.7ZE4+00 2E-08
Beryllium 5.50E-01 2.04E-09 4.3E+00 9E-09
Calélum 1.65E4+05 6. 1E-04 NA CEt OO
Cadmium 2.83E+00 2.09E-09 NA 0E+00
Chromium 6. 9 EtQ 2.56E-07 | NA
Iron | 5.94E+03 2.20E-05 | NA
Mercury 2.60E-02 9. 628-11 NA
Magnesium 1.06E+04 3. 928i-05 NA CEt 00
Sodium 2.62E+04 9.70Ei-05 NA 0E+00
Nickel 4.95E+01 1.{-07 NA 0E+00
Lead 4,978,400 1.84E-08 NA 0E+00
Vanadium 2.76E+01 1.02E-07 NA CEt Q0
Zine ¥ 4.03E401 1.49E-07 NA

* Concentrations ar € t he 95t h % upper bound of the sanpl e dat a set
NA - Not Available

Total Risk =




TABLE A-2-136. AL AHMADI HOSPITAL
Carcinogenic Risk - Dermal Contact with Solls

Concentration® Exposure SopeFactor Risk
mg/Kg mg/ kg-day {mg/kg-day)-1

Aluminum 4,26E+03 1.58E-05 NA 0E+00
Arsenic 2.22E+00 8. 22E-W 1.7E400 1E-08
Beryllium " 17E-01 2.88E-09 4.3E4+00 1E-08
Calcium 2 37B+04 1.25E-04 NA Ot OO
Cadmium 9.69E-01 7.17E-10 NA 0E+00
Chromium 3.41E+01 1.26E-07 NA Okt OO
[ron 6.95E+03 2. 57E-115 NA 0E+00
Mercury 6.47E-02 2.39E-10 NA 0E+00
Magnesium 6.96E+03 2.58E-0S NA OEt QO
Sodium 2.23E403 8.25E-06 NA OE+00
Nickel 2270 M 1.21E-07 NA 0E+00
Lead . 10E+01 1.37E-07 NA CEt OO
Vanadium 2.61E+01 9.66E-08 NA 0E+00
Zinc € R0 2.03E-07

* Concentrations are the 95th % upperbound oft he sanpl edat a set

NA - Not Available




TABLE A-2-137. KHOBAR TOWERS
Non-Car cinogenic RIsk - Dermal Contact with Soils

LETT-Y

Concentration® Exposure Reference Dose Hazard Quotient
mg/kg mg/kg-day mg/kg-day

Aluminum 2.57TE+03 | 7.84E-03 2.9E+00 3E-03
Arsenic 1.SIE+001 4.61E 06 3.0E-04 2E-02
Beryllium 3.18E-0t | 9.70E-07 5.0E-03 2E-4
Cal cium 1.03E+05 3.14E-01 NA 0E+00
Cadmium 2.56E+00° 1.56E-06 5.0B-04 3E-03
Chrom um 2.23E+0t 6.80E-05 1.0E+01 TE-06
Iron 3.36E+03 1.02E-02 NA 0E+00
Mercury 3. 88E-uz 1.18E-07 3.0B-04 4E-04
Magnesi um 1.18E+04| 3.60E-02 NA 0E+00
Sodium 4.57E+03 1.39E-02 NA 0E+00
Nickel 2.33E+01 7.11E-05 2.0E-02 4E-03
Lead 1.00E+01 3.05E-05 NA CE+Q0
Vanadium 1.09E+01 3.32E-05 1.0E-03 H E-03
Zinc 3.09E4+01 9.42E-05 LOE-0L 3E-04

Hazard Index & 3E-02

* Concentrations are the 95th 96 upper bound of the sanple data set
N A- Not Available



TABLE A-2-138. CAWP 1
Non-Carcinogenic Risk - Dermal Contact with Soib

BET—C-¥

Concentration* Exposure Reference Dose Hazard Quotient
mg/kg mg/kg-day mg/kg-day

Aluminum ™ 32E+03 7.08E-03 2.9E+00 2E-03
Arsenic 1.27E+00 3.87E-06 3.0E-04 1E-02
Beryllium 1.37E4+00 4.18E-06 5.0E-03 8E-04
Calclum 5.17E+04 1.58E-01 NA 0E+00
Cadmium 3.88B+00 2.37E-06 5.0E-4 SE-03
Chromium 1.61E+01 4.91E-05 LOE+01 SE-06
Iron 3.11E+03 9.49E-03 NA 0E+00
Mercury 2.48E-02 7.56E-08 3.0E-4 3E-04
Magnesium 8.90E+03 2.711E2 NA OE+00
Sodium 4.08E+03 1.24E02 NA OE+00
Nickel 1.58E+01 4.82E-05 2.0E-02 2E-03
L ead 2.18E+01 6.65E-05 NA OE+00
Vanadium 1.22E+01 * T2E-05 7.0E-03 SE-03
Zinc 2.92E+011 8.91 E-05 1.0R-01 3IE-04

Hazard Index = 3E-02

* Concentrations are the 95th % upper bound of the sample data set
N/A - Not Available




TABLEA-2-139. ESKAN VI LLAGE
Non- Car ci nogeni ¢ Risk-Dermal Contactwi t h Soi | S

6=~V

Concentration* Exposure Reference Dose Hazard Quotient
mg/kg mg/kg-day mg/kg-day
Aluminum 3.53E+03 | 1.088-02 | 2.9E+400 | 4E-0
Arsenlc 2.56E+00 7.81E-06 3.0B-04 3E-02
Beryllium 6.59E-01 2.01E-06 5.0E-03 4E-04
Calcium 1.46E+05 4.45E-01 NA 0E+00
Cadmium 2.61E+00 1.59E-06 5.0E-04 3E-03
Chromlum 1.80E+01 5.49E-05 1.0E+01 SE-06
Icon 5.13E403 1.56E-02 NA OE+Q0
Mercury 3R, 9.42E-08 3.0E-04 3E-04
Magnesium 3.35E+03' 1.02E-02 NA OE+00
Sodium 4.12E+03 | 1.26E-02 NA OR+00
Nickel 1.89E+01 5.76E-05 2.0E-02 3E-03
L ead 1.23E+01 3.75E-05 NA CE+QO
Vanadium 1.77E+01 5.40E-05 7.0E-03 8E-03
Zinc 6.65E+01 2.03E-04 3.0E-01t 7E-04

* Concentrations are the 95th % upper bound of the sanple data set
NA - Not Available

Hazard Index =)

4r-0L




TABLE A-2-140. KKMC
Non-Carcinogenic Risk - Dermal Contact with Solls

Concentration® Exposure Reference Dose Hazard Quotient
mg/ kg mg/kg-day mg/kg-day .

Aluminum ¢ 7.09E+03 2.16E-02 2.9E+00 7E-03
Arsenic 3.32E4-00 1.01E-05 3.0E-04 3B-02
Beryllium 1.07E4+00 3.26E-06 5.0E-03 TE-04
Calcium 9.80E+04 2.99E-01 NA OE+00
Cadmium 3.93E400 2.40B-06 5.0E-04 SE-03
Chromium 2.78E+01 8.48E-05 1.0E+01 8E-06
[ron 9.26E+03 2.82B-02 NA 0E+00
Mercury 4.14B-02 1.26E-07 3.0E-04 4B-04
Magnesium \ /.46E+03 2.28E-02 NA i OE+00
Sodium 5.57E402 1.70E-03 NA 0E+00
Nickel 3.41E+01 1.04E-04 | 2.0E02 5E-03
Lead 2.23E+01 6.80E-05 NA O0E+00
Vanadlum 2.61E+4-01 7.96E-05 7.0E-03 1E-02
Zinc 4.64E4 01 1.42E-04 3.0E-01 SE-04

- Hazard Index = 6E-02

* Concentrations are the 95th % upperbound of the sanple data set
NA- Not Available




Iv1—=<-¥v

TABLE A-2-141. MILITARY HOSPITAWCAMP FREEDOM
Non-Carcinogenic Risk - Dermal Contact with Sells

Concentration* Exposure Reference Dose Hazard Quotleot
mg/kg mg/kg-day mg/kg-day

Aluminum 4.77E+03 1.45E-02 2.9E+00 5 E03
Arsenic 4,73E+00 1.44E-05 3.0E-04 SE-02
Beryllium 2.57E+00 7.84E-06 5.0E-03 2E-03
Calclum 3. 90E+04 1.19E-0t NA 0E+00
cadmium 5.6SE+00 3.455—06 5.05‘04 75-03
Chromium 3.24E+01 9.88E-05 1.0E+01 1 E05
Iron 6.09E+03 1.86E-02 NA 0E+00
Mercury 6.77E400 2.06E-05 1.0E-04 7E-M2
Magnesium 5.85E+03| 1.78E-02 | NA 0E+00
Sodium 2.56E+02 7.81E-04 NA 0E+00
Nicke " SIE+01 1.07E-04 2.0B-02 SE-03
Lead 4,33E4+01 1.32E-04 NA 0E+00
Vanadium 2. g Gt 6.22E-05 7.0E-03 9E-03
Zinc 1.97E+02 0.01E-04 3.0E-01 2E-03

Hazard Index = 1E-01

* Concentrations are the 95th % upper bound of the sanple data set
NA - Not Available




TABLE A-2-142. US. EMBASSY, KUWAIT
Non-Carcinogenic Risk - Dermal Contact with Soils

Concentration® Exposure Reference Dose Hazard Quotlent
mg/kg me/k.g-day mg/kg-day

Aluminum 5.31E+03 1.62E-02 2.9E+00

Arsenic 2.15E+00 6.56E-06 3.0E-04

Berylllum 7.47BE-01 2.28E-06 5.0E-03 SE-04
Calclum 9.84E+04 3.00E-01 NA QE+00
Cadmium 2.TTE+00 | .69E-06 5.0E-04 JE-03
Chromium 5.47E+01 1.67E-04 1.0E+01 2E-05
Iron 6.45E4+03 1.97E-02 NA OE+00
Mercury 3.71E-02 1.13E-07 3.1DE-04 AE-04
Magnesium 7.48E+03 2.28E-02 NA 0E+00
Sodium 1.18E+403 J.60E03]| ./ NA 0E+00
Nickel 3.97E+01 1.21B-04 2.0E-02 6E-03
Lead 3.10E+01 9.46E-05 NA 0E+00
Vanadium 2.03E+01 6.19E-05 7.0E-03 9E-03
Zinc 8.33E+01 2.54E-04 3.0E-01 8E-04

* Concentrations are the 9%th% upperbound of the sanple data set

N A - Not Available

Hazard Muex =




TABLE A-2-143. CAM P THUNDEROCK
Non-Car ctnogenicRisk - Dermal Contact with Solls

13 A S A)4

Concentration* Exposure Reference Dose Hazard Quotient
mg/kg mg/ kg-day mg/kg-day
Aluminum 4.75E+03 1.45E-02 2.9E4+00 SE-03
Arsenic 3.10E+00 9.46E-06 3.0E-04 3E-0R
Beryllium 5.50E-01 1.68E-06 5.0E-03 3E-04
Calcium 1.65E+05 5.03E-01 NA 0E+00
Cadmium 2.83E+00 1.73E-06 5.0E-04 3E-03
Chromlum 6.91E+01 2.11E-04 1.0E+01 2E-05
Iron S.94E+03 1.81E-02 NA OE+00
Mercury 2.60E-02 7.93E-08 3.0E-04 JE-04
Magnesium 1.06E+04 3.23E-02 NA CEt OO
Sodi um 2.628-1-04 7.99E-02 NA CEt OO
Nickel 4.95E+4+01 1.51B-04 2.0E-02 8E-03
L ead : 4.97E+00 1.52E-05 NA 0E+00
Vanadi um 2.76E+01 8.42E-05 7.0E-03 1E-02
Zinc 4.03E+-01 1.23E-04 3.0E-01 4E-04
Hazard Index =

* Concentrations are the 95th % upper bound ofthe sanple data set
NA - Not Available




TABLE A-2-144. AL AHMADI HOSPITAL
Non-Carclnogenic Risk - Dermal Contact with Seils

vr1-2-¥

Concentration* Exposure Reference Dose Hazard Quotient
mg/kg mg/kg-day _ mg/kg-day

Aluminum 4.26E+03 1.30E-02 2.9E4+00 4E-03
Arsenic 2,.22E400 6.771B-06 | 3.0E-04 2E-02
Beryllium 1.77E-0} 2.37E-06 5.0E-03 SE-04
Calclum J.37TE4+04 §.03E-01 NA 0E+00
Cadmium 9.69E-01 5.91E-07 5.0BE-04 1E-03
Chromium 3J.41E+0! 1.04B-04 1.0E+01 1E-05
Iron 6.95E+03 2.12E-02 NA 0E+00
Mercury 6.47E-02 1.97E-07 3.0E-04 TB-04
Magnesium 6.96E+03 2.12B-02 NA 0B+00
Sodlum 2.2)E+03 6.80E-03 NA 0E+00
Nickel 3.27E4-01 9.97E-05 2.0B-02 SE-0)
Lead 3.70E+01 ~_LL13E-04 ! NA 0E+00
Vanadium 2.61E+01 7.96E-0S 7.0E-03 1E-02
Zinc 5.49E+01 1.67E-04 3.0E-01 6E-04

Hazard Index = SE-02

* Concentrations are the 95th % upper bound of the sample data set
N/A - Not Available
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APPENDIX A-3

CARCINOGENIC SLOPE FACTORS,
NONCARCINOGENIC REFERENCE D O SE S - C E CONCENTRATIONS,
TOXICITY PROFILES, AND HEALTH EFFECTS OF
INHALED PARTICULATES
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|. CARCINOGENIC SLOPE FACTORS AND NONCARCINOGENIC REFERENCE
DOSES AND REFERENCE CONCENTRATIONS. Table A-3-1 summarizes the
toxicological data available for the chemicals sampled during the environmental monitoring
efforts in Saudi Arabia and Kuwait. Table A-3-l presents carcinogenic slope factors and
noncarcinogenic ref erence doses/reference concentrations.
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TABLE A-3-l. REFERENCE VALUES (ng/ kg-day) AND SLOPE FACTORS (mg/kg-day)™
b ORAL_RED TNH. RIC W.0.E. ORAL SF ST

Aluminum 2.9E+0 . * - *
Arsenic 3.0B-4 N/A A 1.75B+0 5.0B+la/1.51B+1
Baryllium SE-3 N/A 4.3E+0 8.4E+0
calcium N/A N/A - N/A N/A
Cadmium 1E-3/5.0B-db H/A Bl N/A §.3+0
Chromium (VI) 2E-25/5B~3 /A A R/A 4.2B+1
Chromium (III) 1E+0s 5.71E-7¢ - N/A N/A
Iron . * . - -
Mercury 3E-4a 8.57E-5a - N/A N/A
Magnesium N/A H/A D N/A N/A
Sodium N/A R/A - H/A N/A
Nickel 2B~-2 K/A A N/A 8.4E-1
Lead N/A N/A N/A N/A
Vanadivm TE-3a N/A - N/A N/A
Zinc 3B-1 N/A b N/A N/A
Chlorine N/A N/A - N/A N/A
Nitrates N/A N/A - H/A N/A
Sulfates -
Banzene N/A 1.43B-4d A 2.9E-2 T . 2.91B=2.
Toluene 2E-1 2E+0s/1.14B-1c D N/A N/A
Ethyl Benzene 1B-1 2.868-1 D N/A N/A
m-Xylene 2B+0a 2E-1lc¢ D N/A N/A
p-Xylene N/A 8.57BE-2¢ D N/A N/A
o=-Xylene 2E+0a 2B=1lc D N/A N/A
Heptane . * . * -
n-Fropyl Benzene * - * * *

RfD O al
REfC

SF Sl ope Factor.

INH.
WO E. i
* Data

| nhal ati on.

Ref erence Dose. _
| nhal ati on Reference Concentration.

ght of Evidence.

| nadequat e.

Val ue Obtained from EHEAST.

Val ue for

c Val ue.

Food/ Val ue for

Val ue Wt hdrawn from EEAST.
Val ue Obtai ned from EPA-ECAO.

a

b

S Subé&i roni
c

d
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TABLE A-3-1. REFERENCE VALUES (mg/kg-day) AND SLOPE FACTORS (mg/kg-day)™
(conti nued)
ORAL RED INH. REC W.0.E. ORAL &P INH.SF

_Acenavchalens N/A N/A D N/A N/A
Pluorens 4.0R-18/4.0E-2 N/A D N/A N/A
Phenathrane * - D " -
Fluoranthens . 4B-18/4B-2 W/A D N/A N/A
PyTens 38-1s/38-2 /A D N/A H/A
Chrysene * * a2 7.3E-3e 6.1E-3a
panzo (a)anthracens N/A N/A a2 7.3E-1e 6.1BE-1le
Banzo (b) fluoranthane N/A H/A B2 7.3E-le 6.1lE-le
Benzo (k) fluoranthens N/A N/A B2 7.3E-2e 6.1B-2¢
Benzo (4)pyTrene N/A N/A B2 7.3B+0 6.1B+0
Banzo (@) pyrene
Ideno(l,.2,3-cd) pyrene N/A N/A B2 7.3B-1e 6.1E-le
Benzo(g.h, i)perylens - N/A H/A D 2.58-1 N/A
1-Mathylnapthalene N/A N/A H/A N/A
2-Methylnapthalene N/A H/A D R/A N/A
Biphenyl SE.2 H/A D N/A N/A
2, 6-Dimethylnapthalens N/A R/A N/A N/A
Dibenzoturan (TCDD Bg.) . . D } . .
Carbazols . ’ 23-2;_

RED Oral Reference Dose.

RfC Inhalation Reference Concentration.
SF Sl ope Factor.

INH. | nhal ati on.

WO E. Wight of Evidence.

. Data | nadequat e.

Val ue Obtained from HEAST.

Val ue for Food/Value for Drinking Water.
Subchroni ¢ Val ue.

Val ue Wthdrawn from HEAST.

Val ue (bt ai ned from EPA-ECAO.

Val ue Derived using a Benzo(a)pyrene CEF.
CEF Carci nogeni ¢ Equi val ency Factor.

O NT R
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. TOXICITY PROFILES. Toxicity profiles have been prepared for the chemicals that
were detected during the environmental monitoring efforts in Kuwait and Saudi Arabia. The
following summarnies are intended to express primary effects of the contaminants in this
document. These summaries axe not intended to be comprehensive literature reviews, but
rather general human toxicological effects with supporting values.

ARSENIC

Inorganic arsenic has been given a weight-of-evidence classification as a human carcinogen.
This was based on observations of increased lung cancer mortality in populations exposed
primarily through inhalation and on increased skin cancer incidence in populations consuming
drinking water with high arsenic concentrations. There has not ken consistent
demonstration of arsenic carcinogenicity in test animals for various forms administered by
different routes in several species. Potential carcinogenicity has been supported by studies in
which sodium arsenate has been shown to transform Syrian hamster embryo cells. Arsenic .
has not been shown to be mutagenic to bacteria. For inhalation exposure the slope factor is
SE+1(mg/kg-d)*. The Maximum Contaminant Level (MCL) for drinking water is 0.05
mg/Ll.. Recommended water quality criteria for water and fish consumption is 2.2E-3 pg/L.
Arsenic has the ability to bicaccumulate in tissues of aquatic and marine organisms and can
potentially concentrate in the food chain.

BENZENE

Benzene is a clear, colorless, naturally occurring liquid. Industry utilizes this compound in
the production of other chemicals such as detergents and pesticides, and it is a component of
gasoline. The most likely route of human exposure to benzene is through inhalation. Acute
dose related effects can range from dizziness, headache, nausea and tightness of chest, to
more severe effects such as tremors, ventricular irregularities, paralys's, unconsciousness and
possible death. The effects of a chronic inhalation exposure to benzene can effect the central
nervous system and gastrointestinal tract. Although the major health concern of benzene
exposure iS itS cancer causing effect. Human and animal studies indicate that benzene causes
leukemia; a cancer of the tissues that form white blood cells. Human and animal studies also
indicate the possibility of genotoxicity. Based on positive human and animal data, the EPA
has classified Benzene as a known carcinogen, Group A, and given it a slope factor of
2.9E-2 (mg/kg-d)". The American Conference of Governmental Industrial Hygienists
(ACGIH) recommends a workplace Threshold Limit Value-Time Weighted Average (TLV-
TWA) of 10 ppm.
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BERYLLIUM

Beryllium is a naturally occurring, grayish-white, hard-light, odorless metal. Beryllium is
used in the production of missile parts, aerospace guidance systems, x-ray windows and in
the production of brass. Beryllium eaters the environment largely as a result of coal
combustion. Beryllium alloy manufacturers, ceramic plants and beryllium extraction plants
are the major industrial processes which release beryilium into the environment.

Ihemajorhealtheffectsobservedwnhberymumexpomreareseenmthehmgs The most
common effect is shortness of breath. Acute, high-dose short-duration, inhalation exposures
mmﬂtmamngeofothersymptomsthatmaymcludecoughmg fever, eye/nose/throat
irritation, nasal discharge, cyanosis, acute pneumonitis, chest pain, bronchial spasm and .
possible heart failure. Chronic, long term, exposure to beryllium can lead to heart
enlargement congestive heart failure and enlarged liver and spleen. A restrictive lung
disease can occur known as berylliosis, or chronic granulomatous pulmonary disease; the
first symptom is usually shortness of breath. Skin contact with beryllium, or compound
containing beryllium, can cause a dermatitis which may appear uicerative. In some cases
this dermatitis reaction can result in a hypersensitivity to beryllium containing compounds.
Acute skin contact to high concentrations of beryllium may result in first and/or second
degree burns. Beryllium is classified by the EPA as a B2, probable human carcinogen. This
classification is based on sufficient carcinogenicity evidence in animals, though limited
evidence in humans. The greatest potential for human exposure to a high dose of beryllium
occurs in an occupational setting; individuals working in plants using beryllium. The
evidence of excess cancer incidence among this occupational population is conflicting.
Occupational standards have been established with regard to beryllium exposure. The
Occupational Safety and Health Asimsinistession (OSHA) will permit 2 micrograms of
beryllium per cubic meter of air in an 8-hour per day, 40-hour work week. The National
Institute for Occupational Safety and Health (NIOSH) recommends 0.5 micrograms of
beryllium per cubic meter of air in a 10-hour per day, 40-hour work week.

CADMIUM

Cadmium exists in nature in small quantities with no known nutritive value. It is a general
cytotoxic agent and a potent inhibitor of some enzyme systems. Mineral loss from bone and
renal damage result from chronic cadmium poisoning. Excretion occurs in narrow limits and
every increase in intake results in increased accumulation. The oral RfD for water is 0.0005
mg Cd/kg/day. The RfD’s are based on the highest level of cadmium in the renal cortex not
associated with significant proteinuria. No RfDs for inhalation have been established.
Cadmium has been classified as a B1 probable human carcinogen through inhalation. This is
based on several studies of workers exposed to cadmium. Rats exposed to cadmium chloride
developed iung tumors and cadmium oxide produced tumors at multiple sites. ‘Mutagenicity
tests in bacteria and yeast have been inconclusive. Mutation assays in hamster cells, mouse
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lymphoma cells and chicken embryos have been positive. Insufficient data exist to classify
cadmium as carcinogenic to humans by the oral route. The inhalation slope factor is
6.3 E+0/mg/kg/day for air concentrations not exceeding 6 ug/m>.

CARBON MONOXIDE

Carbon monoxide is a colorless and odorless gas. It is not considered to be an irritant.
Inhaled carbon monoxide is rapidly absorbed by the lungs and binds with hemoglobin
reducing the blood' s oxygen carrying capacity. The magnitude of the health effect iS
dependent upon the dose and overall condition of the individual. Human effects of carbon
monoxide exposure are: headaches, nausea, vomiting, vertigo, muscular collapse, coma, and
death. A healthy individual will compensate at low level exposure by increasing cardiac
output; however, for individuals with already impaired cardiac function low levels could be
detrimental. Once removed from an acute exposure, carbon monoxide can be eliminated
from the lungs and the blood’s oxygen carrying capacity will revert to normal. The NIOSH
recommends a carbon monoxide time-weighted average (TWA) of 35 ppm, with a 200 ppm
ceilling. The ACGIH recommends a carbon monoxide TWA of 50 ppm; this level should not
result in blood carbon monoxide levels above 10 percent. They have also recommended a
short-term exposure |imit (STEL) of 400 ppm.

CHROMIUM

The toxicity of chromium varies with the valence state of the compound. TOXiC
hematological effects were observed in animal studies using Cr**. In bacterial systems Cr**
but not Cr*? is mutagenic. Cr*’:snotaearcmogenandthexelsalackofdataonomlly
administered Cr*® which precl udes an assessment of carcinogenic risk. The MCL for total
chromium in drinking water is set at 0.050 mg/L by the EPA. The EPA has classified Cr*¢
as class A, human carcinogen, by the inhalation route with a slope factor of 4.2E+1
(mg/kg-d)?’. This sope factor is based on a mumber of epidemiological studies in chromate
facilities. The EPA has aso given Cr*® an oral RfD of 5E-3 mg/kg-d (chronic) and 2E-2
mg/kg-d (subchronic).

HYDROGEN LEIDE

Hydrogen sulfide is a colorless, flammable gas with an odor of "rotten eggs.” Odor
detection is an inefficient warning for the presence of hydrogen sulfide. Human health data
indicates that hydrogen sulfide causes adverse effects on the respiratory system. Low air
concentrations (SO-500 ppm) of hydrogen sulfide act primarily as a respiratory irritant.

While high levels (500-100 ppm) create systemic poisoning causing UNCONSCi OUSNESS and
death, through respiratory paralysis. Studies of chronic hydrogen sulfide exposures
exceeding 250 ppm lead to pulmonary edema and bronchial pneumonia. Eye irritation occurs
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at levels of 20 ppm or less. Short-term (few hours), low Level exposures produce symptoms
suct. h&aches, insomnia, nervousness, and nausea. Hydrogen sulfide has not been
evaiu...cd by the EPA with regard to carcinogenicity. The NIOSH recommends a 10 minute
ceiling for hydrogen sulfide at 10 ppm. This is based on reports of low hydrogen sulfide
levels displaying signs and symptoms which are suggestive of brain damage. They have also
determined a level of 300 ppm to be immediately dangerous to life-lethal. The ACGIH
recommends a TWA of 10 ppm and a STEL of 15 ppm with regard to hydrogen sulfide
concentrations.

LEAD

The absorption of lead from the gastrointestinal tract is dependant on a number of factors
including age and nutritional state. Adults absorb between 5-15 percent of an ingested dose
and retain less than 5 percent of the absorbed dose. Children may absorb and retain as much
as 42 percent of an ingested dose. Absorption of inhaled lead is relatively complete. Target
organs for the toxic actions of lead inciude the central nervous system, blood forming tissues,
the gastrointestinal system and the reproductive system. Of these, the CNS effects are the
most important blood lead concentrations have been used as an indicator of exposure and a
number of toxic endpoints bave been correlated with blood lead levels. Children appear to
be particularly susceptible to the neurotoxic effects of lead. A number of the
neurobehavioral development endpoints occur at such low blood lead levels that there may
not be a threshold for these effects. Several of the soluble lead salts have been shown to
produce renal tumors in rodent bioassays. Epidemiological evidence from human |
occupational exposures was inadequate to demonstrate a clear association between lead
exposures and cancer. Based on these data, the EPA has classified lead as a B2 carcinogen.
Because of the uncertainties associated with the lead carcinogen risk assessment, the EPA
recommended that numerical estimates of risk from lead exposure be avoided. The EPA is
currently developing guidelines for performing environmental risk assessments involving
lead. As an interim measure, they are suggesting the use of a Centers for Disease Control
(CDC) document which recommended that soil lead levels between 500-1,000 ppm were safe
levels, protective of the neurological effects in children, This value only addresses exposures
from soil ingestion; probably the most important pathway when dealing with contaminated
soil. In terras of air lead, the EPA promulgated a Nationa Ambient Air Quality Standard
(NAAQS) o1 1.5 ug/m®. This level is also undergoing extensive review. In the absence of
toxicity vaiues, the CDC recommendations conceming soil lead concentrations and the
NAAQS primary air standard will be used to partially quantify health risks in the current
evaluation.
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MERCURY

Inorganic mercury salts are poorly absorbed from the gastro-intestinal tract. The kidneys
show the highest concentration of mercury following exposure to inorganic salts and mercury
vapor. In contrast, the CNS is the primary target organ for organic mercury compounds.
Chronic occupational exposures t0 mercury compounds have been associated with mental
disturbances,ttamars and gingivitis, The FRA sstablishad Aunral. R Af, 34 fon mathyl
mercury. This value was based on several human stdies and includes an uncertainty factor
of 10. Mercury was classified by the EPA as category D, not classifiable as to human
carcinogenicity. The OSHA has recommended a workplace exposure level of 0.1 mg/m? for
both aryl and inorganic mercury compounds, and an & hour TWA of 0.01 mg/m?® for alkyl
mercury compounds.

NITROGEN DIOXIDE

Nitrogen dioxide is a reddish-brown gas which is produced as an intermediate in the
formation of nitric acid. Nitrogen dioxide is a deep lung irritant which, if in sufficient
coneamtastismm, can produce pulmonary edema.

Reports of human workers exposed to nitrogen dioxide for short durations have not displayed
adverse effects at 25-38 ppm (parts per million). At an air concentration of 80 ppm tightness
of the chest occurred within 3-5 minutes. Another study of workers reported no adverse
effects after working for several years at nitrogen dioxide exposure concentrations of 30-35
ppm. Nitrogen dioxide exposures of 10-20 ppm can cause irritation to eyes, nose, and upper
Tespiratory tract. An air concentration at 5 ppm of nitrogen dioxide has a distinct odor,
though most individuals can detect it at 0.22 ppm. Animal studies suggest that long or short-
term nitrogen dioxide exposures can increase susceptibility to respiratory infection from
bacterial pneumonia or influenza virus. Nitrogen dioxide atmosphere levels of greater than
0.25 ppm can threaten all plant species. Nitrogen dioxi& in water forms nitric acid.

Nitrates can persist for along period of timein natural waters, The potential result isa
change in water ph and subsequent adverse effects on aguatic species. Nitrogen dioxide has
not been evaluated for carcinogenicity by the EPA. The NIOSH has determined nitrogen
dioxide to be dangerous to life and health at 100 ppm and lethal at 200 ppm. The NIOSH
recommends a 1 ppm ceiling value. The ACGIH recommends a TWA of 3 ppm and a STEL

of 5 ppm.

SULFUR DIOXIDE

The result of burning fossil fuels and smelting of metals leads to the production of sulfur
dioxide and various particulates. |t isthe metal enriched particles which promote the
conversion of sulfur dioxide to sulfuric acid. Sulfur dioxide is the source of sulfate aerosols
which can be transported long distances in the atmosphere. Aerosols such as sulfuric acid,
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ammonium sulfate, and ammonium bisulfate pose a direct health hazard and contribute to the
production of acid rain. Animal studies of chronic exposure to sulfur dioxide indicate a
condition which pathologically resembles chronic bronchitis. Exposure produces a thickening
of the mucous layer of the trachea with hypertrophy of goblet cells and mucous gl ands. The
magnitude of the response is dose related.

Human studies indicate that inhaled sulfur dioxide is removed by the upper respiratory tract.
Therefore most adverse effects occur in this area. Some of the effects are: dry throat and
nose, sneezing, coughing, thoracic pain, burning sensation of the esopbagus and stomach,
and nausea. Inhaled sulfur dioxide which enters the deep Inng is readily absorbed and
distributed throughout the body. These studies have shown that lung penetration of sulfur
dioxide is greater during mouth breathing as opposed to nose breathing. Sulfur dioxide

uptake is also increased during exercise.

Brief human exposure periods have demonstrated respiratory airflow resistance in a majority
of the subjects exposed to sulfur dioxide at air concentrations of 5 ppm or higher and 1 ppm
for the more sensitive individual such as an asthmatic. Exposure levels of 1-3 ppm of sulfur
dioxide induces airflow resistance in individuals engaged in exercise. No noticeable airflow
resistance was observed in individuals exposed to sulfur dioxide at air concentrations of

0.5 ppm.

Thefoﬂoﬁngamsoinegenenlsenmﬁonswithmgardmaircomemﬁons:

a. 0.47 ppm Recognition of pungent atmospheric odor.

b. 6-10 ppm Immediate nose and throat irritation.

c. 10-20 ppm ey e -

d. 400-500 ppm Immediately dangerous to |ife.

e. 1000 ppm D&ath(s;xffocauon pulmonary edema, or systemic
acidosis.

There is no evidence to support that sulfur dioxide alone is a carcinogen.

Wet and dry deposition will remove atmospheric sulfur dioxide.
Sulfur dioxide polluted waters will undergo a slow oxidation of sulfurous--> sulfuric acid;
natural alkalinity will neutralize siowly over time.

The NIOSH has established a sulfur dioxide TWA of 0.5 ppm based on a10-hour/day,
40-hour/week. The NIOSH has also determined sulfur dioxide to be immediately dangerous
to life or health at 100 ppm. The ACGIH has established a sulfur dioxide TWA of 2 ppm
and a STEL of 5 ppm.
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TOLUENE

Toluene is a clear, colorless naturally occurring compound. It is found in crude ail.
Toluene is produced from petroleum refining and as a byproduct in the production of
styrenes and coke oven manufacturing. Industry uses it in refining gasoline and in the
manufacturing of paints, lacquers and adhesives. Human exposure to toluene is likely to
occur via inhalation from many sources such as automobile exhaust, solvents, gasoline,
paints and cigarette smoke.

Acute exposure effects to toluene generally target the central nervous System. Acute effects
may range from fatigue, confusion, memory |0ss, nausea to dizziness, unconsciousness and
death. Though if the exposure to toluene ceases, before death occurs, the symptoms will
alsocease. Low dose chronic exposure to toluene has displayed questionable mild effects on
the kidneys. Studies in individuals who intentionally exposed themselves to high doses of
toluene (intended abuse), over a period of time, have displayed permanent brain damage;
effects on speech, vision, hearing, muscle control and memory. Animal studies do not
indicate toluene to be a carcinogen.

The ACGIH has established a TLV-TWA of 100 ppm for toluene.

ZINC

Zinc is an essential trace element involved in enzyme functions, protein synthesis, and
metabolism of carbohydrates. Zinc, when ingested in large amounts, can cause fever,
vomiting, and stomach cramps. Metal fume fever can occur with bigh concentration
exposures to zinc oxide fumes. Respiratory and gastrointestinal tracts may be irritated by
inhalation of zinc chloride fumes/mist. Skin and eye irritation may also be associated with
zinc chloride exposure. Animal studies have shown growth retardation, hypochromic
anemia, and defective bone mineralization With a dietary zinc level of greater than 0.25
percent. Toxicity was not observed at dietary levels below 0.25 percent. Zinc oxide fumes
are given a TWA of 5 mg/m? and a STEL of 10 mg/m®>. The EPA has established chronic
and subchronic oral reference dose values of 3E-1 mg/keg-d.

ALUMINUM

Aluminum metal dusts have been shown to exhibit very little potential for cursing adverse
health effects. Other forms of Al are toxic at high concentrations. Bauxite fumes can
produce pulmonary fibrosis, and there is information implicating Al in some neurological
disorders. The EPA bas not developed toxicity values for use in quantitative risk
assessment; it is not thought to pose a carcinogenic hazard. The ACGIH TLV values for Al
compounds range from,” 2 mg/m’® for soluble salts and alkyls of Al to 10 mg/m® for Al dust
and Al oxide.
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Calcium is an essential nutrient required by the bod for proper growth and development.
Calcium cyanide s the only Ca compound for which an RfD has been developed. A 2-year
rodent feeding study using this compound indicated thyroid effects and myelin degeneration;
the oral Rfd value recommended by the EPA is 4E-2 mg/kg-day.

IRON

Iron is also an essential nutrient. However, toxic effects have occurred following accidental
~verdoses; toxic actions include both liver and renal effects. Chronic iron toxicity is
manifest by alterations in liver function, diabetes, endocrine disturbances and cardiovascular
effects (reference 1). The EPA has not developed toxicity values appropriate for use in risk
assessment; however, the ACGIH recommends an 8-hour TLV of 1 mg/n® for the workplace
(reference 2).

MAGNESIUM

Several magnesinum compounds including the citrate, oxide, hydroxide, sulfite and carbonate
are used widely in antacid formulations (reference 1). High concentrations of magnesium
oxide can produce metal fume fever. There are no toxicity values for use in risk assessment;
however, the ACGIH TLV is 10 mg/nr’ for magnesium oxide (reference 2).

NICKEL

Nickel is also an essential element and deficiencies have been shown to cause decreased
growth and anemia. Oc:upational EXPOSUIES to nickel have been associated with lung and
nasal cancer (reference 1). The EPA has developed an inhalation slope factor of 8.4E-1
(mg/kg-day)! (reference 3). It does not appear to be a carcinogen by the oral route and the
EPA has developed an oral RfD of 2E-2 mg/kg-day (reference 3).

* VANADIUM

Vanadium is a by product of petroleum refining. It is also found in a variety of food
products including milk, cereal and vegetables. Vanadium dust is a skin and eye irritant and
workplace exposures have been linked to a number of systemic effects (reference 1). The
EPA has developed an oral RfD of 7E-3 mg/kg-day (reference 3).
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ETHYLBENZENE

Ethylbenzene is afairly volatile liquid which is soluble in organic solvents. Toxicity data
from animals indicate the liver, kidney and central nervous system as target organs,
however, the reproductive System appears t0 be most sensitive. Ethylbenzene has a chronic
oral RfD of 1E-1 mg/kg-day and an inhalation RfC of 2.86E-1 (reference 3).

HEPTANE

Heptane is a volatile, flammable liquid; it is insoluble in water but dissolves in non-polar
organic solvents. The primary toxic effect of high airborne concentrationsis CNS
depression. Chronic exposures have aso been associated with neural effects (reference 1).
The EPA has not established toxicity values for use in quantitative risk assessment; however,
the ACGIH TLV is 1640 mg/m’ (reference 2).

XYLENE

Xylene can exist in one of three isomeric states and most environmental contamination
includes a mixture of the three (ortho, meta and para) isomers. High concentrations Of
xylene cause CNS depression. Chronic toxicity alSo produces CNS effects as well as
decreased growth in experimental animals (reference 1). The EPA recommends an oral RfD
of 2E+0 mg/kg-day and an inhalation RfC of 2E-1 mg/m® (reference 3).

L AR ?

The PAH’s may be formed when any organic matter is burned, These compounds may
combine with dust particles in the air and be carried into water and soil, Soot, tar, tobacco
smoke and petroleum products typically contain mixtures of many different PAH’s. These
compounds were isolated from coal tar and identified as the carcinogenic component of this
substance. This finding lead to a great deal of experimental work to investigate the structure
activity relationships among this class of chemicals. Based on these studies, the following
PAH’s were found to exhibit some degree of carcinogenic potential: benzo-(a)-pyrene,
chrysene, benzo-(b)-fluoranthene, benzo-(k)-fluoranthene, benzo-a-anthracene,
indeno(1,2,3)cd-pyrene, dibenzo-(a,h)-anthracene and benzo-(g,h,i)perylene. Carcinogenic
slope factors have been derived for benzo-a-pyrene: 7.3E+0 (mg/kg-day)™ (oral) and 6.1
(mg/kg-day)” (inhalation); none of the remaining carcinogenic PAH’s have slope factors
(reference 3). A number of PAH’s are considered to be noncarcinogens; these include
naphthalene, fluorene, phenanthrene, acenaphthylene, acenapthene, anthracene, fluoranthene
and pyrene. Toxic actions of these chemicals include effects on the liver, kidneys and blood.
Ora RfD values range from 3E-1 to 4E-2 (reference 3).
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III. ADDITIONAL PAH INFORMATION.

Pure polycyclic aromatic hydrocarbons (PAH’S) are colorless, white or pale yellow-green
solid compounds. These compounds are typically found as a mixture. PAH’s are formed
from the incomplete burning of organic matter. These compounds may combine, with dust
particles in the air and be carried to water and soil. Soot, tar, tobacco smoke, vehicle
exhaust, petroleum products, even char-grilled foods contain mixtures of different PAH's
(reference 1). There are no known uses for most PAH’s, however anthracene and
naphthalene are used by industry in the manufacture of plastics, dyes, moth repellents and air
fresheners (reference 2).

Exposure t0 PAH’'s may occur through inhalation, dermal contact and/or ingestion. The
largest amount of exposure occurs in the occupational setting. PAH's are readily absorbed
by the body and stored in the liver, kidney and fat. However, they are usually excreted
within a few days (reference 1).

Acute exposure t0 high concentrations of PAH’s has reportedly caused skin and eye irritation
(reference 2).

ExpenmenﬂlmveshgaﬂonsofchochAHexpomlmswvmledvmymgdegmes of
carcinogenic potential of the following compounds: benzo(a)pyrene, chrysene,
benzo(b)fluoranthene, benzo(k)flnomnthene, benzo(a)anthracene, indeno(1,2,3)cd-pyrene,
dibenzo-(a,h)-anthracene and benzo(g, h,i)perylcne These compounds have displayed cancer
in animals and have suggested carcinogenic potential in humans exposed by the inhalation
and dermal routes. The EPA has develop& slope factors for benzo(a)pyrene: 7.3E+0
(mg/kg-d)-1 oral and 6.1 (mg/kg-d)-1 inhalation (reference 3).

The following compounds are considered to be noncarcinogenic: naphthalene, fluorene,
phenanthrene, acenaphthylene, acenapthene, anthracene, fluoranthene and pyrene. Toxic
actions of these chemicals include liver, kidney and blood effects. Oral RfD (reference dose)
values range from 3E-1 to 4E-2 (mg/kg-d) (reference 3). Humans in occupationally related
exposures to high doses of naphthalene have complained of headache, nausea and vomiting.
While accidental ingestion Of naphthalene produced hemolytic anemia. Contact dermatitis
has also been reported (reference 2).

The following paragraphs will individually address some of the above mentioned PAH
compounds (data is limited):

A. ACENAPHTHALENE
Currently, the EPA has deter—=—g+ acenaphthalene a class D, not classifiable, carcinogen.

This classification is based on the absence of human data and inadequate animal data.
Presently, an oral RfD (reference dose) is pending review by the EPA (reference 4).
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B. BENZO(a)ANTHRACENE

The EPA has classified benzo(a)antzracene as a B2, probabie human carcinogen. This
classification s based on the absence of human data but sufficient evidence of carcinogenicity
in animals. Studies in mice have revealed |ung and liver tumors following intraperntoneal,
intramuscular or subcutaneous injection and dermal exposure of this compound. Though
ﬂlemmmdMeudenceofmo(a)amemumgcancermhnmansnmmggeswd as
this compound is contained in PAR mixtures which have displayed human carcinogenesis
(such as soot, coal tar and cigarette smoke). Positive mutagenicity studies have been
reported in bacteria and msssssslimmcells for this PAH compound. Currently, there is no
available data regarding a RfD for benzo(a)anthracene (reference 4).

C. BENZO(b)FLUORANTHENE

The EPA has classified benzo(b)fluoranthene as a B2, probable human carcinogen. This
classification is based on the absence of human data but sufficient evidence of carcinogenicity
in animals. Studies in mice have revealed tumors following lung implantation,

intraperitoneal or subcutaneous injection and dermal exposure of this compound. Though
there is no direct evidence of benzo(b)fluoranthene cansing cancer in humans it is suggested,
as this compound is contained in PAH mixtures which have displayed human carcinogenesis
(such as soot, coal tar and cigarette smoke). Positive msmmgmmicity studies have been
reported. Currently, there is no available data regarding a RfD for benzo(b)fluoranthene
(reference 4).

D. BENZO(k)FLUORANTHENE

The EPA has classified benzo(k)fluoranthene as a B2, probable human carcinogen. This
classification is based on the absence of human data but sufficient evidence of carcinogenicity
in animals. Animal studies have revealed tumors following lung implantation and dermal
exposure of this compound. Though there is no direct evidence of benzo(b)fluoranthene
causing cancer in humans it is suggested, as this compound is contained in PAH mixtures
which have display& human car¢inogenesis (such as soot, coal tar and cigarette smoke).
Positive mutagenicity studies have been reported in bacteria. Currently, there is no available
data regarding a RfD for benzo(k)fluoranthene (reference 4).

E. BENZO(g,h,i)PERYLENE

The EPA has determined benzo(g,h,i)perylene to be a class D carcinogen; not classifiable
with rega:dtocmcmogemcxty This classification is based on the absence of human data and
inadequate animal data. Benzo(g,h,i)perylene has produced posmve mutagenicity studies as
well as showing compound related DNA damage in hams&r ovarian cells. There is no
available data regarding a RfD for benzo(g,h,i)perylene (reference 4).
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F. BENZO(e)PYRENE

Research is currently underway to determine if there is an association between
benzo(e)pyrene and tumor production in rat conjunctiva. Presently, animal studies havk not
produced adequate evidence of carcinogenicity from benzo(e)pyrene exposure. Thereis no
human data reporting effects of this compound. On the basis of this extremely limited data,
the International Agency of Research on Cancer (IARC) has determined benzo(e)pyrene as
not yet classifiable with regard to carcinogenicity. Presently, the EPA has not developed

toxicity value for benzo(e)pyrene (reference §).
G. CHRYSENE

The EPA has determined chrysene to be a B2, probable human carcinogen. This
classification was based on an absence of human data but with evidence of skin cancer and
liver and lung tumors in mice exposed to chrysene. Though there is no direct evidence of
chrysene causing cancer in humans it is suggested, as this compound is contained in PAH
mixtures which have displayed human carcinogenesis (such as soot, coal tar and cigarette
smoke). Studies have shown that chrysene has induced mutagenic response in bacteria and
chromosomal abnommalities in rodent cells. Currently, the EPA has not developed toxicity
values for chrysene (reference 4).

H. FLUORANTHENE

The EPA has determined an oral RfD of 4E-2 (mg/kg-d) with regard to the noncarcinogenic
effects of fluoranthene. This RfD is based on the potential of fluoranthene to adversely
effect the kidneys, hematological and clinical findings and increase liver weightsin mice.
The uncertainty factor associated with this RfD is 3,000. Inhalation studies are not available
in the literature. The EPA has classified fluoranthene as a class D, not classifiable,
carcinogen. This classification iS based on the absence of human data and inadequate animal
data. Mutagenicity studies on fluoranthene are uncertain (reference 4).

I* FLUORENE

The EPA has determined an oral RfD of 4E-2 (mg/kg-d) with regard to the noncarcinogenic
effects of fluorene. This RfD is based on a decrease in red blood cells of exposed mice. The
uncertainty factor associated with this RfD is 3000. The EPA has also determssms] fluorene
to be aclass D, not classifiable, carcinogen. -This classification is based on an absence of
human data and inadequate animal data. Positive mutagenicity studies have been reported on
fluorene (reference 4).
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J. PHENANTHRENE

The EPA has also determined phenanthrene to be a class D, not classifiable, carcinogen.
This classification is based on an absence of human data and inadequate animal data.
Presently there is no available data with regard to phenanthrene RfD (reference 4).

K. PYRENE

Pyrene is a colorless, solid PAH which is currently undergoing research. Pyrene can be
absorbed through the skin and is considered to be a skin irritant. One study has suggested
possible teratogenic effects of exposed workers. The EPA has established an oral RfD for
pyrene of 3E-2 (mg/kg-d) based on adverse kidney effectsin mice. An uncertainty factor of
3000 is associated with this RfD. The EPA has also determined pyrene to be a class D, not
classifiable, carcinogen. This classification is based on an absence of human data and
inadequate animal data. Results from mutagenicity studies are equivocal (reference 4).

The following paragraphs will address additional PAH’s revealed through sampling efforts:
A. BIPHENYL

- 'The EPA has established an oral biphenyl RfD of 5E-2 (mg/kg-d). This RfD is based on
adverse kidney effects seen in rats. An sty factor of 100 is associated with this RfD.
Current inhalation data is inadequate to determine a RfC (reference concentration). The EPA
has also determined biphenyl to be a class D, not classifiable, carcinogen. This classification
is based on an absence of human data and inadequate rodent data. Current available test data
indicates that biphenyl is not genotoxic or mutagenic (reference 4). The ACGIH
recommends a time-weighted average threshold limit value of 0.2 ppm for biphenyl
(reference 6).

B. CARBAZOLE

Carbazole is a white crystalline compound which is used commercialy as a dye intermediate
and in the manufacture of photographic plates. It is also used in the production of some
explosives.

Toxicity data is extremely limited on carbazole. A rat study has reported and oral LDs,
(lethal dose killing 50 percent of test animais) greater than 5,000 mg/kg of carbazole.
According to IARC, carbazole is not yet classifiable as to carcinogenic potential due to the
absence of human data and limited evidence in animal studies. Presently the EPA has not
developed toxicity values for carbazole (f& fence 3).
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C. 1,6-DIMETHYLNAPHTHALENE

1,6-Dimethylnaphthalene iS a methylated form of naphthalene. This component of crude oil
is used in the manufacture of polyester resins, dyes, pigments, pharmaceuticals and
insecticides. Environmental contamination of this PAH also occurs from forest fires,
volcanic activities, municipal waste incinerators, petroleum refining and tobacco smoke
(reference 5).

Human exposure to 1,6~-dimethylnaphthalene may occur through dermal contact and/or the
inhalation route. The only reported effects from exposure to methylated forms of

naphthal ene are skin irritation and photo sssssmation. Mutagenicity studies conducted on this
PAH have reported negative results. The odor threshold for 1,6-dimethylnaphthalene is
0.428 mg/m’ (reference 5).

1,6-Dimethylnaphthalene has the potential to be a persistent comsssmmmt in the aquatic
environment. This PAH is resistant to hydrolysis therefore bicaccumulating in aquatic
systems. However 1,6-dimethylnaphthalene Will undergo photolytic degradation (reference
5).

‘Presently, the EPA has not developed toxicity val ues for 1,6-dimethylnaphthalene.

D. 1-METHYLNAPHTHALENE

1-Methylnaphthalene is a colorless liquid used by industry in the mamufacture of resins, dyes,
pigments, pharmaceuticals and insecticides (reference 5).

Human exposure may occur Via inhalation, ingestion and/or dermal routes. The only
reported effects of human exposure to methylated naphthalene are skin irritation and
photosensitization. The odor threshold of 1-methyinaphthalene is 0.02 ppm. Reports of eye
irritation have been noted at ambient air concentrations of 15 ppm 1-methylnaphthalene. The
NIOSH reports the minimum lethal dose of 1-methylnaphthalene is 50 mg/kg for humans.
Measurement of Urinary metabolites, 1-naphthol Or mercapturic acid, may be an indication of
1-methylnaphthalene exposure (reference 5).

The following adverse hmltheffectshavebemmponedmmofnaphthaleneexposum
Though most of these effects have not been reponed in methyinaphthalene exposures, they
are noted in the literamre due to structural similarity to the parent compound. These effects
include: flushing, headaches, restlessness, fever, nausea, anorexia, diarrhea, skin irritation,
corneal damage, respiratory irritation, hemolytic anemia, oliguria, liver damage, convulsions
and coma (reference 5).

Current data does not show genotoxic effects resulting from 1-methylnaphthalene exposure
(reference 5).
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Environmental contamination of 1-methylnaphthalene is expected to undergo photolytic
degradation. Bioconcentration of 1-methyl-naphthalene in aquatic systemsis not anticipated
(reference 5).

Presently, the EPA has not developed toxicity values for 1-methylnaphthalene.
E. 2-METHYLNAPHTHALENE

2-Methyhaphﬂn1meisamﬁdcrysmﬂimmmpmmdusedbyhdusﬂymmemanufacpmof
dyes, resins, pigments, phaswssseuticals and insecticides. Pure 2-methyinaphthalene is used
in vitamin K production.

Human exposure may occur via inhalation, ingestion and/or dermal routes. The only
reported effects of human exposure to methylated naphthalene are skin irritation and
photoscmsitimation. The odor threshold of 2-methyinaphthalene is 0.02-0.05 ppm. Reports of
eye irritation have been noted at ambient air concentrations of 15 ppm 2-methyinaphthalene.
The NIOSH reports the minimum lethal dose of 2-methyinaphthalene is 50 mg/kg for
humans.

Adverse health effects have been reported in cases of naphthalene exposure. Though most of
these effects have not been reported in methylnaphthalene exposures, they are noted in the
literature due to structural similarity to the parent compound. These effects inciude:
flushing, headaches, restlessness, fever, nausea, anorexia, diarrhea, skin irritation, comeal
damage, respiratory irritation, hemolytic anemia, oliguria, liver damage, convuisions and
coma (reference 5). '

2-Methylnaphthalene has shown negative mutagenicity results (reference 5). Presently, the
EPA has not developed toxicity values for 2-methyinaphthalene.
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IV. ADDITIONAL TOXICITY PROFILES.

DIBENZOFURAN

There are several isomers of polychlorinated dibenzofurans, Y € the major isomer of
concem i< 2,3,7,8-tetrachloro-dibenzofuran (TCDBF). TCBDF isinadvertently produced as
mhnpuﬁtyintechnimlgradesofcommerdalmﬂomphenolandPCBmumues.

Human data with regard to TCDBF is very limited. i has been sugsested the TCBDF may

be immunotoxic. Though this determination was made on the basis of structural similarities
with a dioxin isomer.

Animal studies have noted offspring malformations resulting from TCBDF exposure; there is
no evidence of this in humans.

TCBDFrelwsedintotheannosphereinagasphasewillmctphotochemlmllyatan_ |
estimated half-life of 7 days. There are no estimates of degradation rates of the particulate
phase. Theparﬁmlatephasembemmovedfmmtheaunos?hefebywet_anddry
deposition. A release of TCBDF to water will result in partitioning to sediment and a release
to soil will result in strong adsorption. .

There are no current federal regulations regarding TCDEF air standards.

REFERENCE

Hazardous Substance Data Base (HSDPB), On-line data base.
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HEALTH EFFECTS OF INHALED PARTICULATES

A.  Definition of Particulates.

"Particulate matter” is the generic term for a broad class of chemically and physically
diverse substances that exist as discrete particles (liquid droplets or solids) over a wide range
of sizes. Particles originate from a variety of stationary and mobile sources. They may be
emitted directly or formed in the atmosphere by transformation of gaseous emissions such as
sulfur oxides, nitrogen oxides, and volatile organic substances. The chemical and physical
properties Of particulate matter vary greatly with time, region, meteorology and source
category, thus complicating the assessment of health and welfare effects.

B. [[ndicator: for the Use of PM,, as the Size-Specific

1. In 1971, EPA promulgated primary and secondary national ambient air quality
standards for particulate matter, measured as "total suspended particulate matter” or TSP.
The primary standards were set at 260 ug/m®, 24-hour average not to be exceeded more than
once per year, and 75 ug/m’, annual geometric mean. The secondary standard, also
measured as TSP, was set at 150 pg/m’, 24-hour average not to be exceeded more than once
per year. The 1 July 1987 Final Rule, Revisions to the National Ambient Air Quality
Standards for Particulate Matter, replaced TSP as the indicator for particulate matter for the
ambient standards with a new indicator that included only those particles with an
aerodynamic diameter less than or equal to a nominal 10 micrometers (PM,).. The 24-hour
primary TSP standard was replaced with a 24-hour PM,, standard of 150 ug/nr’ with no-
more than one expected exceedance per year, and the annual primary TSP standard was
replaced by a PM,, standard of 50 ug/m’ expected annual arithmetic mean. The secondary
standards for PM,, are identical in all respects to the primary standards.

2. Health risks posed by inhaled particles are influenced by the penetration and
deposition of particles in the various regions of the respiratory tract, and by the biological
responses to these deposited materials. Smaller particles penetrate furthest in the respiratory
tract. The largest particles are deposited in the extrathoracic (bead) region with somewhat
smaller particles depositing in the tracheobronchial region. Still snal | er particles can reach
the deepest portion of the lung, the alveolar region. The risks of adverse health effects
associated with deposition of typical ambient fine and coarse particles in the thorax
(tracheobronchial and alveolar regions of the respiratory tract) are markedly greater than
those associated Wth depositions ill the extrathoracic” (head) region. M aximum particle
penetration to the thoracic region occurs during oronasal or mouth breathing. The size-
specific indicator for the primary standard was chosen to represent those particles small
enough to penetrate to the thoracic region (both the tracheobronchial and alveolar regions.)
The risks of adverse health effects from extrathoracic deposition of typical ambient
particulate matter are sufficiently low that particles depositing only in that region can safely
be excluded from the indicator.
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C. pollutant Responsible for Health Effects

1. Although PM,, was chosen by the EPA as the indicator for monitoring, the precise
measure Of the pollutant responsible for health effects-total suspended particles, PM;,, fine
particles, sulfates, acid aerosols, sulfur dioxide, or some as yet unmeasured pollutant is
unclear based on current available evidence. Studies which have associated health effects in
humans to some measure of particulates have varied in the indicator measured depending on
the country of origin, and particularly prior to the 1987 EPA standard. Intetpremnonof
these studies during the drafting of the standard attempted to quantify an equivalent PM,,
level for the actual particulate measured. The EPA further acknowledged that even the
quantitative studies were conducted in times and places where pollutant compositions may
have varied considerably from U.S. atmospheres, for which the standard was written.

2. A recent article by Ostro, in the Archives of Environmental Health, points out an
additional complicating factor. "Thus far, the biological mechanism, typically deduced from
animal studies, is unclear, rendering it difficult to assign the effects to any one constituent.
In part, this is a resuit of the heterogeneous mix of chemicals that constitute particulate
matter, making it difficuit to test for a mechanism in a clinical or experimental setting.
However, current evidence indicates that small particles can penetrate deeply into the lung
and result in bronchoconstriction and an alteration in respiratory mechanics. In addition,
constituents of particulate matter, such as acid sulfates, may irritate the upper airway and
deep lung, reduce bronchial clearance, and modify the lung’s resistance to infection.”
Preexisting respiratory infection may also be an important part of the mechanism for some of
the associations seen between particulates and increased mortality. Various respiratory
viruses cause prolonged bronchial hyper-responsiveness via multiple mechanisms involving
epithelial cell damage and inflammation. In this setting, exposure to pollation represents and
addxﬂomlburdenofmﬂammanon,whchmaymoerbawthecondmonsofmdmduals
already compromised with respiratory infections.

D.  Short Term Exposures.

1. Analysis of effects of exposure to elevated particulates of less than 2 weeks duration
during discrete air pollution episodes led the EPA to determine that a continuum of health
effects occur. At equivalent PM,, levels of 350-600 ug/m’, effects such as increased
mortality and aggravation of bronchitis were determined to be “likely.” At equivalent PM,,
levels of 140-350 ug/m?®, aggravation of bronchitis in adults and small, reversible declines in
ung function in children were mmidered possible, while at equivalent PM,, levels of
< 125 ag/m?® no effects were noted.

2. Three studies which reported significant decreases in pulmonary function in

predominantly healthy school children during wintertime air pollution episodes with TSP
concentrations of 200-250 ug/m’ daily (equivalent PM, of 140-350 ug/m®) also reported a
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persistence of this decrement several weeks later. A recent study in the Netherlands found
significant but non-persistent decreases in forced vital capacity and forced expiratory volume
in one second during episodes Where PM,, ranged from 30-144 ug/m,.

E. Long Term Exposures.

1. Exposures lasting longer than 2 to 6 weeks have been associated with health effects at
lower levels of PM,e. At equivalent PM,, levels of > 80-90 ug/m™ increased respiratory
disease, symptoms, and decreased lung function in children (with a smaller reduction in
function in adults) was determmmed to be “likely.” At equivalent PM,, levels of 40-80 ug/m?,
increased respiratory symptoms and reductions in lung function in children and aduits were
considered “possible.” At PM,, equivalent levels of <40 ug/nr’, No detectable decreases in
pulmonary function are expected in children or adults.

2. A newly published cohort study attempted to quantify the long-term risks associated
with particulates. As this study was started in 1977, the original measure was TSP. Ten-
year followup data significantly associates new onset airway obstructive disease, chronic
bronchitis, and asthma to particulates after adjustment for smoking history, living with a
Smoker, and other pollutant indicators amnong other variables. The relative risk associated
with a 1,000 hour/year exceedance of a TSP level of 200 ug/m® ranged from 1.33 for new
onset chronic bronchitis to 1.74 for asthma (all significant). Results of precise PM,, level
associations are said to be forthcoming.

F. Mortality.

A recent review article transformed alternative measures of particulate matter (British
smoke, sulfate, TSP, coefficient of haze) from previous studies into PM,, equivalents and
examined the relationship to daily mortality. Estimated % changes in daily mortality due to
a 10 pg/m’ change in PM,, in the range of 37-80 ug/m® were 0.31 to 1.49%. While some
studies examined only all-cause mortality, others were large enough to explore the
association between particulates and respiratory and cardiovascular mortality, which were
found to be positively associated, while no significant association to cancer, accidents or
other causes of mortality were seen. Such increases in mortality would be e only
among sensitive subsets of the population, such as the chronically ill or the elderly. While
there are some important caveats to this finding, the article states that “despite problemsin
measurement Of exposure, and control for all potential confounders, when the outdoor fixed
Site monitor measures a higher concentration of particulate matter, higher levels of mortality
are consistently observed. "

G. Cancer,
1. The EPA also considered the results of qualitative data from a number of other animal

and epidemiologic studies, which suggest concern for effects not directly evaluated in the
studies used to develop the ranges. Such effects include damage to lung tissues contributing
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to cancer. The available scientific data do not suggest major risks for these effects at current
ambic - particle levelsin most U.S. areas, and is at present unquantitated. However. the
EPA s:ates that “the risk thz: »oth fine and coarse particles may produce these responses
supports the need to limit feng-term levels of PM,, for a variety of aerosol compositions.

2. Ar additional concemn is that most polycyclic organic compoundsin ambient air are
associated with particulate matter. Specific classes of organic compounds identified with
airborne particulate matter include polycyclic aromatic hydrocarbons (PAH), aromatic and
aliphatic hydrocarbons, aza-arenes, aliphatic and aromatic aldehydes and ketones, quinones,
phenols, phthalic acid esters, aryl and alkyl halides, chiorophenols, nitro compounds, and
alkylating agents. of these, the polycyclic organic matter compounds—particularly the
polycyclic aromatic hydrocarbons (PAHs)—have received the most attention. Many of these
comnounds are potent carcinogens in animals. Benzo[a]pyrene is the most commonly
measured surrogate of airborne organic pollutants. It is important to distinguish however,
that althous:: airborne organic pollutants associate with particles, they have essentially
separate health effects and can be measured separately.
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