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TABLE C 14. Metals Concentrations* in Soil Sanples Collected at Towers, Al Khobar, Saudi Arabia
SAMPLE DESIGNATION ALUMINDM ARBENIC BERYLLIUM CALCIUN CADNIUM CHROMIUM IRON
DA-1A 2930 1.14 0. 345 " 65900 1.89 10. 3 3250
DA-18 2800 1.2 <0.18 65000 2.9 15 3100
SHSB +/=- % 4 44 - 3 1.37 53,44 4S. 63 4,62
- 3160 3 gg 6 555 165000 2.96 16.1 3870
DA-2B 3400 1.6 x0. 17 13000 3.8 16 3500
+/=- % 7.59 1.04 69. 37 92.12 28,36 0.62 9.56
DA-3A 2060 1.34 0.302 59800 <1.9 7.04 2500
DA-3B 1300 0.87 x0. 19 110000 3.5 a.9 1500
Quﬂﬂ] *1- -l.l.. - 50.2‘ lj’_’ 84.21 111
DA-4A 1750 i ?2 0.315 436(.)0 1.57 5.19 2000
DA-48 1800 0.83 x0. 19 52000 2.4 10 2000
/- X 2. 25.8% 39,69 11. 27 52,87 22.48 0,00
DA-5A 2540 1. . 384 74600 1.92 a. 04 3140
DA~5B 2300 0.92 <0.19 56000 3.0 12 2500
CHANGE +/- % -9.43 =-17,12 -$0,.53 -34,%3 §0.28 = 33.7% -10,38
SAMPLE DEBIGNATION MERCURY WAGNEBIUMN 80ODIUM MICKEL WAD VAMNADIUN sIMC
DA-TA C0. 034 91710 1090 17.7 6. 36 12.2 17.4
DA- 18 0.092 7800 550 26 11 13 24
- - -49.54 _46.99 12:96
ANQE +/- & N T6500 183 195 12.0 36. 2
DA-2B 0. 052 13000 6900 23 10 16 46
gu,%{OB +/- % 40. 14 §.56 58.18 21.69 40.72 21.00 27. 07
A-3IN <0.030 7230 721 13.2 8. 85 X9. 6 B. 99
DA-3B 0.039 13000 2600 15 6.5 <9.7 38
CHANGE +/- % 2.63 79. 81 260. 61 13. 64 26.55 1.04 3322.6%
DA-4A C0.031 4270 253 10.5 8.65 <7.9 7.55
DA-4B 0. 037 5100 300 19 5.7 <9.,3 30
%Mﬂ +/- X 19. 31 15. 38 | .58 80. 95 34.10 17.72 z%%gaz
- <0.018 9140 654 7.7 11.72 9.61 .0
DA-58 0.038 6700 580 22 6.2 10 34
CHANGE +/- % 0.00 26.70 11. 31 24. 29 44. 64 4.06 11,33
Footnotes. )
* = Alltotal metals concentration8 are expressed innilligranms per kil ogram {ma/kg}.

+ = An "A® in the sanple designation indicates a first round sample; a “"B" indicates a second round sanpl e.
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TABLE c-~1s. Total Metala Concentrations* in Soil Sanples Collected at Camp 1, Al Jubayl, Saudi Arabia

SAMPLE DESIGNATION ALUMINUNM ARSENIC BERYLLIUM CALCIUN CADNIUM CHRONIUM | RON
AJ-1A 3060 1.48 0.556 40900 1.85 14.5 3830

N- 18 2000 <0.65 2.1 32000 <1.9 26.7 2550
CHAMGE +/- % 14.14 56.08 277.170 24,36 2.70 94, 14 -

AJT-2A 1980 1.53 0.390 71000 1.98 10. 4 2940

N- 23 1700 <0.64 2.1 60000 X.9 17.0 2970
CHANQE +/- % 14, 14 58.17 427,64 ~18,49 4 04 $3.46 1.02
AJ=-3A 2540 1.59 0.392 53900 2.35 9.90 3510

N- 3B 1100 <0.64 1.1 24000 <1.9 0.87 1760
CHANOGE +/~ % = ] =59.7% i 1 -Jgg.m—-xm__-%.gg_mﬂ
AJT-4A 15160 1.89 0. 396 424 <2.0 . 2560
AJ-4B 1700 <0.66 1.2 26000 9.7 12.0 1800
CHANGE +/- % ~10.99 = -39.45 = 203.0) -g%.n ;!i.gg H'P -gg,;g
AJ-5A 2490 1.73 0.384 95 - -

AJ-5B 1300 <0.64 1.1 28000 1.9 10. 2 1060
CHANOE +/-~ % -47,79 —$3,30 106,48 =2%.11 -0,52 =3.92 =39,.8)
BAMPLE DESIGHATION' MERCURY MAGNEBIUM 8ODIUM NICKAL LEAD VAMADIUN SINC
AJ-1A <0.037 6910 811 16.0 28.4 11.8 43.2
AJ-1B <0.038 4000 350 19 14.0 10 26.7
CHANGE +/- & 0.70 - 4 - ~-5§0,790 -23.93 =38,1%
AJ~-2A <0.040 11500 11400 16.5 16.2 9.96 34.1
AJ-2B <0,017 a700 3900 15 19.8 11 17. 4
QHANGE /= § =7.59 =38.86 - =$.08 22.22 10. 44 - 97
A=3A <0,03% 7270 1690 19.0 15.4 11.5 35.2
N- 38 <0,038 3200 200 <9.4 0.96 <9.4 8. 60
CHANGE /- % - 01.41 $0.5) 74.69 ~18.38 - .34
N-4h <0.040 5800 784 11.7 16. 4 <9.9 20.0
N- 4B 0.039 4300 450 x9.7 6. 95 <9.7 12. 4
CHANGE +/- & ~-3.50 —285.86 =43.60 =17,09 -5.1.-.1.2—-3.-.9.2_—-%9*%!
AJ-5A <0.038 11200 067 12.3 7.39 19.4 .
N- 58 c0. 030 4000 250 <9,4 9. 66 c9.4 10.0
CHANGE +/- % 0.00 64.29 71.16 23.50 30.72 53,58 14,96
Foot not es. _ o _

e = Al total metals concentrations are expressed in mlligrams per kilogram é_mg/kg} .

+ = An "a% in the sanple designation indicates a first round sanple; a "B* indicates a second round sanple.
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R yadh, Saudi Arabia

TABLE C-16. Total Metals Concentrations” in Soil Sanples Collected at Eekan Village
BANPLE DESIGNATION ALUNMINUM ARSBNIC BERYLLIUM CALCIUN CADMIUNM CHRONIUM IRONM
R~1A 3700 2.52 0.777 93000 2.33 16.5 5140
R-1B 2520 1.5 0.49 150000 2.2 14 4200
CHANGE +/- % 31.09 40. 48 36.94 61.29 5,58 =-13.19% 18.29
R- 2A 3610 2.37 0.765 105000 1.91 11.7 5450
R-2B 3000 2.5 0.62 140000 2.1 22 5400
R=3XG9R +/- % 334@.90 2.89 19,99  129039.3)3 9.99 §9.0) 0.92
2.80 15.0 4750
R-3B 3050 2.6 0.53 150000 2.4 15 4300
CHANGE +/- % -§.13 2.3¢ ~11.32 16.28 -14.29 - -
R-4A 2420 2.71 0.518 190000 2.94 10.4 4015
R-4B 3420 1.6 0.41 130000 2.3 19 4800
CHANGE +/- % 4094 ,32 40.98 20,867 105064, 58 21.77 22,69 19.53
2.07 19.9 5670
R-5B 3130 1.3 0.46 60000 x2.0 15 3800
CHANGE +/- % 23.47 3).24 33.04 35.24 30, 31 24 62 32,98
OAMPLE DESIGNATION MERCURY MAGHEBIUN S8ODIUN NICKEL LEAD VANADIUM SINC
R-1A c0. 039 3200 1450 20.4 6.83 16.7 11.7
R-1B go.039 2520 4600 12 4.0 15 50
CHANGE +/-_ % 0.00 21.2% 217.24 41.19 41.43 10.1 395.73
R-2A 0.038 2820 450 . 21.4 19.1 16.1 14.3
R-2B <0.038 2670 1400 14 11 18 51
CHANGE +/- % 0.00 5,32 205.48 34,538 42.41 11.80 236,64
R-3A 0.040 2750 3660 16.8 14.3 15.6 14.6
R-38 c0.039 2630 4800 15 12 16 110
CHANGE +/~ & 2.50 4.36 31.15 10.71 16,08 2.56 653,42
R-4A 0.035 3090 2180 14.2 5.53 17.0 24.7
R-4B <0.03% 3120 7000 16 11 19 32
CHANGE +/- % 11.43 0.97 221.10 12.60 . 6.74 29,55
R-5A 0.034 4080 2930 24.0 5.86 10.7 20.4
R- 58 <0.040 3690 220 12 4.3 15 110
CHANGE +/- % 17.65 9.56 92.49 50.00 26.62 19.79 439.22
Footnotes.

e = All total ! ] are
+ = An PA%in the sample designation indicates a first round sanple

netal s concentrations are expreesed in milligrams per kil ogram (mg/kg}.

a "B" indicates a second round sanple.
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TABLB C-17. ‘Total Metals Concentrations’ in Soi| Samples Collected at King Khalid Military City, Saudi Arabia

SAMPLE DESIGNATION ALUKINUM ARBENIC BERYLLIUM CALCIUM CADNIUM CHROMIUM IRON
KK~1A 4030 3.25 0.000 53700 2.50 10.1 6010
KK-1B 1630 1.7 0.30 29000 1.9 7.5 2300
CHANGE +/- % -§¢.28 -42,69 52.50 46 .00 24.36 50,36 61,73
KK-2A 5700 3.21 0.906 93300 3.62 22.3 7360
KK-2B 3750 2.9 0.53 96000 2.0 18 5200
CHANGE 4/~ % 34.23 9.44 41.90 2.99 44 .75 19.08 29.3%
KK-3A 9140 3.70 1.57 86200 5.60 31.9 12100’
KK-3B 3060 0.01 0.52 100000 2.1 15 4900
CHANGE +/- % ~37.72 ~78,11 ~-$4,0% ) | = - -
KK-4A 5050 2.75 0.995 106000 3.10 22.5 7260
KK-4B 8ago 2.7 0.70 93000 3.8 34 12000
- 51.97 1.82 21.61 12.24 19.10

KK-TA 0500 4.37 1.43 82900 4.64 29.5 10800
KK-5B 3950 1.6 0.43 100000 2.6 30 5600
CHANON +/=- % - [ ] $3.39 -$9.9)3 30.4) -43,97 1.6% 48.19%

0 BAMPLE DESIGNATION MERCURY MAGNERAIUN 8ODIUNM’ NICKEL LBAD VAMADIUM SINC

s

™ KK- 1A <0.032 6020 1280 21.3 9.06 20.6 16.5
KK-18B 0.030 4440 500 <9.4 3.9 10 <9.4
CHANGE - 14.75 34.90 -$0.94 -55.97 - ~5¢, § - - 03
KK-2A <0.036 6145 203 30.6 3.55 2.4 24.1
KK-28 0.030 6170 350 16 6.4 20 <9.5
CHANGE +/- & 5,86 0,41 72.41 - 80.20 =6, 84 $0.56
KK=3A 0.039 9500 158 47.6 4.50 30.5 30.5
KK-3B <0.038 5260 190 16 2.7 10 <9.6
CHANGE +/- % 2.54 44 .43 20.21 6.9 40.00 37.70
KK-4A <0.040 5950 129 29.5 4.92 21.5 17.3
KK-4B 0.060 8500 290 37 5.0 35 20
gmgg +/= X% S0.00 42.06 124.81 29.42 1.43 . 15.61
KK-5A 0.054 7750 131 42.5 4.21 25.5 23.9
KX-5B €c0.039 3000 340 17 66 10 120
CHANGE +/- & 27.70 61.29 159, 60.00 1467.7¢0 29.41 402,09

Footnotes. .
4 = Alltotal netals concentrations are in expressed milligrams per kil ogram (mg/kg).
+ = An “AM™ fin the sanpl e designation indicates a first round sanple; a "B" indicates a second round sanpl e.
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TABLE C-19. Total

Metals Concentrations* in Soil

Sampl es Col l ected at Canp Freedom Kuwait

Hy
SAMPLE DBS| ONATI ON  ALUMINUM ARSENIC BERYLLIUM CALCIUM CADMIUN CHROMIUM | RON 5
CF-TA 4000 1.79 0.547 45000 <t.B 17.0 4420 .
CF-1B 4130 1.1 0.43 43000 <1.9 14 4100 9
CHANGE +/- % 3.28 38,53 21.38 4. 44 5,56 17. 65 7:24 o
CF-2A 3480 1.81 0.591 36200 <2.0 17.1 4060 .
CF-2B 2320 0.96 0.23 22000 x1.9 17 2700 5
CHANGE +/- % 33 33 48 96 $1.08 39 13 5. 00 -0, 3
CF- 3A 4380 2.25 0.758 45000 1. 89 23. 7 5400 b
CF-3B 4980 1.5 0.43 40000 2.5 24 6500 o
CHANGE +/- % 13.70 =-23.1 -43.27 4,80 32.29 1.22 18.61 =
CF-1A 5510 1.95 0.799 47800 2. 24 26. 2 6300 =
CF-4B 4210 1.1 0.26 37000 <1.9 19 5000 m
- = - = = - = = "
CF-52a 5620 2.22 0. 771 43000 2.50 25. 8 6130 ®
CF-5H 3590 1.2 0.29 37000 <1.9 47 4500 E
CHANGE +/- % -36.12 -$%.95 -$2.39 13. 96 24.00 02.17 26.39
CF~-6A 6610 20. 4 15.7 40800 33.3 67.4 12700 .
o]
SAMPLE DESIGNATION MNERCURY MAGNEBIUN 8ODIUN NI CKEL LEAD VAMADION SINC u
w
CF-TA 0.036 4830 135 19.9 11.3 26. 1 15.9 b
CF-18 co. 039 4500 210 15 6.7 16 12 P
CHANGE +/- % a. 33 6.03 55. 86 24. 62 40. 71 38.70 24.53 i
CF- 2A <8, 039 4720 172 23. 2 8. 31 13.7 13.0 =
CF-28 co. 030 3060 120 16 7.2 10 <9.6 o
/- X -2.36 -235.17 -30,23 -31.03 -13.,36 -27. u ~-26.15 3
- <0.018 6260 187 28. 4 17.6 17.4 37.9 =
CF- 3B <0,037 7020 340 37 5.4 22 240
c +/- % 2.63 24.92 81,82 20,20 69.32 26, 44 $33.2% v
CE- ﬂﬂ 0.032 6040 223 34. 4 11.6 20.0 29. =
CF- #B C0. 038 5550 200 28 4.7 18 11 <
CHANGE +/- % 18.75 18,86 10. 31 18.60 59.48 10. 00 ) !
CF-5A <0.039 6300 231 31. 4 11. 4 20. 4 2""?. -
CF-5B 0.030 5280 210 41 4.8 14 13 °
%Eugg +/- % 2.56 16. 19 9.09 30.57 -17. 89 31.37 13. 07 ®
-CA 49. 4 2270 647 82. 1 262 10.6 1210 a
w
[
Foot not es.

» = Altotal

= An »am in the sanpl e designation indicates a first

netal s concentrations are expressed in mlligrams per
round sanpl e;

ki | oqram émg/k
a “pn

icates a second round sanpl e.




TABLE C-19. Total Metals Concentrations* inSoil Samples Collected at the Military Hospital, Kuwait

BAMPLE DESIGNATION ALUMINUM ARBENIC BERYLLIUM CALCIUX CADNIUN CHROMIUN IRON
HH-1A 4000 3.2 0.78 24000 <1.98 22.5 4500
34000 <1.9 31 6900
MH-1 - 58 -8 2 ta
Piolde /- & Hgg_._u 3{ide 48.18 41.67 4.04 17.78 i
19000 cl.96 12.5 30
MH-28 4840 1.6 0.39
_ 23.90 24000 <2.0 22 5500
E +/- &% 42.35 s0.97 . 24 392 2 04 76 00 44 74
-4 8148 18 073 19888 2.38 27.3 7500
X2.0 13 3500
CHANGE +/- % 5$3.43 70.00 $1.81 §2.5%0 1b.97 532.38 23,33
SAMPLE DESIGNATION MHRRCURY MAGNESIUN BODIUN NICKEL LEAD VANADIUM SINC
MA-IX <0.04 4500 100 777 T3 19 0 13 4
MH-1B <0.0318 7300 330 33 24 25 57
CHANGR +/- % ~5,00 64,00 230,00 43.37 i :
MH-2A <0.04 3200 40 15.7 4.9 !b 8’——% ;
-2 cq. 039 5060 240 23 7.7 10 62
t/- & 3,00 38.1) 48,50 37.14 =8,18 790.58
- <0.04 8200 110 19.8 11.0 31 .7 18 .6
Hﬂ-iﬁ x0.039 3300 120 14 59 12 12
CHANGE $/- % 2.50 - 2.09 - 0 =55,48 $2.18 12%.91
Foot not es.

» = All total metals concentratione are expressed in milligrams per kllogram (| ag/kg).

+ = An "AY in the sample dealgnation indicates a first round sample; a "B" indicates a second round sampla.
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TABLE C-20. Total

Metals Concentration6 in Soi |

Sanples Collected at Canp Thunderock, Dcha, Kuwait

SAMPLE DESIGNATION ALUMINUM ARBENIC BERYLLI UM CALCI UM CADM UM CHROMIUM IRON
CI-T'b 4440 2.34 0. 66 95200 <1.64 13.9 5040
CT-1B 2940 2.2 0.43 160000 3.7 17 3200
CHANGE +/- % 33,76 =~ 5,99 34.16 $0,07 125.61 22. 30 45,21
CT-2A 5520 2.69 0.71 155000 <1.77 17.5 7080
CT-28 4600 2.2 0.42 110000 3.4 23 5100
CHANGE +/- % 16.87 1m.22 40.98% 29.03 92 .09 31.43 27.97
CT-38 5810 2.50 0.71 131000 x1.77 30.5 6990
CT- 38 6720 2.1 0.50 160000 4.2 36 7900
CHANGE +/- % 15.6¢ =-14.4990 ~29.38 22:14 137.2% 18.89)3 13.03
CT-#A 4150 2.61 0.55 183000 2.02 116 49706
CT- 48 2910 2.4 0.53 190000 4.1 14 2900
CHANGE +/- % =-29.83 .03 3.64 3.83 102. 97 -
CT-5A 3850 2.96 0.55 225000 <1.82 26.4 4180
CT-58 2990 2.2 0.43 200000 3.2 15 2900
CHANGE +/- % 23. 34 15.68 21.93 11. 11 75.02 - [ - . 62
SAMPLE DESIGNATION MERCURY HAGHREIUM SODIUK NICERL LRAD YAMADIUM SINC
CT-1A 0. 049 6870 559 24.9 2.74 21.6 11.1
CT-18 CO. 038 3790 1300 18 7.3 20 24
CHANGE +/- % =-33.43 - 3 132,84 - 166,42 - 316.23
CT-2A co0.035 9170 878 35.8 3. 40 34.3 15. 4
cT-2B <0. 038 6770 23000 25 3.5 22 45
CHANGE +/- % 8.57 - I 2519.59 30.17 2.9%4 31. 67 192,21
CT-3A 0.035 8110 731 37.2 3.58 29, 2_ 16.1
CT- 38 <0. 039 9280 1400 40 4.0 36 80
CHANGE +/- X 11.43 14.43 9152 7,53 1173 2329 396,89
CT-4A €0.037 0060 32110 51.7 <0.18 20. 4 22.2
CT- 48 co. 039 3580 4900 18 3.0 10 53
CHANGE +/- 1 5,41 -55,58 -04. -65.16 1566, 67 -11.76 138,74
CT-5A <0.036 7440 25455 25.5 1.6 18. 2 14.9
CT-5SB <0.037 4510 13000 16 3.4 15 32
CHANGE +/- L 1 2.78 39. 38 48. 93 37.25 112. 50 17,59 114,77
Footnotes.

* = All total metals concentrations are expressed i n milligrams per kil ogram (mg/kg).
t = An"a" in the sanple designation indicates a first round sanple; a "B"indicates a second round sanple.
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TABLE c-21. Total Metals Concentrations' in Soil Sanples Collected at the v.s. Embassy, Kuwait City, Kuwait
SANPLE DESIGMNATION ALUNINUM ARBENIC BERYLLIUM CALCIUN CADMIUM CHRONIUN IRON
EM- 1A 4000 1.6 0.99 94000 2. 77 30.1 6000
EM-1B 5570 2.0 0.48 94000 2.6 24 6700
CHANGE +/- % 16,04  23.08 5).52 .27 il 67
EM-2A 5600 2.3 1.17 110000 3.11 114 7200
EM-2B 4900 1.6 0.41 68000 2.3 22 6100
CHANGE +/- & 18,52 30.43 4,96
EM-3A 3400 1.9 0.59 64000 1.96 15.9 3600
EH- 3B 2600 0.88 0.27 74000 <1.9 10 2800
CHANGE +/- % 23.5) -53.69 -34.34 15.83 3.08 37.11 22.23
EM-4A 4300 0.50 0.80 110000 2.20 20.2 4700
EM-4B 5230 i. 0.36 75000 2.7 22 6200
CHANGE +/- % 21.63 240,90 ~-§3.00 -31.02 22,73 2.91 33,21
SAMPLE DESIGNATIOR' MERCURY HAGNREIUM BODIUM NICKEL LEAD VANADIUM 2INC
EM-1A 0.04 6900 610 36.8 21.0 17.8 75.4
EM-1B 0. 040 7190 880 s 20 21 76
CHANOE +/- & 0.00 7.10 44.38 54,09 4,76 17.98
EM=-2A 0.04 8300 1000 37.0 22.7 109
EM-28 <0.039 7020 770 32 26 20 66
CHANGE +/- % ~3.80 =1).42 =31}.00 - . - . - -q - 9,43
EN-1A @ 5500 860 16.7 13.0 11.8 32.7
EM-31B <0.038 6190 690 9.8 11 12 11
/=X =8.00 12.58 13,21 -41.32 46,87 3.960 -
EM-4A <0,04 6900 1900 25.0 30.0 14.6 49.4
EM-4B <0.038 7210 730 o 26 20 [}
CHANGE +/- & $.00 4.49 §1.58 20.00 13.33 16.99 65,99
Footnotes.

* = ALl total

netal s concentration8 are expressed
t = An ®a"inthe sanple designation indicates a first

round sanpl e;

in milligrams per kilogram (mg/kg).
a "p* indicates a second round sanple.
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TABLE c-22. Metals Concentrations’ in Soil Sanples Collected at Ahmadl Hospital, Kuwait

BAMPLE DEBIGNATION® ALUMINUM ARSENIC BERYLLIUM CALCIUM CADMIUM CRROMIUM | RON
AH-1 A 4250 2.00 0.70 32600 x1.75 53.4 5650
AR-1B 3860 15 0.20 26000 X1.8 17 4700
CHANGE +/- % 0.18 259,00 60.00 2025 2.96 60.16 16,
AH-2h 4400 2.52 0.96 33800 x1.92 16. 9 0790
AH-2B 3200 1.4 0.25 26000 x2.0 13 4000
CHANGE +/- % 27.27 44 44 73.9%6 23.00 4.17 23,00

AH-3h 4100 2.14 0. 69 34800 x1.72 6.78 5640
AH-3B 3260 i.6 0.39 30000 <1.9 16 4400
CHANGE +/- % 20.4% 2521 =43, 49 -13.79 10.47 135.9% 21.99
BAMPLE DEBIGNATION® MERCURY MAGNEBIUM 80DIUN NICKEL LBAD VANADIUN 1IKRC
AH-1A 0,035 7510 1068 40.4 453 214 26.0
AH- 1B 0.092 5530 24 44 20 18
CHANGE +/- % -26.34 4%.01 -40,.59 -90.29 - -§,84 -30.77
AH-1A 0.038 6310 1637 29.6 312 28.8 82.1
AH-2B 0.039 5860 750 19 9.9 16 32
CHANGE +/- % 2.43 7.13 54.18 35.83 60.27 44.44 61.02
AH-3h 0.034 6930 3138 22.9 36.7 27.2 34.8
AH-38 0.039 6000 680 22 13 15 18
CHANGE +/- % 14.71 13.42 78.33 3.91 64.58 44.0% 48,28
Foot not es.

e = All total metals concentrations are expressed in milligrams per kil ogram (mg/kg).

t = An "A" in the sample designation indicates a first round sanple! a "B" indicates a second round sampl e.

16 28 € ~ AeW § ‘16~-26I1T~9Z~6f *ON VHMH 33Td 110 3Temny ady teuta



¥ p-D

TABLE c-23. Tot aé Metals Concentrations’ in Soil Sanple8 Collected in Saudi Arabia and Kuwait
Round 1
ALUMINUM ARBENIC BERYLLIUN CALCIUN CADMIUN
BITE Wean 95%UCI Wean $5%UCI Mean 95%0UCI Mean 95%UCI Mean 95%UCIT
Khobar Tower 8 2480 3002. 38 1.268 1.464 0.396 0.478 81700 123749. 015 1.858 2.497
Al Khobar, sh
Carrj) 1 2396 2807. 068 1.484 1.694 0.425 0.409 51140 62043. 415 1.818 2.254
Al Jubayl, SA
Eskan Village 3428 3977. 688 2.584 2.727 1. 602 3.356 124400 156526. 522 2. 57 2. 955
Riyadh, SaA
EﬁUC 6820 8496. 654 3. 456 3.992 1.14 1.438 84420 101358. 607 3.94 5.018
Canp Freedom/ 4636.25  5453.276 2.765 3.575 0.753 0. 894 37600 44979. 520 1.61 2.101
Mlitary Hospital
Kuwai t *
Canp Thunderock 4754 5510. 09 2.62 2.822 0.636 0.707 157840 201216. 957 1.104 1.554
Doha, Kuwait
U S. Embassy 4575 5556. 224 1. 647 2. 604 0.867 1.132 94500 115753 2.51 3.024
Kuwait City, Kuwait
Al Ahnadi Hospital 4250.000 4419.741 2.220 2.524 0.783 0. 957 33733.33 34979. 814 0.898 0. 959
Kuwai t
Footnotes. See Page G
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TABLE C-23. Total Metals Concentrations* in Soil samples Collected in Saudi Arabia and Kuwait
(continued) Round 1
CHROMIUN IRON MERCURY HAGHESIUM SODI UM

BITE Mean 95%UCI Mean 953%UCI Mean 95%UCI Mean 935%UCT Mean 95%UCI
Khobar Towers 9.654 13.21 2952 3503. 690 0.018 0.019 0420 10926. 157 3043.6 10050.697
AA Khobar, sa
Canp 1 9.04 13. 389 3166 3630.157 0.019 0.02 8936 11790. 093 3110. 8 7105.951
Al Jubayl , sa
Eskan Village 14.06 18. 232 5005 5577.038 0.033 0.04 3188 3654.439 2140 3228.444
Riyadh, SA
KKMC 24.66 29.836 8706 10906. 48 0.029 0.044 7233 8103. 713 360. 2 021.078
SA
Canp Freedom 21.513 25.223  5273.75  6171.05 0.023 0.028  5606.25 6703.006 149.75  195.242
Mlitary Hospital
¥uwait®
Canp Thunder ock 39. 66 74.618 5812 6918. 027 0.028 0.04 7430 8682.829 11953.6 25588.179
pDoha, Kuwait
U S. Enbassy 45.05 90.473 5375 6906.593 0.035 0.045 6900 0020.233  1017.5 1625.436
Kuwai t city, Kuwai t
Al Aahmadi Hospital 25.693 53.443 6693.333 0748.075 0.036 0.038 6916.667 7595.756  1950.00 3159.973
Kuwai t
Footnotes. See Page C
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TABLE C-23. Total Metals Concentrations' in Soil Sanples Collected inSaudi Arabia and Kuwai t
(continued) Round 1

MICKEL LEAD VAMADIUN SINC

B8ITE Mean 95%UCI Mean 95%UCl Mean 95%UCI Mean 95%UCI
Khobar Towers 15. 40 18.51 10. 912 15. 30 8.672 12. 277 20. 028 31. 162
Al Khobar, SA
camp 1 15. 26 18.009 20.646 30. 509 11. 862 16.40 29 40. 023
A Jubayl, sa
Eskan Village 19. 36 22.753 10. 324 15.655 16. 98 18.008 17.14 21.776
R yadh, SA
KKMC 34.3 43.596 5.240 7.166 23.9 27.541 22.46 27.487
SA
camp Freedon 24. 438 28. 87 10. 551 13.095 20. 987 24. 82 23.031 31,523
Military Hospital
Kuwai t *
Camp Thunder ock 35.02 44.5688 2. 444 3.461 24.72 30. 614 15. 94 19. 446
Doha, Kuwait
U S. Enbassy 33.75 50. 669 30. 25 36, 915 16. 725 21. 309 66. 625 99. 227
Kuwait City, Kuwait
Al Ahmadi Hospital  30.967 40. 958 37.733 45.775 25. 800 30. 206 47.633 01.776
Kuwai t
Foot not e&.

95%0cI = The upper value of the 95 percent confidence interval.
SA = Saudi Arabia.

KKMc = King Khalid Mlitary Cty.

e = All total netals concentrations are expressed in m
t = Sanpling data were combined for Canp Freedom and th

I glrarrs per kil ogram {mg/kg}.

1
e Mlitary Hospital.
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TABLE C-24. Total

Matals Concentrations’ in Soil

Sampl es Col lected in Saudi

Arabia and Kuwait

Round 2
ALUMINUN ARSENIC BERYLLIUK CALCIUN CADMIUM

BI TE Mean 95%UC] Mean 95%UCI Mean 95%UCT Mean 95%UCI Mean 95%UCI
Khobar Towers 2471. 429 3015. 331 1.094 1.305 0.094 0.097 57875.714 99136.718 3.286 3.778
Al Khobar, SA
Camp 1 1560 1873.6 0.323 0.327 1.52 1.985 34000 47001. 169 2.89 6.246
Al Jubayl, SA
Eskan Vil | age 3210 3516. 759 2. 157 2.71 0.49 0.541 132571.429 158933.097 1. 929 2.408
Riyadh, SA
KKMC 3676.357 5701.131 1.816 2.624 0.464 0.595 78206. 414 112375. 313 2.257 2.886
Sh
camp Freedoni 4163. 636 4965. 38 1.345 1.619 0. 351 0.406 32000 38055.561 1.268 1.674
Mil itary Hospital
Kuwait’
Camp Thunderock 3786.333 5071.911 2.015 2.424 0.428 0.503 151666.667 106514.514 4.933 7.332
Doha, Kuwait
U.S. Embassy 4515 5515.877 1.547 1.842 0.398 0.462 85666.667 113006. 93 2.225 2.748
Kuwait City, Kuwait
Al Ahmadi Hospi tal 3440.000 3852.998 1. 500 1.613 0.307 0.390 27333.333 29946,667 0.950 1.007

Kuwait

Footnotes. See Page C-
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TABLE C 24, Total Metals Concentrations'

in Boil Samples Collected in Saudi

Arabi a and Kuwait

(continued) Round 2
CHROMIUM IROM MEBRCURY MAGNBRBIUM BODIUM

8ITE Mean 95%UcI Mean 95%UCI Mean 95%UCT Mean 95%UCI Mean 95%UCI
Khobar—Tewers TZ . J00 T UT Z1TI54. 20U [ v v o UTUIT 0.066 8237 571 11257. 794 2472 857 2553, 601
Al Khobar, sh
Canmp 1 14. 954 21.313 2204 2669. 251 0.023 0.031 5000 6883. 029 1046 2446. 085
A Jubayl, sA
Eekan Village 17. 857 20.216  4714.286 5198.99 0.02 0.02  3031.429 3353.53  4445.714 6426. 782
Riyadh, sh
She 18.064  26.515 4957 043 7691.968 0.033  0.044 4889.214 6940.842 282.857  395.346
Canp Freedon 21. 257 28.674  4845.455 5925.595 0.021 0.024 5176.364 6395.808  214.545 277.559
Mlitary Hospital
Kuwai t *
Canp Thunderock 19 833 06 704  4133.333 5765.882 0.019 0.019 5195 7089.938 7376.667 14530.034
boha, Kuwait
U.S. Enbassy 19 667 o4 197  9433.333 6747.817 0.023 0.03 6780 7327.492  811.667 1027. 41
Kuwait City, Kuwait
Al hhmadi Hospital 15.333 17. 609 4366.667 4764.074 0. 057 0.091 i5796.667 6069.741 1010.000 1589. 555

Kuwai t

Foot notes. See Page ¢C- .

-
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TABLE C-24. Total Metals Concentrations’ in Soil Samples Col |l ected in saud Arabia and Kuwait
(continued) Round 2

MICKERL LEAD VANADIUN SINC
BITE Wean 95%UCT Mean 95%UCI Mean 95%UCI Mean 95%UCI

Khobar Towers 21 23.566 8. 286 9. 846 10.5 13.692 38. 857 49, 338

Khobar, sa
camp 1 9.65 15. 661 11.874 16. 365 7.05 9.828 15. 196 21. 499
A Jubayl, sa
Eskan Village 15 16. 913 9. 329 12. 039 17.571 19. 275 64. 857 88. 765
Riyadh, SA
EKIVC 15. 657 23.636 12. 664 30. 144 17. 986 24. 965 39. 464 75. 066
Canp Freedont 24.082 31. 422 8. 336 12. 065 17 20. 643 47. 345 87.084
Mlitary Hospital
Kuwai t '
Canp Thunderock 22.333 29.713 4.4 5.689 20. 833 27. 243 51. 667 69. 09
Doha, Kuwait
u.s. Enbassy 27.8 36. 085 20. 167 25.556 18.5 21.526 60. 667 81. 641
Kuwait City, Kuwait
Al Ahmadi Hospi tal 21. 667 24.514' 9.100 14. 029 17. 000 19. 994 22.667 31. 813
Kuwai t
Footnotes.

95%uCcI = The upper value of the 95 percent confidence interval.

SA = Saudi Arabia.

KKMC = King Khalid Mlitary Cty.

» = Al total netals concentrations are expressed in mitligrams per kil ogram (mg/kqg).
+ = Sanpling data were conbined for Canp Freedom and the Mlitary Hospital.
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Final Rpt, Kuwait 0il Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

PABLE c-25. Change in Total Metals Concentrations”

between Sanpling Rounds

Khobar Towers, Khobar, Saudi Arabia
MEAN
METAL ROUND 1 ROUND 2 CHANGE +/- %
Al 'um num 2488 2471. 429 -0.67
Arsenic 1. 268 1. 094 -13.72
Beryl I'ium 0. 396 0. 094 -76. 26
Cal ci um 81780 57875. 714 -29. 23
Cadm um 1. 858 3. 286 76. 86
Chr om um 9. 654 12. 986 34.51
| ron 2952 2714, 286 -8.05
Mercury 0.018 0.051 183. 33
Magnesi um a420 8237.571 -2.17
Sodi um 3843.6 2472.857 -35. 66
N ckel 15. 48 21 35. 66
Lead 10. 912 8. 286 -24.07
Vanadi um 8.672 10. 5 21.08
Zi nc 20. 028 38. 857 94.01
UPPER VALUE OF THE 95% CONFIDENCE INTERVAL
Al 'um num 3002. 38 3015. 331 0.43
Arsenic 1. 464 1. 305 -10. 86
Beryl I'ium 0.478 0. 097 -79.71
Cal ci um 123749. 015 89136. 718 -27.97
Cadm um 2. 497 3.778 51.30
Chr om um 13.21 15.01 13. 63
| ron 3583. 698 3275. 917 -a. 59
Mercury 0.019 0. 066 247. 37
Magnesi um 10926. 157 11257. 794 3.04
Sodi um 10050. 697 4553. 601 -54. 69
N ckel la. 51 23. 566 27. 31
Lead 15. 38 9. 846 -35.98
Vanadi um 12. 277 13. 692 11.53
Zi nc 31.162 49. 338 58. 33
Foot not e.
* = Al total metals concentrations are expressed in nmlligrams

per kil ogram (mg/kg) .




Final Rpt, Kuwait Qil Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE C-26. Change in Total Metals Concentrations*

between Sanpl i ng Rounds

Canp 1, Al Jubayl, Saudi Arabia
MEAN
METAL ROUND 1 ROUND 2 CHANGE +/- %
Al um num 2396 1560 -34. 89
Arsenic 1.484 0. 323 -78.23
Beryl | ium 0.425 1.52 257. 65
Cal ci um 51140 34000 -33.52
Cadmi um 1.818 2.89 58. 97
Chromi um 9.04 14. 954 65. 42
| ron 3186 2204 -30. 82
Mer cury 0.019 0.023 21.05
Magnesi um 8936 5000 -44. 05
Sodium 3110.8 1046 - 66. 38
Ni ckel 15. 26 9.65 -36. 76
Lead 20. 646 11. 874 -42. 49
Vanadi um 11. 862 7.05 -40. 57
Zi nc 29 15. 196 -47.60
UPPER VALUE OF THE 95% CONFIDENCE INTERVAL
Al um num 2807. 068 1873. 6 -33. 25
Arsenic 1. 694 0. 327 -80. 70
Beryllium 0. 489 1.985 305. 93
Cal i um 62043. 415 47001. 169 -24. 24
Cadmi um 2. 254 6. 246 177. 11
Chrom um 13. 389 21.313 59. 18
| ron 3620. 157 2669. 251 -26. 27
Mercury 0.02 0.031 55.00
Magnesi um 11798. 893 6883. 029 -41. 66
Sodi um 7185. 951 2446. 085 -65. 96
Ni ckel 18. 009 15. 661 -13.04
Lead 30. 509 16. 365 - 46. 36
Vanadi um 16. 48 9.828 -40. 36
Zinc 40. 023 21. 499 -46. 28
Foot not e.
e = Al total netals concentrations are expressed in mlligrans

per kil ogram (mg/kg) .
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Final Rpt, Kuwait 0il Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TaBLE C-27. Change in Total Metal s Concentrati ons* .
bet ween Sanpling Rounds _
Eskan Vil l age, yadh, Saudi Arabia

MEAN

METAL ROUND 1 ROUND 2 CHANGE +/- %
Al'um num 3428 3210 -6. 36
Arsenic 2.584 2. 157 -16. 52
Beryl I'ium 1. 602 o . 4 9 -69.41
Cal ci um 124400 132571. 429 6.57
Cadm um 2. 57 1. 929 -24.94
Chrom um 14. 86 17. 857 20. 17
[ron 5005 4714. 286 -5.81
Mer cury 0.033 0.02 -39. 39
Magnesi um 3188 3031. 429 -4.91
Sodi um 2140 4445. 714 107. 74
N ckel 19.36 15 -22.52
Lead 10. 324 9. 329 -9. 64
Vanadium 16. 98 17.571 3. 48
Zi nc 17. 14 64. 857 278. 40
UPPER VALUE OP THE 95% CONFIDENCE INTERVAL

Al 'um num 3977.688 3516. 759 -11.59 .
Arseni c 2. 727 2.71 -0.62
Beryl I'i um 3. 356 0. 541 -83. 88
Cal ci um 158526. 522 158933. 097 0. 26
Cadm um 2.955 2. 408 -18.51
Chrom um 18. 222 20. 216 10. 94
| ron 5577. 038 5198. 99 -6.78
Mer cury 0.04 0.02 -50. 00
Magnesi um 3654. 439 3353. 53 -a.23
Sodi um 3288. 444 6426. 782 99. 07
N ckel 22. 753 16. 913 -25. 67
Lead 15. 655 12. 039 -23.10
Vanadi um 18. 088 19. 275 6. 56
Zi nc 21.776 88. 765 307. 63
foot not e.

= Al total nmetals concentrations are expressed in mlligrans
per kil ogram (mg/kg) .

G 52




Final Rpt, Kuwait Oil Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

-

TABLE C-28. Change in Total Metals Concentrations*
bet ween Sanpling Rounds
King Khalid Mlitary Village, Saudi Arabia

MEAN
METAL ROUND 1 ROUND 2 CHANGE +/- %
Al um num 6820 3676. 357 -46. 09
Arsenic 3. 456 1.816 -47. 45
Beryl |ium 1.14 0.464 -59. 30
Cal ci um ad420 78286. 414 -7.27
Cadm um 3.94 2. 257 -42.72
Chrom um 24. 86 18. 064 -27. 34
lron 8706 4957. 843 -43.05
Mer cury 0.029 0. 033 13.79
Magnesi um 7233 4889. 214 -32.40
Sodi um 380. 2 282. 857 -25. 60
Ni ckel 34.3 15. 657 -54., 35
Lead 5.248 12. 664 141. 31
Vanadi um 23.9 17. 986 -24.74
Zinc 22. 46 39. 464 75.71
UPPER VALUE OF TEE 95% CONPIDENCE INTERVAL
Al um num 8496. 654 5701. 131 -32.90
Arsenic 3.992 2.624 -34. 27
Beryl |ium 1. 438 0.595 -58. 62
Cal ci um 101358. 687 112375. 313 10. 87
Cadm um 5.018 2. 886 -42. 49
Chrom um 29. 836 26. 515 -11.13
| ron 10986. 48 7691. 969 -29.99
Mer cury 0. 044 0.044 0.00
Magnesi um 8503. 753 6940. 842 -18. 38
Sodi um 821. 878 395. 346 -51.90
Ni ckel 43. 596 23.636 -45.78
Lead 7.166 30. 144 320. 65
Vanadi um 27. 541 24. 965 -9.35
Zi nc 27. 487 75. 066 173. 10
Foot not e.

= Al total netals concentrations are expressed in mlligrans

per kil ogram (mg/kg) .

c-53




Final Rpt, Kuwait 0il Fire HRA No. 39-26-L192-91, 5 way- 3 Dec 91

-

TABLE c-29. Change in Total Metals Concentrations*

bet ween Sanpling Rounds _ _

Canmp Freedom and the MIlitary Hospital, Kuwait
MEAN
METAL ROUND 1 ROUND 2 -GE #/- %
Al um num 4636. 25 4163. 636 -10. 19
Arsenic 2.765 1. 345 -51. 36
Beryl I'ium 0. 753 0.351 -53. 39
Cal ci um 37600 32000 -14.89
Cadm um 1.61 1. 268 -21.24
Chrom um 21.513 21. 257 -1.19
| ron 5273.75 4845. 455 -8.12
Mer cury 0.023 0.021 -8.70
Magnesi um 5606. 25 5176. 364 -7.67
Sodi um 149. 75 214,545 43.27
Ni ckel 24. 438 24.082 -1. 46
Lead 10. 551 8. 336 -20. 99
Vanadi um 20. 987 17 -19.00
Zi nc 23.031 47. 345 105. 57
UPPER VALUE OF THE 95% CONFIDENCE INTERVAL
Al um num 5453. 276 4965. 35 -8.95
Arsenic 3.575 1.619 -54.71
BerylIium 0. 894 0. 406 -54. 59
Cal ci um 44979. 528 38055. 561 -15. 39
Cadm um 2.101 1.674 -20. 32
Chrom um 25. 223 28. 674 13.68
| ron 6171. 85 5925. 595 -3.99
Mercury 0.028 0. 024 -14. 29
Magnesi um 6703. 806 6395. 808 -4.59
Sodium 195. 242 267.559 37.04
Ni ckel 28. 87 31.422 8.84
Lead 13. 095 12. 065 -7.87
Vanadi um 24. 82 20. 643 -16. 83
Zi nc 31. 523 87.074 176. 26
Foot not e. _ _ o
e = Al total netals concentrations are expressed in mlligrans

per kil ogram (mg/kg) .




Final Rpt, Kuwait 0il Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE CG-30. Change in Total Metals Concentrations*

bet ween Sanpling Rounds _

Canp Thunderock, Doha, Kuwai t
MEAN
METAL ROUND 1 ROUND 2 CHANGE +/- %
Al um num 4754 3788. 333 -20. 31
Arseni c 2.62 2.015 -23.09
Beryllium 0.636 0.428 -32.70
Cal ci um 157840 15166. 667 -3.91
Cadnmi um 1.104 4,933 346. 83
Chromi um 39. 66 19. 833 -49. 99
I ron 5812 4133. 333 - 28. 88
Mercury 0. 028 0. 019 -32. 14
Magnesi um 7430 5195 -30. 08
Sodi um 11953. 6 7376. 667 -38. 29
Ni ckel 35.02 22,333 - 36. 23
Lead 2.444 4.4 80. 03
Vanadi um 24.72 20. 833 -15.72
Zinc 15. 94 51. 667 224,13
UPPER VALUE OF THE 95% CONFIDENCE INTERVAL
Al um num 5510. 89 5071.911 -7.97
Arsenic 2.822 2.424 -14. 10
Beryl Iium 0.707 0. 503 -28. 85
Cal ci um 201216. 957 186514~514 -7.31
Cadm um 1. 554 7.332 371.81
Chromi um 74.618 26. 724 -64.19
I ron 6918, 027 5765. 882 -16. 65
Mercury 0.04 0.019 -52. 50
Magnesi um 8682. 829 7089. 938 -18. 35
Sodi um 2588. 179 14560. 034 -43. 22
Ni ckel 44,588 29.713 -33. 36
Lead 3.461 5. 689 64. 37
Vanadi um 30. 614 27. 243 -11.01
Zi nc 19. 446 69. 89 259. 41
Foot not e.
e = Al total netals concentrations are expressed in mlligrans

per kil ogram (mg/kg) .
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Final Rpt, Kuwait 0Oil Fire HRA No. 39-26-L192-91; 5 May - 3 Dec 91 .

TABLE C-31. Change in Total Metals Concentrations*

bet ween Sanpling Rounds _

U S. Enbassy, Kuwait City, Kuwait
MEAN
METAL ROUND 1 ROUND 2 CHANGE +/- %
Al um num 4575 4515 -1.31
Arsenic 1. 647 1. 547 -6. 07
Beryl lium 0.887 0.398 -55.13
Cal ci um 9450. 0 85666. 667 -9.35
Cadm um 2.51 2.225 -11. 35
Chrom um 45. 05 19.667 -56. 34
[ ron 5375 5433. 333 1.09
Mercury 0.035 0.023 -34. 29
Magnesi um 6900 6780 -1.74
Sodi um 1017.5 811. 667 -20. 23
N ckel 33.75 27.8 -17.63
Lead 30. 25 20.167 -33.33
Vanadi um 16. 725 18.5 10. 61
Zi nc 66. 625 60. 667 -8.94
UPPER VALUE OF THE 95% CONFIDENCE INTERVAL
A um num 5556. 224 5515. 877 -0.73
Arseni c 2.604 1. 842 -29. 26
Beryllium 1.132 0. 462 -59.19
Cal ci um 115753 113006. 93 -2.37
Cadm um 3.024 2.748 -9.13
Chrom um 90. 473 21. 127 -73.33
| ron 6906. 593 6747. 817 -2.30
Mercury 0. 045 0.03 -33.33
Magnesi um 8020. 233 7327.492 -8. 64
Sodi um 1625. 436 1027. 41 -36.79
Ni ckel 50. 669 36. 085 -28.78
Lead 36. 915 25. 556 -30. 77
Vanadi um 21. 309 21.526 1.02
Zinc 99. 227 81. 641 -17.72
Foot not e.
= Al total metals concentrations are expressed im nilligrans

per kil ogram (mg/kg) .
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Final Rpt, Kuwait @il Fire HRA No. 39-26-1L192-91, 5 May - 3 Dec 91

. TABLE C-32. Metals that had a Statistically Significant
I ncrease in Concentration Between unds 1 and 2

SAUDI ARABIA

SITE METALS

Khobar Towers, Al Khobar Cadm um
Chr om um
Mercury
Ni ckel
Zinc

Camp 1, A Jubayl Beryllium

Eskan Village, R yadh Zinc

King Khalia@ Mlitary Cty None

KUWAI T

Camp Freedom None

Mlitary Hospital Zinc

. Canp Thunder ock, Doha Cadm um

Zi nc

U S. Embassy, Kuwait Gty None

Al Anmadi Hospit al None




TABLE C-33. KHOBAR TOWERS

Round 3 Solts Data
AL AS BE CA CcD CR FE HG MG NA NI PB v IN

DAL-C 2400 2.4 0.38 16000 2.3 15 6300 0.019 23000 3400 8 64 13 35
DA2-C 2600 1.9 0.36 17000 1.8 13 2600 0.018 15000 4700 24 54 14 24
DA3C 2000 1.6 0.2 74000 ] 11 2100 0.02 6000 220 10 4.3 4.95 13
DA4-C 1700 1.2 0.19 59000 0.95 61 2100 0.019 5300 260 42 9.4 4.75 2
DAS-C 1600 0.75 0.195 56000 1 k] 1900 0.0193 5600 390 20 4.5 4.9 21
VEAN [ 2.06E+03] 1.57E+00] 2.65E-0I 4.44E4+04 | 1.41E+00 | 2.62E401| 3.00E+03 1.91E02| 1.I0E+04 | 1.79E403 | 2.28E+0I | 6.00E+00 | 8.32E+00 | 2.30E+0l

STD 4.M4E+02| 6.34E-01 9.62E-02| 2.64E+04| 6.11E-0L] 2.10E+0L| 1.B6E+03| 7.42E-04| 7.85E+03| 2.1IE+03| 1.19E401 | 2.07E400 | 4. 74E+00| 7.9IE+00

a 95% UCL 2.77E+03 2.61E+00| 4.23E-01| B.78E+04 | 2.41E+00| 6.08E+01| 6.06E+03| 203E-02| 2.39E404| 5.27E403] 4.23E401]| 9.41E+00| 1.6lE+401| 3.60E+01

i
5]
al

Note - 1/2 the detection limit entered for below detection limit samples

‘ON V¥H 2ITd TTO 3Ttemny ‘3d¥ Teutd
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TABLE C-34. MILITARY HOSPITAL

Round 3 Solls Data

MH-1-C
MH-2-C

MH-3-C

MEAN
STD
95% UCL

AL AS cD FE HG MG NA M PR v ZN
2600 24 | 13 3400 0.02 5000 200 27 4.7 15 21
2100 26 1 66 2500]  ©0.0185 3300 140 43 4.5 15 10
3700 0.8 0.9 190 4800 0.018 6760 180 39 6 22 23

2.80E+03| [.7IE+00 9.67E-01| 3.27E+01 | 3.JOE+03| 1.88E-02| 5.00E+03| 1.73E+02| 3.33E+01| 3.07E+00| 1.73E+08 | 2.00E+01
8.19E+02| [,34E+00 S77E02| 2.90E+01| 9.85E+02| 1.04E-03| 1.70E+03 | 3.06E+01 | 8.50E+00| 8.14E01 | 4.04E+00| 8.89E+00
4.15E+01 | 3.94E+00 T.06E+00 | 8.04E+01] S.IZE+03| 2.05E-02| 7.80E+03 | 2.24E+02| 4.73E+0t | 6.41E+00| 2.40E+01| 3.46E+01

Note - 1/2the detection limit entered for below detection limit samples

"ON ¥YH 2aTd 17O 3jtemny ‘349 1euld
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TABLE C-35, CAMP THUNDROCK 5

Round 3Sells Data ::'1-

AL AS BE CA CD CR FE HG MG NA M PB Vv IN }9

gll:.if 2500 15 Q.18 93000 0.9 21 3200 0.018 5100 12000 25 4.4 18 ;6 "j
- 64 9

.. 4900 473 T35 100000 93 00 6018 J30001+—3 44 ]! -

CT-3C Sl Il 68 8 oteR M08 63600 100 94 3 5] &

CT-2-C 2200, 43 02 76000 1 86 4300 0.02 6700 26000 58 3.9 21 21| m

MEAN [3.43E+03 |3.38E+00 | 2.83E-01 |9.98E+04 | 1.6BE-+00 | 9.00E+01 | S.13E+03| 1.89E-02| 1.22E+04 | 3.48E+04 | 6.18E+01 | 5.53E+00 | 2.60E+01 | 2.98E+0I E
STD 1.29E+03| 1.45E+00| | .08E-0] 2.25E +04| B.42E-01|5.68E +0f[I .77E+03| 1.03E-03| 7.84E+03| 2.24E+04| 3.07E+01| 2.59E+00| 7.70E+00| 1.64E40I

9 5 () UCL|5.55E+03 5.75E+00 4.60E-01 1.37E+05 3.06E+00 1.B3E+02 8.04E+032.06E-02| 2.51E+04] 7HTE+04| 1.12E+02]| 9. 79E+00| I.87E+Ot| 5.67E+01]| =

o

Note-1/2 the detection limit entered for below detection limit samples

16 980 ¢ - AeH & “16-261T~92-6€




TABLE C-36. KHOBAR TOWERS

Round 4 Solls Data

DA OYR COMP
DA LSSUB

MEAN

19-2

AL AS BE CA __ CD CR FE HG MG NA NI PB v ZN
2990 1.59 0633 85200]  0.1205 | 16.9 20101 0.05 7340 1690 19.3 39.9] 148 27.4
3100 .20 0612 66300]  0.0718] 17.8 24001 0.05 4830 496 19.2 3731 127 214

[ 3.05E+03] 1.44E+00] 6.23E01] 7.58E+04] 9.62E-02] 1.74E+01| 2.21E+03] S.00E-02] 6.11E+03] 1.09E+03| 1.94E+01] 3.86E+01| 1.38E+01| 2.49E+01|

Note - 142 the delection limit entered for below delection limit samples

"ON ¥YH 9aTd T1TO atemny " 3dy¥ Teutd

" 16-26T1-92-6%2

16 220 s — AW ¢



29-2

TABLE C-37. CAMP 1
Rcud4SdbDat.a

AJil
AJTL com

MEAN

e |

'.-l.

o

W

(o]

o

s

rf

z

¥

p

P.

i t

AL AS BE CA __cb __ CR FE HG MG NA NI PB v IN o
3550 1.03] 0.661 67000 0.072L [ 19.11 2880 0.05 | 5720 1590 23.21 46.2 | 15.3 46.3 -
3460 0.2551 0.633} 76500 0.0302 | 20.71 2980 0.05 | 6720 1510 24.3| 51.6]¢ 16.6 458
. _ } |

3S5IE+03] 6.43E-01] s 47B01] 7.48E+04] 5.12E-02] 1. 99E+D1] 2.93E+03] 5.00E-02] 6.22B+03] 1.55E4+03] 2.38E+01] 4.89E+01] 1.60E+01| 4.61E+01 z
Note - 12 the detection limit entered for below detection limit samples ®
2z

5]

16 2920 ¢ — LAeWl § “16-C611~-97-6¢




£9

TABLE C-38. ESKAN VILLAGE

Round 4 Soils Data

ESKAN TOTAL CMP
RIS SUB STE CMP

MEAN

AL AS BE CA CcD CR FE ___ HG MC NA NI PB v ZN
1670 231 0.5051 37800]  0.012751 951 1800 0.05 ad71 135 11.91 22.61 747] 12.1
4460 2.45] 0.718] 151000 0.03571 20.6] 3690 0.05 2220 | 4760 24.2] 45] 16.61 23.7

3.07E+03]| 238E+00| 6.12E-0l] 9.44E+04]| 2.42E-02( 1.5tE+01] 2.7SE4+03} 5.00E-02] 1.53E+03| 245E+03] L.81E+01] 3.43E+01] 1.20E+01| I.79E+01

Note - 1/2 the deteclion limit entered for betow detection limit vamplea

‘16-26TT-92-6¢

"ON ¥¥H 23Td 110 3temny ‘3dy 1eurd

16 220 ¢ -~ AeW ¢



Vva=J

TABLE C-39. CAMP FREEDOM

Round 4 Solla Data

CF COMPOS
CF12

MEAN

dy 1eurd

AL AS BE CA CD CR FE H6005 MG NA NI PB Vv - Lst‘
4380 1.5 0P| 31000] 0.041] 18 5] 2780] 151 2930 273 22,61 34.6 . .
152 24300 0051 145 _ 005) 2780] 114 1.5 29.4 1.1 19.3

“4.06E+03 [ 1.40E+00] 4.29E-01] 2.77E+04[ 4.60E-02] 1.65E+01[ 3.31E+03] S.00E-02] 2.86E+03[ 1.94E+02] 2.06E+01] 3.21E+0i[ 1.30E+01] 2.24E+01]+-

Note - 1/2 the detection limit entered for below delection limit samples

16 990 € - A8W § “16-7617-92~6€ "ON V¥H & ITJd [T0O 3Temny ‘3




S9-D

TABLE C~40. MILITARY HOSPITAL

Round 4 Solls Data

MH 11SUB
MH COMPOS

MEAN

AL AS BE CA cD CR FE HG MG NA NI PB Vv ZN
7190 3.18] 0.5611 29000 0.0455 | 23.11 4880 0.05 | 4200 260 25.1] 38.5] 2171 409
5730 2.851 05331 22600 0.0259] 19.41 4040 0.05] 2890 124 19.11 3071 23.3] 18.7

6.46E+03| 3.02E+00] S.47E-01] 2.59E+04] 3.57E-02] 2.13E+01] 4.46E+03] 5.00E-02] 3.5SE+03] 1.91E+02] 2.21E+01] 3.46E+01] 2.25E+01] 2.98E+08]

Note - 12 the detection Limit entered for below detection limit ssmples

*ON V¥H 2ITd TTO atemny ‘3dy Teutd

‘16-2617-92-6¢

16 980 ¢ - AeW ¢




99-2

TABLE C-41. U.S. EMBASSY, KUWAIT

Round 4 Soils Data
AL AS - BE CA CD CR FE HG MG NA NI PB 2
CoMPOS STUT LB 02IslT MOOOT oooi] L, o, S 7 33.61—76:8 Vs — 643
EM COMPOSITE QJoUT 1.4 0.567 ! 101000 | 0.051 | 5551 4160 ' 160} 686 3421 626 17.6 33 4
MEAN |-5.7tE+03 |-1.56E +00 H6.43E-01 H.21E+05 |7.10E-02 | 2.52B +01 {—4.05E +03 | 3.00E-02 ]_4 07E+03 | 8.30E+02 [ 3.39E+01 | 6.97E+0r | 1.TIE+01 | 5.91E+01
Note - 1/2 the detection limit catered for below detection limit samples

16 990 € - AW G “16~7611-97-6€ "ON V¥H 9373 ITO 3Temny ‘3dy (eurd




L9-D

TABLE C-42. CAMP TIIUNDEROCK

Round 4 Soils Data
AL AS BE CA CD CR FE HG MG NA NE PB Vv ZIN
CT 115UB 5960] 3441 0BB2] 336000} 0.037] 2321 40501 005k 4080 6200l 301 532 202 30.9
0.0'36 26.9 0.05 2750 34.6 56.6 22.2 275
MEAN S.84E+03[ 3.28E+00] 6.72E-01] 1.46E+05] 3.65E-02] 2.SIE+0L | 3.79E+03| 5.00E-02] 4.28E+03 | 9.48E+03| 3.24E+01] SA49E+0l | 2.12E+01| 2.92E+01]
Note - 1/2 the detection limit entered for below detection limit samples

16 °8a € - AW G ‘16-26T1T-92-6€ "ON WVNH 2ITJd TO 3Temny ‘3dy [eutd



89-0

TABLE C-43. AL AHMADI HOSPITAL

Round 4 Soils Daia
AL As._. BE (OFY CD CR FE HG NA NI P V ZN
8} 0.765 | ——43300| MG. B
AH 128UB [_!905;5'60. Y - o 00611 26.21 6610 0.05] 6580 40 B2l 6.8 31.5] 493
AHCOMPOS | ' i 0.609] 32000] ] 26 5190 0051 4640 471 3201 52 2471 335
MEAN [8.66E+03[2.74E+00] 6.87E-01 [ 2.77E+04 [ 4.80E-02[ 3.12E+01 [ S.90E +03] 5.00E-02[ 5.61E+03] 4.40E+02] 3.8IE+01] S.74E+01] 2.81E+01| 4.14E+01

Note - 1{2 tho detection limit entered for below detection limit samplea

"ON V¥H 2IT4d 1TO 3temny ‘3dy Teurd

‘16-C611-92~6¢

16 290 € ~ ABW §




TABLE C-44. KHOBAR TOWERS
Round 4 Soils Data - Depth Profile

DALt 0-6"
DAll 6-12
DAll |-2
DAlL 2-3

69-D

AL AS BE CA CD CR FE HG MG NA NI PB IN
3690 1.13 0.505 65700 0.0512 18.6 2720 0.05 4530 192 20 37.5 13.7 19.8
3560 1.45 0.457 51800 0.0302 18.68 2630 0.05 37150 268 19.2 32.8 12.9 17
3030 1.12 0.408 51000 0.01275 17.3 2250 0.05 3260 249 16.8 30.6 11.3 154
4190 1.18 0.503 53300 0.0307 20.9 2900 0.05 4160 302 20.2 34.9 14.1 18.1

Nots - 152 the detection limit entered for betow detection limit samples

‘ON VYH &3Td TTO 3Ttemny ‘3dd Teutd

‘16-261T-9Z-6¢

I6 22ad ¢ - AeW ¢




W

AJt4 0-6*
AJi4 6127
AJi4 -2
AJ142-y

AL AS BE CA CD CR FE HG MG NA NI PB ZN
3140 092 0.606 | 43400 0.0357 17.4 2780 0.05 4070 178 19.1 33.8 13.3 26.8
2680 0.98 051] 36500 0.0878 16.1 2450 0.05 2960 193 16 27.3 114 16.9
1530 0.85 0.459 | 26800 0.035 10.1 1390 0.05 2060 185 10.9 19.5 7.04 11.5
2080 0.89 0.503 35700 0.01255 12.3 1810 0.05 2310 260 14 23.3 8.89 . 12.5

Note - 1/2 the detectiontimit entered for below detection limit samples

*ON Y¥H °aTd ITO 3ITemny ‘3dy¥y Teutrd

16 2920 € - AW G “16-2611-92~6¢€




TABLE C-46. MILITARY HOSPITAL

Round 4 Soils Data - Depth Profile

MHi1 0-6"
MHIL1 6-12
MH11 |-2
MHLL 2-3

I,L-D

AL AS BE CA CD CR FE HG MG NA NI PB ZN
3820 2.9 0.457 19100 0.025 133 2860 0.05 2350 731 134 231 18.8 13.8
3850 2.7 0.503 18700 0.029 137 2930 0.05 2190 126 14.4 24 19.3 13.9]
5380 3.62 0.553 22700 0.025 1 18.4 3950 0.05 3090 350 20 29 22.6 172
5260 3.14 0515 22400 0.047 16.7 3760 0.05 3010 285 172 30.1 21.3 15.6

Note - 1/2 the detection Jimit entered for below detection limit samples

*ON V¥H &ITJ 1TO 3Temny ‘3dy [eutd

‘16-261T-92-6¢

16 99d ¢ - AW &




TABLE C-47. CAMP FREEDOM

Round 4 Solls Data - Depth Profile
Crig 12 AL A8y 4 BE.556 C4100. Cpos CR =
CFII “' 5980 ' ' 05§ 4.7 E4620 HG MG NA Ni on -
3600 0.816 0.05] 4160 181 3 a3 =
CFI! 2-3¢ 0.408 34000 00.05 i7.8 3190 0.05 2730 196 :
| 40601 | o} 2990 0.08 Seeo. e = (’; 43‘2 ﬁz

Nole - 1/2 the detection limit entered for below detection limit samples

ZL-D

16 990 € - AeW S ‘16-2617-97-6¢ "ON WMH 9ITd TTO aTemny "3dy 1eurg




€L-D

TABLE C-48. U.S. EMBASSY, KUWAIT
Round 4 Soils Data - Depth Profile

EM13 0-6*
EMI3 6-12¢
EM131-2
EM1)2-3'

AL As BE CA CD CR FE HG MG NA Nl PB IN
7760 T6S] — UBIZ] 6 0.067 306 5370 0.05 2780 240 394 66.7 213 64.8
530185 057[95300] 0.072 238 3710 0.05 3820 663 0.1 535 16.6 44.1
232010129 U556 141000] .08 203 2740 0.05 3380 1020 257 52.6 14 318
2460 218 0.515|160000[ —0.0467] 153 1540 005 2230 1190 196 155 10 225

Note -1/2 the deteclion limit entered for below detection limit samples

16 294 ¢ -~ AW ¢ ‘16-26TI-9Z-6E °"ON VHH ®aTJd T1TI° 3Ttemny 2334y 1eUTd




TABLE C-49. CAMP THUNDEROCK

Round 4 Soils Data - Depth Profile

CT13 0-6*
CTI13 0-12*
CT13 |-2
CT13 -3

AL AS BE CA CD CR EE HG MG NA NI PB ZN
7840 3.32 0.838 133000 0.0307 34 5350 0.05 6430 8860 45 64 28 36.4
6790 32 0.755 104000 0.067 32.9 5190 0.05 7050 5020 43 58.3 2.7 329
7250 2.81 0.671 62300 0.03 348 5720 0.05 7150 3890 42.7 54.6 22.3 31.9
7770 247 0.663 39308 0.051 139 3840 0.087 6460 1840 42.2 48 22.2 28.7

Nole - 1/2 the delection limit enlerd for below detection limil samples

*ON V¥H ®ITd 170 3Tw ny ‘3dy 1eutd

I= 980 ¢ ~ AW ¢ “16-T611~9Z-6¢€




SL=-D

TABLE C-50. KHOBAR TOWERS

Soils Data
AL AS BE CA cD CR FE HG MG NA N PB v ZN

DA-1A 2030 1.14 0.345] 65800 1.89 0.3 3250 0.017 8110 1080 177 6.38 122 174
DA-18 2800 1.2 008 65000 28 15 3100 0.082 7800 550 26 (] 13 24
DA-2A 3160 163 0.555] 185000 2.8 16.1 3870| 00185 12200 16500 183 195 2.8 36.2
DA-28 3400 16 0.0685 13000 338 16 3500 0.052] 13000 8900 23 10 16 48
DA-3A 2080 1.34 0.382] 59800 0.95 7.04 2500 0.018 7230 721 132 8.85 48 .99
DA-30 1300 0.67 0.085( 110000 35 8.9 1500 0,038 13000 2600 15 65 4.85 38
DA-4A 1750 112 0315] _ 43600 157 5.19 2000] _ 0.0155 4420 253] 105 0.65 3.85 7.55
DA-4B 1800 0.83 0.095] 52000 24 10 2000 0,037 5100 300 19 5.7 4.65 30
DA-5A 2540 1.1 0.384| 74600 1.62 884] 3140 0.019 8140 654 177 1.2 .81 30
DA-6% 2300 0.92 0.095] 56000 3 12 2500 0.038 8700 560 22 8.2 10 34
DA1-C 2400 24 0.38] 160000 23 15 6300 0.016] 23000 3400 18 64 13 35
DA2-C 2600 1.9 0.36] 170000 1.8 13 2600 0.018] 15000 4700 24 54 14 24
DA3-C 2000 18 02] 74000 i " 2100 002 8000 220 10 43 485 13
DA4-C 1700 1.2 0.19] 58000 0.85 61 2100 0.019 5300 260 42 X 475 22
DAS-C 1600 4.75 0185] 56000 1 N 1900 _ 0.0195 5600 380 20 45 4.9 21
MEAN 2.20E+0) 1.31E+00] 2.51E-01] 8.16E+04 | 2.13E+00] 1.61E+01] 2.82E+03] 2 95€-02] 9.51E+03| 2.61E+03| 1.98E+07] 6.26E+00 8.90E+00T 2.58E+01
STD | 6.15E+02 d4.49E-01 1.48E-0t 4-TBE+94_9-51E-°1:1-3BE+'JT_1-17E+03 2.05E-0Z | 5.01E+03 | 4,32E+03 | 7.69E+00 3.84E+00] 4.33E+00] 1.12E+0T]
85% UCL | - 2.57E+03 1.51E+00 3.18E-01 1.03E+05 2.56E+00 2.23E+01 3.36E+03 3.88E-02| 1.18E+04 | 4.57E+03 1 2 33E+01| 1.00E+01| 1.09E+01| 3.09E+0

Note: \!2 the detection Hmit used for betow deteciion limit samples.

"ON Y¥H 2ITd TTO 3Temny ‘3dy (euTq

16 920 ¢ - AW G ‘16~C61T-92-6€




TABLE C-5t. CAMP 1

Solls Pata
AL AS 8E CA CD CR FE HG MQ NA NI PB . IN

AJ-1A 3060 1.48 0.55 48800 1.85 145 3830 0.0185 8910 813] - 168 28.4 13.5 43.2
AJ-1B 2000 0.325 2.1 32000 0.85 28.7 2550 0.019 4800 350 19 14 10 28.7
Ad-2A 1980 153 0.388 71000 198 104 2040 0.02 13500 11400 165 18.2 9.6 341
AJ-28 1700 0.32 21 60000 0.95 17 2070 0.0185 8700 3900 15 18.8 11 174
AJ-IA 2540 1.58 0.392 53800 235 8.88 3510 0.0195 7270 1650 19 354 115 352
AJ-38 1100 0.32 1.1 24000 0.95 8.87 1760 0.019 3200 200 47 8.96 4.7 8.68
AJ-4A 1910 1.08 0.388 42400 1 8.92 2560 0.02 5800 784 1.7 16.4 4.9% 208
AJ-4B 1700 0.33 1.2 28000 8.7 12 1880 0.038 4300 450 4.85 8.95 4.85 124
AJ-5A 2490 1.73 0.384 39500 1.91 10.4 3090 0.019 11200 ea7 123 7.39 194 127
W-69 1300 032 11 28000 19 10.2 1880 0.19 4000 250 4.7 9.68 47 10.8
MEAN [74.88E+0319.04E-0170.72E-01]4.26E+04—J2.35E+00~1.28E+012.70E+03— 2 TZE-UZ | 8.87E+037T2.08E+03 |—1.25E+011.63E+01778.46E+007-2.22E+01
8TD [ 5.91E+02| 6.32E-01[8.70E-01 [1.50E+04 [2.84E+00 [5.49E+00[7.09E+02 [8.20E-03 [3.33E+03 |3.45E+03 | —5.63E+00 [ 0.39E+00 | 4.82E+001.20E+01]

05% UCL [2.32E+031.27E+001.37E+00[ 5.17E+04| 2.86E+0 BIE+01 [ 3.11E+03 [ 2.48E-02 1 0.90E+034.08E+03 |—1,50E+01]2.18E+01—1.22E+012.82E+01

Note: 1/2 the deteclion Iimit entered for below datection limit sampies.

*ON V¥H 2aTd TTO 3Ttemny ‘3dy Teutd

‘16-2611~9Z-6¢

16 o920 ¢ - AeRW §




LL=-D

TABLE C-52. ESKAN VILLAGE

Solls Data
AL AS BE CA cD CR FE HG MG NA NI PB v ZN

R-1A 3700 2.52 0.777 83000 2.33 185 5140] 0.018§ 3200 1450 204 6.63 16.7 1.7
R-1B 2520 15 0.49] 150000 22 14 4200]  0.0199 2520 4600 12 4 15 58
R-2A 3610 2.37 0.765 105000 1.91 1.7 5450 0.038 2820 458 214 18.1 16.1 14.3
R-28 3000 25 0.62| 140000 21 22 5400 0.019 2670 1400 14 11 18 51
R-3A 3320 254 0.589] 120000 28 15.8 4750 0.04 2750 3660 16.8 143 156 146
R-38 3050 2.6 0.53] 150000 24 15| 4300 0.0185 2630 4800 15 12 16 110
R-4A 2420 271 0.518] 190000 2.04 104 4015 0.035 3080 2180 142 553 178 24.7
R-48 3420 10 0.41] 130000 23 19 4800]  0.0185 3120 7000 16 11 19 32
R-8A 4090 2.78 0.687| 105000 267 19.0 5670 0.034 4080 2030 24 5.80 18.7 20.4
R-58 3130 13 0.40 66000 1 15 3800 0.02 3600 220 12 4.3 15 110
MEAN 3.23E+00] 2.24E+00] 5.86E-01] 1.20E+05 | 2.20E+00] 1.59E+01] 4.75E+03] 2.25E-02] 3.08E+03] Z.67E+03] 1.80E+01] B.30E+00] 1.68E+01 ] 4.47E+01]
STD 5.17E+02| 5.51E-01| 1.26E-01 | 3.46E+04 | 5.66E-01 | 3.50E+00 | 6.55E+02T 1.456-02| 4.00E+02| 2.16E+03| 4.08E+00| 4.04E+00| 1.49E+00| 3.77E+01

95% UCL| 3.53E+03 2.56E+00 6.60E-01| 1.46E+05| 2.61E+00| 1.80E+07| 6.19E+03| 3.00E-0p 3.05E+03 4.12E+03 1.80E+01 1.23E+01| 1.77E+07 | 6.85E+01

Note: #/2 the delaction limit snlered for betow dstection limit samples.

16 020 € - ABW G ‘16~261T-92-6¢€

*ON V¥H o113 TTO 3Temny ‘3dy (euTd




TABLE C-53. KKMC

Solls Data

KK-1A
KK-1B
KK-2A
KK-2B
KK-3A
KK-3B
KK-4A
KK-4B
KK-5A
! KK-sB
~J
®@ MEAN
STD
95% U

AL

AS BE CA CD CR EE _HG MC NA NL PB v IN
4830 3.25 08 53700 2.58 18.1 6010 0.016 6820 1280 21.3 9.06 20.6 16.5
1630 1.7 0.38 20000 1.9 7.5 2300 0.038 4440 500 4.7 3.9 10 4.7
5700 321 0.906 93300 3.62 203 7360 0.018 6145 203 30.6 3.55 21.4 24.1
3750 2.9 0.53 96000 2 18 5200 0.038 6170 350 16 6.4 20 4.75
9140 37 157 86200 5.68 31.9 12100 0.039 9500 158 47.6 4.5 30.5 30.5
3860 0.81 0.52] __ 100000 2.1 15 4900 0.019 5260 190 16 27] 18 4.8
5850 2.75 0.995| 106000 3.18 23 7260 0.02 5950 129 29.5 4.92 21.5 17.3
8890 2.7 0.78 93000 3.8 7] 12000 0.06 8500 290 37 5 35 20
8550 4.37 1.43 82900 2.64 29.5 10800 0.054 7750 131 2.5 321 25.5 23.9
3950 L6 0.43] 100000 2.6 30 5600{ " 0.0195 3000 340 17 66 8 120

S.62E+03] 2.70E+00] 0.34E-01] 8.40E+04] 3.21E+00] 2.29E+01 7.35E403] 3.22E02] 6.35E+03] 3.57E+02] 2.62E+01] 1.10E+01] 2.21E+01] 2.67E+01

2.54E+03| 1.06E+00| 4.07E-01 |2.42E+04 | 1.24E+00 | 8.47E+00 | 3.28E+03| 1.60E-02| 1.92E403| 3.4SE+02| 1.35E+01 | 1.94E+01 | 6.96E+00 | 3.40E+0)

C_ L ~ 7.09E+03 3.32E+00 1.07E+00 9.80E+04 3.99E+00 2.78E+Q1 9.26E+0) 4.14E-02 [1.46E+03 S.5TE+02 341E+01 2.2IE+01 2.61E+01 4.64E+0]

NOTE: 1/2 the detection imit entered for below detection Hmit samples,

'ON V¥H ®aTd 110 3temny ‘3dy {euTd

16 990 ¢ - AW S ‘16-T611-92-6¢




TABLE C-54. MILITARY HOSPITAL/CAMP FREEDOM

Soils Data

MH-1A
MH-1B
MH-2A
MH-28
MH-3A
MH-38
MI-t-1-C
MH-2-C
MH-3-C

© CFA
S CF-1B
CF-2A
CF-2B
CF-3A
CF-38
CF4AA
CF-4B

CF-85A

CF-58
CF-SA

MEAN
sTD
5% UCL

AL AS BE CA CD CR FE HG MG NA Ni PB v ZN
4000 3.2 0.78 24000 o 225 4500 0.02 4500 100 22.7 8.3 19 134
5850 24 0.42 34000 0.95 i 8800 0.019 7380 330 3 24 25 57
3400 3.8 0.59 18000 098 12,5 3800 0.02 3260 40 15.7 4.9 19.68 .45
4840 id 0.39 24000 i 22 5500 0.0195 5080 240 23 (A it 62
6700 5 1.19 40000 238 273 7500 0.02 6200 110 19.8 11 iz 18.8
2120 15 0.22 15000 1 13 3500 0.019 3300 120 14 4.9 12 42
2600 24 0.2 30000 1 13 3400 0.02 5000 200 27 47 15 27
2100 2.6 0.195 24000 1 68 2900 0.0165 3300 140 4 45 15 10
3700 3.6 G.18 44000 08 18 4800 0.018 @700 160 30 8 22 23
4000 1.79 0.547 45000 08 17 4420 0.036 4830 135 198 113 286.1 15.9
4130 11 043 43000 0.95 14 4100 0.0185 4500 210 15 8.7 16 12
3480 1.81 0.591 36200 1 171 4080 0.0185 4720 172 2.2 8.31 13.7 13
2320 0.98 0.23 22000 0.95 17 2700 0.019 3080 120 16 1.2 10 . 48
4380 2.25 0.758 45600 1.89 23.7 5480 0.01% 6250 187 26.4 17.6 174 e
4880 1.5 043 40000 28 24 8500 0.166 7820 340 k14 54 22 240
§510 185 0.789 47800 2.24 282 8360 0.032 8840 223 4.4 18 20 204
4210 11 0.20 37000 0.85 tg §000 0.019 §550 200 28 47 18 11
5620 222 [ XEi] 43000 25 258 8130 0.0195 8300 PE]] 314 114 204 217
3580 1.2 0.29 37000 085 47 4500 0.038 5280 210 41 4.8 14 13
6610 204 15.7 40800 333 67.4 12700 484 2270 847 82.1 262 10.8 1210

4.26E+03] 3.11E+00 [1.25E+00 |3.50E+04 | 2.87E+00 | 2.62E+07 | 5.23E+03 | 250E+00 [ 5.20E+03 2.07E+02T 2.82E+01] 2.14E+01T 1.83E+01T 9.36E+01
1.32E+03 | 4.20E+00 | 3.41E+00 |1.04E+04 [7.19E+00 [{1.59E+01 2.20E+03 1| .TOE+01 [166E+03 127E+02 | 51 E+0f 5.69E+01| 5.42E+00| 2.68E+02
" 477E+03 4.73E+00 2.57E+0) 3.80E+04 6.65E+00 3 24E+01 B8.09E+03 6.77E+00 S5.085E+03 2.56E+02 3IS51E+0 4.33E+01 2.04E+01] 1.97E+02

Nolo: 142 the detectlon {lmil entered for below detection limit samples.
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TABLE C-88, U.S. EMBASSY, KUWAIT

Kuwali Solls Data
AL AS BE CA CD CR FE HG MG NA NI PB v IN

EM-1A 4800 26 0.98 84000 277 30.1 6000 0.04 6800 810 8.8 21 17.8 754

EM-18 5570 2 0.48 94000 28 24 6700 0.04 7380 880 35 20 21 76

EM-2A 5800 2.3 117 110000 311 114 7200 0.04 8300 1000 56.5 37 22.7 109

EM-2B 4900 1.8 0.41 68000 23 22 6100 0.0195 7020 770 32 26 20 66

EM-3A 3400 1.9 0.50 84000 1.96 15.9 3800 0.04 5500 560 16.7 K] 11.8 27

EM-3B 2600 0.88 0.27 74000 0.85 10 2800 0.019 8160 690 9.4 11 12 11

EM-A 4300 05 0.8 110000 22 20.2 4700 0.02 5800 1500 28 30 14.6 49.4

EM-4B 5230 1.7 0.36 75000 27 22 6200 0.019 7210 730 30 26 20 82

AN 4.58E+03] 1.69E+00] 5.10E-01 | 8.861E+04 | 2.32E+00 | 3.23E+01 [ 5.41E+03 | 2.87E-02 [6.93E+03 [8.93E+02 [3.02E+01] 2.55E+01] 1.75E+01] 6.27E+01

(l) Ng'zl'D 1.10E+03| 6.99E-01 | 3.54E-01 | 1.83E+04 | 8.62E-01 [ 3.35E+01 [ 1.55E+03 | 1.10E-02 [8.25E+02 | 4.31E+02 | 1. 41E+01] O 19E+ 41aFs, 3 Q7E+0
°o° 95% UCL | S5.31E+03| 2.15E+00| 7.47E-01] 9.84E+04| 2.77E+00| 5.47E+01] 645E+03] 3.71E-02| 7.48E+03| 1.18E+03| 3.87E+01| 3. 10E+01 2.03E+01 B8.33IE+01

Note: 1/2 thedetection limile ntered for below detection limit samples.
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TABLE C-56. CAMP THUNDEROCK

Solls Data
AL AS BE CA ch CR FE HG MG NA N PB v ZN
CT-1& 4440 234 0.86 85200 0.82 13.9 5840 0.049 6870 559 249 2.74 2186 111
CT-18 2940 22 0.43 160000 3.7 17 3200 0.019 3790 1300 18 73 20 24
CT-U §520 2,69 0.7 155000 0.885 17.5 7080 0.0175 8170 ers 35.8 34 4.2 154
CT-2B 4600 22 0.42 110000 3.4 23 5100 0.019 8770 23000 25 K] 22 45
CT-3A 5810 25 07 131000 0.885 30.5 8980 0.035 8110 (K] 3r.2 3.58 29.2 16.1
CT-38 6720 21 0.5 160000 42 38 7900 0.0195 8280 1400 40 4 a8 80
CT-4A 4150 261 0.55 183000 202 110 4970 0.0185 8080 32110 51.7 0.09 204 222
CT-48 2010 24 0.53 180000 41 14 2800 0.0185 3580 4900 18 3 18 53
3 CT-8A 3850 2.98 0.55 225000 091 2694 4180 0.018 7440 25455 2556 1.8 18.2 14.9
olo CT-SB 2890 22 043 200000 .2 15 2800 0.0165 4510 13000 18 3.4 15 32
=  CT-1-C 2500 1.5 0.18 93000 08 21 3200 0.018 5100 12060 25 4.4 18 16
CT-2-C 4100 4.7 0.38 130000 23 93 6700 0.018 15000 36600 84 44 3 28
CT-3-C 4900 3 0.39 100000 25 160 T300 0.0185 22000 85000 100 9.4 34 53
CT-2-C 2200 43 0.2 76000 1 88 4300 0.02 8700 26000 58 39 21 21
MEAN 4.12E+03| 2.69E+00| 4.73E-0t [ 1.43E+405 | 2.20E+00 | 4.74E+01| 5.11E+03 | 2.16E-02 | 8.31E+03 | 1.7IE+04 | 3.85E+01 | 3.91E+00 | 2.42E+01 | 3.09E+(1
STD 1.33E+03 | 8.56E-01 | .64E-01 4.56E+04 1.32E+00 459E+0 t 1.74E+03 B 14E-03 4.88E+03 t .BTE+04 2.33E+01 2.24E+00 7.1] E+00 t[.98E+0 t|
95% UCL 4.75E+03 3.10E+00 6.50E-01 1.65E+05 2.83E+00 6.01E+Q1 5.84E+03 2.60E-02 1.06E+04 2.62E+04 4.95E+01] 4.97E+00] 2.76E+01| 4.03E+D1

Note: 1/2 the detection limit entered for below detection limit samples.
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TABLE C-57. AL AHMADI HOSPITAL

¥H ©ITd TT0 3Temny ‘3dy¥ Teutd

Soils Data
AL AS BE CA CD CR FE HG MG NA NI PB V. ZN
AH-1A 4250 2 0.7 J2600 0875 534 5650 0.035 7510 1068 404 453 214 28
AH-18 3860 15] 028 28000 0.9 17} - 4700 0.092 §530 1600 24 44 20 18
AH-2A 4400 2,52 0.96 33800 0.08 16.8 8790 0.038 8310 16837 20.6 3.2 288 82.1
AH-28 3200 14 0.25 26000 1 13 4000 0.039 5660 750 18} ° 8.9 16 32
AH-3A 4100 2.14 0.68 34800 0.68 8.78 5640 0.034 6930 3138 229 38.7 272 4.8
AH-3B 3260 1.8 0.39 30000 0.85 16 4400 0.039 60007 - 680 22 13 15 18
MEAN | 3.85E+03| 1.86E+00| 5.45E-01| 3.05E+04| 9.24E-01] 2.05E+0Y S5.53E+03 462E-02 6.368E+03 1.48E+03 263E+01 234E+01 2.14E+01 3.52€+
3 STD 5.09E+02| 4.34E-01 | 2.82E-01 | 3.86E+03 | 5.44E-02 | 1.66E+01 | 1.73E+03 | 2.26E-02 |7.37E+02 | 0.09E+02 | 7.72E+00 | 1.65E+01 | 6.67E+00 [ 2.40E+01
Jlo 95% UCL| 4.26E+03] 2.22E+00| 7.77E-01| 3.37E+04] 9.60E-01| 3.41E+01] 8.95E+03 | 6.47E-02 | 6.96E+03 | 2.23E403| 3.27E+01| 3.7CE+01| 2.61E+01| 5.49E+01

> Note: 1/2 the detection limit sntsred for beiow detection limit a_lmpln.
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Fina Rpt, Kuwait Oil Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

rounds 1 and 2. The one possible exception is the lead data that seems to have increased at
almost all the sites. Thisfinding mirrors the air data, and may be reflective of an increase in
vehicular traffic and subsequent emissions of lead. The depth profiles from all the sites for
al the metals are also very similar with increasing depth. This may indicate some stability

of pollutants over time, with increasing depths being representative of older material.

(4) To help resolve the chromium species issues and more clearly define the health
risk associated with Chromium, during the return trip soil samples collected during the return
trip were from the same sites where they had been collected in 1991, with the exception of
KKMC. The soil samples were analyzed in the field using a Hach Hexavalent Chromium
Field Test Kit (see Appendix E, Annex E-20, for details of the methodology, QA/QC method
validation studies, and analytical results). The field anaysis was necessary to overcome the
short analytical holding time for Cr+¢ that prevented it's analysis during the first trip.
Seventy-six soil samples were analyzed in the field for Cr+° with a detection limit of
100 parts per billion (ppb). All sample results were below the 100 ppb detection limit.

b. Organic Results. The soil samples analysis for semi-volatile organics revealed the
presence of very few target compounds. On those rare occasions when detections of target
analytes occurred they were usually phthalates [i.e., bii (2-ethylhexly) phthalate or di-n-octyl
phthalate], which are common laboratory contaminants; they were also usually found in the
method blanks. There were considerable detections of tentatively identified compounds
(TICs). The most common of these (1,1-dimethylethylhydroperoxide and 3-hexene-2,5-
dione) were al so detected in the method blanks and were attributed to residues of solvents
and solvent preservatives used in the extraction procedure. Various types of hydrocarbon
TICs were detected (i.e., alkyl hydrocarbons, alkanes, carboxylic acids, and phthalates).
These hydrocarbon TICs (Straight and branched-chain), with concentrations ranging from ppb
to tens of parts per million (ppm), were probably derived from petroleum (i.e., burning
and/or gushing. oil and industrial activities). There was one detection of 2-methyl-1,3,5-
trinitro-benzene in a sample at the U.S. Embassy in Kuwait City at an estimated
concentration of 4 ppm. This compound was not found during soil sampling round 2 at this
gteor a any other Site.  Because there were virtually no detections of target semivolatile
analytes in soil, and those detected were also found in the method blank and/or were
common laboratory contaminants, there were no organicsin soil to select as contaminants of
concern. This Situation is not totally surprising considering the harsh environmental
conditions in the region for organic chemical survival. The high temperature, particularly on
the desert floor, and the high level of ultraviolet radiation will contribute to the breakdown of
semi-volatile organic compounds. In addition, from the low levels of these compounds
detected in the air sampling [i.e., nanograms (1E-9) per cubic meter of air), one would not
expect to find any appreciable levels of semivolatile organics in the soil.  Other contributing
factors to the absence of these compounds in the soil environment are the high winds and
loose soil matrix which causes the dispersion and dilution of these potentially labile
chemicals, and the lack of adequate adsorption/absorption sites on sand particles. The soil
samples from round 3 reflected the results from rounds 1 and 2. For this reason, the soil
samples collected during the return trip (round 4) were not analyzed for semivolatile
organics.
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Final Rpt, Kuwait Oil Fire HRA No. 39-26-1192-91, 5 May - 3 Dec 91

5. CONCLUSIONS.

a. There is no consistent increase in soil metals concentrations between sampling rounds
at the monitoring sites in Kuwait and Saudi Arabia.

b. The few increases in metals concentrations that occurred were mainly for metals not
associated with Kuwait crude oil and are therefore probably not fire related, but of natural or

anthropogenic background.

c. There were very few semivolatile target analytes detected in soil samples at the
monitoring Sites in Kuwait and Saudi Arabia. \When detections occurred they were related to
common laboratory contaminants and usually were also present in the laboratory method
blanks.

d. There were considerable detections of TICs, but the most common of these were also
associated with the method blank and attributed to solvent residues. There were some
hydrocarbon TICs detected at the monitoring sites that could be attributed to the oil fires
and/or industrial activities.

e. There were no semivolatile organics detected in soil selected as contaminants of
concern. This was due to the extremely small number of detections of target analytes and
because those detected were considered laboratory commmminums.

f. There were no detections of Cr*¢ in 76 soil samples amalyzed in the field, using a
Hach Hexavalent Chromium Field Test Kit, with a detection limit of 100 ppb.

g. There were no apparent increases in metals levels with increasing depth, from soil
borings conducted in Kuwait and Saudi Arabia;

C%x-ifmmn

anuonmemal Scientist
Waste Disposal Engineering Division
APPROVED:
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DEPARTMENT OF THE ARMY
U. 5. ARMY -ENVIRONMENTAL HYGIENE AGENCY
ABERDEEN PROVING GROUND. MARYLAND 210106422

REPLY TOQ
ATTENTIOW OF

HSHB- ME- SR

HEALTH RI SK ASSESSNEEﬁFgﬁgkN’htl 39-22-L192-93
SO L SAMPLING IN KUWAIT AND SAUDI ARABI A
FOR DETERM NATI ON oF SPECIES OF CHROM UM
15-30 SEPTEMBER 1993
1. PURPCSE. As part of a multimedia environnental sanpling
effort to assessthe health risk fromoil fires to U S. troops
involved in Qperation Desert Storm soil sanples were collected to
determne the risk fromthe dermal and ingestion routes of
exposure. To further define the potential carcinogenic risk and
renove uncertainty the species of chromum (i.e., trivalent or
hexaval ent) in the soil wll be determ ned.
2. GENERAL.
a. Backqround.

(1)  In response to concerns for the health of the troops
exposed to snoke and residues from the burning oil wells in
Kuwait the U. S. Army Surgeon General, as | ead for the Tri-Service
working group, has tasked the U S. Arny Environnental Hygiene
Agency (USAEHA) to performa health risk assessnent on the inpact
of the oil well fires on DOD troops.

(2) To continue neeting this objective the follow ng

protocol is presented that will describe the methodol ogy for
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Protocol, Health Ri sk Assessment Study No. 39-22-L192, 15-30 Sep 93

collecting soil sanples that'will be used to refine the dermal
and ingestion routes of exposure to chrom um im the heal th risk
assessnent.  The data obtai ned fromthe soil sampling effort wll
be combined with the air nonitoring data to performa fina
conprehensive health risk assessnent that will evaluate al
pathways/routes of exposure.

b. s opulations. The teans nandate is to assess the
exposure and subsequent risk to DOD treepsand civili ans.
Therefore our sanpling will continue to be concentrated at
| ocations where troops were stationed. sampling |ocations wll
therefore duplicate the sites that were sampled during the first
trip.

c. contaminants of Concern, Soil sanples are being
collected to refine the exposure to and potential health risk
from chromum (trival ent and hexavalent), Therefore sanpling
W 'l be concentrated on this particul ar contaminant. Al though
chromumis the primary focus of this trip, a portion (5 from
each site) of the sanples will also be anal yzed for the sane
suite of netals as the first trip (see Table 1). This will serve
as an indicator of the current level of soil metals now that the

region is functioning in a normal node.
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TABLE 1.  METALS ANALYSIS FOR SO L SAMPLES

VETAL LIMT OF QUANTITATION (mg/kg)
Al um num 50.0

Arseni c 0.2

Beryl I'ium 0.2

Cal ci um 10.0

cadm um 2.0

| ron 10.0

Mercury 0.04

Magnesium 50.0

Sodi um 20.0

N ckel 10.0

Lead 0.2

Vanadi um 10.0

Zi nc 4.0

d. Apalvtical Suppert. Sanples collected in the field wll

be analyzed in the field using a Hach Kit designed for hexaval ent
chromumin soil. Analysis is being conducted in the field due
to the instability of hexavalent chromumin the environment and
its short holding time (i.e., 24 hours in water). Split sanples
will be returned to usaeHA for | aboratory analysis of total
chromum with subsequent determ nation of trivalent chromum by
the difference between total chromium and hexaval ent chrom um
In addition, a portion of the sanples fromeach site will be
analyzed for the same suite of netals as was done for the sanples
fromthe first trip.
3. SAMPLI NG CONCEPT. The foll owi ng describes the approach that
will be used to conduct the soil sanpling:

a. Sampling. At each troop concentration area where sanples

were previously collected 15 to 25 new soil sanples will be
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collected. They will be discrete surface sanples collected from
the 100 yard by 100 yard subsites where samples were col | ected
during the first trip. Discrete sanples will be collected, as
conpared to conposites for the first phases of sanpling, because
m xi ng subsanples to form conposites mght alter the chrom um
constituents of the sanple thru oxidation. This nethod of
collection will give a good representation of the contam nants
the troops were exposed to during their stay at each site.
Surface soil sanples represent what troopswould be exposed to by
the dermal and ingestion routes better than core sanples. The
depth of sanpling is best determned in theater on a site by site .
basis. This will be dependant on how hard the soil matrix is at
each site. If the soil is very hard and conpact the troops woul d
only be exposed to the topl or 2 centineters, depending of
course on what task the soldier was performng. However, if the
soil is very soft and sandy the depth of exposure would be much
greater (i.e., 2 to 4 inches or nore). Therefore, sanpling depth
will be determned on a site by site basis follow ng observation
of the soil matrix by the sanpling team some modification of

t he above sanpling procedures nmay have to be inplenented on a
site by site basis depending on existing conditions. These
changes will all be noted and explained in a samplel og book. In
addition to the surface sanples, three 4 to 5 feot soil/sand
borings will be conducted at each site. These borings will give .

a representation of the historical pattern of metals deposition
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at each site. Each boring will be analyzed at one foot
intervals, except for the top foot that will be analyzed at six
i nch intervals.

b. sample Coll ection Methodologv. Once the soil collection

paranmeters have been determned for the specific site (i.e.,
sanpl e depth and number of sanples per site) the 15 to 25 surface
sanple and 3 boring locations will be selected. These sanple

| ocations will be within the previously selected 100 yard by 100
yard locations within the troop areas. Sanples will be collected
in pre-cleaned 16 ounce bottles with Teflon lined lids. Sanples
will be collected with disposable plastic scoops and/or spatul as
to avoid netal contamnation from the sanpling equi pnent and
cross contam nation between sanpling sites. Location of surface
sanples and borings within the sanple site will be selected at
random  Sample bottles will be l|abeled with pertinent
information (i.e., identification nunber, sanple type, date and
time, location, nane of collector) and placed in ice chests for
shipment to the |aboratory. At the same tine the glass bottle is
being filled for laboratory analysis, a plastic bag will be
filled with sand/soil from the exact same sanple location for
field chrom um anal ysi s.

c. Samplinglocations. Locations selected for sanpling were

based on their proximty to where large concentrations of U S

troops and DCD civilians were |ocated for extended periods of
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tinme during and after the war [Figures 1 and 2 (see Appendix A)
an Table 23. The only exception to this was the Ahmadi Hospital
site that was selected due to it*s close proximty to the fires
(less than 400 nmeters) and it's use by other agencies i ncl udi ng
the EPA, Harvard School of public Health and the Kuwait
Environnental Protection Division. This site can be used to
conpare near-source soil data with that collected fromsites at
varying distances fromthe fires. In addition to sites sel ected
for sanpling, Table 2 also contains sanpl e locations W t hin each
site. Figures 3 through 12 (see Appendi x) show the |ocations of

the individual sanple sites within the larger sanpling |ocations. .

TABLE 2. SUMMARY OF PROJECT SAMPLING LOCATI ONS

Sanpl e Site
Location Sampling sub-site

Khobar Towers 1. 600 yards southwest of main gate
Al Khobar, SA 2. North endof soccer field west of Bldg. 414
3. Parking area cl osest to southwest gate (due west of
Bl dg. 305)
4. Due west ofBldg. 133, southeast of rear gate
5. Around Bl dg. 207

Camp 1 1. canp-Command Post (Ofice 1 Complex)
Al Jubayl, SA 2. Around Wastewater Treatment Pl ant, east corner of canp
3. Around transformers near Bl dg. 910 A,on sout heast side
of camp
4. Vol leyball court area, south corner of canp
5. Recreation Center 3 around Bldg. 912 a
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TABLE 2. SUMVARY OF PRQJECT SAMPLI NG LoCATIONS ( CONTI NUED)

Sanple Site
| ocation Sanpl i ng sub-site

Eskan Village 1. Army side. Bl dg. B5-09, physical training area
Riyadh, SA 2. AF side, nedian strip across from(Azmy side)
Bl dgs. 432 and 433
3. AF side, median and sidevalk strip opposite Bldg. 425
4. Army side Vadi, near C Street gate
5. AF side, play area by Villa 2-16

ERMC Laboratory 1. Field vest of PMlaboratory trailer (Padgett Laboratory)
SA 2. Hardball intersection near Hotel Panza
3. POMCUS site at King Khalid Military City
4. 2nd AD (P), 2nd ACR, site newx22nd SUP COM Support
Center
5. East ofcaterersite for 3rd AD Bl VOUAC, near KKMC

camp Freedom 1. Southvest side of canp, across from helipad
. FKuwait 2. South side of camp, near outsi de wall
. 3. Due south of mosque
' 4. Strip south of Bl dg. ¥1006

5 Strip south of Bldg. 2008

Military 1. East of hospital, vest of temporary hel i pad, al nost

Hospi t al directly betveen hospital and helipad

Kuwait 2. Sout heast of mosque
3. South and east of permanent helipad, on vest side of

hospi t al

Camp Thunderock 1. Near road to entertaimment city, tastof canp. directly
Doha, Kuvait vest of road, in line with south perimeter of canp
2. Directly eastof ecamp, between camp and CT-1A/1B
sanpling location, ia lint vith south perineter of canp
3. East of camp, vstOf road to entertainnent city, in line
vith north perimeterof camp

4. Inline with old recreation area, nov no mans |and due
to ammo storage expl osion
5 Inline vith old recreati on area, nov no mans | and due

t 0 ammo St orage expl osion

See footnotes on page 8.
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TABLE 2. SUMMARY OF PRQJECT SAMPLING LOCATIONS (CONTINUED)

Sample Site
Location Sanpl i ng Sub-Site
U S. Enbassy 1. Betweenvol | eybal | court and peel buil ding
K.C., Kuwait 2.  Between volleyball court, playground equipnent, and
canp perinmeter
3. Behind guard house, between guard house and Arabi an
Gulf St.
4, Behind Ambassadors House, between house and canp
peri met er
Al Ahmadi 1. North of parking area
Hospi t al 2. Westof parking area
Ruwait 3. East of parking area
SA - Saudi Arabia.

RXMC - King Khalid Mlitary Cty.
K C =~ Euwait City.

d. ouality Assurance/Quality Control (OA/0C). QA/QC
measures for sanpling and analysis nust be followed to support
any concl usions regarding risk drawn fromthis study. The
follow ng standard Qa/Qc procedures wll be inplenented
t hroughout this study; chain of custody, spiked samples in the
| aboratory, duplicate sanples (10 percent), split sanples
(5 percent), sanple collection information (see paragraph c.
above), sanple preservation (cooling to 4 degrees C, and holding
time (6 nonths for total metals, except for hexaval ent chrom um

which will be analyzed in the field).




Final Rpt, Kuwait Oil Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

4. The point of contact for this information is Dr. Jack M. Heller, Waste Disposal
Engineering Division, DSN 584-3651 or commercial (301) 671-4651. Additional information
may be directed to MAJ William E. Legg, Chief, Health Risk Assessment Branch, at DSN
584-2953 or commercial (410) 671-2953.

ACK M. HELLER, Ph.D.

Master Consultant

Heaith Risk Assessment Branch
Waste Disposal Engineering Division

APPROVED:

i

Kuwé\it Task Force Leader
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APPENDI X A
SAVPLI NG LOCATI ON NAPS
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APPENDIX D
INDUSTRIAL HYGIENE AIR SAMPLING

1. INTRODUCTION.

a. The Office of The Surgeon General tasked a team of industrial hygienists to monitor
and characterize occupational exposures to DOD service members Who had potential high
risk exposure to the Kuwait oil fire emissions. This three-man industrial hygiene team
supplemented the larger U.S. Army Environmental Hygiene Agency (USAEHA) assessment
team Who monitored the general ambient air environment.

b. The team, who entered Saudi Arabia on 3 May 1991 and departed on 17 June 1991,
conducted industrial hygiene air sampling at various locations within Kuwait and Saudi
Arabia.

c. Thefocus of the sampling was on areas where DOD service members were working
outdoors and on worst-case Situations within the oil fields next to Kuwait City.

2. REFERENCES.

a Threshold Limit Vaues and Biological Exposure Indices with Intended Changes for
1990-91, ACGIH, Cincinnati, Ohio.

b. USAEHA Technical Guide 141, December 1990, Industrial Hygiene Air Sampling and
Bulk Sampling Instructions.

3. OCCUPATIONAL SITUATION.

a. At thetime of this assessment most DOD service members were preparing to move
themselves and their equipment out of the theater of operations.
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(1) In Saudi Arabia much of the work activity centered around the port cities of
Dammam and Jubayl. Large numbers of troops were moved into Khobar Towers, Saudi
Arabia, t0 outprocess and prepare for redeployment.

(2) Approximately 2,000 soldiers were left in Kuwait City. While the industrial
hygiene team was in Kuwait City, the bulk of these U.S. forces were consolidated and
moved to an industrial site (Doha) northwest of Kuwait City named Camp Thunderock.

b. The DOD personnel at greatest risk to oil fire emission exposures were those people
whose jobs required them to remain outdoors. This meant our team was interested in
sampling personnel performing various security duties and preparing equipment for shipment.
The industrial hygiene team also arranged to sample |ocations within the oil fields to provide
a worst-case exposure situation.

4. OIL FIELD ENVIRONMENT.

a. Our team sampled the air at locations within the oil fields south of Kuwait City, and
these samples serve as worst- case examples.

b. At the time of this assessment, DOD personnel were not working or living within the
oil fields. The workers in the oil fields were employees of various oil well fire fighting
companies, the Bectel Corporation, and the Kuwait Oil Company.

c. Traveling and sampling within the oil fields was dangerous due to a combination of oil
well fires, lakes of crude oil, unexploded ordnance, and the lack of a ceatral control. The
industrial hygiene team was able to conduct general area and breathing zone sampling within
this environment because of the cooperation of the Bectel Corporation and the Kuwait Qil
Company.

d. The air samples from this environment serve as examples of potential exposures
soldiers may have experienced while maneuvering and fighting near oil well fires.

5. SAMPLING METHODOLOGY.

a. Table D-I contains a description of the contaminants sampled and the air sampling
methods used by the team.
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TABLE D-1. INDUSTRIAL HYGIENE SAMPLING
Flow Rate Vo lume Standard-ACGIH
Contamipant Media/Mathod L/Win (D] ma/m
Total Particulate Preweighed PVC 1-2 400-1000 10
Respirable Particulate Preweighed PVC with Cycloﬁe 1.7 400-1000 Specific Compound
Oxides of Nitrogen orbe® 76 Tube .02-.05 2-4 N0, 5.6
Oxides of Sulfur Orb 76 Tube .02-.05 2-12 so, 5.2
PAH orbo 43 Tube PTFE Prcfilter 2 200-100 16 Specific
Compounds
Coal Tar Pitch Volatiles™ Fikrglass Filter 2 200-960 0.2
Hydrocarbons Charcoal Tubes and OVM S0-500 25-40 Xylene 434
Benzene 32
Toluene 377
Vanadium Pentoxide CE Filter 1-2 25-40 0.05
Sulfuric Acid Orbo 53 Tube 200-500 24-48 1
Nitric Acid Orbo 53 Tube 200-500 24-48 5.2

(1) Sampling methods and procedures are detailed in USAEHA Technical Guide 141.
Our team used direct reading instruments to screen potential sampling sites.  Those
instruments included a respirable particulate sampler (TSI® respirable aerosol mass monitor),
a carbon monoxide sampler (Enerac® pocket 60 monitor), and a hydrogen sulfide sampler
(Gastech® GX4000).

(2) Carbon monoxide measurements indicated spikes up to 4 parts per millionin
some oil fire plumes. Air samples outside the plumes were negative for carbon monoxide.
All hydrogen sulfide results were negative. The r&-time respirable particulate monitor
recorded results from 0.18 milligrams per cubic meter (mg/m?®) to 0.63 mg/m?® within the
Kuwait City area, and these results agreed with the gravimetric results.

® Orbo is aregistered trademark of Supelco Co., Inc., East Bellefonte, Pennsylvania.

® TSl is aregistered trademark of Thermo-Systems, Inc., St. Paul, Minnesota.

® Enerac iS a registered trademark of Energy Efficiency Systems, Inc., Bethpage, New Y ork.
® Gastech is a registered trademark of Gastech, Inc., Newark, California
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b. Table D-2 and Table D-3 list the sampling locations in Saudi Arabia and Kuwait,
respectively, and the operation performed at the time of sampling. The sampling point
location number will be used to relate location and results in maps, charts, and tables.

TABLE D-2. SAUDI ARABIA SAMPLE SITES

Site No Location Operation
S Khobar Towers, Balcony 207 Residential
s2 Khobar Towers, Main Gate Guards
s3 Khobar Towers, Roof 305 Guards
S4 Khobar Towers, Roof 207 Residential
S5 Northwest Jubayl Near ASP1 Supply Points
S6 Damman Port Area Equipment Handling
s7 Northwest Jubay1826 Ordnance Ammunition Loading
S8 Jubayl Port Area Equipment Handling
TABLE D-3. KUWAIT SAMPLE SITES
SiteNo.  __  Iocation Operation
K-l Camp Freedom F1006 Residential
K-2 Camp Freedom Main Gate Guards .
K-3 EOD Safe Holding Area Ammunition Storage
K-4 U.S. Embassy Guards
K-5 Military Hospital Roof Guards
K-6 Military Hospital Gate Guards
K-7 Al Ahmadi Hospital Roof General Area
K-8 Doha Camp Thunderock Guards
K9 Oil Field Gathering Center 1 Field Work
K-10 Oil Field Gathering Center 2 Field Work
K-11 Al Wafra Road Intersection General Area
K-12 Oil Field Gathering Center 11 Field Work
K-13 Kuwait Area OVM Monitor General Area
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c. Figure ‘D-I and Figure D-2 depict the sampling locations in Saudi Arabia and Kuwait,
respectively. The Saudi Arabian sites were 300 miles away from the Kuwait oil well fires.
Industrial hygiene sampling results from the Saudi Arabian sites will serve as the background
data for comparison to the sampling results from in and around Kuwait City.

6. SAMPLING RESULTS.

a. TablesD-4 and D-5 summarize the results of industrial hygiene air sampling in
Kuwait and Saudi Arabia. Thetableslist the average values in mg/m® as pooled for Saudi
Arabia and Kuwait. Standard deviations for the measured air contaminants are also listed.

TABLE D-4. INDUSTRIAL HYGIENE RESULTS, AVERAGE VALUES mg/m’

Sample Kuwait Saudi_Arabia
Total Particulate (0.66) 0.59 (0.41)
Resp. Particulate 0.33 0.64) 0.46 (0.24)
Coad Tar Pitch 0.06 (0.96) 0.10 0.09)
Nitrogen Dioxide 1.65 (1.30 0.40 (0.24)
Sulfur Dioxide 0.47 0.72) 0.53 (0.65)
Nitric Acid 0.05 (0.02) 0.04 (0.05)
Sulfuric Acid 0.04 (0.01) 0.03 (0.01)

Standard Deviations (0. XX)

TABLE D-5. INDUSTRIAL HYGIENE RESULTS, AVERAGE VALUES mg/m?

Sample Kuwait Saudi Arabia
PAH BDL* BDL
Hydrocarbon

Benzene 0.04 (.0n 0.03* (0.03)

Toluene 0.13 (0.06) 0.08* (0.16)

Xylene 0.37 (0.08) 0.11* (0.60)
standard Deviations (0.XX)

* BDL - Below Detectable Limit
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(1) A high percentage of the samples were below detectable limits. The reported
detectable limits were used to calculate the average results in those cases without a positive
result.

(2) The great majority of polycyclic aromatic hydrocarbons (PAH) were below
detectable limits in the samples from both Saudi Arabia and Kuwait. Naphthalene was the
only PAH reported at the detectable limit in three samples within Kuwait and one samplein
Saudi Arabia

(3) All the hydrocarbon results in Saudi Arabia were below detectable limits while, in
the Kuwait hydrocarbon samples, some positive results were reported.

b. Table D-6 lists (by Julian date and location) the highest single values recorded for the
various parameters measured during the assessment. The purpose of Table D-6 isto
compare these worst-case values to the threshold limit values (TLV®) set by the American
Conference of Governmental Industrial Hygienists (ACGIH).

TABLE D-6. MAXIMUM SAMPLE RESULTS, DATA REPORTED AS mg/m’

Sample # Location_ Analysis Results TLV
152-05 s-07 Total Part. 2.30 10
152-06 S-07 Resp. Part. 2.00 cs*
134-24 K-01 Benzene 0.19 32
134-24 K-01 Toluene 0.75 377
155-01 K-07 Xylene 3.21 434
152-19 S07 Cod Tar 0.21 0.2
137-13 K-05 NO, 6.70 5.6
13614 K-01 SO, 1.90 52
140-22 K-09 Nitric Acid 0.12 52
157-06 K-09 sulfuric 0.05 1.0

*CS - Compound Specific

C. Theaverage results of the pooled Kuwait and Saudi Arabia data showed no
stetistically significant difference between the two general areas. The average results never
approached an occupationa health standard.

® TLV is aregistered trademark of the ACGIH, Cincinnati, Ohio.
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7. CONCLUSIONS.

a. Theindustria hygiene air sampling results showed no statistical difference between
the outdoor occupational environment in Saudi Arabia and Kuwait.

b. Theoil well fires in and around Kuwait City did have a measurable impact on the
occupational environment in specific circumstances, based on local weather conditions and
proximity to oil fire plumes. Thisimpact was measurable by standard industrial hygiene air
sampling methods used in the ambient environment.

c. The magnitude of the exposures was low compared to recognized occupational health
standards. Adverse health effects would not be expected based on the assumptions inherent
in such standards.

d. The question of long-term health risk is best answered by the accompanying
comprehensive health risk assessment.

_ /ﬂh{/ Tt s
GE

/27 GEO R. MURNYAK
LTC, MS
Chief, Industrial Hygiene Division
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APPENDIX E

PHASE 1
METHODOLOGIES, ANALYTICAL RESULTS AND QUALITY ASSURANCE

1. METHODOLOGY USED FOR SAMPLING AND ANALY SIS. The majority of the air
and soil sampling and analyses were performed in accordance with established U.S.
Environmental Protection Agency (EPA), National Institute for Occupational Safety and
Health (NIOSH), or Occupational Safety and Health AdwmissssiiOn (OSHA) guidelines.
There were also severa procedures used which followed methodology described in open
literature publications or which were variations on standard procedures. The various
amalytical methodology and sampling media-used are briefly described below, and references
for all procedures are listed in the Annex.

a. Ambi i

(1) Acid gases for inorganic acids were collected on OREOQ 53 silica gel tubes
(reference 1). These tubes were desorbed with the same eluent solution (carbonate/
bicarbonate) as used within the ion chromatographs (ICs) used for analysis. The IC systems
used anion separators, guard columns, anion suppressor columns, and conductivity detectors
with data processing by integrator or computer.

(2) Acid gases for organic acids were initially monitored using carbonate-treated
firebrick tubes (ORBO 70) (reference 2). These tubes were sampled in series with the
ORBO 53 tubes (as the back section). As the assessment progressed, it was discovered that
silica gel tubes are effective for organic acids collection (reference 3). Therefore, the ORBO

70 tubes were discontinued and only silica gel tubes were used for all acids. The analytical
procedure used for inorganic acids was also used for organic acids.

E-S
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(3) Three types of passive dosimeters manufactured by OGAWA & Co., and used by
the EPA, were employed during this assessment to monitor criteria gaseous pollutants. The
ozone (reference 4) and sulfur dioxide (8O,) (reference 5) dosimeters were analyzed by ion
chromatography, after chemical reactions of the analytes with the dosimeter filters, to
produce nitrate and sulfate ions, respectively. The analytical System used was the same as
that described above for acid gases. The double filter dosimeters for nitrogen dioxide (NQ,)
and nitrogen oxides (NO,) employ a classical Saltzmann colorimetric technique to measure
nitrite ion produced through chemical absorption and reaction on the filters (reference 6).

(4) Extensive high volume filter sampling (reference 7) was conducted for a series of
6 metals, which was later expanded to 13. Collection was generally for a 24-hour period at
approximately 1.5 M? per minute. One-half of a sampled filter was prepared for metals
analysis; acid digestion with nitric acid was used to put the metals into solution. All metals
except arsenic were analyzed by inductively-coupled plasma spectrophotometry (references 8
and 9); arsenic was analyzed by furnace atomic absorption (reference 10). Additionally, one
high volume filter was fluoride-pyrosulfate fused and fluorometrically tested for uranium
content (reference 11). .

(5) High volume filters could not be employed for mercury sampling, so collection
was done on mercury solid sorbent tubes containing hydrar (reference 12). The sampled
tubes were acid desorbed with a combination of nitric and hydrochloric acids. Analysis was
performed by atomic absorption using the cold vapor and mercury hydride techniques.

(6) A number of high volume filters that had been sampled for metals analyses were
also tested for anion content (this was possible because only one-half filter is generally used
in metals analysis). The filters were desorbed with the |C eluent buffer solution and
analyzed the same as acid gases (reference 1). The anions tested were nitrate, sulfate, and
chloride.

(7) Ambient air sampling for polynuclear aromatic hymns (PAHs) was done
several ways. A modified version of the EPA Method TO13 procedure Which specifies the
use of polyurethane foam (PUF) or XAD-2 resin cartridges was used (reference 13).

The actual PUF cartridges employed were those manufactured for EPA Method TO10 (for
pesticides), but were virtually identical to the design specified in EPA Method TO13. The
XAD-2 tubes initially used, however, were smaller in size than the cartridges specified in
EPA Method T013, and could not accommodate the large air sampling volumes recom-
mended. Larger (EPA Method TO13 specified) cardridges were procured and used during
the October-November timeframe. In order to look for very low levels of PAHs, 24-hour
high volume filter samples were also collected (reference 14). All three media were Sohxlet-
extracted for 18 hours (PUFs with ethyl ether/hexane filters and XAD-2 with methylene
chloride). The extracts were concentrated to one milliliter (mL). Filter extracts had to be
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taken through a cleanup procedure by passing them through a silica gel column to separate
the PAH-containing aromatic fraction from the large amount of aliphatic hydrocarbons
present. Sample extracts were analyzed by gas chromatography using flame ionization and
photoionization detectors, with mass spectral confirmé&ions performed on approximately 25
percent of positive samples.

(8) Ambient air monitoring for volatile organic compounds was performed with
Tenax adsorption cartridges (reference 15). These cartridges were sampled two-in-series,
with the back cartridge serving as a check on sample breakthrough. The analytical technique
consisted of thermal desorption of the tubes to deposit collected vapors onto a trapping
material. The trap was in turn thermally desorbed, and the vapors passed through a gas
chromatograph iNt0 a Mass spectrometer. Seven target hydrocarbon analytes were
quantitated in all samples, and all samples were screened for the presence of nontarget
analytes as tentively identified compounds (TICs).

b. Industrial Hygiene Methods.
(1) Acid gases were sampled using silica gel tubes [see paragraph 1&(l)]. .

(2) Asbestos fibers were sampled on 25 millimeter (mm) cellulose ester membrane
filterswith a conductive cowl on the cassettes. Counting Was done with a phase contrast
microscope (reference 16). Bulk samples for asbestos qualitative identification were analyzed
using polarized light microscopy (reference 17).

(3) Benzene, toluene, xylene, and light hydrocarbons were collected on standard
charcoal tubes (reference 18 and 19) and passive sampling badges (reference 20) (3M®
Company 3520 Organic Vapor Monitors). Samples were desorbed with carbon disulfide and
analyzed using gas chromatography with flame ionization detection. Standards of benzene,
toluene, and xylene were used to quantify these compounds and to estimate the other
chromatographic peaks as “total hydrocarbons.”

(4) Coal tar pitch volatiles were measured as the percent benzene soluble fraction of
the weight of material collected from air on a glass fiber filter (reference 21). These filters
were desorbed with benzene, and the weight of benzene soluble r& due was determined
gravimetrically. Samples found to contain amounts in excess of the OSHA Permissible

® 3M is aregistered trademark of Minnesota Mining and Manufacturing Company, St. Paul,
Minnesota.
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Exposure Limit (PEL) were solvent exchanged into acetonitrile and re-analyzed for PAH
content by High Performance Liquid Chromatography (HEW) using fluorescence and
ultraviolet (UV) detection.

(5) There were several cellulose ester filters sampled for vanadiom (V) or lead (Pb)
(references 8 and 22); these were analyzed by inductively-coupled plasma (V) or by graphite
furnace atomic absorption ®b). There were also a small number of polyvinyl chloride
(PVC) membrane filters sampled for respirable quartz and analyzed by x-ray diffraction
(reference 23).

(6) Industrial hygiene sampling for PAHs was conducted on PTFE (Teflon) filters in
series with XAD-2 tubes (ORBO 43, Supelco, Inc.) (reference 24). Both media were
desorbed with acetonitrile and analyzed via HPLC using a reverse phase C-18 type column,
acetonitrile/water eluent, and UV and fluorescence detection.

(7) Personal monitoring for exposure to NO, and SO, was performed using
chemically-treated molecular sieve tubes (ORBO 76, Supelco, Inc.) (reference 25). The
gases were oxidized to nitrate or sulfate and analyzed by ion chromatography in a manner
analogous to the acid gases analysis.

c. Soil Methods.

(1) Soil samples were analyzed for 14 metals. Samples were digested using a
procedure employing nitric acid, hydrogen peroxide, and hydrochloric acid (reference 26).
Analyses were performed using techniques appropriate to the particular metal: atomic
absorption cold vapor for mercury, graphite furnace atomic absorption for Pb and arsenic,
and inductively-coupled plasma for the remaining metals (references 9, 10, 12, 22, and 26).
Additionally, the quartz content of several of these soil samples Was estimated using x-ray
diffraction spectroscopy (reference 27).

(2) Gas chromatography/mass spectroscopy (GC/MS) was used to analyze soil
extracts for semivolatile organic compounds. The s0ils (30 gram samples) were extracted
ultrasonically with a solvent mix of methylene chloride and acetone, and the extract
concentrated to 1 mL (reference 28). The GC/MS was standardized to search for and
quantitate 63 target analytes, and to perform a search for other TICs with an estimation of
their amounts (reference 29).
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2. QUALITY ASSURANCE.

a Bemen] Bfdaxdolwas made to maintain the integrity of samples and to
provide high quality data throughout the laboratory portion of this health risk assessment.
All samples were kept under chain-of-custody from the time of sampling until their analyses
were complete. Samples were transported from Saudi Arabia to the laboratories in coolers
containing dry ice, and those samples requiring continued refrigeration were stored at 4 °C.
Various externa quality controls were provided by laboratory quality control coordinators for
analysis along with the samples. There were also external quality controls submitted by the
U.S. Army Environmental Hygiene Agency Analytical Quality Assurance Division
(USAEHA AQAD). Additiondly, the analysts made controls of their own to maintain a
check on instrumental and procedural performances. Known outlier values were r-e-analyzed
whenever possible, duplicate instrumental analyses were often conducted, and check
standards were run frequently throughout the course of all batch analyses. Specific quality
assurance as applied to the various methodologies are discussed below.

(1) Ambient Air Samples.

(@) Acid gases were sampled primarily on silica gel tubes and analyzed by ion
chromatography. The ORBO 70 tubes were also used as a backup to the silica gel tubes to
check for the presence of organic acids. However, we discontinued using these tubes when
it was discovered that silica gel effectively traps organic acid vapors. Internal quality
controls were analyzed with most sets of samples to measure instrumental performance and
to monitor the desorption efficiencies of the acids (nitric, sulfuric, acetic, and formic) from
the tubes. These efficiencies were used as a correction factor for samples analyzed in
conjunction with these controls. External quality controls were also analyzed with most sets
of samples as a check on overall laboratory proficiency.

(b) Threetypes of passive dosimeters were used to measure concentrations of EPA
criteria gaseous pollutants. Dosimeters used for NO, and NO, were analyzed by a
colorimetric procedure. The internal quality control for this procedure involved analyzing a
known spike concentration prepared from a different chemical source than the standard
concentrations.  This was tested with each batch of samples as an instrumental check.
External controls were independently submitted as dosimeters Spiked with known
concentrations of nitrite. Both the ozone dosimeters and the after reactions of their
chemically-treated filters to nitrate SO, dosimeters were analyzed by ion chromatography and
sulfate, respectively. Internal and external controls consisted of spikes of nitrate or sulfate
on dosimeter filters.
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. (c) Extensive quality assurance was applied to the metals analyses of high volume
filters and mercury tubes. Precision of the amalytical instrumentation was tested by duplicate
analyses of many prepared filter sample solutions. Additionally, some filters were split in
half and the two sides acid-digested and analyzed separately in order to give an indication of
the precision of the entire sampling and analytical method. There were also numerous filters
split in half, and one-half was spiked with known amounts of the analyte metals as a measure
of matrix effects on recoveries. Finaly, there were blanks and external controls tested with
all batches of samples. Blank mercury tubes were spiked with known amounts of mercury to
determine the desorption efficiency from the tubes. These efficiencies were used to correct
sample results. External quality control spikes were analyzed to measure laboratory
proficiency with the procedures used.

(d) There were three different sampling media used for sampling PAHS:
polyurethane foam cartridges, XAD-2 resin tubes and cartridges, and high volume quark or
glass fiber filters. Method recoveries were monitored by spiking known quantities of the
target PAHs on sampling media and putting them through the entire, extraction and analysis
procedures. |n the case of the filters, this included a rigorous sample cleanup step. There
were also externally prepared control spikes run with some of the sets of samples. In
addition to controls prepared at the |aboratory, some travel controls were prepared by spiking
sampling mediain the field to indicate the effects of travel conditions on samples. These
controls were shipped back to USAEHA with the regular samples for analysis.  Samples
were analyzed by GC using flame ionization and photoionization detectors. Some samples
which had chromatographic peaks corresponding to the retention times of target PAHs and
those with many interfering peaks were re-analyzed using a different chromatographic
column. A GC mass spectrophotometer was employed for verifications of positive hits on
many samples. Check standards were run after every five samples (three for filters) to
ensure proper instrumental performance.

() The Tenax tubes sampled for EPA Method TO1 method had surrogate compounds
added to every sample, blank, and check standard to monitor the instrumental performance
during their GC mass spectral analyses. Mass spectrometer performance was also verified
through tuning checks every workshift and through the analysis of check standards.
Recalibration using a full range of standards was performed when required. All quantitation
was conducted using internal standards added to each sample, and the peak areas of these
standards were monitored to maintain proper instrumental sensitivity. External controls
prepared by spiking Tenax tubes with target compounds were analyzed with most sets of
samples. Several travel controls from the field were also analyzed.
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(f) High volume filters were tested for their inorganic anion content (chloride, nitrate,
sulfate) via ion chromatography. There were filters spiked with these target anions and
carried through the analytical procedure to monitor method performance. The basic
extraction and analytical method used was the same method used for silica gels for acid

gases-
(2) Industrial Hygiene Samples.

(@) Severa sets of silica gel tubes for acid mists were collected as persona
monitoring samples. These tubes were similar to the ambient silica gel tubes described
above and were analyzed with them.

(b) Asbestos was analyzed by fiber counting. Quality controls from NIOSH
proficiency testing rounds were run with each set. Analyses included duplicates and cross-
duplicates (analysis by asecond analyst).

(c) Internal and external controls regulated the quality of the GC analyses of charcoal
tubes and passive monitors for benzene, toluene, and xylenes, and estimation of total
hydrocarbons. Spiked tubes and monitors prepared by the analysts were analyzed with each
batch of samples and used for determination of desorption efficiencies. Exteral controls
were also analyzed to check analytical proficiency. Duplicate injections were made of
positive samples and qualitative confirmations made by injections onto a second
chromatographic column of different polarity than the quantitating column.

(d) Coal tar pitch volatiles were analyzed by a gravimetric procedure for weight of
percent benzene soluble fraction on sampled glass fiber filters. Calibration of the analytical
balance used was checked before each use. The accuracy and sensitivity of the procedure
was checked through a series of repetitive weighings of calibration standards. Samples found
to have an amount of benzene soluble fraction exceeding 0.2 milligrams per square meter
(mg/m*) were then analyzed by the HPL C procedure used to monitor polynuclear aromatic
hymns.

(e) Industria hygiene monitoring for exposure to PAHs was done with Teflon filters
@articulates) and ORBO 43 XAD-2 tubes (Vapors). Spikes containing 16 target compounds
were made onto blanks of both media types to correct solvent desorption efficiencies of
samples and to check instrument performance. Externally prepared control spikes were also
run with the various sample sets. Two types of HPLC detectors, W and fluorescence, were
used in series to determine PAHs during chromatographic runs. Maost compounds could be
found by either detector, so one served as a check of the other. Some samples were further
confirmed by GC mass spectroscopy. Severa travel control spikes on PTFE (Teflon) filters
were prepared in Saudi Arabia and sent with samples for anaysis.
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() The quality assurance accompanying the analysis of ORBO 76 tubes for NO, and
SO, was similar to that applied to the other tube methods. Internal spikes and external
quality control samples were analyzed along with the samples. The analysis of blank
sampling media from each set was especially important since this particular sampling medium
often has interfering background problems.

(g) The few metals analyses performed for V and Pb on cellulose ester filters were
analyzed with the same degree of quality control as the ambient air samples. An NIOSH
proficiency testing filter was run with the filters analyzed for respirable quartz.

(3) soil Samples.

(&) The same general analytical techniques used to analyze filter samples for metals
were used for soil samples, and the same degree of quality assurance was applied. There
were analyses of duplicate sample aliquots, duplicate injections of extracted soil solutions,
extracted soil solutions which were spiked prior to analysis, and external control samples.
Matrix spikes on portions of some of the actual samples were also analyzed as a check on
accuracy and matrix effects of the soils. Check standards were re-amalyzed throughout the
processing of each batch of samples.

(b) Quality assurance for soil semivolatiles analyses was conducted through using
duplicate injections into the GC mass spectrometer, anayzing matrix-spiked soils, and
analyzing duplicate matrix-spiked soils. Surrogate compounds were added to every soil
sample to monitor the recoveries of the target analytes from the soil during the extraction
process. Quantitations were performed using internal standards added to each sample
solution after extraction.

b. Problem Areas. An assessment of this magnitude and urgency could not be conducted
without some difficulties arising which may occasionally have some negative impact on data
quality. There were two general areas where the laboratories could not always maintain
desired surety of quality.

(1) Sample Holding Times.

(@ The recommended holding times for some types of samples could not always be
met due to the enormous logistical difficulty in getting a sample from field to the laboratory.
The Tenax tubes for EPA Method TO1 method and soil samples for semivolatiles often
exceeded the 2-week recommended time by afew days. Sampling media for PAHs should
be extracted for analysis within 1 week of sampling, but this was seldom the case.
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Fortunately, spiked PAH and EPA Method TOL1 travel controls submitted from the field
indicate that there was little loss of target analytes from any of the media even after several
weeks.

(b) Although dry ice was added to the cooler prior to shipping the samples, it usually
disappeared by the time the cooler arrived at the laboratory. Therefore, it is likely that some
samples were briefly maintained at temperatures higher than recommended for storage.
Again, Tenax tubes and PAH samples would be those most impacted,

(2) Analytical Data.

(@) Controls were analyzed for each type of sampling media and laboratory analysis
procedure. However, fewer controls than desired could be prepared due to a shortage of
blank sampling media during the sampling and analyses period. For example, only one
internal and one external control for SO, dosimeters were available for this parameter during
al the sample analyses.

(b) Some PAH high volume filters had to be used as part of the method
implementation process for this procedure rather than ascontrols. Therefore, not much spike
datais available for this preliminary assessment. Only two XAD-2 spiked travel wntrols
survived shipment; several others arrived broken and could not be salvaged. A few other
controls of the various types were lost during analyses due to instrument failures, breakage,
or analytical interferences.

(c) Most of the analyses were conducted following recommended EPA, NIOSH, or
OSHA procedures, but the PAH analysis from high volume filters was taken from literature
and is not standard to the USAEHA laboratories. The PAH method was added to the list of
tests after the sample survey had already begun, so it has not been fully validated by this
Iaboratory. The request to analyze high volume filters for inorganic anions was also an
afterthought; this is not a standard procedure, athough it is similar enough to other filter
sampling and analysis procedures that it probably produces reasonably good results.

3. QUALITY CONTROL DATA.
a. Tables E-I through E-38 contain the analytical quality control data for all samples

collected from May through November 1991 in support of the Kuwait Oil Fire Risk
Assessment.
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b. The USAEHA AQAD assigns sample numbers to all samples sent to the laboratories
for anaysis. The columns |abeled “Relevant Samples’ (Lab #s) in these tables indicate the
specific quality controls that were anatyzed in conjunction with particular batch(es) of
samples.

C. There are several types of table column headings for the nonmetals analytes and
mercury tubes. These headings vary according to the types of quality assurance being
performed on the assorted types of samples:

(1) Desorption Efficiencies were determined by the laboratory analysts by spiking
known amounts of analytes onto blank sampling mediaand analyzing for the percent
recoveries. These efficiencies were used to correct sample and control results.

(2) Control Recoveries Were the results of analyses of externally (nonanalyst)
prepared spiked blank sample media or standard reference materials. They give an indication
of the precision and bias of the analytical method.

(3) Surrogate Recoveries were those for known amounts of spiked compounds that
were added to the samples prior to processing for mass spectral analysis. They give an 7
indication of sample matrix effects on recoveries of target analytes. .

(4) Internal Controls Were analyst-prepared analyte Solutions used to evaluate
method instrument performance.

d. There are four kinds of quality assurance tables provided for the metals results of high
volume filter anayses:

(1) External Controls were prepared by spiking one-haf of a high volume air filter
sample and analyzed for percent spike recovery. The results were corrected for background
determined from the unspiked half filter anaysis.

(2) Prepped Duplicate results were generated by independent analyses of both halves
of a sample filter.

(3) Instrument Duplicate analysis data reflect the results of duplicate analyses of a
single-prepared filter or mercury tube sample solution.
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(4) Post-Digested Instrument Spike data were recovery data for split prepared filter
or mercury tube sample solutions where one-half were spiked with kmown amounts of target
analytes prior to instrumental analysis. Results were corrected for background determined

from the unspiked portion analyses.

RICHARD W. BISHOP
Senior Chemist
Organic Environmental Chemistry Division
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TABLE E-I. ACID GASES ON SILICA GEL TUBES

Desorption Efficiencies Control Recoveries Rel evant Sanpl es

(Average Percent) (Average Percentl (Lab #s)
Amt . 3 Amt , %
HNO3
10 ug 91 8 ug 113 Y1634-48
11 ug 107 Y1642
15 ug 114 10 ug 100 Y1800-04, Y2068-74
7 ug 107 6 ug 95 ¥1892-Y1901
14 ug 92 Y1902
8 ug 111 1 ug 95 Y2075-84
10 ug 97 10 ug 101 Y2566-74, Y3054-66
11 ug 108 10 ug 92 Y2718-24, Y¥2990-83
8 ug -94 Y2992
13 ug 106 8 ug 105 ¥2739-47, Y¥3351-54
12 pg 108 11 ug 104 Y3326-30
10 ug 110 ¥3623-29, Y4723-37 .
12 ug 100 8 ug 100 Y4179-83, Y5064-76
12 ug 99 10 pg 102 Y4074-94
24 g 137* Y4737
12 ug 105 12 ug 108 Y5563-82
10 ug 100 14 K9 100 Y6065-76
7.5 kg 97 Y7356-68
14 ug 100 Y8119-34, Y8443-56
10 ug 100 12 ug 100 Y8486-90, ¥YS5074-80
Y8896-Y8902
12 pg 98 11.5 ug 116 Y9749-68
10 ug 100 13 ug 108 Y9998-20016
10 ug 117 14 pg 93 20839- 68
10 ug 84 12 ug 109 21213-22
10 ug 85 13 ug 108 Z1504-10
10 ug 85 13 Mg 108 21621- 26
10 ug 88 12 ug 92 72085-98
10 ug 90 10 ug 100 22501-07,22697-702
10 ug 95 12 ug 108 23236-42
10 ug 96 8 ug 112 23379-83
8 ug 96 23673-79, Z4011-23
8 ug 95 20 pg 100 24097-24111
8 ug 112 20 ug 101 Z5302-19, 25640-42
8 ug 95 20 ug 95 25930-42, Z6523-32
* = outlier .
Mean 99. 7% Mean 102. 9% .
SD 9.1% SD 9. 0%

cv 0. 091 cv 0. 088
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TABLE E-1.

ACI D GASES ON SILICA GEL TUBES (Conti nued)

Desorption Efficiencies

Contr ol

Recoveri es

Relevant Sanpl es

(Average Percent) (Average Percent) (Lab #s)
Amt . % Amt . %
H2S04
9 pg 122 8 ug 97 Y1634-48
14 pg 84* Y1642
1 ug 96 6 pg 95 Y1800-04, Y2068-74
15 ug 102 10 ug 104 ¥1892-Y1902
11 ug 128* Y1902
11 K9 104 10 ug 106 Y2075-84
10 K9 103 10 ug 94 Y¥2566-74, Y3054-66
7 B9 94 10 aug 106 Y2718-24, Y2990-93
8 ug 106 Y2992
11 ug 106 8 ug 82 Y2739-47, Y3351-54
10 ug 93 11 ug 111 ¥3326-30
10 ug 120 Y3623-29, Y4723-37
24 ug 93 Y4737
12 49 90 8 ug 105 Y4179-83, Y5064-76
12 B9 103 10 ug 103 Y4074-94
12 kg 101 12 ug 100 Y5563-82
10 ug 100 15 ug 107 Y6065-76
7.5 ug 99 ¥7356-68
14 pg 107 Y8119-34, Y8443-56
10 pg 108 12 ug 108 ¥8486-90, Y9074-80
13 ug 108 Y8896-Y8902
12 ug 98 11. 5 ug 110 Y9749-68
10 ug 100 12 ug 100 Y9998-Z0016
10 ug 115 14 ug 100 Z0839-68
10 ug 80 11 gug 100 Z1213-22
10 ug 85 13 ug 108 Z21504-10
10 ug 85 13 ug 108 21621-26
10 ug 89 12 ug 100 Z2085-98
10 ug 101 9 ug 88 Z2501-07,%2697-702
10 ug 100 10 ug 110 23236- 42
10 ug 100 8 ug 106 23379-83
8 ug 103 20 ug 102 Z3673-79, Z4011-23
8 ug 81 20 ug 109 24097-2Z4111
8 ug 110 20 ug 102 25302-19, Z5640-42
8 g 100 20 ug 110 25930-42, Z6523-32
* = outlier
Mean 99. 6% Mean 102.8%
SD 10. 4% SD 8. 6%
cv 0. 104 cv 0, 083
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TABLE E-1. ACI D GASES ON SILICA GEL TUBES (Conti nued)
Desorption Efficiencies Control Recoveries Relevant Sanples
(Average Percent) (Average Percent) (Lab #3)
Amt ., % Amt . %
HC1
10 ug 88 9 ug 111 22697-22702
10 ug 120 11 pg 91 23236-42
8 ug 100 10 ug 70 Z3379-83
8 ug 81 20 pg 117 Z3673-79, Z4011-23
8 ug 112 20 ug 84 Z4097-24111
8 ug 91 20 ug 94 Z5302-19, 25640-42
8 ug 103 20 ug 110 Z5930-42, 26523-32
Mean 99. 3% Mean 96. 7%
SD. 13. 8% SD 16. 9%
cV 0.139 cv 0.174
Acetic
10 kg 100 10 ug 100 Y6065-76
10 ug 100 10 ug 100 Y8119-34, Y8443-56
10 ug 100 12 ug 100 Y8486-90, ¥9074-80
Y8886-Y8502
10 ug 100 10 ug 100 Y9998-20016
10 pg 86 6 ug 83 20859-68
10 ug 89 9 ug 82 21213-22
10 ug 87 12 ug 100 Z1504-10
10 ug 87 12 ug 100 Z21621-26
10 g 100 14 pg 114 Z2085-98
10 ug 109 22501-07,22687-~-702
10 ug 120 8 ug 100 Z3236-42
8 ug 88 20 ug 147*  Z3379-83
12 ug 75 9 ug 117 23673-79, 24011-23
12 ug 83 10 pg 135 Z4097-Z4111
10 ug 98 10 ug 109 25302-19, 25640-42
10 ug 110 10 ug 89 Z25930-42, Ze523-32
* = outlier
Mean 95. 8% Mean 105. 1%
SD 11. 6% SD 17. 6%
cV 0.121 cV 0.168
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TABLE E-1. ACID GASES ON SILICA GEL TUBES (Conti nued)
Desorption Efficiencies Control Recoveries Rel evant Sanpl es
(Average Percent) (Average Percent) (Lab #s)
Amt . % Amt .
Form c
10 ug 100 10 ug 100 Y6065-76
10 ug 80 10 ug 80 Y8119-34, Y8443-56
12 ug 91 12 ug 92 Y8486-90, Y9074-80
Y8896-Y8902
10 ug 100 10 ug 100 ¥9998-20016
10 ug 97 8 ug 100 Z0859-68
10 pug 100 10 ug 90 21213-22
10 pg 100 12 ug 83 Z1504-10
10 ug 100 12 ug 83 21621-26
10 ug 100 14 w9 86 22085-98
10 ug 108 14 ug 107 Z22501-07,
22697-22702
. 10 ug 90 10 ug 110 23236-42
_ 12 ug 100 9 ug 96 Z3379-83
10 ug 80 9 ug 125 Z3673-79, Z4011-23
14 pug 78 10 ug 128*  24097-24111
10 ug 89 10 ug 88 Z5302-19, Z5640-42
10 ug 103 10 ug 102 25930-42, Z26523-32
e = outlier
Mean 94. 8% Mean 98. 1%
SD 9.0% SD 14. 2%
cv 0. 095 cv 0. 144
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TABLE E-2. ORGANIC ACIDS ON ORBO 70 TUBES

Desorption Efficiencies Control Recoveries Rel evant Sanpl es

(Average Percent) (Average Percent) (Lab #s)
Am % Amt: . 3
Acetic
11 ug 64 8 ug 100 Y1626-33
10 ug 102 14 ug 91 Y2088-100,Y¥2557-75
S ug 104 Y2748-57
10 pug 90 Y2757
S ug 104 Y4095-115
Mean 93. 5% Mean 93. 7%
SD 19. 7% SD 5. 5%
) cv 0.211 cv 0. 059
Formig
12 ug 100 8 ug 93 Y1626-33
12 ug 129 Y2748-57
12 ug 129 Y4095-115
Mean 119. 3%
SD 16. 7%
cv 0. 140
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TABLE E-3. ANITONS ON H GH VOLUME Al R FI LTERS

Cl- NO3 - S04-
Desorption Efficiencies Desorption Efficiencies Desorption Efficiencies
(Average Percent) (Average Percent) (Average Percent)
Ant % Ant . % Ant . %
8.6 ug 86 8 ug 80 10 ug 100
10 ug 110 10 ug 70 10 ug 90
10 ug 90 10 ug 100
11 ug 110
Mean 95. 3% Mean 75. 0% Mean 100. 0%
SD 12. 9% SD 7.1% SD 8.2%
cv 0.135 cv 0. 082

Control Recoveries
(Average Percent)

20 ug 110 20 pg 90 20 ug 110
25 ug 88 25 pg 76 25 ug 108
10 ug 100 10 ug 80 10 ug 120

10 pg 70 10 ug 130
Mean 99.3% Mean 79. 0% Mean 117.0%
SD 11. 0% SD 8. 4% SD 10. 1%
cv 0.111 cv 0. 106 cVv 0. 087

Rel evant sanples: Selected filters were analyzed from sets ¥5607-Y5706,
Y6461-87, Y8241-64, Y8532-48, Y8944-Y9117, Y9819-36, 20074-89, Z0764-94,
24351-66, Z5461-80, Z5895-5970, and Z6542-51.
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TABLE E-4. ASBESTOS FI BERS ON CE FILTERS

Controls Anal yzed Fi ber s* Rel evant Sanpl es
(NIOSH PAT Samples) Count ed (Lab #s)
Q82739 107 Y1983-86
Q@2743 108 "
Q82738 212 . Y4156-Y4206
* Fiber count within NIOCSH specified control limts.
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TABLE E-5. BTX ON CHARCOAL TUBES/OVMs
Desorption Efficiencies Control Recoveries Relevant Samples
(Average Percent) (Aver age Percent) (Lab #s)
Amt . ¥ Amt . ¥
Benzene - (I
1.76 mg 95 1.76 ny 84 Y0885-90,Y1100-02
0.2 mg 92 Y1101
1.76 ngy 82 1.76 ny 110 Y1598-Y1605
1.75 ngy 106 Y1713
0.176 mg 103 1.76 mg 85 Y¥1790-99
0.87 ngy 79 0.176 ny 9 1 ¥2711-17
0.44 mg 97 0.176 ngy 102 Y3ol19-22
2.6 ngy 102 Y3021
0.26 mg 100 0.176 ny 8 8 Y3331-45
0.26 ngy 79 0.29 mg 1 0 4 Y6079-87,Y6560-85
0.35 ny 101
0.87 mg 83 0.24 mg 9 0 ¥5125-30,Y8491-98,
. Y7397-Y7403
" 0.44 mg 80 0.20 mg 9 2 Yo059-61, Y9735-44
. 0.176 m 72-82, 2 -1
1.73 mg 92 Q.11¢ 18§ Y9972-8 R 0800-16
0.246 ny a9 "
0.176 mg 93 0.53 ny 103 21204-12
Mean 90.3% Mean 95. 7%
SD 9.2% SD 8.6%
cv 0.102 cv 0.089
Benzene - OVM
0.176 ny 99 1.76 mg 9 7 Y1606-13,Y1781-89
0.44 mg 97 0.176 ny 9 4 Y3008-11
0-264 Ny 96 ¥3339-45
Mean 97.3% Mean 95. 5%
SD 1.5% SD 2.1%
cv 0.016 cv 0.022
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TABLE E-5. BTX ON CHARCOAL TUBES/OVMs ( Conti nued)

Desorption Efficiencies Control Recoveries Relevant Sanples
(Average Percent) (Average Percent) (Lab #s)

Amf % Am 1

Tol uene - CT

1.73 ny 99 1.91 ny a5 Y0885-90,Y1100-02
0.2 mg 91 Y1101
1.732 ny 7 9 1.74 ny 115 Y1598-Y1605
1.75 ny 110 Y1713
0.173 ny 109 1.91 ny al ¥1790-99
0.87 ny 80 1.73 ny ar ¥2711-17
0.44 mg 97 1.73 ny 103 Y3019-22
2.6 ny 101 Y3021
0.26 ny 105 1.73 ny 91 Y3331-45
0.26 mg 81 0.29 ng 102 Y6079-87,Y6560-85
0.35 mg 106
0.87 mg ad 0.25 ng 9s Y5125-30,Y8491-98,
Y7397-Y7403
0.44 mg 75 0.21 mg 97 Y9059-61, ¥9735-44
0.173 mg 66 1.73 mg 141* Y9972-82, 20800-16
2.08 mg 148%* "
2.43 mg 141%* "
0.173 ny 102 1. 04 ny 95 Z1204-12
Mean 90. 2% nmean 96. 4%
SD 14. 3% SD 9. 8%
cv 0. 159 cv 0.101
JTol uene - oVM
0.173 ny 106 1.73 ng 9 0 Y1606-13,Y1781-89
0.44 ny 100 1.73 ny 9 7 Y3008-11
0. 260 mg 103 Y¥3339-45
Mean 103. 0% Mean 93. 5%
SD 3. 0% SD 5. 0%
cv 0. 029 cv 0. 053

e OUtliers
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TABLE E-5.

BTX ON CHARCOAL TUBES/OVMs ( Conti nued)

Desorption Efficiencies

Control Recoveries Relevant Samples

(Average Percent) (Average Percent) (Lab #s)
Amt ., % Amt . %
Xvlene - CT
1.74 ny 91 2.61 ny 9 4 Y0885-90,¥Y1100-02
0.2 myg 102 Y1101
1.738 ny 84 2.32 ny 106 Y1598-Y1605
1.75 ng 103 Y1713
1.738 ny 100 2.61 ngy 9 1 Y1790-99
1.76 ny 80 1.74 ny a9 Y2711-17
0.44 ny 95 1.73 ng 106 ¥3019-22
2.6 mg 105 Y3021
0.26 ny 108 2.61 ng 9 8 Y3331-45
0.26 ny 83 0.29 ny 9 9 Y6079-87,Y6560-85
0.35 ny 106
0.87 ny 85 0.24 ng 9 4 Y¥5125-30,Y8491-98,
Y7397-Y7403
0.44 ny 76 0.21 mg 9 7 Y9059-61, Y9735-44
1.738 . Y9972-82, Z0800-16
s pggm RS weTres,
2. 43 'y 100 ;
1.738 mg 101 1.04 ny 9 9 21204-12
Mean 91. 9% Mean 99. 5%
SD 10. 5% SD 5. 4%
cv 0.114 cv 0. 054
Xvl ene - OVM
1.738 ny 107 1.738 ng 9 6 Y1606-13,Y1781-89
0.44 mg 100 1.74 ng 9 8 ¥3008-11
0.261 ny 1 0 6 ¥3339-45
Me an 104. 3% Mean 97. 0%
SD 3.8% SD 1.4%
cv 0. 036 cv 0. 015
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TABLE E-6. COAL TAR PITCH VOLATILES ON GLASS FI BER FI LTERS

Statistics for Gavinetric Determ nati on of Benzene Sol ubl es

20 Ny 50 ny 100 ny
Weight Weight Weight
20. 0314 50.056 100.122
20.0310 50.057 100. 121
20.0304 50.053 100.122
20.0301 50.052 100.121
20.0303 50.054 100. 119
20.0300 50.054 100.120
20.0304 50.057 100. 117
20.0309 50.053 100.120
20 .0300 50.054 100. 119
20.0275 50.053 100.118
Mean 20.0302 50.054 100.120
SD 0.001056 0.001767 0.001663
cV 0.0000527 0.0000353 0. 0000166
VAR 0.0000011 0.0000031 0. 0000027

Cahn Mdel 29 Autonmtic Electrobalance used:
Date Cali brat ed: 31 Oct 90
Expiration of Calibration: 31 Oct 91

OSHA Method 58 states that the detection Ilimt of the
anal ytical method corresponds to twi ce the standard deviation of
the precision data for the 50 nmg weight (taking a dilution factor
of 2 into account). Thereforethe detection limt for the
procedure is 0.007 mg/sample x2 x2, or 7 ug/sample.

Relevant Sanpl es

(Lab #s)
Y0891-95 Y3003-09 ¥9052-58
Y1094-96 Y3302-07 Y9721-30
Y1590-97 Y5606-50 Yo987-97
Y1825-29 Y7404-09 Z0822-38
¥2702- 10 Y8475-85 Z21188-95
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TABLE E-7. CRITERI A PCLLUTANTS ( GASEQUS) ON DOCSI METERS

I nternal Controls Control Recoveries* Rel evant Sanpl es
(Average Recoveri es) (Average Percent) (Lab #s)
Amt . % Am %
NO/NO2
0.6 ug/mL 96 6 ug 102 Y1841-45, Y4041-49
Y4192-95
0.6 ug/mL 101 6 ug 88 Y2019-22, Y2700
0.6 pg/mL 101 ¥2586-90
0.6 ug/mL 99 6 ug 96 Y3084-85, Y3359-65
0.6 ug/mL 108 Y4655-56, Y5592
6 ug 98 Y7351-55, Y8228
6 ug 95 Y8421-25
2 pug 98 23690-92,2Z3994-01,
2 pug 90 Z4140-51,25353-56,
Z5661-67,25957-58
. Mean 101.0 % Mean 95.3 %
SD 4.4 % SD 4.9 %
cv 0. 044 cv 0. 051
S02
12 pug 102 10 ug 114 Y4017-28,Y7346-50,
Y8227, Y¥Y8416-20 .
10 K9 130 Z3684-86,23986-93
10 ug 97 Z24128-39,25357-62
10 ug 120 4 Kg 100 Z5668-73
Mean 112.3 % Mean 107.0 %
SD 15.4 % SD 9.9 %
cv 0.137 cv 0. 093

e External controls (spiked filters)
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TABLE E-7. CRI TERI A POLLUTANTS (GASEQUS) ON DCSI METERS
(Cont i nued)
Internal Controls Control Recoveries* Rel evant Sanpl es
(Aver age Recoveri es) (Aver age Percent) (Lab #8)
Amt . % Am %
Qzone
20 ug 120 Y1851-55
5 ug 70 Y3088-89, Y3346-50
5 ug 88 Y4029-40
20 upg 92
20 ug 107
-5 pg 75 .
20 ug 128 ¥2027-30, Y2580-82
20 ug 95 Y4184-87, Y4662-66
Y5586-88, Y7342-45
10 g 80 10 ug 95 Y4043, Y8226
Y8412-15
10 ug 90 Z3687-89,23978-85
10 ug 98 24116- 27
15 ug 100 "
10 ug 120 Z3547-52
10 ug 110 Z5654-60-
Mean 95.8 % Mean 111.5 %
SD 15.8 % SD 23.3 %
cv 0. 165 cv 0. 209

e External controls (spiked filters)
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TABLE E-8.

NOx/802 ON OREO 76 TUBES

Desorption Efficiencies

Contr ol

Recoveri es

Rel evant Sanpl es.

(Average Percent) (Aver age Percent) (Lab #s)
Ant . % Amt . %
NOx

6 ug 108 Y1614-20
12 ug 95 10 ug 97 Y1819-24
10 ug 100 12 ug 70 Y2031-44
10 ug 80 11 ug 127 Y3013-18
15 ug 100 3.5 ug 140 Y3017
Mean 93. 8% Mean 108. 4%
SD 9. 5% SD 27.2%
cv O 101 cv 0. 250

S02

6 ug 98 Y1614-20
13 ug 85 10 ug 71 Y1819-24
10 ug 130 12 ug 100 Y2031-44
10 ug 110 Y3013-18
11 ug 45%* Y3294-Y3301
Mean 108. 3% Mean 85. 5%
SD 22.6% SD 20. 5%
cv 0. 208 cv 0. 240

.« outlier (interference,

E-25
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TABLE E-9.

PAHs ON H G4 VOLUME AIR FILTERS

Desorption Efficiencies Control Recoveries Rel evant Sanpl es
(Average Percent) (Average Percent) (Lab #s)
Ami % Amt , %
Naphthalene
20 ug <5 Y3369, Y3373-34,
Y4450-57, Y4755-59,
Y5140-45, ¥YS5733-40
5 ug <5 14 ug <5 Y5593-Y5601,
Y5603-06, Y6488-97,
Y7317-26, Y8231-38%
10 ug <5 9 ug <5 Y7327-29, Y8229-30,
Y8240, Y8457-65,
Y8936, Y9100-05,
Y9716-20, 20887-88
3 Spikes ( «<5% ) Y5602, 20017- 19,
Aver age Z0072-73, Z08&%9-86,
Z1223-28, Z1500-03,
Z1649-54, Z2117-19,
Z22508-10, 22730-35,
23017-19, 24277
25333
2- h
10 ug <5 9 ng <5 Y7327-29 thru
25333
1-Methvinaphthalene
10 pg <5 9 ug cs Y7327-29 thru
25333
Biphenvl
10 ug <5 9 ug <5 Y7327-29 thru

E-26
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TABLE E-9. PAHs ON H GH VOLUME Al R FILTERS (Conti nued)

Desorption Efficiencies Control Recoveries Rel evant Sanpl es

(Aver age Percent) (Average Percent ) (Lab #s)
Amt . % Am %
2,6-Dimethvinaphthalene
10 pg <5 9 ug <5 ¥7327-29 thru
25333

Acenaaht hvl en

20 ug <5 Y3369, ¥3373-34,
Y4450-57, Y4755-59,
¥5140-45, Y5733-40

5 ug <5 14 ug <5 ¥5593-Y5601,
¥Y5603-06, Y6488-97,
Y¥7317-26, ¥8231-39

. 10 ug 5 9 ug 144 ¥7327-29, ¥8229-30,
Y8240, Y8457-65,
Y8936, Y9100-05,
¥9716-20, Z0887-88

3 Spikes ( <5% ) Y5602, Z0017-19,

Aver age Z0072-73, 20869-86,
Z1223-28, 2Z1500-03,
Z1649-54, 22117-19,
22508-10, 22730-35,
Z3017-19, 24277

25333
Acenaphthene
20 ug <5 Y3369, Y3373-34,
Y4450-57, Y4755-59,
¥5140-45, Y5733-40
5 ug <5 14 ug <5 ¥5593-Y5601,

Y5603-06, Y6488-97,
¥Y7317-26, ¥Y8231-39

E-27




Fii Rpt, Kuwait O | Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE E-9. PAHs ON H GH VOLUME Al R FILTERS (Conti nued)

Desorption Efficiencies Control Recoveries Rel evant Sanpl es

(Average Percent) (Average Percent) (Lab #s)
Amt . 3 Amt : 1
Acénaphthene n u e d )
10 ug 25 9 ug 44 Y7327-29, Y8229-30,

Y8240, Y8457-65,
Y8936, ¥Y9100-05,
Y9716-20, Z0887-88

3 Spikes ( <12% ) Y5602, 20017-19,

Aver age 20072-73, Z086S5-86,
Z1223-28, Z1500-03,
21649-54, Z2117-19,
Z2508-10, Z2730-35,

23017-19, 24277,
25333 .

uoren

20 ug 42 Y3369, ¥3373-34,
Y4450-57, Y4755-59,
Y5140-45, Y5733-40

5 ug 14 14 ug 36 ¥Y5593-Y5601,
Y5603-06, Y6488-97,
¥7317-26, ¥8231-39

10 ug 42 9 ug 92 ¥Y7327-29, Y8229-30,
Y8240, Y8457-65,
Y8936, Y9100-05,
Y9716-20, Z0887-88

3 Spikes ( 33%) Y5602, 20017-19,
20072-73, Z0869-86,
21223-28, Z1500-03,
21649-54, Z2117-19,
Mean 32. 7% Z2508-10, 22730-35,
SD 16. 2% Z3017-19, 24277,
cv 0. 495 25333

E-28




. Final Rpt, Kuwait G| Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE E-9. PAHs ON H GH VOLUME Al R FI LTERS ( Conti nued)

Desorption Efficiencies Control Recoveries Rel evant Samples

(Aver age Percent) (Average Percent) (Lab #s)
Amt . % Amt . 3
D benzofuran
10 ug 15 9 ug 103 Y7327-29 thru
25333

Phenant hr en
20 ug 105 Y3369, Y3373-34,
Y4450-57, Y4755-59,
¥Y5140-45, Y5733-40

5 ug 20 14 pg 64 ¥5593-Y5601,

Y5603-06, Y6488-97,
Y7317-26, Y8231-39
. 10 ug 89 9 kg 101 Y7327-29, Y¥8229-30,

Y8240, Y¥Y8457-65,
Y8936, Y9100-05,
Y9716-20, Z0887-88

3 Spikes ( 71%) Y5602, 20017-19,

Aver age 20072-73, 2086%-86,
Z1223-28, Z1500-03,
Z1649-54, Z2117-19,

Mean 71.3% Z2508-10, 22730-35,
SD 48. 8% 23017-19, 24277,
cv O 684 25333
Anthracene
20 ug 90 Y3369, ¥3373-34,

Y4450-57, Y4755-59,
Y5140-45, Y¥5733-40

5 pg 42 14 pg 65 ¥5593-Y5601,

Y5603-06, Ye488-97,
Y7317-26, Y8231-39

E-29




Final Rpt, Kuwait Oil Fii HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE E-9. PAHs ON H GH VOLUVE AlIR FILTERS (Conti nued)
Desorption Efficiencies Control Recoveries Rel evant Sanpl es
(Average Percent) (Aver age Percent) (Lab #s)
Amt % Amt. %
Anthracene (Continued)
10 ug 98 9 ung 100 Y7327-29, ¥8229-30,
Y8240, Y8457-65,
Y8936, Y¥9100-05,
Y8716-20, Z0887-88
3 Spikes ( 77%) Y5602, Z0017-19,
Aver age Z0072-73, Z0869-86,
21223-28, 21500-03,
2X649- 54, 2Z2117-19,
Mean 76. 7% Z2508-10, 22730-35,
5)e) 39. 6% 23017-19, 24277
cvV 0.516 Z5333
Carbazole
10 pg 68 S ug 167 ¥7327-29 thru
Z5333
Fl uor ant hene
20 pg 150 Y3369, Y3373-34,
Y4450-57, ¥Y4755-58,
Y5140-45, Y5733-40
5 ug 152 14 pg 70 Y5593-Y5601,
Y5603-06, Y6488-97,
Y7317-26, ¥B231-39
10 ug 110 9 ug 100 Y7327-29, ¥8229-30,

E-30

Y8240, Y8457-65,
Y8936, ¥9100-05,
Y9716-20, Z20887-88




Final Rpt, Kunait O | Fire HRA No. 39-26-L192-91, 5 May- 3 Dec 91

TABLE E-9.

PAHs ON H GH VOLUME AIR FILTERS (Conti nued)

Desorption Efficiencies Control Recoveries Rel evant Sanpl es
(Average Percent) (Average Percent) (Lab #s)
Amt . % Amt . %
Fluoranthene (Continued)
3 Spikes ( 137%) Y5602, 2Z0017-19,
Aver age Z0072-73, Z0869-86,
21223-28, Z1500-03,
Z1649-54, 22117-19,
Mean 137.3% 22508-10, Z2730-35,
SD 23. 7% 23017-19, 24277,
cv 0.173 25333
Pyrene
20 pug 130 Y3369, Y3373-34,
Y4450-57, Y4755-59,
Y5140-45, ¥5733-40
5 ug 120 14 ug 51 Y5593-Y5601,
Y5603-06, Ye488-97,
Y7317-26, ¥8231-39
10 pg 120 9 ug 102 Y7327-29, Y¥8229-30,

3 Spikes ( 123% )

Aver age
Mean 123.3
SD s. 8%
cv 0. 047
20 ug 94

Benzo (a)anthracene

E-31

Y8240, YB8457-65,
Y8936, Y¥9100-05,
¥Y9716-20, 20887-88

Y5602, Z0017-19,
Z0072-73, 20869-86,
Z1223-28, Z1500-03,
21649-54, Z2117-19,
Z22508-10, 22730-35,
23017-19, 24277,
25333

Y3369, Y3373-34,
Y4450-57, Y4755-59,
Y5140-45, Y¥Y5733-40




Final Rpt, Kuwait Oil Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE E-9. PAHs ON H GH VOLUME AIR FILTERS (Continued)

Desorption Efficiencies Control Recoveries Rel evant Sanpl es

(Average Percent) (Aver age Percent) (Lab #s)
Amt . % Amt , %
8€ay anthracene (Continued)
5 K9 108 14 K9 73 Y5593-Y5601,

Y5603-06, Y6488-97,
Y7317-26, Y8231-39

10 pg 120 9 ug 102 Y7327-29, Y8229-30,
Y8240, Y8457-65,
Y8936, ¥9100-05,
Y9716-20, Z0887-88

3 Spikes ( 107% ) Y5602, 20017-19,

Aver age Z20072-73, 20869-86,
Z1223-28, Z1500-03,
21649-54, 22117-19,

Mean 107.3% . 22508-10, 22730-35,
8D 13.0% 23017-19, 24277,
cv 0.121 25333
Chrygene
20 pg 91 Y3369, Y¥3373-34,

Y4450-57, Y4755-59,
Y5140-45, YS5733-40

5 Mg 102 14 ug 112 ¥5593-Y5601,
¥5603-06, Ye488-97,
Y7317-26, ¥8231-39

10 pg 120 9 ug 102 Y7327-29, Y8229-30,
Y8240, Y8457-65,
Y8936, ¥9100-05,
¥9716-20, Z0887-88

E-32




Final Rpt, Kuwait Oil Fire HRA No. 39-26-1192-91, 5 May - 3 Dec 91

TABLE E-9. PAHs ON H GH VOLUMVE Al R FILTERS (Conti nued)

Desorption Efficiencies Control Recoveries Relevant Sanpl es

(Average Percent) (Average Percent) (Lab #s)
Ami % Amt , %
Chrvsene ntin
3 Spikes ( 104% ) Y5602, 20017-19,
Aver age 20072-73, 20868%8-86,

Z21223-28, Z1500-03,
21645-54, 22117-19,

Mean 104 .3% Z2508-10, 22730-35,
SD 14.6% Z3017-19, 24277,
cv 0.140 25333

zo (b) T hen

20 pug 100 Y3369, Y3373-34,
Y4450-57, Y4755-59,
¥5140-45, Y¥5733-40

5 ug 114 14 ug 94 Y5593-Y5601,
Y5603-06, Y6488-97,
Y7317-26, ¥8231-39

10 pg 120 9 ug 102 Y7327-29, ¥8229-30,
Y8240, Y8457-65,
Y8936, Y9100-05,
Y9716-20, Z0887-88

3 Spikes ( 111% ) Y5602, Z0017-19,

Aver age Z0072-73, Z0869-86,
Z21223-28, 21500-03,
Z21649-54, 22117-19,

Mean 111.3% 22508-10, Z2730-35,
SD 10.3% Z3017-19, 24277,
cv 0.092 25333

E-33




Fina Rpt, Kuwait Oil Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE E-9. PAHs ON H GH VOLUVE AIR FILTERS (Conti nued)
Desorption Efficiencies Control Recoveries Rel evant Sanpl es
(Average Percent) (Average Percent) (Lab #s)
Amt. ¥ Amt . %
nzo (k uor hen
20 pg 80 Y3369, Y3373-34,
Y4450-57, Y4755-59,
Y5140-45, Y5733-40
5 pg 118 14 ug 79 Y5593-Y5601,
Y5603-06, Y6488-97,
Y7317-26, ¥8231-39
10 ug 120 S ug © 102 Y7327-29, ¥8229-30,
Y8240, Y¥Y8457-65,
Y8936, Y¥Y9100-05,
Y9716-20, Z0B87-88
3 Spikes | 106% ) ¥5602, 20017-19,
Aver age X0072-73, Z0869-86,
Z1223-28, Z1500-03,
Z1649-54, Z2117-19,
Mean 106. 0% 22508-10, Z2730-35,
SD 22.5% 23017-19, 24277,
cv 0. 213 25333
Benzo (a) pyrene
10 kg 120 9 ug 102 Y7327-29 thru
25333
Benzo (a) pvyrene
20 ug 91 Y3369, ¥3373-34,
Y4450-57, Y4755-59,
Y5140-45, Y5733-40
5 ug 72 14 pg 99 ¥5593-Y5601,

Y5603-06, Y6488-97,
Y7317-26, Y¥Y8231-39




Final Rpt, Kuwait Oil Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE E-9.

PAHs ON H GH VOLUME Al R FILTERS (Conti nued)

Desorption Efficiencies

(Aver age Percent)

Amt . %

Amt .

Control Recoveries
(Average Percent)

%

Rel evant Sanpl es
(Lab #s)

10 ug 93

3 Spi kes
Aver age

Mean 85. 3%
sD 11. 6%
cv 0.136

20 ug 60

10 ug 110

3 Spikes ( 87%)
Aver age

Mean 87. 3%
SD 25. 3%
cv 0. 290

Benzo (a

9 ug

14 pg

E-35

ren Continued

119

101

111

¥7327-29, Y8229-30,
Y8240, Y8457-65,
Y8936, ¥9100-05,
Y9716-20, Z0887-88

Y5602, Z20017-189,
20072-73, Z0869-86,
Z212232-28, 21500-03,
Z1649-54, Z2117-19,
Z2508-10, 22730-35,
Z3017-19, 24277,
25333

Y3369, ¥3373-34,
Y4450-57, Y4755-59,
¥5140-45, Y5733-40

¥Y5593-Y5601,
Y5603-06, Y6488-97,
Y7317-26, ¥B231-39

¥Y7327-29, ¥Y8228-30,
Y8240, Y8457-65,
Y8936, Y9100-05,
¥9716-20, Z0887-88

Y5602, 20017-18,
Z0072-73, 20869-86,
21223-28, Z1500-03,
Zl645-54, 2Z22117-18S,
Z2508-10, 22730-35,
Z3017-19, 24277,
25333




Fina Rpt, Kuwait Oil Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE E-9. PAHs ON H GH VOLUME Al R FILTERS (Conti nued)

Desorption Efficiencies Control Recoveries

Rel evant Sanpl es

(Average Percent) (Average Percent) (Lab #s)
Ant . % Amt . %
20 (ah n

20 ug 85 Y3369, Y3373-34,
Y4450-57, Y4755-59,
¥5140-45, ¥5733-40

5 ug 92 14 pug 101 Y5593-Y5601,

Y5603-06, Y6488-97,
Y7317-26, ¥8231-39

10 ug 110 9 ug 111 Y7327-29, ¥8229-30,

3 Spikes ( 96%)

Aver age

Mean 95. 7%

SD 12. 9%

cv 0. 135

Benzo (ghi)perviene

20 pug 90
5 ug 92 14 w9 101
10 ug 110 9 ug 111

E-36

Y8240, ¥8457-65,
Y8936, ¥9100-05,
Y9716-20, Z0887-88

Y5602, 2Z0017-19,
Z0072-73, 20869-8¢,
21223-28, Z1500-03,
21649-54, z2117-19,
Z22508-10, 22730-35,
Z3017-19, 24277,
25333

Y3369, ¥3373-34,
Y4450-57, Y4755-59,
Y5140-45, Y5733-40

Y5593-Y¥5601,
¥5603-06, Y6488-97,
Y7317-26, Y8231-39

¥7327-29, Y8229-30,
Y8240, Y¥8457-65,
Y8936, ¥9100-05,
¥9716-20, Z0887-88




Final Rpt, Kuwait G| Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE E-9. PAHs ON H GH VOLUME AIR FILTERS (Conti nued)

Desorption Efficiencies Control Recoveries Rel evant Sanpl es

(Average Percent) (Average Percent) (Lab #8)
Amt. % Amt. %
Benzo (ghi)perylene (Continued)
3 Spikes ( 97% ) Y5602, Z0017-19,
Aver age Z0072-73, Z0869-86,

21223-28, Z1500-03,
Z2l1649-54, Z2117-19,

mean 97.3% 42508-10, 2Z2730-35,
SD 11. 0% Z3017-19, 24277,
cv 0.113 25333

E-37




-

Final Rot, Kuwait G| Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE E-10. PAHs ON H GH VOLUME AIR FILTERS

Travel Spi ke Recoveries

$heo. Am. Ant_, Found e % Recovered ik
Naphthalene
7.0 B9 < 20 pug N/A 01H238939
7.0 ug < 20 ug N/A LCSpi ke2
Acenaphthvlene
6.9 ug < 4 pug N/A 01H238939
6.9 pg < 4 ug N/A LCSpi ke2
Acenaphthene
6.2 ug < 1.5 pg N/A 01H238939
6.2 pug < 1.5 png N/A LCSpi ke2
Fluorene
6.4 pug 8.0 pg 125 01H238939
6.4 ug 11.0 pg 172 LCSpi ke2
P hren
7.4 pg 8.1 ug 109 01H238939
7.4 ug 7.8 ug 105 LCSpi ke2
Ant hr acene
6.6 ug 6.6 pug 100 O H238939
€.6 pug 5.2 pg 79 LCSpi ke2

E-38




. Final Rpt,Kuwait O| Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE E-JO  PAHs ON H GH VOLUME Al R FILTERS (Conti nued)

Travel Spi ke Recoveries

Aheo. Amt. t . _ _Found % Recovered ~ Snike #
Fluoranthene
6.3 ug 6.6 ug 105 Q1H238939
6.3 pug 6.4 B9 102 LCSpi ke2
Pyrene

7.2 ug 5.8 ug 81 01H238939

7.2 pg 5- O kg 69 LCSpi ke2
Benzo (a) anthrancene

6.3 ug 4.4 ug 70 01H238939%

6.3 ug 4.2 ug 67 LCSpi ke2

o

2.4 ug 2.7 ug 133 01H238939

2.4 ug 2.5 pg 104 LCSpi ke2
Benzo(b) fluoranthene

6.4 ug 5.6 ug 88 01H238939

6.4 ug 5.7 pg 89 LCSpi ke2

E-39




Fi nal Rpt,Kuwait O | Fire HRA No. 39-26-1.192-91, 5 May - 3 Dec 91

TABLE E-10. PAaHs ON HI GH VOLUME-AIR FI LTERS (Conti nued)

Travel Spike Recoveries

Theo, Ant Ant . Found $ Recovered Spike #
Benzo (k) fluoranthene
5.2 ug 4.6 ug 88 01H238939
5.2 Mg 4.4 pg 85 LCSpike2
Benzo(a
10.2 ug 10.0 ug 98 01H238939
10.2 ug 7.2 ug 71 LCSpike2
Indepo (1.2 .3-cd)pyrene
6.3 ug 7.3 ug 116 01H238939
6.3 ug- 6.4 ug 102 LCSpi ke2
Dibenzo (ah) anthracene
2.1 pg. 3.8 ug 181 01H238939
2.1 ug 3.1 ug 148 LCSpi ke2
Benzo (ghi)perviene
6.4 ug 4.8 pg 75 01H238939
6.4 ug 4.7 pg 73 LCSpi ke2

E-40




. Final Rpt, Kuwait O | Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE E-11. PAHs ON PUFs

Desorption Efficiencies Control Recoveries Rel evant Sanpl es

(Average Percent) (Average Percent) (Lab #s)
Amt . % Amt . &
Naphthalene
6 ug 33 6 ug 150 Y1643-48, Y1712
Y1876-83, Y2008-18
6 pug . Y2549-52, Y2671-84
Y3090-Y3100
6 ug * Y4682
6 ug 74 6 ug 95 Y3279-81, Y3292-93
Y3644-48
Y4050-73, Y4162-66
6 ug 74 8 ug 76 Y5124
Y5106-24
3.7 ug 74 Y5476-Y5503
1"’ 4.2 ug *
: Mean 60. 3% Mean 98. 8%
SD 23. 7% SD 35. 4%
cv 0. 392 cv 0. 359
Acenaphthylene
6 ug 37 6 ug 108 Y1643-48, Y1712
Y1876-83, Y2008-18
6 ug 86 6 ug 68 Y2549-52, Y2671-84
_ ¥3090-Y3100
6 ug 107 Y4682
6 ug 96 6 ug 100 ¥3279-81, Y¥3292-93
Y3644-48
Y4050-73, Y4162-66
6 ug 86 8 ug 84 Y5124
Y5106-24
3.7 ug 57 ¥5476-¥5503
4.1 ug *
Mean 76. 2% Mean 87.3%
SD 26. 6% SD 21. 4%
cv 0. 349 cv 0. 244

e interference

E-41]




Final Rot, Kuwait G| Fire HRA No. 39-26-L.192-91, 5 May - 3 Dec 91

TABLE E-11. PAHs ON PUFs (Conti nued)

Desorption Efficiencies Control Recoveries Rel evant Sanpl es
(Average Percent) (Average Percent) (Lab #s)

Amt % Amt . %

Acenaphthene

6 ug 40 & ug 112 Y1643-48, Y1712
Y1876-83, Y2008-18
6 ug 87 6 ug 105 Y2549-52, Y2671-84
Y3090-Y3100
6 ng 100 Y4682
6 ug 69 6 pg 108 Y3279-81, Y3292-93
Y3644-48
Y4050-73, Y4162-66
6 ug 78 8 ug 102 Y5124
Y5106-24
33 »g 64 Y5476-Y5503
-7 pg *
Mean 68. 5% Mean 98. 5%
SD 20. 4% SD 17. 4%
cv 0. 297 cv 0.177
Fluorene
6 ug 42 6 pg 107 Y1643-48, Y1712
Y1876-83, Y2008-18
6 ug 88 6 ug 107 Y2549-52, Y2671-84
: Y3090-Y3100
6 ug 103 Y4682
€ ug 78 6 ug 118 Y3279-81, Y3292-93
Y3644-48
Y4050-73, Y4162-66
6 ug 83 8 ug 12s YS124
Y5106-24
3.4 ug 64 Y5476-Y5503
3.9 ug 44
Mean 72. 8% Mean 95. 4%
SD 20.9% SD 29. 8%
cv 0. 287 cv 0. 313

e interference

E-42




. "Final Rpt, Kunait Ol Fire HRA No. 39-26-1192-91, 5 May - 3 Dec 91

TABLE E-11. PaHs ON PUFs (Conti nued)

Desorption Efficiencies Control Recoveries Rel evant Sanpl es

(Average Percent) (Average Percent) (Lab #s)
Amt . % Amt . 1

Phenanthrene.
6 ug 43 K9

Y1876-83, Y2008-18

6 ug 92 6 ug 105 Y2549-52, Y2671-84
Y -Y3100
§ ug IR AR
6 ug 82 6 ug 103 Y3279-81, ¥3292-93
Y3644-48
Y4050-73, Y4162-66
6 ug 87 8 ug 104 Y5124
Y5106-24
3.9 aug 110 Y5476-Y5503
. 4.4 ug 61
Mean 76. 0% Mean 99. 4%
SD 22. 4% SD 17. 1%
cv 0.294 cv 0.172

Ant hr acene

€ pg 43 6 ug 101 Y1643-48, Y1712
Y1876-83, Y2008-18
6 pg 82 6 ug 103 Y2549-52, Y2671-84
Y3090-Y3100
6 ug 115 Y4682
6 ug 76 6 pg 108 Y3279-81, Y3292-93
Y3644-48
Y4050-73, Y4162-66
6 pg 79 8 ug 102 Y5124
) Y5106-24
3.5 ug 118 Y5476-Y5503
4-0O ug 91
Mean 70. 0% Mean 105. 4%

SD 18. 2% SD 9. 1%




Final Rpt, Kuwait Oil Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE E-11. PAHs ON PUFs (Conti nued)

Desorption Efficiencies Control Recoveries Relevant Samples

(Average Percent) (Aver age Percent) (Lab #s)
Ant ¥ Amt . ¥
Fl uor ant hene
6 ug 48 6 ug 101 Y1643-48, Y1712
Y1876-83, Y2008-18
6 pug 97 6 ug 107 Y2549-52, Y2671-84
Y3090-Y3100
6 ug 103 Y4682 .
6 ug 82 6 ug 107 ¥3279-81, Y3292-93
Y3644-48
Y4050-73, Y41l62-66
6 ug 90 8 ug 111 Y5124
Y5166-24
3.4 ug 66 Y5476-Y5503
3.8 ug 79
Mean 79. 2% Mean 96. 3%
SD 21. 7% S D 17. 0%
cv 0. 274 cv 0.176
Pyrene
6 ug 47 6 ug 103 Y1643-48, Y1712
Y1876-83, Y2008-18
6 ug 100 6 ug 100 Y2549-52, Y2671-84
Y3090-Y3100
6 ug 95 Y4682
6 ug 81 6 ug 107 Y3279-81, ¥Y3292-93
Y3644-48
Y4050-73, Y4l62-66
6 ug 91 8 ug 106 Y5124
. Y¥5106-24
3.8 ug 65 Y5476-Y5503
4.3 ug 81
Mean 79. 8% Mean 93. 9%
SD 23. 2% SD 15. 5%
cv 0.291 cv 0. 165

E-44




Final Rpt, Kuwai t O | Fi re HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE E-11.

PAHs ON PUFs (Conti nued)

Desorption Efficiencies Control

Recoveri es

Relevant Sanpl es

(Aver age Percent) (Average Percent) (Lab #s)
Amt . % Am! %
Benzo(a)anthrancene
6 ug SO 6 ug 97 Yle643-48, Y1712
Y¥1876-83, Y2008-18
6 ug 93 6 ug 105 Y2549-52, Y2671-84
Y3090-Y3100
6 ug 113 Y4682
6 ug 83 6 ug 108 ¥3279-81, Y¥3292-93
Y3644-48
Y4050-73, Y41l62-66
6 ug 88 8 ug 100 YS124
¥5106-24
3.4 pug 71 Y5476-Y5503
3.8 ug 90
Mean 78. 5% Mean 97. 7%
SD 19. 4% SD 14. 0%
cv 0. 248 cv 0- 143
Chrysene
6 pg 50 6 ug 97 Y1643-48, Y1712
Y1876-83, Y2008-18
6 ug 107 6 ug 107 Y2549-52, Y2671-84
Y3090-Y3100
6 ug 100 Y4682
6 ug 85 6 ug 107 ¥3279-81, Y3292-93
Y3644-48
Y4050-73, Y4162-66
6 ug 93 8 ug 122 YS124
Y5106-24
1.3 ug 59 Y5476-Y5503
| -4 ug 90
Mean 03. 8% Mean 97. 4%
SD 24 .3% SD 19. 7%
cv 0.290 cv 0, 202

E-45




Final Rpt, Kuwait Oil Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE E-11.

PAHs ON PUFs (Conti nued)

Desorption Efficiencies Control

Recoveri es

Rel evant Sanpl es

(Average Percent) (Average Percent) (Lab #s)
Amt ., % Amt . $
Benz £
6 ug 53 6 pug 157 Y1643-48, Y1712
Y1876-83, Y2008-18
6 pug 77 6 ug 108 Y2549-52, Y2671-84
Y3090-Y3100
6 ug 107 Y4682
6 png 84 6 pg 108 Y3279-81, Y¥3292-93
Y3644-48
Y4050-73, Y4162-66
6 pg 81 8 ug 97 YS124
Y5106-24
3.4 pg 81 Y5476-Y5503
3.9 ug 108
Mean 73.8% Mean 109. 4%
SD 14. 1% SD 23. 2%
cv 0.192 cv 0.212
Benzo (k) fluoranthene’
& ug o) 6 pg 100 Y1643-48, Y1712
Y1876-83, Y2008-18
6 ug 100 6 ug 100 Y2549-52, Y2671-84
Y3090-Y3100
6 ug 108 Y4682
6 pg 82 6 ug 105 Y3279-81, Y3292-93
Y3644-48
_ Y4050-73, Y4162-66
6 ug 91 8 pug 12s Y5124
Y5106-24
2.8 ug 68 Y5476-Y5503
3.2 ug 89
Mean 80. 8% Mean 99. 3%
SD 21. 8% SD 17. 6%
cv 0.270 cv 0.177




Final Rpt, Kuwai t Oil Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE E-11.

PAHs ON PUFs (Conti nued)

Desorption Efficiencies

Contr ol

Recoveri es

Rel evant Sanpl es

(Aver age Percent) (Average Percent) (Lab #s)
Amt , % Amt . ¥
Benz yal
6 ug 47 6 ug 96 Yl643-48, Y1712
Y1876-83, Y2008-18
6 ug 88 6 ug 107 Y2549-52, Y2671-84
¥3090-Y3100
6 ug 117 Y4682
6 ug 78 ® kg 112 Y3279-81, Y3292-93
Y3644-48
Y4050-73, Y4162-66
6 ug 83 8 ug 88 YS124
Y5106-24
5.4 ug 64 Y5476-Y5503
6.1 Bg 83
Mean 74. 0% Mean 95. 3%
SD 18. 5% SD 18. 6%
cv 0. 249 cv 0. 19s
2 = ren
6 ug 43 6 ug 101 Y1643-48, Y1712
Y1876-83, Y2008-18
6 pg 83 6 ug 100 Y2549-52, Y2671-84
Y3090-Y3100
6 ug 100 Y4682
6 ug 80 6 ug 110 Y3279-81, Y3292-93
Y3644-48
Y4050-73, Y4162-66
6 ug 82 8 ug 96 YS124
Y5106-24
3.4 ug 74 Y5476-Y5503
3.8 ug 93
Mean 72. 0% Mean 96. 3%
SD 19. 4% SD 11. 2%
cv 0. 269 cv 0.116
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TABLE E-11. PAHs ON PUFs (Conti nued)

Desorption Efficiencies Control Recoveries Rel evant Sanpl es

(Average Percent) (Aver age Percent) (Lab #s)
Ant.. 1 _Amt, 3
Dibenz
6 ug 43 6 ug 105 Y1643-48, Y1712
Y1876-83, Y2008-18
6 ug ‘ 83 6 ug 107 Y2549-52, Y2671-84
Y3090-Y3100
6 ug 112 Y4682
6 ug 83 € pug 100 ¥3279-81, ¥3292-93
Y3644-48
Y4050-73, Y4162-66
6 ug 83 8 ug 97 YS124
Y5106-24
1.1 ug 74 Y5476-Y5503
| -3 #g 103
Mean .73.0% Mean 99. 7%
SD 20. 0% SD 12. 3%
cv 0.274 cv 0.124
Benzo (ghi)perviene
6 pg 45 6 ug 96 Y1643-48, Y1712
Y1876-83, Y2008-18
6 ug 131 6 ug 103 Y2549-52, Y2671-84
Y3090-Y3100
6 ug 105 Y4682
6 pg 79 6 pg 110 Y3279-81, Y3292-93
Y3644-48
Y4050-73, Y4162-66
6 ug 79 8 ug 112 YS124
Y5106-24
3.4 ug 76 Y5476-Y5503
3.9 ug 111
Mean 83. 5% Mean 101. 9%
SD 35.5% SD 12. 7%
cv 0.425 cv 0.125
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Final Rpt, Kuwai t Oil Fire HRA No. 39-26-1.192-91, 5 May - 3 Dec 91

TABLE E-12. PUF TRAVEL SPI KE RECOVERI ES
Theo. Ant. Ant . Found % Recover ed Sai ke #
Naphthalene

2.4 ug 3.6 ug 150 LCSpi kel
2.4 pg 3.0 ug 125 LCSpi ke2
2.4 ug 2.2 ug 92 LCSpi ke3
2.4 ug 5.2 ug 217 LCSpi ke4
2.4 ug 3.8 ug 158 LCSpi keS
4.8 pg 6.1 ug 127 LCSpi ke7

Mean 144. 8%

SD 42. 2%

cv 0.292

Acenaphthylene

2.3 u 2.3 ug 100 LCSpi kel
2.3 u 2.2 ug 96 LCSpi ke2
2.3 ug g-é 7= 1 61 LCSpi ke3
2-3 B9 -© ug 157 LCSpi ked
2.3 ug 2.0 ug 87 LCSpi keS
4.6 ug 4.8 ug 104 LCSpi ke7

Mean 100. 7%

SD 31. 4%

cv 0. 312

Acenaph n

2.1 ug 2.9 ug 138 LCSpi kel
2.1 ug 2.8 ug 133 LCSpi ke2
2.1 ug 1.1 ug 52 LCSpi ke3
2.1 pg 3.2 ug 152 LCSpi ke4
2.1 pug 2.2 ug 105 LCSpi keS
4.2 ug 4.4 ug 105 LCSpi ke7

Mean 114. 3%

SD 35.8%

cv 0.313

E-49
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TABLE E-12. PUF TRAVEL SPI KE RECOVERI ES ( Conti nued)

Theo. Ant. Ant . Found % Recovered Spike #
Fluorene

2.2 ug 3-1 B9 141 LCSpi kel
2.2 ug 2.6 ug 118 LCSpi ke2
2.2 ug 1.4 ug 64 LCSpi ke3
2.2 ug 3.2 ug 14s LCSpike4
2.2 pug 2.2 ug 100 LCSpi keS
4.4 pg 4.4 pug 100 LCSpi ke7

Mean 111. 4%

SD 30. 4%

cv 0. 273

Phenanthrene

2.5 ug 4.0 pg 160 LCSpi kel
2.5 pg 3.5 pg 140 LCSpi ke2
2.5 ug 1.6 ug 64 LCSpi ke3
2.5 ug 3.7 ug 148 LCSpi ke4
2.5 pug 2.4 ug 96 LCSpikes
4.9 ug 4.9 ug 100 LCSpike7

Mean 118.0%

SD 37. 1%

cv 0. 314

Anthracene

2.2 ug 2.9 ug 132 LCSpi kel
2.2 ug 2-7 ug 123 LCSpi ke2
2.2 ug 1.2 ug 55 LCSpi ke3
2.2 ug 3.3 ug 150 LCSpi ke4d
2.2 ug 2.2 ug 100 LCSpikes
4.4 ug 4.4 ug 100 LCSpike7?

Mean 109. 8%

SD 33. 2%

cv 0. 302
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TABLE E-12. PUF TRAVEL SPI KE RECOVERI ES (Conti nued)
Ahleq. Ant. Found % Recovered Spike #
Fluoranthene
2.1 ug 2.9 ug 138 LCSpi kel
2.1 ug 2.4 pg 114 LCSpi ke2
2.1 ug 2.0 ug 9s LCSpi ke3
2.1 ug 3.0 ug 143 LCSpi ke4
2.1 ug 2.0 ug 95 LCSpi keS
4-2 ug 4.2 ug 100 LCSpi ke7
Mean 114. 3%
SD 21.5%
cv 0. 188
Pyrene
2.4 ug 3-4 B9 142 LCSpi kel
2.4 pg 2.9 y4q 121 LCSpi ke2
2.4 ug 1.5 ug 63 LCSpi ke3
2.4 ug 3.5 ug 146 LCSpike4
2.4 pg 2.2 pug 92 LCSpike5
4.8 pg 4.8 ug 100 LCSpi ke7
Mean 110. 4%
SD 31. 9%
cv 0. 289
B ne
2.1 pug 3.0 ug 143 LCSpi kel
2.1 pg 2.4 pg 114 LCSpi ke2
2.1 ug 1.4 ug 67 LCSpi ke3
2.1 pug 3-4 ug 162 LCSpi ke4
2.1 ug 2.2 ug 105 LCSpi keS
4.2 ug 4-6 K9 110 LCSpike?7
Mean 116. 7%
SD 33. 0%
cv 0. 282
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TABLE E-12. PUF TRAVEL SPI KE RECOVERI ES ( Conti nued)

$heo., Amt. a Amt. PFdund $kRecovered e
Chrvsene

0.8 ug 1.1 ug 138 LCSpi kel
0.8 ug 1.0 ug 119 LCSpi ke2
0.8 ug 0.6 ug 70 LCSpi ke3
0.8 ug 1.2 ug 150 LCSpi ke4
0.8 ug 0.7 ug 91 LCSpi keS
1.6 ug 1 5 ng 94 LCSpi ke7

Mean 110. 2%

SD 30. 5%

cv 0.277

Benzo n

2.2 ug 3-1 kg 141 LCSpi kel
2.2 ug 2.6 yug 118 LCSpi ke2
2.2 ug 1.6 ug 73 LCSpi ke3
2.2 ug 3-a K9 173 LCSpi ke4d
2.2 ug 2.6 ug 118 LCSpi keS
4.3 ug 5.2 ug 121 LCSpi ke7

Mean 123. 9%

SD 32.8%

cv 0. 264

k)£l n

1.8 ug 2.7 pg 150 LCSpi kel
1.8 ug 2.1 ug 117 LCSpi ke2
1.8 ug 1.1 ug 61 LCSpi ke3
1.8 ug 2.6 pug 144 LCSpike4
1.8 ug 1.5 pug 83 LCSpike5
3.5 ug 3.5 ug 100 LCSpi ke7

Mean 109. 3%

SD 34. 7%

cv 0. 318

E-52




Final Rpt, Kuwait Oil Fii HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE E-12. PUF TRAVEL SPI KE RECOVERI ES ( Conti nued)
Theo. Amt. 2 Spik
Benzo (a)pvrene

3.4 ug 4.7 ug 138 LCSpi kel
3.4 ug 3.8 ug 112 LCSpi ke2
3.4 ug 1.9 g 56 LCSpI ke3
3.4 ug 5.3 ug 156 LCSpi ke4
3.4 ug 3.2 wg 94 LCSp:LkeS
6.8 ug 7.3 ng 107 LCSpi ke7

Mean 110. 5%

SD 34. 9%

cv 0. 316

Indeno(l1,2,3- T

2.1 ug 3.2 Kg 152 LCSpi kel
2.1 ug 2.5 ug 119 LCSpi ke2
2.1 pug 1.5 pug 71 LCSpi ke3
2.1 ug 3.6 ug -171 LCSpi ke4
2.1 ug 2.3 ug 110 LCSpi keS
4.2 ug 4.9 ug 117 LCSpi ke7

Mean 123. 4%

SD 34. 9%

cv 0. 283

Dibenzo (ah)anthracepe

0.7 ug 1.1 ug 157 LCSpi kel
0.7 ug 0.6 ug 91 LCSpi ke2
0.7 ug 0.6 ug 79 LCSpi ke3
0.7 ug 1.2 ug 171 LCSpi ke4
0.7 ug 0.8 ug 117 LCSpi keS
1.4 ug 1.7 ug 121 LCSpike7

Mean 122. 9%

SD 36.1%

cv 0.294
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TABLE E-12, PUF TRAVEL SPI KE RECOVERI ES ( Conti nued)

Theo. Amt. Amt. Found % Recovered Spike #
Benzo (ghilpervlene
2.2 ug 3.4 pg 155 LCSpikel
2.2 ug 2.6 pg 118 LCSpi ke2
2.2 ug 1.5 ug 68 LCSpi ke3
2.2 ug 3.7 ug 168 LCSpi ke4
2.2 ug 2.4 pug 109 LCSpike5s
4.3 ug 5.1 pg 119 LCSpi ke7
Mean 122. 8%
SD 35. 4%
cv 0. 288
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TABLE E-13. PAHsON XaD2 TUBES
Desorption Efficiencies Control Recoveries Rel evant Sanpl es
(Average Per cent) (Average Percent) (Lab #s)
Amt . % Amt %
Naphthalene
6 ug 37 Y1667-69, Y1884-91
6 pg 35 6 ug 112 Y2045-53, Y2553-5¢,
3.8 ug 55 Y2661-88, Y3075-83,
3.3 ug 6 ¥3282-86, Y3637-43
6 ug 54 4.2 pg 13 Y4116-36
6 pug 9 Y8895
Mean 42. 0% Mean 39. 0%
SD 10. 4% SD 45. 4%
cv 0. 249 cv 1.164
Acenaphthvlepe
6 ug 33 Y1667-69, Y1884-91
6 ug 37 6 ug 108 Y2045-53, Y2553-56,
3.7 ug 49 Y2661-88, Y3075-83,
3.2 ug 13 Y3282-86, Y3637-43
6 pug 57 4.1 pg 116 Y4116-36
6 ug 28 Y8895
Mean 42. 3% Mean 62.8%
SD 12. 8% SD 46. 8%
cv 0. 304 cv 0.745
Acenaphthene
6 ug 38 Y1667-69, Y1884-91
6 ug 38 6 ug 109 Y2045-53, Y2553-56,
3.3 ug 48 Y2661-88, Y3075-83,
2.9 pug 27 Y3282-86, Y3637-43
6 ug 50 3.7 ug 122 Y4116-36
6 ug 33 Y8895
Mean 42. 0% Mean 67.8%
SD 6. 9% SD 44, 4%
cv 0. 165 cv 0. 656.
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TABLE E-13. PAHs ON XAD2 TUBES (Conti nued)
Desorption Efficiencies Control Recoveries Rel evant Sanpl es
(Average Percent) (Average Percent) (Lab #s)
Amt. : 1 Amt . ¥
Fluorene
6 ug 39 Y1667-69, Y1884-91
6 ug 38 6 ug 113 Y2045-53, Y2553-56,
3.4 K9 56 Y2661-88, Y3075-83,
3-0Q ng 47 Y3282-86, Y3637-43
6 ug 52 3.9 ng * Y4116-36
6 ug 87 Y8895
Mean 43. 0% Mean 75. 8%
SD 7.8% SD 30. 2%
cv 0.182 cv 0. 398
.
6 ug 45 Y1667-69, Y1884-91
6 ug 40 6 pg 102 Y2045-53, Y2553-56,
3.9 ug 62 Y2661-88, Y3075-83,
3.4 ug 71 Y3282-86, Y3637-43
6 ug 62 4.4 pg 116 Y4116-36
€ ug 58 Y8895
Mean 49. 0% Mean 81. 8%
SD 11. 5% SD 25. 8%
cv 0. 235 Y 0. 315
Anthracene
6 ug 43 Y1667-69, Y1884-91
6 ug 40 6 pg 90 Y2045-53, Y2553-56,
3.5 ug 60 Y2661-88, Y3075-83,
3.1 ug 52 Y3282-86, ¥3637-43
6 ug 56 4-0 pg 119 Y4116-36
6.0 ug 58 Y8895
Mean 46. 3% Mean 75. 8%
SD 8. 5% SD 28. 3%
cv 0.184 cv 0.373

i nterference
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TABLE E-13. PAHs ON XAD2 TUBES (Conti nued)

Desorption Efficiencies Control Recoveries Rel evant Sanpl es

(Average Percent) (Average Percent) (Lab #s)

Ant . % Ant . %
Fluyoranthene

6 ug 53 Y1667-69, Y1884-91

6 ug 47 6 ug 100 Y2045-53, Y2553-56,
3.4 Kg 59 ¥2661-88, Y3075-83,
2.9 ug 93 ¥3282-86, Y3637-43

€6 uyg 89 3.9 ug 98 Y4116-36
6 pug 85 Y8895

Mean 63. 0% Mean 87.0%

SD 22. 7% SD 16. 7%

cv 0.361 cv 0.192

@ a
4 6 ug 54 Y1667-69, Y1884-91
~ 6 ug 48 6 pug 105 Y2045-53, Y2553-56,

3.8 K9 60 Y2661-88, Y3075-83,
3.4 ug 94 Y3282-86, Y3637-43

6 ug 92 4.3 ug 127 Y4116-36
6 ug 77 Y8895

Mean 64. 7% Mean 92. 6%

SD 23. 9% SD 25. 7%

cv 0. 369 cv 0. 278

Benz thra

6 ug 47 Y1667-69, Y1884-91

6 ug 47 & ug 114 Y2045-53, Y2553-56,
3.4 pg 62 Y2661-88, Y3075-83,
2.9 ug 103 Y3282-86, Y3637-43

6 pg 69 3.8 B9 135 Y41l6-36
6 kg Y8895

Mean 54. 3% Mean 103. 5%

SD 12. 7% SD 30. 7%

cv 0.234 cv 0.296

. * jnterference

E-57




Final Rpt, Kuwait Oil Fire HRA No. 39-26-1.192-91, 5 May - 3 Dec 91

TABLE E-13. PAHs ON XAD2 TUBES (Conti nued)
Desorption Efficiencies Control Recoveries Relevant Sanples
(Average Percent) (Average Percent) (Lab #s)
At % Amt . %
Chrysene
6 uy 53 Y1667-69, Y1884-91
6 ug 42 6 ug 103 Y2045-53, Y2553-56,
1.3 ug 59 Y2661-88, Y3075-83,
1.1 pg 109 Y3282-86, Y3637-43
6 ug 43 L-4_pg ° Y4116-36
& kg * Y8895
Mean 46. 0% Mean 90. 3%
SD 6. 1% SD 27. 3%
cv 0.132 cv 0. 302
Benzo (b)f 1
6 pg 127 Y1667-69, Y1884-91
6 ug 80 6 ug 107 Y2045-53, Y2553-56,
3.4 pug 68 Y2661-88, Y3075-83,
3.0 ug 113 Y3282-86, Y3637-43
6 ug 75 3.9 ug 83 Y4116-36
6 ug 138 Y8895
Mean 94. 0% Mean 101. 8%
SD 28. 7% SD 27. 2%
cv 0. 305 cv 0. 267
Benzo (k or. hen
6 ug - Yl667-69, Y1884-81
6 ug 82 6 ug 100 ¥2045-53, Y2553-56,
2.8 ug 61 X2661-88, Y3075-83,
2.4 K9 108 Y3282-86, Y3637-43
6 ug 30 3.2 K9 . Y4116-36
6 pg 123 Y8895
Mean 41. 7% Mean 98. 0%
SD 11. 1% SD 26. 4%
cV 0. 266 cv 0.270

i nterference
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Final Rpt, Kuwait Oil Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE E-13. PAHs ON Xap2 TUBES (Conti nued)
Desorption Efficiencies Control Recoveries Rel evant Sanpl es
(Aver age Percent) (Average Percent) (Lab #s)
Amt , $ Amt . %
Benz ren
6 ug 43 Y1667-69, Y1884-91
6 ug 40 6 ug 92 Y2045-53, Y2553-56,
5.4 ug 54 Y2661-88, Y3075-83,
4.8 ug 88 Y3282-86, Y3637-43
6 ug 76 6.1 ug 134 Y4116-36
6 ug 155 Y8895
Mean 53. 0% Mean 104. 6%
SD 20. 0% SD 40. 0%
cv 0. 377 cv 0. 382
1 - n
6 ug 48 Y1667-69, Y1884-91
6 ug 38 6 ug 110 Y2045-53, Y2553-56,
3.4 ug 62 Y2661-88, Y3075-83,
2.2 ug 100 Y3282-86, Y3637-43
6 ug 56 3.8 ug 111 Y4116-36
6 ug 78 Y8895
Mean 47. 3% Mean 92. 2%
SD 9. 0% SD 21. 5%
cv 0.190 Cv 0. 233
Dibenzo (ah)anthracene
6 ug 52 Y1667-69, Y1884-91
& ug 37 6 ug 103 ¥2045-53, Y2553-56,
1.1 pg 63 Y2661-88, ¥3075-83,
1.0 ug 110 Y3282-86, Y3637-43
6 ug 58 1.3 ug 111 Y4116-36
6 ug 83 Y8895
Mean 49. 0% Mean 54 .0%
SD 10. 8% SD 20. 7%
cv 0.221 cv 0, 220
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TABLE E-13. PAHs ON Xap2 TUBES (Conti nued)

Desorption Efficiencies Control Recoveries Relevant Samples
(Average Percent) (Aver age Percent) (Lab #s)

Amt . % Amt . %

Benzo (ghi)pervlene

6 ug 53 Y1667-69, Y1884-91

6 ug 47 6 ug 103 Y2045-53, Y2553-5¢,
3.4 Kg 62 Y2661-88, Y3075-83,
3.0 ug 113 Y3282-86, Y3637-43

6 pg 61 3.9 ug 127 Y4116-36
6.0 ug 87 Y8895

Mean 53. 7% Mean 98. 4%

SD 7.0% SD 25. 0%

cV 0.131 cv 0. 254
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TABLE E-14. XaDp2 TUBES, TRAVEL SP|I KE RECOVERI ES

Theo. Amt Amt . Found % Recovered Swi ke #
Nawhthalene
2.4 pug 3.8 mg 158 LCSpi kel
2.4 B9 3.4 ug 142 LCSpi ke2
Acenawhthvlene
2.3 ug 6.0 ug 261 LCSpi kel
2.3 ug 4.3 K9 187 LCSpi ke2
Agenaphthene
2.1 ug 2.6 ug 124 LCSpi kel
2.1 pg 1.8 ug 86 LCSpi ke2
Fl uor ene
2.2 pg 3.0 ug 13 136 LCSpi kel
§g ug LCSpi ke2
Phenant hr ene
2.5 ug 3.6 ug 144 LCSpi kel
2.5 pug 3.9 ug 156 LCSpi ke2
Anthracene
2.2 ug 3.3 ug 150 LCSpi kel
2.2 ug 3.6 ug 164 LCSpi ke2
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TABLE E-14. Xap2 TUBES, TRAVEL SPI KE RECOVERI ES (Conti nued)

Theo. Ant. Amt. Found % Recovered Spike #
Fluoranthene
2.1 ug 2.6 ug 124 LCSpi kel
2.1 ug f-7 B9 271 LCSpi ke2
Pyrene
2.4 pg 2.5 ug 104 LCSpi kel
2.4 pug 4.3 K9 179 LCSpi ke2
Benzo (a) anthrancene
2.1 ug 4.0 WY 190 LCSpi kel
2.1 nug 0.6 ug 30 LCSpi ke2
Chrysene
0.8 pg 2.3 K9 288 LCSpi kel
0:8 ug 0.8 ug 104 LCSpi ke2
B luo hen
2.2 ug 3.2 ug 145 LCSpi kel
2.2 ug 2.4 rg 109 LCSpi ke2
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TABLE E-14. XAD2 TUBES, TRAVEL SPI KE RECOVERI ES ( Conti nued)

Theo, Amt. Amt . Found % Recovered Sni ke #
Benzo (K) fluoranthene

1.8 ug 3.2 ug 178 LCSpi kel

1.8 pg 7.4 kg 411 LCSpi ke2

Benz r

3.4 ug 3.3 ug 97 LCSpi kel

3.4 pug 3.8 ug 112 LCSpi ke2
ndeno (1 - al

2.1 ug 1.9 ug 90 LCSpi kel

2.1 ug 1.4 ug 67 LCSpi ke2
iben h n

0.7 ug 1.2 ug 171 LCSpi kel

0.7 ug 1.5 pug 214 LCSpi ke2
Benzo (ghi)pervylene

2.2 ug 2.2 ug 100 LCSpi kel

2.2 pug 2.2 pg 100 LCSpi ke2
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TABLE E-15. PAHs ON XaAD2 CARTRI DGES
Desorption Efficiencies Control Recoveries Rel evant Sanpl es
(Average Percent) (Average Percent) (Lab #s)
Amg . % Amt ., %
Naphthalene
10 ug 28 9 ug 71 23680-83, Z4078-91,
24152-59, Z4302-15
2- hvl h ne
10 ug 72 3.2 K9 66 23680-83, 24078-91,
24152-59, 24302-15
-Meth n
10 ug 58 5.8 ug 130 23680-83, Z4078-91,
Z24152-59, Z4302-15
_ Bip} ]
10 ug 89 9 ug 78 Z3680-83, 24078-91,
Z4152-59, 24302-15
2.6-Dimethvinaphthalene
10 ug 90 9 ug 81 23680-83, 24078-91,
Z4152-59, Z4302-15
Acenaphthalene
10 pg 83 9 ug 79 Z3680-83, Z4078-91,
Z24152-59, 24302-15
Acenaphthene
10 ug 87 9 ug 78 Z3680-83, Z4078-91,
Z4152-59, Z4302-15
Dibenzofuyran
10 ug 84 9 ug 79 Z3680-83, Z4078-91,
24152-59, 24302-15
Fluorene
10 ug 91 9 ug 76 Z3680-83, Z4078-91,
Z4152-59, Z4302-15
Phenant hr eng
10 ug 94 9 ug 73 Z3680-83, Z4078-91,
24152-59, 24302-15




. Final Rpt, Kuwait Oil Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91 ’

TABLE E-15. PpAHs ON XAD2 CARTRI DCES ( Conti nued)

Desorption Efficiencies Control Recoveries Relevant Sanpl es

(Average Percent) (Average Percent) (Lab #s)
Amt . ¥ Amt . %
Anthracene
10 ug 91 9 ug 74 23680-83, Z4078-91,
Z4152-59, 24302-15
Car bazol e
10 ug 91 9 ug 72 7Z3680-83, Z4078-91,

24152-59, Z4302-15

Fl uor ant hene
10 ug 96 9 ug 71 Z3680-83, 24078-91,
Z24152-59, Z24302-15

Pyrene
10 ug 94 9 ug 72 7Z3680-83, Z4078-91,
. Z4152-59, Z4302-15

Benzo (a)anthracene
10 ug 92 9 ug 72 23680-83, 24078-91,
24152-59, Z4302-15

Chrysene
10 ug 96 9 ug 74 23680-83, Z4078-91,
Z4152-59, 24302-15
Benz flu hen
10 ug 86 9 ug 71 Z3680-83, 24078-91,

24152-59, 24302-15

Benzo (k) fluoranthene
10 ug 100 9 ug 80 Z3680-83, Z4078-91,

Z4152-59, Z4302-15

Benzo (e) pvrene
10 pug 96 9 ug 76 73680-83, Z4078-91,
Z4152-59, 24302-15

Benzo e

10 ug 92 S ug 76 23680-83, 24078-91,
Z4152-59, Z4302-15
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TABLE E-15. PAHs ON Xap2 CARTRI DGES (Conti nued)

Desorption Efficiencies Control Recoveries Rel evant Sanpl es

(Average Percent) (Average Percent ) (Lab #s)
Amt ., % Amt . 3
(=) 2 - ren
10 ug 94 »g 78 23680-83, Z4078-91,
X4152-59, 24302-15
Dibenz h hr n
10 ,g 94 kg 78 23680-83, Z4078-91,

24152-59, Z4302-15

Benzo (ghi)perviene
10 ug 93 9 ng 78 Z23680-83, Z4078-91,
Z4152-59, 24302-15




Final Rpt, Kuwai t Oil Fire HRA No. 39-26-L.192-91, 5 May - 3 Dec 91

TABLE E-16. PAHs ON XAD2 CARTRI DGES, FIELD SPI KE RECOVERI ES

Theo- Ant. Ant . Found % Recovered Spike #
Naphthalene

13 ug 39 ug 300 XAD-02

12 ug 35 ug 292 XAD-01

14 ug 25 ug 178 XAD-04
Acenaphthalene

13 ug 13 B9 100 XAD- 02

12 ug 14 ug 117 XAD-01

14 ug 15 B9 107 XaD-04
Acenaphthene

13 aug 13 ug 100 XAD-02

12 ug 23 ug 192 XAD-01

14 pug 20 ug 143 XAD- 04

Fluorene

13 ug 11 ug 85 XAD-02

12 ug 22 pug 183 XAD-01 .

14 pg 20 ug 143 XAD-04
Ph bal ne

13 ug 12 ug 92 xX0- 02

12 ug 26 ug 217 XAD-01

14 ug 23 ug 164 XAD- 04

Anthracene

13 ug 11 ug 85 XAD-02

12 ug 13 ug _ 108 XAD- 01

14 ng 15 ug 107 XAD-04

XAD-01 and XAD-04 were cartridges which were spiked in the field
with analyte PAHs and then air sanpled for 24 hours, XAD-02 was
al so spiked in the field but had no air pulled through it-
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TABLE E-16. PAHs ON XAD2 CARTRI DGES, FlIELD SPI KE RECOVERI ES

(Cont i nued)
Theo. Amt. Amt . Found $_Recovered Sni ke #
85
13 ug 11 ug 600 XAD-02
12 ug Bg XAD-01
14 ug Z% ug 143 XAD- 04
Pyrene
13 ug 12 ug 92 XAD-02
12 ug 35 kg 292 XAD-01
14 pg 16 pug 114 XAD-04
Benzo (a) anthracene
13 g | 12 ug 92 XAD-02
12 ug 11 ug 93 XAD-01
14 ug 13 ug XAD-04
Chrvsene
13 11 .
ug 1g 85 AD- 02
12 ug 11 ug 92 XAD-01
14 wn9g 14 pg 100 XAD-04
Benzo f1 [
13 ug 12 4g 92 XAD-02
12 pg 12 ug 100 XAD-01
14 pug 14 pug 100 XAD-04
B £ hen
13 ug 11 ug 85 XAD-02
12 ug 9.7 ug 81 XAD- 01
14 ug 12 pg 86 XAD-04

XAD-01 and XAD-04 were cartridges which were spiked in the field
Wi th analyte PARHs and then air sanpled for 24 hours. XaD-02 was
also spiked in the field but had no air pulled through it.
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TABLE E-16. PAHs ON XAD2 CARTRI DGES, FIELD SPI KE RECOVERI ES

(Cont i nued)
Theo. Ant Ant. Found % Recovered Spike #
Benzo (a)pyvrene
13 ug 12 ug 92 XAD- 02
12 pg 10 pg 83 XAD-01
14 ug 13 pug 93 XAD- 04

Indeno(1.2 3-cd rene

13 ug 12 pg 92 XAD- 02

12 ug 11 ug 92 XAD-01

14 g 13 ug 93 XAD-04
i z n

13 ug 13 ug 100 XAD-02

. 12 12 100 XAD-01

4 14 ug 14 pg 100 XAD-04
Benzo(a h,i)pexrviene

13 ug 12 4g 92 XAD-02

12 #9 11 uqg 92 XaD-01

14 ug 13 ug 93 XAD- 04

e XAD-01 and XAD-04 were cartridges which were spiked in the
field with analyte PAHs and then air sanpled for 24 hours.

XAD-02 was also spiked in the field but had no air pulled through
it.
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TABLE E-17,

PAHs ON ORBO 43 TUBES

Deeorption Efficiencies Control Recoveries Rel evant Sanpl es
(Average Percent) (Average Percent) (Lab #s)
Amt . % Amt %

Naphthalene
1 ug 104 Y0897-Y0900
6 ug 97 Y1097-99
4 ug 72 6 ug 11.0 Y1570-89
4 ug 135 6 ug 73 Y1805-18
6 pg 88 6 pg 102 Y2054-67
6 ug 93 6 ug 107 Y2591-Y2606
6 ug 107 Y2607
4 ug 98 6 ug 108 Y2725-38
6 ug 93 5.2 kg 112 Y2994-Y3001
: 8 ug 73 Y3002
6 ug 92 6 ug 107 ¥3310-25
6 ug 116 5 ug 93 Y9066-69
6 ug 123 Y9731-34
6 pg . 93 14 ug 107 Y9968-71
6 ug 92 6 pug 28 Z0817-21
4 ug 90 10 ug 97 21200-03
4 ug 95 4 pg 98 21617-20
4 ug 88 4 pug 102 Z2703-05
6 ug 93 6 pg 104 Z2987-93
6 ug 87 6 ug 102 23243-47
Mean 96. 8% Mean 100. 2%
SD 14. 9% SD 11. 3%
cv 0.154 cv 0.113
Acenaphthvlene
1 ug 100 Y0897-Y0900
6 ug 88 Y1097-99
4 ug 128 6 ug 90 Y1570-89
4 ug 130 6 ug 65 Y1805-18
6 pg 83 6 ug 106 Y2054-67
6 ug 87 6 ug 110 Y2591-Y2606
& ug 113 Y2607
4 ug 90 6 ug 115 Y2725-38
6 ug 85 5.2 ug 112 ¥2994-¥3001

E-70
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TABLE E-17. PAHs ON ORBO 43 TUBES (Conti nued)

Desorption Efficiencies Control Recoveries Relevant Sanpl es
(Average Per cent) (Average Per cent) Gab #s)

Amt . % At %

Acenanht hvl ene (Conti nued)

8 ug 70 Y3002
6 pg 88 6 ug 103 ¥3310-25
6 ug 107 5 kg 86 Y9066-69
6 ug 118 Y9731-34
6 ug 92 14 pug 107 Y9968-71
6 ug 88 6 pg 98 20817-21
4 ug 82 10 ug 98 21200-03
4 ug 92 4 ug 95 Z1617-20
4 ug 88 4 pg 100 Z2703-05
6 ug 93 6 ug 100 Z2987-93
6 ug 83 6 pg 100 23243-47
. ] Mean 95. 4% Mean 98. 2%
! SD 15. 5% SD 14. 0%
R cv 0.163 cv 0.142
Acenaphthene
1 n»g 112 Y0897-Y0900
6 ug 88 Y1097-99
4 pug . 6 pug * ¥Y1570-89
4 ug 121 6 ug 80 ¥1805-18
6 ug 85 6 ug 91 Y2054-67
6 ug 85 6 ug 82 Y2591-Y2606
6 pg 57 Y2607
6 ug 100 6 kg 87 Y2725-38
6 ug 58 5.2 ug 115 Y2994-Y3001
8 ug 60 Y3002
6 pg 83 & ug 114 Y3310-25
6 ug 96 5 ug 98 Y9066-69
6 ug 118 Y9731-34
6 ug 90 14 pug 100 Y9968-71
6 ug 88 6 ug 97 Z0817-21
4 ug 88 10 ug 89 Z1200-03
4 pg 102 4 pug 90 21617-20
4 ug 92 4 ug 100 Z2703-05

E-71




TABLE E-17.

PAHs ON ORBO 43 TUBES (Conti nued)

Final Rpt, Kuwait Oil Fire HRA No. 39-26-1.192-91, 5 May - 3 Dec 91

Desorption Efficiencies Control Recoveries Relevant Sanpl es
(Average Percent) (Average Percent) (Lab #s)
Amt . % Amt ., %

Acenaphthene (Continued)
6 ug 93 6 ug 98 22987-93
6 ug 83 6 ug 102 23243-47
Mean 91. 9% Mean 92. 5%
SD 14.5% SD 16. 3%
cv 0. 158 cv 0. 177
1 A9 104 Y0897-Y0900
6 ug 94 Y1097-99
4 ug 48 6 ug 159 Y1570-89
4 ug 128 6 pg 65 Y1805-18
6 pg 85 6 ug 102 Y2054-67
6 ug 87 6 ug 107 Y2591-Y2606
6 ug 100 Y2607
4 ug 92 6 ug 107 ¥2725-38
6 ug 82 5.2 ug 110 Y2594-Y3001
8 ug 70 Y3002
6 ug 85 6 ug 104 Y3310-25
6 ug 105 5 ug 88 ¥9066-69
6 ug 118 Y9731-34
6 ug 90 14 ug 107 Y9968-71
6 ug 88 6 ug 97 20817-21
4 pg 80 10 ug 96 Z1200-03
4 pug 90 4 ug 98 21617-20
4 ug 88 4 ug 102 Z2703-05
6 ug 92 6 ug 104 22987-93
6 ug 80 6 ug 108 23243-47
Mean 90. 1% Mean 101. 6%
SD 16. 9% SD 18. 9%
cv 0.188 cV 0. 187

*

i nterference
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TABLE E-17. PAHs ON ORBO 43 TUBES (Conti nued)

Desorption Efficiencies Control Recoveries Rel evant Sanpl es
(Aver age Percent) (Average Percent), (Lab #s)

Amt . % Amt . ¥

Phenant hr ene

1 ug 108 Y0897-Y0900
6 ug 82 Y1097-99
4 ug 48 6 ug 143 Y1570-89
4 ug 115 6 ug 70 Y1805-18
6 ug 80 6 ug 104 Y2054-67
6 ug 85 6 ug 108 Y2591-Y2606
6 ug 100 Y2607
4 ug 88 6 ug 107 Y2725-38
6 ug 77 5.2 ®g 110 ¥2994-Y3001
8 ug 70 Y3002
6 pg 79 6 ug 104 ¥3310-25
6 ug 100 5 ug 86 Y9066-69
. 6 ug 113 ¥9731-34
6 ug 85 14 ug 107 Y9968-71
6 ug 85 6 pg 97 X0817-21
4 ug 75 10 ug 96 21200-03
4 ug 85 4 ug 95 Z1617-20
4 pg 82 4 w9 102 22703-05
6 ug 87 6 pug 102 22987-93
6 ug 75 6 ug 105 23243-47
Mean 84. 8% Mean 100. 8%
SD 15. 1% SD 15.9%
cv 0.178 cv 0.157
Ant hr acene
1 pug 108 Y0897-Y0900
6 ug 90 Y¥1097-99
4 ug 32 6 ug * Y1570-89
4 ug 118 6 ug 67 ¥1805-18
6 pg 78 6 ug 104 Y2054-67
6 ug 83 6 ug 108 Y2591-Y2606
6 pg 100 Y2607
4 ug 88 6 ug 107 Y2725-38
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TABLE E-17.

PAHs ON ORBO 43 TUBES (Conti nued)

Desorption Efficiencies Control Recoveries Rel evant Sanpl es
(Aver age Percent) (Average Percent) (Lab #s)
Amt, % Amt . ¥

An€hoagetei n u e d )

6 ug 75 5.2 ug 113 ¥2994-Y3001
8 ug 70 Y3002

6 ug 78 6 ug 104 Y3310-25

6 ug 98 5 kg 86 Y9066-69

6 ug 110 Y9731-34

6 ug 83 14 ug 107 Y9968-71

6 pg 82 6 ug 93 Z0817-21

4 pug 72 10 ug 99 21200- 03

4 pg 85 4 pg 95 21617- 20

4 pug 80 4 pg 102 22703- 05

6 ug a7 6 ug 102 22987-93

6 ug 73 6 ug 105 23243- 47

Mean 83. 1% Mean 98. 2%

SD 18. 1% SD 12. 9%

cv 0.217 cv 0.131
Eluoranthene
1 pug 108 Y0897-Y0900

6 ug 86 Y1097-99

4 pug 55 6 ug 119 Y1570-89

4 pg 111 6 pug 68 Y1805-18

6 ug 73 6 pug 105 Y2054-67

6 ug a2 6 ug 108 ¥2591-Y2606
6 pg 107 Y2607

4 ug 82 6 kg 103 Y2725-38

6 ug 73 5.2 ug 112 Y2994-Y3001
8 pg 70 Y3002

6 ug 72 6 pug 105 ¥3310-25

6 ug 93 5 kg 88 Y9066-~69

6 ug 108 Y¥9731-34

6 ug 80 14 pg 107 Y9968-71

6 ug 82 6 ug 93 20817-21

4 pug 70 10 ug 96 21200-03

e outlier (interfering peak)
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TABLE E-17.

PAHs ON ORBO 43 TUBES (Conti nued)

—

Desorption Efficiencies

Control Recoveries

Rel evant Sanpl es

(Aver age Percent) (Average Percent) (Lab #s)
Amt . % Amt . %
Fluoranthene (Continued)
4 pug 82 4 ug 88 Z1617-20
4 ug 78 4 pg 95 Z2703-05
6 ug 83 6 ug 97 Z2987-93
6 ug 70 6 pg 100 Z3243-47
Mean 81.2% Mean 98. 3%
SD 13. 6% SD 13.4%
cv 0. 167 cv 0. 136
Byrene
1 ug 104 Y0897-Y0900
. 6 ug 84 Y1097-99
L 4 ug 43 6 ug 146 ¥1570-89
4 py 102 6 ug 70 Y1805-18
6 ug 70 6 pug 108 Y2054-67
6 ug 72 6 ug 123 Y2591-Y2606
6 ug 120 Y2607
4 ug 80 6 pg 100 Y2725-38
6 ug 78 5.2 ug 113 ¥2994-Y3001
8 ug 70 Y3002
6 ug 59 6 ug 105 ¥3310-25
6 ug 90 5 kg 86 Y9066-69
6 ug 103 ¥9731-34
6 ug 73 14 ug 107 Y9968-71
6 ug 77 6 ug 95 20817-21
4 ug 65 10 ug 94 Z1200-03
4 ug 78 4 pg 90 21617-20
4 pug 75 4 ug 98 22703-05
6 ug 78 6 ug 98 Z2987-93
6 ug 65 6 ug 105 23243-47
Mean 76. 0% Mean 101. 8%
SD 14. 5% SD 18.0%
cv 0.191 cv 0,177

* interference
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TABLE E-17. PAHs ON ORBO 43 TUBES (Conti nued)

Deeorption Efficiencies Control Recoveries Relevant Sanpl es

(Average Percent) (Aver age Percent) (Lab #s)
Amt . % Amt . %
Benz nth
1 ug 180 Y0897-Y0900
6 ug 82 Y1097-99
4 ug 64 6 ug 35 Y1570-89
4 ug 105 6 ug 62 Y1805-18
6 ug 43 6 ug 95 Y2054-67
6 ug 53 6 ug 100 Y2591-Y2606
6 ug 107 Y2607
4 ug 62 6 ug 92 Y2725-38
6 ug 70 5.2 ug 113 Y2994-Y3001
8 ug 70 Y3002
6 ug 67 6 ug 102 ¥3310-25
6 ug 93 5 ug 84 Y9066-69
6 ug 90 Y9731-34
6 ug 72 14 ug 114 Y9968-71
6 ug 73 6 ug 93 20817-21
4 Bg 65 10 ug 97 21200-03
4 ug 78 4 ug 92 21617-20
4 ug 68 4 ug 102 22703-05
6 ug 75 6 ug 107 22987-93
6 ug 58 6 ug 110 23243-47
Mean 71. 6% Mean 97. 5%
SD 15. 1% SD 28. 6%
cv 0.211 cv 0.293
Chrvgene
1 ug 116 Y0897-Y0900
6 ug 84 Y1097-99
4 ug 27 6 ug * Y1570-89
4 ug 112 6 ug 57 Y1805-18
6 ug 60 6 pug 94 Y2054-67
6 ug 72 6 pg 102 Y2591-Y2606
6 ug 93 Y2607
4 ug 65 6 pug 105 Y2725-38
6 ug 70 5.2 K9 113 ¥2994-Y3001
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TABLE E-17. PAHs ON ORBO 43 TUBES ( Conti nued)

Desorption Efficiencies Control Recoveries Rel evant Sanpl es

(Average Percent) (Average Percent) (Lab #s)
Amt . % Amt . %
Chrvsgene (Continued)
8 ug 75 Y3002
6 ug 64 6 pg 100 ¥3310-25
6 ug 85 5 ug 85 Y9066-69
6 ug 92 Y9731-34
6 ug 62 14 #g 120 Y9968-71
6 ug 73 6 ug 85 Z0817-21
4 ug 62 10 pg 90 Z1200-03
4 ug 72 4 ug 95 Z1617-20
4 ug 70 4 ug 100 Z22703-05
6 pug 75 6 ug 102 Z2987-93
6 ug 60 6 ug ,108 Z3243-47
. Mean 70.9% Mean 96. 5%
SD 17. 6% SD 15. 5%
cv 0. 248 cv 0.161
Benz flueoranthene
1 ug 112 Y0897-Y0900
6 pg 68 Y1097-99
4 ug 48 6 pg 101 Y1570-89
4 ug 90 6 ug 67 Y1805-18
6 ug 57 6 ug 100 Y2054-67
6 png 67 6 ug 110 Y2591-Y2606
6 ug 100 Y2607
4 pg 62 6 ug 110 Y2725-38
6 ug 55 5.2 ug 119 ¥2994-Y3001
8 ug 75 Y3002
6 ug 38 6 ug 89 ¥3310-25
6 ug 77 5 ug 85 Y9066-69
6 ug 88 YS731-34
6 ug 63 14 ug 114 ¥9968-71
6 ug 65 6 ug 90 Z0817-21
4 pg 52 10 ug 100 Z1200-03

e outlier (interfering peak)
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TABLE E-17. PAHs ON ORBO 43 TUBES (Conti nued)

Desorption Efficiencies Control Recoveries Rel evant Sanpl es
(Average Percent) (Average Percent) (Lab #s)
Amt . ¥ Amt, %

Benzo (b) flu hen nth
4 pug 68 4 ug 92 21617-20
4 ug 62 4 pug 105 Z2703-05
6 ug 68 6 ug 103 22987-93
6 pg 52 6 ug 112 Z3243-47
Mean 63.5% Mean 99. 1%
SD 13. 3% SD 13. 9%
cv 0. 209 cv 0. 140
&nzo (k) fluoranthene

1 ug 112 Y0897-Y0200
6 ug 67 Y1097-99
4 ug 54 6 ug 88 Y1570-89
4 ug 90 6 ug 67 ¥1805-18
6 ug 57 6 pg 100 Y2054-67
6 ug 65 6 ug 110 Y2591-Y2606
6 ug 107 Y2607
4 pg 62 6 ug 113 Y2725-38
6 ug 57 5.2 ug 112 ¥2994-Y3001

8 ug 70 Y3002
6 ug 58 6 ug 102 ¥3310-25
6 ug 78 5 ug 82 Y9066-69
6 ug 87 YS731-34
& ug 63 14 B9 114 Y9968-71
6 ug 68 6 ug 88 Z0817-21
4 pug 55 10 ug 96 Z1200-03
4 ug 65 4 ug 92 Z1617-20
4 ug 62 4 pyg 105 22703-05
6 ug 68 6 ug 103 22987-93
6 ug 53 6 ug 110 Z3243-47
Mean 65. 2% Mean 98. 4%
SD 10. 8% SD 14. 5%
cv 0. 165 cv 0. 147
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TABLE E-17. PAHs ON ORBO 43 TUBES (Conti nued)

Desorption Efficiencies Control Recoveries Rel evant Sanpl es

(Aver age Percent) (Average Percent) (Lab #s)
Amt.. : 3 Amt . ¥
Benzo (a) pvrene
1 ug 116 Y0897-Y0900
6 ug 59 Y1097-99
4 ug 27 6 ug 145 Y1570-89
4 ug 80 6 ug 67 Y1805-18
6 ug 50 6 ug 97 Y2054-67
6 ug 60 6 ug 108 ¥2591-Y2606
6 ug 107 Y2607
4 ug 55 6 ug 112 Y2725-38
6 ug 48 5.2 ug - 115 ¥2994-Y3001
8 ug 73 Y3002
6 ug 37 6 ug 102 ¥3310-25
6 ug 47 5 ug 85 Y9066-69
. 6 ug 75 Y9731-34
- 6 ug 53 14 pug 120 Y9968-71
6 ug 57 6 ug 90 Z0817-21
4 ug 50 10 pug 96 Z1200-03
4 ug 62 4 ug 88 21617-20
4 ug 60 4 ug 100 Z2703-05
6 ug 65 € ug 92 22987-93
6 ug 47 6 ug 113 73243-47
Mean 54. 8% Mean 101. 4%
SD 12. 7% SD 18. 3%
cv 0. 232 cv 0.180
Dibenzo (ah)anthracene
1 ug 116 Y0897-YQ900
6 ug 57 Y¥1097-99
4 ug 72 6 ug 52 Y1570-89
4 ug 92 6 pg 50 Y1805-18
6 pg 37 6 ug 92 Y2054-67
6 ug 50 6 pg 90 Y2591-Y2606
6 ug 127 Y2607
4 pg 60 6 ug 103 Y2725-38
6 ug 50 5.2 ug 119 Y2994-Y3001
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TABLE E-17.

PAHs ON ORBO 43 TUBES (Continued)

Desorption Efficiencies Control
(Average Percent)

Amt .

¥

Amt ,

Recoveries
(Average Percent)

%

Relevant Samples
(Lab #s)
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TABLE E-17. PaHs ON ORBO 43 TUBES ( Conti nued)

Desorption Efficiencies Control Recoveries Rel evant Sanpl es

(Average Per cent) (Average Percent) (Lab #s)
Am : 3 Amt . %
Benzo i ntinue
4 pug 50 4 K9 100 Z2703-05
6 ug 50 6 ug 107 Z2987-93
6 ug 37 & ug 117 23243-47
Mean 49. 1% Mean 95. 9%
SD 9.2% SD 17. 8%
cv 0. 188 cv 0. 185
Inden 2,3~ ren
1 ug 116 Y0897-Y0900
6 ug 52 ¥1097-99
. 4 pug 42 6 ug 80 ¥1570-89
4 ug 75 6 ug 67 Y1805-18
6 ug 47 6 pug 96 Y2054-67
6 ug 57 6 ug 108 Y2591-Y2606
6 ug 93 Y2607
4 pug 50 6 ug 113 Y2725-38
6 ug 45 5.2 pg 119 Y2994-Y3001
8 ug 80 Y3002
6 ug 50 6 ug 95 Y3310-25
6 ug 67 5 By 81 Y3066-69
6 ug 72 Y9731-34
6 ug 52 14 ug 114 Y¥9968-71
6 ug 55 6 ug 88 Z0817-21
4 ug 45 10 pg 96 Z1200-03
4 pug 62 4 ug 88 Z1617-20
4 ug 55 4 wg 100 22703-05
6 ug 57 6 ug 105 Z2987-93
6 ug 45 6 ug 107 23243-47
Mean 54. 6% Mean 97. 0%
SD 9. 6% SD 14. 6%
cv 0. 177 cv 0. 150
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TABLE E- 18.

PAHs ON PTFE FI LTERS

Desorption Efficiencies Control Recoveries Rel evant Sanpl es
(Average Percent) (Aver age Percent) (Lab #s)
Amt . % Amt . %
Naphthalene

4 ug * 6 ug * Y0897-Y0904,
Y1097-99,Y1570-89,
Y1805-18,Y2054-67

6 ug 107 Y2725-38

6 ug 90 5.2 ug 73 Y2994-Y3002

4 Bg 81 6 pg 117 Y3310-25

6 ug 92 6 ug 74 Y5131-39

6 ug 97 4.8 ng 85 Y6551-59

6 ug 92 5 pg 87 Y7410-14

6 ug 86 7 K9 60 Y8466-74,Y5062-65

6 pg 117 4 pg 65 Y9745-48

4 ug 60 Y9983-86,20795-99

6 ug 73 21196- 99

6 pg 88 21637- 40

4 ng 80 Z22721-24

6 ug 93 22994-23000

4 ug 82 Z3217-47

Mean 88. 4% Mean 80. 1%

SD 13. 9% SD 18. 9%

cv 0. 157 cv 0. 236

Acenaphthylene

4 ug 64 6 ug 126 Y0897-Y0904,
Y1097-99,Y1570-89,
Y1805-18,Y2054-67

6 ug 103 Y2725-38

6 ug 97 5.2 kg 9 4 Y2994-Y3002

4 ug 88 6 pug 120 Y3310-25

6 ug 92 6 ug 107 ¥5131-39

6 ug 98 4.8 pug 92 Y&E551-59

6 ug 90 S pg 109 ¥7410-14

6 ug 89 7 ug 93 Y8466-74

6 ug 112 4 ug 95 Y9745-48

4 ug 48 Y9983-86,20795-99

i nterference
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TABLE E-18. PAHs ON PTFE FILTERS (Conti nued)

Desorption Efficiencies Control Recoveries Rel evant Sanpl es
(Average Per cent) (Average Per cent) (Lab #s)

Amt ¥ Amt . %

Acenaphthvlene (Continued)

6 ug 63 Z1196-99

6 ug 87 Z1637-40

4 g 82 Z22721-24

6 ug 93 22994-23000
4 pug 80 23217-47
Mean 85. 7% Mean 104. 5%

SD 19. 0% SD 13. 2%

cv 0. 222 cv 0.126

Acenanht hen

. 4 ug * 6 ug . Y0897-Y0904,
¥Y1097-99,Y1570-89,
Y1805-18,Y2054-67

6 ug 90 Y2725-38

6 ug 125 5.2 ug 96 Y2994-Y3002
4 pug 86 6 ug 130 - Y3310-25

6 ug 90 6 ug 109 Y¥5131-39

6 ug 100 4.8 ug 92 Y6551-59

6 ug 92 5 ug 109 Y7410-14

6 ug 102 7 pg 96 YB466-74

6 ug 112 4 222} 102 Y9745-48

4 pug 50 Y9983-86,20795-99
6 ug 63 21196-99

6 ug 88 Z1637-40

4 ug 92 Z2721-24

6 ug 93 22994-23000
4 ug 88 Z3217-47
Mean 90. 8% Mean 104. 9%

SD 21. 4% SD '12.9%

cv 0. 235 cv 0.123

e interference
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TABLE E-18.

PAHs ON PTFE FILTERS (Conti nued)

Deeorption Efficiencies Control Recoveries Rel evant Sanpl es
(Average Percent) (Average Percent) (Lab #s)
Ant . % Amt . $
Fluorene

4 ug 70 € kg 120 Y0897-Y0904,
Y1097-99,Y1570-89,
Y1805-18,Y2054-67

6 ug 103 Y2725-38

6 pg 97 5.2 ug 98 Y2994-Y3002

4 ug 96 6 ug 113 Y3310-25

6 ug 88 6 ug 113 ¥5131-39

6 ug 100 4.8 K9 92 ¥6551-59

6 ug 92 5 ug 109 Y7410-14

6 ug 94 7 ug 99 Y8466-74

6 ug 115 4 pug 105 Y9745-48

4 ug 70 Y9983-86,20795-99

6 ug 78 Z1196-99

6 ug 92 21637-40

4 pg 90 22721-24

6 ug 96 22994-23000

4 pg 88 Z3217-47

Mean 91. 3% Mean 106. 1%

SD 13. 6% SD 9.4%

cv O 149 cv 0.088

Phenanthrene

4 pg 84 6 ug 107 Y0897-Y0504,
Y1097-99,Y1570-89,
Y1805-18,Y2054-67

6 ug 105 Y2725-38

6 ug 97 5.2 ug 102 Y2994-Y3002

4 ug 98 6 pg 112 Y3310-25

6 ug 90 6 ug 111 Y5131-39

6 pg 100 4.8 ug 92 Y6551-59

6 ug 92 5 g 109 Y7410-14

6 ug 96 7 png 100 Y8466-74

6 ug 118 4 pug 102 Y9745-48

4 ug 85 Y9983-86,20795-99
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TABLE E-18. PAHs ON PTFE FI LTERS ( Conti nued)

Desorption Efficiencies Control Recoveries Rel evant Sanpl es

(Average Percent) (Average Percent) (Lab #s)
Amt . % Amt . %
Phenant hrene (Conti nued)
6 ug 85 Z1196-99
6 ug 93 Z1637-40
4 pg 95 Z2721-24
6 ug 98 22994-23000
4 pug 92 23217-47
Mean 95. 2% Mean 104 .4%
SD 9. 9% SD 6. 7%
cv 0. 104 cv 0. 064
Ant hr acene

6 ug 100 Y0897-Y0904,
¥1097-99,Y1570-89,
Y1805-18,Y2054-67

Y
h
[F'e]

©

~

6 g 105 Y2725-38

6 ug 97 5.2 ug 102 Y2994-Y3002
4 ug 100 6 ug 107 Y3310-25

6 ug 90 6 ug 111 ¥5131-39

6 pg 18% 4.8 ug 90 Y6551-59

6 ug 5 ug 109 Y7410-14

6 ug 96 7 ug 99 Y8466-74

6 pug 118 4 ug 102 Y9745-48

4 pg 100 Y9983-86,20795-99
6 ug 95 Z1196-99

6 ug 97 21637-40

4 ug 98 Z2721-24

6 pg 90 Z2994-23000
4 ug 95 23217-47
Mean 90. 5% Mean 102. 5%

SD 7.6% SD 6. 7%

cv 0.077 cv 0. 065
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TABLE E-18.

PAHs ON PTFE FILTERS (Conti nued)

Desorption Efficiencies

Cont r ol

Recoveri es

Rel evant Sanpl es

(Average Percent) (Average Percent) (Lab #s)
Amt . % Amt . %
Eluoranthepe

4 pug 94 6 ug 100 Y0897-Y0904,
Y1097-99,Y1570-89,
Y1805-18,Y2054-67

6 ug 107 Y2725-38

6 pg 98 5.2 Kg 102 Y2994-Y3002

4 KG 102 6 ug 112 ¥3310-25

6 ug 90 6 ug 114 ¥5131-39

6 pg 102 4.8 pg 90 Y6551-59

6 ug 88 5 kg 114 Y7410-14

6 ug 95 7 ng 99 Y8466-74

6 pg 122 4 ug 102 Y9745-48

4 mg 100 Y9983-86,20795-99

6 ug 93 21196- 99

6 ug 97 21637- 40

4 ug 100 22721- 24

6 ug 98 Z2994-23000

4 pg 98 23217- 47

Mean 98. 9% M ean 104. 1%

SD 9.3% SD 8.5%

cv 0. 094 cv 0. 082

Pyrene

4 ug 98 6 ug 107 Y0897-Y0904,
Y1097-99,Y1570-89,
Y1805-18,Y2054-67

6 ug 103 Y2725-38

6 ug 102 5.2 ug 106 Y2994-Y3002

4 pg 93 6 ug 88 Y3310-25

6 ug 90 6 ug 115 Y5131-39

6 pg 102 4.8 pg 90 Y6551-59

6 ug 90 5 ug 112 Y7410-14

6 ug 89 7 &g 101 Y8466-74

6 pg 123 4 ng 102 Y9745-48

4 ug 100 Y9983-86,20795-99
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TABLE E-18. PaHs ON PTFE FILTERS (Conti nued)

Desorption Efficiencies Control Recoveries Rel evant Sanpl es

(Aver age Percent) (Average Percent) (Lab #s)
Amt. % Amt. %

ren ntinu
6 ug 93 Z1196-99
6 ug 97 Z1637-40
4 pg 98 22721-24
6 ug 96 Z2994-23000
4 ug 98 23217-47
Mean 97. 5% Mean 102. 6%
SD 10. 0% SD 9. 6%
cv 0.103 cv 0. 094

Benzo (a)anthracene

6 ug 100 Y0897-Y0904,
¥1097-99,Y1570-89,
Y1805-18,Y2054-67

S
h
[Ts]
©
Ios

6 ug 103 ¥2725-38

€ ug 120 5.2 ug 98 ¥2994-Y3002
4 ug 110 6 ug 86 ¥3310-25.

6 ug 98 6 ug 108 Y5131-39

6 ug 100 4.8 pug 90 Y6551-59

6 ug 92 5 ug 109 Y7410-14

6 ug 95 7 ug 97 Y8466-74

6 ug 115 4 ug 105 Y9745-48

4 ug 102 Y¥9983-86,20795-99
6 ug 100 Z1196-99

6 ug 103 Z1637-40

4 pg 98 Z2721-24

6 ug 102 22994-23000
4 ug 98 23217-47
Mean 102. 3% Mean 99. 1%

SD 8.5% SD - 8. 2%

cv 0.084 cv 0. 083
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TABLE E-18.

PAHs ON PTFE FILTERS (Conti nued)

Desorption Efficiencies Control Recoveries Rel evant Samples
(Aver age Percent) (Aver age Percent) (Lab #s)
Amt . % Ant . %
Chrysene

4 ug 98 6 ug 107 Y0897-Y0904,
Y1097-59,Y1570-89,
Y1805-18,Y2054-67

6 ug 102 Y2725-38

6 ug 100 5.2 ug 104 ¥2994-Y3002

4 K9 102 6 ug 105 ¥3310-25

6 ug 93 6 ug 115 Y5131-39

6 ug 102 4.8 ug 08 Y6551-59

6 ug 82 5 ug 109 ¥7410-14

6 ug 99 7 ug 95 Y8466-74

6 pg 122 4 ug 98 Y9745-48

4 ug 90 Y¥9983-86,20795-99

6 ug 97 Z1196-99

6 ug 100 Z1637-40

4 pg 100 Z2721-24

6 ug 100 22994-23000

4 ug 100 Z3217-47

Mean 99. 1% Mean 102. 6%

SD 9. 7% SD 8. 6%

cv 0. 097 cv 0. 083

Benz b of n

4 wg 93 6 ug 100 Y0897-Y0904,
Y1097-99,Y1570-89,
Y1805-18,Y2054-67

6 ug 105 Y2725-38

6 ug 100 5.2 ug 58 ¥2994-Y3002

4 pg 105 6 ug 99 Y3310-25

6 ug 92 6 ug 110 Y5131-39

6 ug 102 4.8 pug 90 Y6551-59

6 ug 90 S ug 112 Y7410-14

6 ug 99 7 ug 99 ¥8466-74

6 ug 127 4 pug 98 Y9745-48

4 ug 102 Y9983-86,20795-95
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TABLE E-18. PaAHs ON PTFE FILTERS (Conti nued)

Desorption Efficiencies Control Recoveries Rel evant Sanpl es
(Average Percent) (Average Percent) (Lab #s)

Amt . % Amt ., ¥

Benzo (b) fluoranthene (Conti nued)

6 ug 97 Z1196-99
6 ug 100 21637-40
4 pg 102 Z2721-24
6 ug 100 22994-23000
4 ug 98 Z3217-47
Mean 100. 8% Mean 100. 8%
SD 9.8% SD 7.1%
cv 0. 097 cv 0.070
Benzo (k) fluoranthene
. 4 ug 93 6 ug 03 Y0897-Y0904,
. Y¥1097-99,Y1570-89,
oo Y1805-18,Y2054-67
- 6 ug 107 Y2725-38
6 ug 103 5.2 ug 98 Y2994-Y3002
4 ug 105 6 ug 114 Y3310-25
6 ug 93 6 ug 115 ¥5131-39
6 ug 102 4.8 pg 90 Y6551-59
6 ug 90 5 ug 112 Y7410-14
6 ug 101 7 ug 99 Y8466-74
6 ug 123 4 ug 100 Y9745-48
4 ug 102 Y9983-86,20795-99
& ug 97 Z1196-99
6 pg 98 Z1637-40
4 ug 102 Z2721-24
6 ug 100 Z29%94-2Z3000
4 ug 100 Z3217-47
Mean 101. 1% Mean 102. 6%
SD 8. 9% SD 9. 7%
cv 0. 088 cv 0, 095
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TABLE E-18. PAHs ON PTFE FILTERS (Conti nued)

Desorption Efficiencies Control Recoveries

Rel evant Sanpl es

(Average Percent) (Average Percent) (Lab #s)
Amt . ¥ Amt %
Benzo (a)pyrene

4 pg 88 6 ug 100 Y0897-Y0904,
Y1097-99,Y1570-89,
Y1805-18,Y2054-67

6 ug 110 Y2725-38

6 ug 105 5.2 Kg 98 Y2994-Y3002

4 pg 75 6 pug 68 ¥3310-25

6 ug 87 6 ug 106 Y5131-39

6 ug 103 4.8 ug 92 Y6551-59

6 ug 90 5 Kg 109 Y7410-14

6 ug 98 7 ryg 97 YB466-74

6 ug 118 4 pg 102 Y9745-48

4 ug 100 Y9983-86,20795-99

6 ug 98 Z21196-99

6 ug 100 Z21637-40

4 ug 100 22721-24

6 ug 102 22994-2Z3000

4 pug 100 23217- 47

Mean 98. 3% Mean 96. 5%

SD 11. 8% SD 12. 7%

cv 0.120 cv 0.131

Dibenzo (ah) anthracene

4 ug 83 6§ ug

6 ug 110

6 ug 97 5.2 K9
4 ug 80 6 pug

6 ug 88 6 ug

6 ug 100 4.8 K9
6 ug 87 5 kg

6 ug 97 7 pg

6 ug 128 4 g

4 pug 110

E-90
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106
120
113

81
112

95

Y0897-Y0904,
Y1097-99,Y1570-89,
Y1805-18,Y2054-67
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¥2994-Y3002
¥3310-25

¥5131-38

Y6551-59
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Y8466-74

Y9745-48
Y9983-86,20785-99
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TABLE E-18.

PAHs ON PTFE FI LTERS (Conti nued)

Desorption Efficiencies

Contr ol

Recoveri es

Rel evant Sanpl es

(Average Percent) (Average Percent) (Lab #s)
Amt % Amt ., %
Dibenzo (ah)anthracene (Continued)

6 ug 100 Z1196-99

6 ug 107 Z1637-40

4 ug 108 Z2721-24

6 ug 100 22994-23000

4 pug 102 Z3217-47

Mean 99. 8% Mean 100. 1%

SD 14. 3% SD 15. 0%

cv 0.143 cv 0. 150

Benz hi len

4 ug 89 6 pug 93 Y0897-Y0904,
¥1097-99,Y1570-89,
Y¥1805-18,Y2054-67

6 ug 103 Y2725-38

6 ug 98 5.2 ug 98 Y2994-Y3002

4 ug 106 6 pg 107 ¥3310-25

6 pg 92 6 ug 111 ¥Y5131-39

6 ug 100 4.8 pug 94 Y6551-59

6 ug 78 S ug 110 ¥7410-14

6 ug 99 7T ug 100 Y8466-74

6 ug 137 4 ug 102 Y9745-48

4 ug 102 Y9983-86,Z0795-99

& ug 100 Z1196-99

6 ug 88 Z1637-40

4 ug 105 Z2721-24

6 pg 98 Z2994-Z3000

4 ug 95 23217-47

Mean 99. 3% Mean 101. 9%

SD 14. 7% SD 6.9%

cv 0. 148 cv 0. 068
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TABLE E-18. PaHs ON PTFE FILTERS (Conti nued)

Desorption Efficiencies Control Recoveries . Relevant Sanples

(Average Percent) (Average Percentl (Lab #s)
Amt . % Amt 3

1 - n
4 ug 89 6 ug 93 Y0897-Y0904,

Y1097-99,Y1570-89,
¥1805-18,Y2054-67

6 ug 103 Y2725-38
6 pug 100 5.2 ug 98 Y2994-Y3002

4 B9 106 6 ug 112 Y3310-25

6 ug 88 6 ug 112 ¥5131- 39

6 ug 98 4.8 K9 92 Y6551-59

6 ug 92 5 kg 109 Y7410-14

6 ug 96 7 ug 99 Y8466-74

6 ug 121 4 pg 100 Y9745-48

4 ug 102 Y3983-86,20795-99
6 ug 95 28X96- 99

6 ug 110 Z1637-40

4 ug 102 Z2721-24

6 ug 98 Z2994-23000

4 ug 98 Z3217-47

Mean 99. 9% Mean 101. 9%

SD 9. 6% SD 8. 1%

cv 0. 097 cv 0.079
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TABLE E-19. PTFE TRAVEL SPI KE RECOVERI ES

Theo. Ant. Ant .  Found % Recovered
Naphthalene
2.4 pg 1.2 ug 50
2.4 ug <0.8 ug c34
2.4 pg <0.8 ug <34
Mean N/A
SD N/A
cv N/A

Acenaght hvl ene

2.3 ug 0.5 ug 23 LCSpi kel
2.3 ug C0.4 ug <17 LCSpi ke2
2.3 pug C0.4 ug <17 LCSpi ke3

Mean N A

SD N/A

cv N/A

hthen

2.0 ug <0.8 ug <40 LCSpi kel
2.0 ug CO. 8 ug <40 LCSpi ke2
2.0 ug <0.8 pug <40 LCSpi ke3

Mean N/A

SD N/A

cv N/A

Fluorene

2.2 ug 1.4 ug 64 LCSpi kel
2.2 pg 0.7 pg 33 LCSpi ke2
2.2 ug 0.7 B9 33 LCSpi ke3

Mean 43. 3%

SD 17. 6%

cv 0. 406
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TABLE E- 19. PTFE TRAVEL SPI KE RECOVERI ES ( Conti nued)
Theo, Amt. Amt. Found ¥ Recovered Spike ¥
Phenanthrene

2.5 ug 2.1 ug a4 LCSpi kel
2.5 pug 09 kg 37 LCSpi ke2
2.5 ug 1.3 ug 52 LCSpi ke3

Mean 57.6%

SD 24. 1%

cv 0, 418

Anthracene

2.2 ug 1.7 ug 77 LCSpi kel
2.2 ug | -4 pg 64 LCSpi ke2
2.2 ug | -5 ug 68 LCSpi ke3

Mean 69.7%

SD 6. 9%

cv 0. 100

Fluoranthene

2.1 ug 1.6 ug 76 LCSpi kel
2.1 pug 0.7 ug 33 LCSpi ke2
2.1 ug 1.2 ug 57 LCSpi ke3

Mean 55. 6%

SD 21.5%

cv 0. 386

Byrene

2.4 ug 2.0 ug 83 LCSpi kel
2.4 ug 0.8 ug 35 LCSpike2
2.4 ug 1.4 pg 58 LCSpi ke3

Mean 58. 8%

SD 24. 4%

cv 0. 415

E-94
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“\J’

TABLE E-109. PTFE TRAVEL SPI KE RECOVERI ES (Conti nued)
Theo. Ant. Ant . Found % Recover ed Spike #
Benzo(a)anthracene

2.1 ug 2.1 ug 100 LCSpi kel
2.1 ug 1.7 pg 81 LCSpi ke2
2.1 pg | -4 png 67 LCSpi ke3

Mean 82.5%

SD 16. 7%

cv 0. 203

Chrvsene

0.8 ug 1.1 ug 138 LCSpi kel
0.8 ug 1.0 ug 125 LCSpi ke2
0.8 ug 1.0 ug 125 LCSpi ke3

Mean 129. 2%

SD 7.2%

cv 0. 056

Benzo (b) fluoranthene

2.2 pug 2.0 ug 91 LCSpi kel
2.2 ug 1.9 ug 86 LCSpi ke2
2.2 ug 2.0 ug 91 LCSpi ke3

Mean 89. 4%

SD 2. 6%

cv 0. 029

Benzo (k) fluoranthene

1.8 ug 1.6 ug 89 LCSpi kel
1.8 ug 1.6 ug 89 LCSpi ke2
1.8 pug 1.6 ug 89 LCSpi ke3

Mean 89. 0%

SD 0. 00%

cv 0. 000
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TABLE E-19. PTFE TRAVEL SPI KE RECOVERI ES ( Conti nued)
Theo, Amt, Amt. Found % Recovered Sni ke #
Benzo (a)pyrene
3-4 ug 3.4 ug 100 LCSpi kel
3.4 ug 3.2 Kg 94 LCSpike2
3.4 ug 3-5 ug 103 LCSpi ke3
Mean 99. 0%
SD 4. 5%
cv 0. 045
Dibenzo (ah) anthracene
O 7 K9 0.6 ug 91 LCSpi kel
Q7 kg 0.5 pug 76 LCSpi ke2
0.7 ug 0.6 ug 86 LCSpi ke3
Mean 84. 3%
SD 8. 0%
cv 0. 094
Benzo (ghi)perylene
2.2 ug 2.1 pug 95 LCSpi kel
2.2 pug 2.2 ug 100 LCSpi ke2
2.2 pug 2.1 ug 95 LCSpi ke3
Mean 97. 0%
SD 2.6%
cVv 0. 027
Indeno(1.2.3-cd)pvrene
2.1 ug 2.0 ug 95 LCSpi kel
2.1 ug | -9 pg 90 LCSpi ke2
2.1 ug 1.9 ug 90 LCSpi ke3
Mean 92. 1%
SD 2.8%
cv 0. 030

E-96
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TABLE E-20. SEM VOLATILES IN SO LS

Surrogate Recoveries (%)

NBZ FBE TPH PHL __2FP TBP Lab #s
44 46 50 19+ 31 35 Y2165
76 81 85 71 77 7s Y2166
62 69 83 58 66 54 Y2167
77 89 99 68 75 76 Y2168
62 77 90 61 68
74 82 104 65 66 63 65 Y2170
69 75 91 57 55 54 Y2171
79 82 120 69 74 25 BLANK
59 65 74 54 61 55 Y2172
55 67 70 53 55 50 Y2173
65 74 83 61 67 61 Y2174
62 70 91 62 68 69 Y2175
63 79 98 31 19* 9* Y2176
50 58 76 46 53 25 Y2177
67 76 103 18 6% 3x Y21764up

. 61 70 89 57 60 2% BLANK
59 65 76 57 63 51 Y2178
66 69 83 56 60 49 Y2179
29 27 42 14* 21%* 4* Y2180
68 69 83 46 56 39 Y2181
45 50 66 28 32 2% Y2183
75 83 95 55 61 0* BLANK
42 51 67 13% 12* o Y2184
89 90 12'2 64 90 80 Y2185
73 84 99 66 75 46 Y2186
74 80 98 64 77 51 Y2187
68 77 95 64 69 23 Y2188
55 63 76 53 61 15% Y2189
58 70 82 53 61 22 Y2189M
60 65 88 53 63 27 Y2189MD

Conpound QC Limts
NBZ = Nitrobenzene-ds 23 - 120
FBP = 2-Fluorobiphenyl 30 - 115
TPH = Terphenyl-di4 18 - 137
PHL = Phenol -d5 24 - 113
2FP = 2-Fluorophenol 25 - 121
TBP = 2,4,6-Tribromophenol 19 - 122

o Val ues outside EPA CLP required QC limts.

. Sumrogattes diilluttezt autt of Y2182.
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TABLE E- 20. SEM VOLATI LES IN SO LS (Conti nued)
Surrogate Recoveries (%)

NBZ FBP TPH PHL 2FP TBP Lab #s
31 33 41 28 35 12« Y2190
64 67 94 51 45 O BLANK
66 76 55 75 60 76 Y4846
76 82 73 83 74 79 Y4847
70 75 73 76 67 72 Y4848
39 46 41 38 36 39 Y4849
65 67 62 31 Y4850
39 an 8 8 43 41 13+ Y4851
51 65 52 54 51 32 Y4852
62 70 69 54 41 29 Y4853
37 50 77 40 31 19 Y4854
48 64 37 28 27 28 Y4850M
62 72 43 34 34 35 Y4850MD
46 54 36 25 24% 21 BLANK
68 83 101 80 73 61 YE705
57 69 80 67 64 57 YE706
62 76 97 72 66 68 Y6707
46 56 70 - 34 18+ 24 Y6708
56 70 87 48 25 19 Y6709
69 82 129 74 80 77 Z0090
57 66 103 62 64 62 z0o091
63 81 126 78 77 76 z0092
62 74 131 68 72 75 20093
56 - 70 130 62 60 74 20094
61 71 128 63 60 49 BLANK
63 76 108 75 73 49 BLANK
79 80 89 78 77 66 BLANK
96 106 103 90 89 54 Z0684
87 110 114 79 83 64 Z0684MS
88 110 106 81 86 64 Z0684MSD

Conpound QC Limits
NBZ = N trobenzene-d5 23 - 120
FBP = 2-Fluorobiphenyl 30 - 115
TPH = Ter phenyl -d14 .18 - 137
PHL = Phenol -d5 24 - 113
2FP = 2-Fluorophenol 25 - 121
TBP = 2,4,6-Tribromophenol 19 - 122

*

Val ues outside EPA CLP required QC limits,
Surrogates diluted out of Ye710-14.
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TABLE E-20. SEMIVOLATILES IN SO LS (Conti nued)

Surrogate Recoveries (%)

NBZ FBP TPH PHL 2FP TEP Lab #s
88 96 129 88 87 69 20685
86 92 123 85 84 76 Z0685RE
87 93 113 82 82 84 Z0686
92 96 122 86 86 71 Z0O686RE
86 97 103 84 82 78 20687
88 94 135 85 83 79 20688
88 93 106 85 85 85 Z0E88RE
86 96 101 84 82 84 20689
74 104 108 73 72 69 20690
78 92 129 76 72 82 Z0O690RE
79 98 98 75 78 57 20691
85 87 108 81 79 7s Z0691RE
89 92 109 86 85 86 20692
91 93 113 85 84 76 20693
86 89 93 85 83 79 Z0694

. 83 a7 95 85 84 85 20695
g 76 89 8 7 76 71 81 BLANK
66 72 109 60 60 46 20696
80 91 127 73 69 65 20697
93 94 128 82 81 85 Z0698
92 92 123 9 3 88 79 Z0698RE
88 93 121 76 75 76 20699
85 88 110 85 83 73 Z0699RE
87 92 109 46 30 35 20700
79 82 108 69 70 81 - 20701
78 84 109 75 71 92 20702
90 92 104 41 61 52 | NST BLK
74 79 116 71 65 70 BLANK
83 93 101 76 73 84 20703
75 88 86 79 78 79 20704
79 82 87 78 79 83 Z0704MS
Conpound L Limts
NBZ = N trobenzene-d5 23 - 120
FBP = 2-Fluorobiphenyl 30 - 115
TPH = Terphenyl-di4 18 - 137
PHEL = Phenol -d5 24 - 113
2FP = 2-Fluorcphenol 25 - 121
TBP = 2,4,6-Tribromophenol 19 - 122
. * Val ues outside EPA CLP required QC limts.
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Final Rpt, Kuwai t Oil Fire HRA No. 39-26-L192-91,5 May - 3 Dec 91

TABLE E- 20. SEM VOLATI LES I N SO LS (Conti nued)
Surrogate Recoveries (%)

NBZ FBP TPH PHI, 2FP TBP Lab #s
69 83 84 75 72 89 Z0704MSD
75 85 89 77 74 91 20705
77 91 76 79 79 87 20706
77 79 96 19+ 10* g* 20707
74 82 70 76 74 81 BLANK
63 67 55 7* T 2* Z0707RE
69 76 72 o Ox o Z0707RERE
80 81 97 37 41 47 20708
76 79 109 73 68 52 20709
76 82 113 63 53 27 20710
79 84 122 70 65 36 20711
66 74 83 47 34 44 20712
78 91 93 30 31 35 20713
74 88 98 34 33 28 Z0713RE
70 80 86 77 76 81 20714
64 68 72 60 61 66 20715
67 78 88 66 66 71 Z0716
65 77 93 64 64 76 20717
77 84 86 77 77 76 BLANK
76 84 88 67 60 51 20718
67 77 80 61 62 64 20719
87 106 97 45 34 32 20720
78 93 94 76 76 77 20721
84 96 99 72 68 56 20722
88 96 102 81 78 68 20723
78 88 123 79 81 81 20724
78 90 121 78 84 84 Z0724RE
83 87 100 83 81 84 Z0724DL
88 89 103 87 83 89 BLANK
84 79 105 72 71 74 BLANK
81 84 92 80 74 67 SB1
83 86 95 83 77 97 SB1MS

Conpound L Limts
NBZ = Nitrobenzene-d5 23 - 120
FBP = 2-Fluorobiphenyl 30 - 115
TPH = Ter phenyl - d14 18 - 137
PHL = Phenol -d5 24 - 113
2FP = 2-Fl uorophenol 25 - 121
TBP = 2,4, 6-Tribromophenol 19 --122

e Values outside EPA CLP required QC limts.
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TABLE E-20. SEMIVOLATILES IN SO LS (Continued)

Surrogate Recoveries (%)

NBZ FBP TPH P H L 2FP TBP Lab #s
96 87 98 84 81 96 SB1MSD
102 91 101 82 81 79 21664
113 104 110 81 86 78 21665
110 107 112 77 78 61 21666
89 91 99 81 78 72 21667
91 94 103 87 82 81 21668
90 92 97 83 80 69 21669
97 97 118 87 82 80 21670
56 56 65 51 50 43 21671
95 94 122 83 71 56 Z1666RE
39 45 52 40 40 34 Z1671DL
55 57 71 * 56 49 51 BLANK
68 71 104 70 62 56 BLANK
70 73 89 68 63 65 26819
69 72 86 60 46 29 Z5819MS
. 72 72 87 63 53 38 Z6819MSD
67 69 85 65 55 51 26820
71 71 87 69 64 71 26821
70 71 90 66 60 49 Z6822
71 72 89 66 55 35 26823
64 66 87 59 55 53 26824
70 103 171 o 8 * 6" 2 * 26825
64 110 193 « 10 o 12 » 10 * Z6825RE
73 78 99 4 * ce 0 * 26826
71 87 115 13 o 11 * 3 * ZE6826RE
65 67 91 41 29 6 * z6827
54 88 136 13 o 14 o« 5 * Z5827RE
87 90 90 407 79 73 26828
79 84 84 64 46 24 Z6829
Conmpound L Limts
NBZ = N trobenzene-d5 23 - 120
FBP = 2-Fluorobiphenyl 30 - 115
TPH = Ter phenyl - d14 18 - 137
PHL = Phenol - d5 24 - 113
2FP = 2-Fluorophenol 25 - 121
TBP = 2,4, 6-Tribromophenol 19 - 122

* Val ues outside EPA CLP required QC limts.

E-101




Final Rpt, Kunait O | Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE E-21. SO L SEM VOLATI LES MATRI X SPI KE RECOVERI ES (%)

Conpound M __MbUP M __MDUP M ___ MDUP
Phenol 58 64 58 75 64 66
2-Chlorophenol 54 56 57 73 66 66
i1,4-Dichlorobenzene 58 58 54 74 76 76
N-Ni troso-di - n- propyl am ne 64 66 65 81 71 71
1,2,4-Trichlorobenzene 50 54 54 67 82 81
4-Chloro-3-methylphenol 54 58 55 64 57 58
Acenapht hene 56 60 61 75 86 81
4-Nitrophenol o+ o* 48 59 39 41
2,4-Dinitrotoluene 42 40 55 65 75 74
Pent achl or ophenol o* o* 48 61 97 97
Pyrene 64 72 64 77 116 104
Rel evant Sanpl es Y2165- Y4846~ Z20684-
(Lab #s) - Y2190 Y4851 20724

Compound QC LIMITS

Phenol 26 - 90 -%

2-Chlorophenol 25 - 102

1,4-Dichlorobenzene 28 - 104

N-Nitroso-di-n-propylam 41 - 126

1,2,4-Trichlorobenzene 38 107

4-Chloro-3-methylphenol 26 - 103

Acenapht hene 31 -1 3 7

4-Nitrophenol 11 114

2,4-Dinitrotoluene 28 - 89

Pent achl or ophenol 17 - 109

Pyr ene 35 - 142

M = Matrix Spike MD = Matrix Duplicate Spike

o Values outside EPA CLP required QC limts.
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Final Rpt, Kuwai t Oil Fire HRA No. 39-26-1.192-91, 5 May - 3 De¢ 91

TABLE E-21. SO L SEMIVOLATILES MATRIX SPI RE RECOVERI ES (%)

Compound M MDUP M MDUTP M MDUP
Phenol 66 35 65 66 57 62
2-Chlorophenol 59 50 63 65 48 53
1,4-Dichlorobenzene 69 27* 71 77 64 67
N-Ni troso-di - n- propyl am ne 63 38 65 66 69 72
1,2,4-Trichlorobenzene 72 23+ 77 83 67 69
4-Chloro-3-methylphenol 63 33 66 67 58 62
Acenapht hene 75 19* 80 81 71 71
4-Nitrophenol 67 50 70 65 79 82
2,4-Dinjtrotoluene 74 47 86 83 68 68
Pent achl or ophenol 76 47 84 77 85 88
Pyrene 76 36 89 93 74 76
Rel evant Sanpl es Z0684- 21664- Z26819-
(Lab #s) 20724 21671 Z6831

Conmpound QL LIMTS

Phenol 26 - 90 %

2-Chlorophenol 25 - 102

1,4-Dichlorobenzene 28 - 104

N-Ntroso-di -n-propylam 41 - 126

1,2,4-Trichlorobenzene 38 - 107

4-Chloro-3-methylphenol 26 - 103

Acenapht hene 31 - 137

4-Nitrophenol 11 - 114

2,4-Dinitrotoluene 28 - 89

Pent achl or ophenol 17 - 109

Pyrene 35 - 142

M = Matrix Spike MD = Matrix Duplicate Spike

* Val ues outside EPACLP required QC limts.
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Final Rpt, Kuwait Oil Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE

E-22. TENAX CARTRI DGES FOR TO1.

Control Recoveries

Lab Bz EB HPT Rel evant Sanpl es

Spike Amt. % % : 1 (Lab #s)
150 ng 100 140 113 Y2144-64
300 ng 100 137 103 "
400 ng 98 130 95 Y2576-79
500 ng 110 132 112 Y2689-98
300 ng 100 123 103 "
250 ng 92 120 88 Y3023-39
150 ng 93 120 87 "
400 ng 113 130 113 Y3270-78
300 ng 153 107 153 "
200 ng 120 140 120 Y3654-61
350 ng 91 123 91 n
150 ng 93 127 93 Y3982-Y4016
350 ng 114 126 106 Y4144-61
350 ng 88 131 83 Y4698-Y4722
200 ng 100 130 90 "
300 ng 100 140 97 Y5077-Y5105
750 ng 90 128 88 "
400 ng 100 132 93 Y5505-37
400 ng 95 122 88 "
150 ng 100 127 100 Y6039-48
350 ng "83 123 80 "
150 ng 93 133 120 Y7387-92
750 ng 83 129 92 Y8186-91
350 ng 86 134 80 ¥8192-97
600 ng 95 138 95 ¥8199-Y8203
400 ng 83 132 92 Y8204-09
250 ng 92 120 92 Y8499-05
500 ng 98 140 96 ¥8506-12
400 ng 80 118 82 ¥8513-20
500 ng 86 140 96 Y8909-13
600 ng 93 127 89 ¥8914-19
750 ng 84 113 95 ¥9081-86
500 ng 92 132 94 Y9087-93
400 ng 108 140 108 ¥9810-18
250 ng 96 136 100 Y9804-09

BZ - benzene

EB - ethyl benzene

HPT - n-heptane

E-104




. Final Rpt, Kuwait Oil Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE E-22. TENAX CARTRI DGES FOR TO1 (Conti nued)

Control Recoveri es

Lab BZ EB HPT Rel evant Sanpl es
Spi ke Ant . % % % (Lab #s)
400 ng 110 202 # 125 Z0039-44
250 ng 108 148 111 Z0045-50
400 ng 78 128 80 Z20051-57
600 ng 83 113 87 20058-64
500 ng 100 146 102 Z0065-71
600 ng 97 142 110 21229- 33
500 ng 100 152 106 Z1234-40
200 ng 90 125 120 Z1519-22
500 ng 82 136 86 Z1665-€63
500 ng 80 130 80 Z2061-67
600 ng 73 115 70 22068-74
150 ng 87 127 87 22078-83
350 ng 103 146 106 Z2075-77
500 ng 88 136 90 22511-18
. 600 ng 75 127 68 22683-95
g 400 ng 9s 162 88 "
500 ng 100 140 86 Z3025-29
600 ng 80 133 98 Z3031-35
500 ng 76 114 76 23037-42
600 ng 82 122 85 Z3044-49
400 ng 72 125 80 Z3248-52
250 ng 76 120 84 23254-58
500 ng 76 134 72 23365-70
600 ng 77 140 80 Z3372-78
200 ng 80 125 90 Z3697-3708
300 ng 63 123 63 "
600 ng 95 155 89 24040- 50
400 ng 94 158 88 "
500 ng 86 138 92 24059
250 ng 92 132 100 Z24282-87
150 ng 173 # 140 180 # Z4288-4301
350 ng 83 117 80 "

# = outlier

BZ - Dbenzene

EB - ethyl benzene
HPT - n- hept ane
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Final Rpt, Kuwait Oil Fire HRA No. 39-26-1.192-91, 5 May - 3 Dec 91

TABLE E-22. TENAX CARTRI DGES FOR TO1 ( Conti nued)

Control Recoveries

Lab BZ EB HPT Rel evant Samples
Sni ke Amt, : % 3 (Lab #s)
600 ng 77 113 78 Z5366-79
500 ng 112 156 110 "
750 ng 107 160 103 25380-83
400 ng 85 112 102 Z5674-85
400 ng 92 138 98 "
250 ng 80 116 92 Z5686-94
250 ng 93 128 93 Z25694-97
600 ng 80 120 77 ' 25914- 17
500 ng 104 150 114 Z5918-23
750 ng 76 123 79 Z5924-29
300 ng 73 123 93 Z6533-41
Mean 89. 1% 130. 5% 92. 4%
SD 23. 6% 20. 3% 22.4%
cv 0. 266 0. 156 0.243

# = outlier

BZ - benzene

EB - ethyl benzene
HPT - n-hept ane

E-106




F;nal Rpt, Kuwait Oil Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE E-23. TENAX CARTRI DGES FOR TOL
Control Recoveries

Lab TOL MP XYL O XYL Rel evant Samples

Spike Amt . * % % : 3 (Lab _#3)
150 ng 113 113 113 Y2144-64
300 ng 103 10s 107 "
400 ng 100 111 110 Y2576-79
500 ng 112 120 108 Y2689-98
300 ng 107 108 103 "
200 ng 100 100 100 Y3023-39
150 ng 93 107 107 "
400 ng 125 114 100 Y3270-78
300 ng 143 95 113 "
200 ng 135 120 115 Y3654-61
350 ng 97 104 103 "
150 ng 100 113 107 Y3982-Y4016
350 ng 114 109 106 Y4144-61

108 Y4698-Y4722

350 200 g ng 100 115 14 110 110 "
3D0 ng 107 116 112 Y5077-Y5105
750 ng 98 113 105 w
400 ng 110 109 108 YS505-37
400 ng 100 101 100 "
150 ng 107 110 107 Y6039-48
350 ng 94 117 94 "
150 ng 107 113 120 Y7387-92
750 ng 101 107 105 Y8186-91
350 ng 97 108 108 Y8192-97
600 ng 97 100 117 ¥8199-Y8203
400 ng 98 101 102 Y8204-09
250 ng 104 104 96 Y8499-05
500 ng 108 110 114 Y8506-12
400 ng 85 98 95 ¥8513-20
500 ng 100 110 110 Y8909-13
600 ng 102 117 107 Y8914-19
750 ng 99 93 95 Y9081-86
500 ng 94 110 104 Y9087-93
400 ng 112 102 115 Y9810-18

o double amount for mp xylenes.

TOL - toluene

MP XYL - nip xXxylenes
OXYL - o-xylene
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Final Rpt, Kuwait Oil Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE E-23. TENAX CARTRI DGES FOR TO1 ( Conti nued)
Control Recoveries
Lab TOL MP XYL OXYL Rel evant Sanpl es
Spike Amt * $ % $ (Lab #s)

250 ng 100 106 112 Y9804-09
400 ng 138 175# 1724 20039- 44
250 ng 116 124 144 20045- 50
400 ng 93 109 108 20051- 57
600 ng a7 92 90 20058-64
500 ng 102 110 112 Z0065-71
600 ng 103 108 115 21229-33
500 ng 112 120 126 Z1234-40
200 ng 100 105 100 Z1519-22
500 ng 98 120 128 Z1665-63
500 ng 94 110 110 22061-67
600 ng 82 100 95 Z2068-74
150 ng 93 103 100 22078-83
350 ng 108 124 111 22075-77
500 ng 100 130 118 22511-18
600 ng 90 100 %%8 Z2683-95
400 ng 112 125 "
500 ng 104 110 116 Z3025-29
600 ng 88 100 105 Z3031-35
500 ng 86 96 94
600 ng 90 100 92 Z23044-49
400 ng 90 95 98 Z3248-52
250 ng 88 90 92 Z3254-58
500 ng 90 110 112 Z3365-70
600 ng 88 100 113 Z3372-78
200 ng 165 98 18g Z3697-3708
300 ng 77 95 "
600 ng 94 125 115 Z4040-50
400 ng 94 124 "
500 ng 84 100 118 Z4059
250 ng 112 118 128 Z4282-87
150 ng 80 120 173 Z4288-4301

91 97 "
860 ng 88 92 93 Z5366-79

o double amount for nmp xylenes.

TOL - tol uene

MP XYL - nip xylenes
O XYL - o-xylene

E-108




. Final Rpt,Kuwait O | Fire HRA No. 39-26-L192-91, 5May-3Dec91

TABLE E-23. TENAX CARTRI DGES FOR TO1 (Conti nued)

Control Recoveries

Lab TOL MP XYL 0 XYL Rel evant Sanpl es
Spike Ant . * % % % (Lab #s)
500 ng 146 120 132 "
750 ng 108 120 117 25380- 83
400 ng 98 91 100 25674-85
400 ng 115 112 122 "
250 ng 92 92 100 25686-94
250 ng 109 109 112 25694-97
600 ng 97 92 97 Z5914-17
500 ng 112 110 116 25918-23
750 ng 89 93 101 Z5924-29
300 ng 87 100 110 26533-41
M ean 99. 1% 106. 7% 108. 6%
SD 21. 4% 17. 0% 18. 9%
. cv 0.216 0. 159 0.174
\ * doubl e amount for mp xylenes.
# Outlier.

TOL - toluene
MP XYL - nip xylenes
0 XYL - o-xylene

o
e
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Final Rpt, Kuwai t Qil Fii HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE E-24. TOlL TRAVEL CONTROL SPI KES

Chloroform* n- Hept ane Tol uene
200 ng gpikes % % %
Spike 1 100 95 120
Spike 2 47 100 120
Spi ke 3 100 105
Spi ke 4 115 90 135
Spi ke 7 110 105
Mean 87.3% 99. 0% 117. 0%
SD 29. 2% 6. 6% 11. 2%
cv 0.334 0. 067 0. 096

* Chloroformestimated from Tl C scan

quantified in spikes 3 and 7.

El10

only, detected but

not




Final Rpt, Kuwait Oil Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE E-25. TENAX CARTRI DGES FOR TO1

Surrogate Recoveries (%) - 200 ng Spikes

BZE-d6 CBE-d5 IBb #g E - d 6 CBE-d5 | ab #s
102 88 Y1649 116 130 Y1650
al 51* Y1651 141* 97 Y1652
33 27+ Y1654 108 106 Y1655
126 96 Y1656 96 106 Y1657
109 101 Y1658 98 95 Y1659
234" 89 Y1660 102 97 Y1661
269f 62* Y1662 107 105 Y1663
99 99 Y1664 91 105 Y1665
98 95 Y1666 99 100 BLANK
99 91 50 STD 80 116 100 STD
105 89 150 STD 108 97 800 STD
94 103 Y1913 87 79 Y1914
110 108 Y1915 96 118. Y1917
107 118 Y1918 40+ 48+ Y1919
102 93 Y1920 95 101 Y1922
94 110 Y1923 98 78 Y1924
105 105 Y1925 117 78 Y1926
151+ 95 Y1927 98 -91 Y1928
104 113 Y1930 118 122 Y1932
114 103 Y1933 112 99 Y1934
105 98 Y1936 108 97 Y1937
102 106 Y1938 97 102 Y1939
99 102 Y1940 97 102 Y1941
105 103 Tol CHK 107 108 1ASTD
94 95 TO1 CHK 73 72 10STD
103 96 80STD 84 52% Y2144A
90 98 Y2144B 70 88 ¥Y2145A
87 98 Y2145B a7 91 Y2146A
85 112 ¥2147A 85 101 Y2147B
84 105 Y2148A 94 86 Y2148B
102 91 ¥Y2149A 61% 78 ¥2149B
91 84 Y2150 73 56% Y2150B
102 99 Y2151a 94 111 ¥2151B
110 107 Y2152 102 106 ¥2153
121 92 Y2154 147+ 108 Y2155
112 121 Y2156 100 100 Y2157

* Val ue outside established QC limts.

BZE-dé = Benzene-d6 QL limt: 68 - 140
CBE-d5 = Chl orobenzene-d5 C limt: 70 - 138

E-111




Final Rpt, Kuwait Oil Fire HRA No. 39-26-1.192-91, 5 May - 3 Dec 91

TABLE E-25. TENAX CARTRI DGES FOR TO1l (Conti nued)

Surrogate Recoveries (¥) - 200 ng Spi kes

BZE- - #A BZE- d6 CBE-d5 Lad #s
123 114 Y2158 119 119 Y2159
119 100 - Y2160 117 101 Y2161
145~* 106 Y2162 98 93 Y2361

96 100 Y2362 91 98 Y2363
115 101 100STD 113 104 TO1 CHK
113 96 TO1l CHK 110 111 Y2576A
105 105 Y2576B 102 104 Y2577A
99 108 Y2577B 93 95 Y2578
96 110 Y2579 94 95 TOl CHK
95 105 Y2689 0o* 0* Y2690
112 110 Y2691 114 109 Y2692
97 105 Y2694 99 103 Y2695
125 95 Y2696 138+* 92 Y2697
118 93 Y2698 104 101 Y2758
110 111 Y2759 93 100 TO1 CHK
100 100 T0l CHK 115 109 Y3023Aa
118 126 Y3023B 98 103 Y3024
114 97 ¥3025A 103 101 Y3025B
89 107 Y3026A 96 105 Y3026B
105 117 Y3027 111 109 Y3028
96 103 Y3029 95 108 Y3030
92 97 Y3032 98 116 Y3033
90 102 Y3034 115 114 Y3036
110 97 Y3037 97 95 Y3038
102 110 Y3039 100 100 TO1l CHK
101 104 100 STD 97 103 Y3270
97 98 Y3271A 98 104 Y3271B
111 100 Y3272 101 102 Y3273
99 100 Y3274 125 115 Y3275
112 114 Y3276 154+ 97 Y3277
121 118 Y3278 112 110 TO1l CHK
83 97 Y3649A 90 103 Y3649B
151+ 108 Y3650 127 101 Y3651
102 102 Y3652 130 107 Y3653
103 106 Y3654 108 96 Y3655
117 105 Y3656 111 105 Y3657

e value outside established QC limits.

BZE-d6 = Benzene-d6 QL limt:
CBE-d5 = Chlorobenzene-d5 QL limt: 70 - 138

E-l 12




. Final Rpt, Kuwait Oil Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE E-25. TENAX CARTRI DGES FOR TO1 (Conti nued)

Surrogate Recoveries (%) - 200 ng Spikes

BZE- d6 CBE-d5 Jab #s BZE- d6 CBE-d5 Lab #s

114 107 Y3658 96 107 Y3659
95 104 Y3660 119 119 Y3661
100 100 100 STD 104 84 Y3982
110 94 Y3983 95 85 Y3984
117 90 Y3985 103 87 Y3986
114 93 Y3987 98 96 Y3988
103 91 Y3989 97 90 ¥3990
103 99 Y3991 97 89 Y3992
111 100 Y3993 116 104 Y3994
105 94 Y3995 145% 91 Y3996
103 95 Y3997 121 103 Y3998
99 85 Y3999 111 122 Y4000
122 94 Y4001 91 88 Y4002
107 99 Y4003 97 97 Y4004
118 76 Y4005 101 138 Y4006
. 101 101 Y4007 113 87 Y4008
110 100 Y4009 99 93 Y4010
109 92 Y4011 113 08 Y4012
54% 50* Y4013 107 124 Y4014
118 101 Y4015 103 96 Y4016
96 119 100 STD 100 100 100 STD
100 100 Tol CHK 106 103 Y4144
106 106 Y4145B 104 95 Y4146
108 112 Y4147 104 106 Y4148
111 114 Y4149 104 112 Y4150
96 128 Y4151 110 112 Y4152
104 105 Y4153 117 106 Y4154
114 123 Y4155 119 102 Y4156
113 109 Y4157 106 117 Y4158
08 101 Y4159 112 107 Y4160
115 116 Y4161 120 106 100 STD
100 100 100 STD 84 93 Y4698
97 102 Y4699 108 106 Y4700
a9 101 Y4701 98 104 Y4702
100 103 Y4703 96 105 Y4704
91 100 Y4705 90 85 Y4706

* Val ue outside established QC limts.

68 - 140

BZE- d6 = Benzene- d6 QL limt:
limt: 70 - 138

. CBE-d5 = Chl or obenzene-d5 QC

E-113




Final Rpt, Kuwait Oil Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE E-25. TENAX CARTRI DGES FOR TO1 (Conti nued)

Surrogate Recoveries (¥) - 200 ng Spikes

BCBE-45 - Lab #s BZR- d6 CBE-dS Lab #s
109 105 Y4707 90 98 Y4708
96 112 Y4710 99 105 Y4711
97 113 Y4712 92 97 T Y4713
107 101 Y4714 101 101 Y4715
104 99 Y4716 114 97 Y4717
105 97 Y4718 106 95 Y4719
111 105 Y4720 96 113 Y4721
110 106 Y4722 102 97 100 CHE
102 98 100 STD 102 102 100 STD
100 97 Y5077A 98 94 YS5077B
96 98 Y5078B 95 92 YS079A
92 75 ¥S079B 92 97 Y5080A
96 100 YS080B 92 98 YS081A
94 113 YS5081B 94 97 Y5082A
97 99 Y5082B 106 96 Y5083
101 94 Y5084 103 100 YS085
98 95 Y5086 97 99 Y5087
96 93 Y5088 102 103 Y5089
102 100 Y5090 97 98 Y5091
98 107 Y5082 120 98 Y5093
94 99 ¥5094 ) 96 98 Y5095
-114 102 Y5096 107 110 Y5097
99 120 Y5098 95 106 ¥5099
102 99 ¥5100 94 100 ¥5102
89 95 ¥5104 90 107 Y5105
102 102 100 sTD 93 101 100 STD
109 96 100 STD 110 90 YS5505A
100 58~ YSE505B 110 105 YSS506A
103 97 Y5506B 100 101 Y5507
109 104 YS508A 125 125 YS508B
105 99 ¥5509A 101 103 Y5509B
109 106 Y5510 107 102 Y5511A
100 107 ¥Y5511B 92 95 YS512A
104 106 YS512B 111 107 YSS513A
75 a3 Y5513B 94 93 YS5514A
104 96 Y5514B 107 106 Y5515

e Value outside established QC limts.

BZE-d6 = Benzene- d6 QC 1limit: 68 - 140
CBE-d5 = Chlorobenzene-ds & limt: 70 - 138

E-114




Final Rpt, Kuwai t Oil Fire HRA No. 39-26-L192-91,5 May - 3 Dec 91

TABLE E-25. TENAX CARTRI DGES FOR TO1 (Conti nued)

Surrogate Recoveries (¥) - 200 ng Spi kes

BZE- - BZE- d6 E- Lab #
113 110 ¥YS516A 90 89 YS5516B
90 90 YS517A 109 110 YS5517B
113 109 YS518A 102 100 Y5518B
111 100 YS5519A 121 104 YS5519B
91 94 Y5520 108 106 ¥5521A
107 106 YS5521B 95 88 Y5522
67 79 5523B 96 99 YS524A
105 102 YS525A 108 98 YS526B
108 106 Y5527 108 98 YS5528B
99 94 YS5529A 101 97 Y5530A
94 94 Y5531B 106 101 Y5532
104 104 Y5534 109 108 Y5535
110 - 108 Y5536 100 98 Y5537
102 101 100 STD 100 97 100 STD
102 107 BLANK 101 102 100 STD
103 107 BLANK 99 97 100 STD
101 100 BLANK 101 101 100 STD
99 103 BLANK 76 76 Y6039A
106 112 Y6039B 145~ 149%* Y6040A
96 113 Y6040B 106 110 Y6041
115 113 Y6042A 102 108 Y6042B
89 89 Y6044A 87 107 Y6044B
115 110 Y6045A 88 109 Y6045B
94 102 Y6046 107 108 Y6047
89 107 Y6048 100 93 100 STD
109 108 BLANK 112 88 100 STD
90 109 BLANK 102 103 Y7381A
79 132 Y7381B 102 133 Y7382
95 113 Y7383A 89 104 Y7383B
88 101 Y7384A 92 108 Y7384B
91 107 Y7385 100 100 100 STD
106 98 BLANK 101 102 Y7387A
104 98 ¥7387B 105 97 Y7388A
113 98 Y7388B 103 101 Y7389A
102 102 Y7389B 101 104 Y7390A
105 105 Y7392 99 101 100 sTD

* Val ue outside established QC limts-

BZE-d6
CBE-d5

Benzene- d6 @ Iimt: 68 - 140
Chlorobenzene-d5 QC limit: 70 - 138

E-115




Final Rpt, Kuwait Oil Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE E-25. TENAX CARTRI DGES FOR TO1l (Conti nued)

Surrogate Recoveries (¥) - 200 ng Spikes

BZ7E-d6 CBE-d5 Lab #s BZE-dé CBE-d5 Lab #s
93 89 BLANK 103 104 Y8186
101 109 Y8187A 93 97 Y8187B
102 106 Y8188A 81 83 Y8188BE
94 97 Y8189A 100 104 Y8189B
102 109 ¥8190 102 107 Y8191
102 102 100 STD 97 95 BLANK
103 112 Y8192 112 101 Y8193A
99 101 Y8193B 106 109 Y8194A
109 112 Y8194B 97 101 Y8195
106 111 Y8196A 105 110 YB8196R
103 104 YS8197A 116 115 Y8197B
96 97 100 STD 90 85 BLANK
99 96 Y8198 110 105 Y8199A
107 104 Y8199B 108 115 Y8200Aa
116 127 Y8200B 143« 156~* Y8201A
106 97 Y8202Aa 116 - 116 Y8202B
97 101 Y8203A 113 120 Y8203B
101 99 100 STD 98 96 BLANK
96 106 Y8204 102 103 Y8205Aa
97 101 Y8205B 106 105 Y8206A
100 106 YB8206B 110 100 ¥Y8207A
114 107 Y8207B 98 102 Y8208A
99 100 Y8208B 106 113 Y8209
102 102 100 STD 97 95 BLANK
104 103 Y8499A 114 113 Y8499B
111 109 Y8501A 111 110 Y8501B
101 105 Y8502 122 121 ¥Y8503A
111 109 Y8503B 109 111 Y8504
105 106 Y8505 92 95 100 STD
98 92 BLANK 95 101 Y8506A
103 107 YS8506B 107 110 Y8507
93 95 Y8508A 106 99 Y8508B
89 92 Y8509A 106 105 Y8509B
102 107 Y8510A 98 115 Y8512
97 98 100 STD o8 94 BLANK
99 100 Y8513A 98 99 Y8513B

e Value outside established QC limts.

BZE- d6
CBE- d5

68 - 140

Benzene- d6 Q@ limt:
limt: 70 - 138

Chl or obenzene-d5 QC

E-116




Final Rpt, Kuwait Oil Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE E-25. TENAX CARTRI DGES FOR TO1 (Conti nued)

Surrogate Recoveries (%) - 200 ng Spi kes

- E- L
89 85 Y8514B
100 101 Y8516A
98 97 Y8517A
94 97 Y8520
96 94 BLANK
113 111 ¥8909B
61* 55* Y8910B
109 106 Y8912A
208* 214* Y8913
85 89 BLANK
107 112 Y8914B
106 102 Y8916A
113 106 Y8917B
96 98 Y¥8918B
97 94 100 STP
lex* 67* Y9081A
96 94 ¥9082A
106 106 Yo083a
98 103 Y9084A
95 97 Y9085
99 98 100 sTD
111 97 Y9087A
106 106 Y9088A
96 97 Y9089
94 97 YS090B
109 107 YS091B
95 96 Y9092B
93 92 100 STD
103 108 Y9798
94 106 ¥95800A
107 115 Y9802B
94 94 BLANK
84 82 Y9805B
29* 23%* Y9806B
111 110 Y9807B
110 115 Y9808B

* Val ue outside established QC limts-

BZE-d6 = Benzene-d6
CBE-4d5 = Chlorobenzene-ds

E-l 17

BZE-d6___ CBE-dS Lab #s
116 113 Y8515
91 92 Y8516B
90 92 Y8517B
102 103 100 STD
104 99 Y8909A
115 113 Y8910
113 111 Y8911
118 120 Y8912B
92 95 100 STD
99 96 Y8914A
102 102 Y8915
98 -95 Y8917
136 127 Y8918A
101 106 Y8919
97 95 BLANK
100 95 Y9081B
105 96 Y9082B
102 106 Y9083B
97 98 Y5084B
95 100 Y9086
87 88 BLANK
108 106 Y9087B
103 103 Y9088B
108 109 Y9090A
109 108 Y9091a
103 100 YS092A
103 102 Y9093
102 102 BLANK
94 100 Y5799
93 107 Y9801A
100 100 100 STD
120 126 Y98042
169+ 153* Y9806A
129 119 ¥Y9807A
109 110 Y9808A
108 109 Y9809
QC limit: 68 - 140
QC limit: 70




Final Rpt, Kuwait Oil Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE E-25. TENAX CARTRI DCES FCOR TO1 (Conti nued)

Surrogate Recoveries (%) - 200 ng Spikes

ab #¢6 __ CBE-dS5 _ Lab #g BZE-d6 CRE-d5 L
87 97 100 STD 91 99 BLANK
94 99 Y9810A 103 96 Y9812A
101 93 Y9813RB 93 88 Y9814
117 120 Y9815A 91 93 Y9815B
91 89 Y9816 102 94 Y9817
138 110 Y9818 96 97 50 STD
100 105 200 sTD 101 114 400 8TD
91 103 800 STD 86 88 BLANK
99 89 Z0039A 101 96 Z0039B
101 107 20040A 97 105 Z0040B
98 106 20041A 96 109 Z0041B
94 98 0042 93 100 Z0043A
109 113 Z0043B 112 148+ Z0044
101 88 100 STD 96 83 BLANK
83 82 Z0045A 117 119 Z0045B
102 120 Z0046ea 118 99 Z0046B
102 101 Z0047A 124 117 Z20047B
101 104 Z0048A 102 98 200492
114 113 Z0049B 124 130 Z0050
96 88 100 STD 96 88 BLANK
92 95 200514 46%* 50%* ZOOS1B
108 105 Z0052A 104 100 Z0052B
100 101 20053A 72 84 Z00S3B
92 98 Z00s4 105 101 Z0055
111 110 Z0056A 100 103 Z0056B
93 103 20057 97 86 100 STD
103 99 BLANK 104 95 20058A
103 99 Z0058B 114 106 Z0059A
79 77 Z0059B 100 99 Z0060A
101 100 20060B 95 93 0061
92 93 .Z0062A 96 95 Z0062B
102 101 20063 95 ' 94 20064
107 102 100 STD 86 82 BLANK
92 100 Z006SA 103 106 Z0065B
67* 84 Z0066A 99 105 200668
105 108 200674 -104 112 Z0067B

* Val ue outside established QC limts.

BZE- d6
CBE-d5

Benzene-d; QL limt: 68 - 140
Chlorocbhenzene-d5 C limt: 70 - 138
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Final Rpt, Kuwai t Oil Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE E-25. TENAX CARTR DGES FOR TO1 (Continued)

Surrogat e. Recoveries (%) - 200 ng Spikes

BZE- d6 CBE-d5 Lab #s BZE-dé6 CBE-d5S Lab #s
111 114 20068 99 110 Z0069B
117 126 Z0070Aa 110 110 Z0070B
104 114 zoo71 100 100 100 STD

92 93 BLANK 96 99 209622
96 96 Z0962B 90 95 209632
86 86 20963B 101 103 Z0964B
107 100 Z0965A 98 98 Z0965B
93 101 20966 98 108 20967
96 105 Z0968 105 98 100 sTD
92 86 BLANK 97 99 212294
109 102 Z1229B 109 109 Z1230A
94 94 Z1230B 112 117 Z1231A
113 117 Z1231B 131 113 212323
114 110 Z1232B 101 114 21233
99 91 100 STD 109 91 BLANK
96 107 Z1234A 106 121 Z1234B
100 113 Z1235a 103 116 Z1235B
107 116 Z1236A 102 113 Z1236B
2% O+ 21238 101 114 21239
110 125 21240 93 95 Z1519A
103 98 Z1519B 100 106 Z1520A
88 97 21521 96 106 21522
101 103 100 sTD 100 89 BLANK
92 102 Z1655Aa 103 112 Z1655B
82 97 Z1656A 100 106 Z1656B
91 108 21657 109 143%* Z1658A
97 116 Z1658B 99 120 Z165%A
105 127 Z1659B 115 134% Z1660A
123 l4e6t Z1660B 184* 145* 2le661A
104 126 Z1661B 104 122 21662
96 121 21663 103 91 100 sTD
93 94 BLANK 97 107 Z22061A
113 114 Z22061B 111 122 Z2062A
101 109 Z22062B 93 104 22063
102 111 Z2064A 108 122 Z2064B
108 122 Z2065A 105 119 ZZO65B

e Value outside established QC limts.

BZE- d6
CBE-ds

Benzene- d6

QC 68 - 140
Chlorobenzene-dS Q@

70 - 138

limt:
limt:
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Final Rpt, Kuwai t Oil Fire HRA No. 39-26-L192-91, 5 May - 3 Pec 91

TABLE E-25. TENAX CARTRIDGES FOR TO1 (Conti nuedl
Surrogate Recoveries (%) - 200 ng Spi kes
BZE- E- L —=-d6 CBE-dS5  lab #s
100 113 22066 94 119 22067
97 86 100 STD 100 96 BLANK
142* 136 Z2068A 102 108 220692
99 104 Z2069B 106 116 22070A
127 138 Z2070B 110 106 Z22071a
97 104 Z2071B 124 135 22072
112 131 22074 92 90 100 STD
102 91 BLANK 88 86 220754
119 110 Z2075B 98 103 Z2076B
121 123 22077A 114 106 Z20778
114 122 22084 88 86 100 STD
0] O* BLANK 103 111 Z2078A
108 117 Z2078B 105 111 Z2079A
125 139 220798 96 100 zZ2080A
104 107 22080B 106 110 Z2081A
76 94 Z2081B 106 113 22082
100 107 22083 87 86 100 STD
103 96 BLANK 104 105 Z22511A
96 95 Z2511B 89 95 Z2512A
90 96 Z2512B 76* 90 Z2513A
85 91 Z2513B 82 87 22514A
97 97 Z2514B 92 101 Z2515A
95 110 Z2515B 200+ 227* Z2516A
106 123 Z2516B 121 108 22517
97 109 22518 101 95 100 STD
99 92 BLANK 111 102 Z2683A
115 105 22683B 107 100 Z2684A
106 105 Z2684B 83 99 Z2685A
100 106 Z22685B 103 112 Z2686A
133 138 Z22686B 119 129 Z2687A
109 114 Z2687B 94 102 Z2688A
110 116 Z2688B 104 110 Z2689A
107 114 226898 95 96 100 STD
107 100 BLANK 95 96 2269 QA
111 113 226908 101 105 22691B
63' 70 Z2692B 100 104 Z2693A
e Value outside established QC limts.
BZE-dé = Benzene-d6 QL limt: 68 - 140
CBE-d5 = Chlorcbenzene-ds QC limt: 70 - 138
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Final Rpt, Kuwait Oil Fire HRA No. 39-26-1.192-91, 5 May - 3 Dec 91

TABLE E-25. TENAX CARTRI DGES FOR TO1 ( Conti nued)

Surrogate Recoveries (%) - 200 ng Spikes

BZE-d6 CRE-d5 Lab #s BZE-d6 CBE-ds Lab #s
99 105 226938 104 117 22694A
104 118 226948 106 114 22695
150* 188~* 20942 111 140%* 20948
98 90 100 STD 106 94 BLANK
114 103 Z3 025A 115 105 Z3025B
123 97 23026A 124 112 230268
101 94 Z3027A 93 108 Z3027B
106 115 Z3028A 148«% 13gx Z3028B
158* 148% 23029 121 118 23030
86 98 100 STD 107 93 BLANK
98 101 Z3031A 103 109 Z3031B
102 109 Z23032A 118 120 Z3032B
119 121 Z3033A 115 114 Z3033B
101 125 Z23034A 120 121 Z3034B
137 141* Z3035 130 133 23036
94 96 100 STD 100 99 BLANK
107 115 Z3037A 101 104 Z3037B
97 101 Z3038A 93 96 Z3038B
97 101 Z3039A 105 106 Z3039B
99 103 Z3040Aa 100 100 Z3040R
109 112 23041 104 110 Z3 042A
93 95 23042B 87 100 23043
94 87 100 STD 92 96 BLANK
83 89 230442 101 101 230448
109 106 Z3045B 99 96 Z3046A
102 97 Z3046B 100 94 230474
99 98 230478 96 94 230484
103 99 Z23048B 100 111 23049
93 96 23050 94 88 100 STD
96 91 BLANK 102 97 Z3248A
119 121 Z3248B 104 108 Z3249A
95 97 232498 108 111 Z3250A
102 110 Z32508B 105 115 Z23251A
94 106 23252 93 110 23253
94 95 100 STD 102 92 BLANK
115 109 Z3254A 111 110 7Z3254B

* Val ue outside established QC limts.

BZE- d6
CBE-d5

t: 68 - 140
it: 70 - 138

Benzene- d6 L Iim
Chlorobenzene-d5s L I'im
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Final Rpt, Kuwait Oil Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE E-25. TENAX CARTRI DGES FOR TOL (Conti nued)

Surrogate Recoveries (%) - 200 ng Spi kes

BZE-d6 __ CBE-d5 Lab #s BZB- d6 CBE-d Lab #s
112 118 Z3255A 94 104 232558
103 113 Z3256A 123 113 Z32568

97 107 232578 107 123+ z3258
133* 155+ 23259 92 89 100 STD
103 99 BLANK 87 92 Z3365A
115 110 Z3365B 114 118 Z3366A

97 102 233668 108 113 23367A
109 119 233678 98 106 233684
100 113 23368B 117 122 233692
101 113 233698 102 114 23370

92 115 23371 95 91 100 STD
100 96 BLANK 225+ 215+ Z3372A
102 106 %3372B 107 104 233732
113 116 Z3373B 123 113 Z3374A

99 102 Z3374B 105 102 Z337SA
102 104 Z3375B 110 115 Z3376A

93 102 Z3376B 106 112 23377
102 114 23378 94 95 100 STD

95 90 BLANK 112 119 236982
103 107 Z3698B 171+ 155+ Z3699A

92 84 Z3699B 103 114 Z3700A
103 120 Z3700B 104 122 23701

94 112 23702 107 100 237032

93 104 Z3703B 88 95 237044
107 117 Z3704B 94 109 Z3705A

93 110 Z3705B 95 115 Z3706A
100 124 Z3706B 110 116 23707

81 109 23708 100 93 100 STD

95 96 BLANK 97 101 24030R

96 104 240408 97 110 Z4041A

93 106 Z4041B 95 110 24042A

97 109 240428 100 121 24044
112 121 24045 110 119 Z4046A
102 118 Z4046B 100 116 Z4047A
104 118 240478 104 104 Z4049A
102 117 Z40498 109 118 24050

e Val ue outside established QC |imts.

BZE-d6 = Benzene- d6 QL limt: 68 - 140
CBE-d5 = Chlorobenzene-ds QC  exoxez 70 - 138
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. Final Rpt, Kuwait Oil Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE E-25. TENAX CARTRIDGES FOR TOl (Continued),

Surrogate Recoveries (%) ~ ZUD mg Spi kes

GEE-d6 Lab #s BZE-dé& CBE- d5 Lab #s
100 93 100 STD 119 98 Z4051A
112 100 Z4051B 106 110 740522
112 111 240528 122 107 Z4054A
122 112 240548 102 106 24055
107 108 24057A 106 110 240578
220% 235+ 74058 110 119 24059

94 92 100 STD 100 99 BLANK
109 101 24282A 98 98 742828
97 109 242832 96 107 24283B
100 107 Z4284A 105 122 Z428E5B
100 113 24287 112 80 100 STD
98 88 BLANK 121 119 Z4288A
98 86 Z4288B 147 112 Z24290A
98 86 Z4290B 119 119 742912
123 116 742918 178+ 113 24293
. 115 125 242942 114 124 242948
113 106 242951 111 110 24296A
114 120 242971 124 114 242978
116 124 242982 109 113 742988
200+ 225+ 24300 95 107 24301
105 105 100 STD 05 76 BLANK
101 102 Z5366A 107 115 253668
106 114 253672 123 123 Z5367B
121 120 753682 96 121 25368
101 117 Z5369A 118 121 253698
101 111 25370 95 89 100 STD
95 93 BLANK 91 08 25371
106 108 253722 104 110 253728
113 117 Z53734 119 117 253738
121 124 253743 115 103 Z5374B
113 101 Z5375A 124 117 Z5375B
124 115 25376 121 123 25377
122 118 253782 119 113 253788
121 116 253792 107 93 253798
93 94 100 STD 96 93 BLANK
105 105 753804 105 107 Z5380B

e« Value outside established QC limts.

BZE-d6 = Benzene-d6 QC limit: 68 - 140
. CBE-d5 = Chlorobenzene-ds QC linit: 70 - 138
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Final Rpt, Kuwait Oil Fire HRA No. 39-26-L.192-91, 5 May - 3 Dec 91

TABLE E-25. TENAX CARTRI DGES FOR TO1l (Continued)
Surrogate Recoveries (¥) - 200 ng Spi kes
BZE- -
84 85 25381 108 109 25382A
111 112 Z5382B 121 123 25383
97 88 100 STD 98 92 BLANK
81 95 25674A 92 104 Z5674B
110 100 Z5676A 114 106 Z5676R
106 97 Z5677A 100 98 25679
91 92 Z5680A 79 78 Z5680B
89 83 Z5681A 102 94 25683
110 100 25684A 108 101 Z5684B
112 123 25685 107 93 100 STD
91 89 Z5686A 86 88 256868
99 102 Z5687A 91 94 256883
106 110 Z5688B 108 113 25689
96 109 25690 104 112 Z5691A
9s 105 25692A 92 103 Z5692B
95 117 Z5693A 109 116 Z5693B
76 90 Z5694A 91 80 BLANK
110 90 100 STD 94 94 Z5694B
106 108 25695 106 120 25696A
116 117 Z5696B 107 117 25697
97 100 100 STD 105 99 Z59143
104 102 Z5914B 99 102 Z25915A
63 66* Z5915B 112 116 25916
94 102 25917 97 93 BLANK
96 98 100 STD 108 a5 Z591%Aa
115 94 259198 106 94 Z5920A
125 106 Z5920B 122 122 25921A
118 110 259218 115 104 25922
123 120 25923 104 88 BLANK
99 88 100 STD 182+ 207 Z5924A
92 97 2552438 98 109 Z5925A
102 109 Z5925B 124 114 Z5926A
124 122 Z59268 113 125 25927
100 108 Z5928A 99 111 Z5928RB
90 110 25929 94 88 BLANK
104 94 100 STD 109 97 Z26533A
* Value outside established QC limts.
BZE-d6 = Benzene-d6 QL limt: 68 140
CBE-dS = Chlorobenzene-ds QL limt: 70 138
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Final Rpt, Kuwait Oil Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE E-25. TENAX CARTRI DGES FOR TO1 (Conti nued)

Surrogate Recweries (%) - 200 ng Spi kes

BZE- d6 CBE-d5 Lab #s BZE- d6 CBE-4 Lab #s
109 98 Z6533B 108 102 Z6534A
103 101 Z6534B 120 120 Z6535A
111 113 Z6535B 123 118 Z6536A
119 117 Z6536B 105 113 26537
151« 163%* Z6538A 110 105 Z6538B
127 151~ Z6539A 103 116 Z6539B
124 108 26540 83 122 26541
100 90 BLANK 117 76 100 STD

Benzene- d6 Chlorobenzene-d5
Mean 103. 75% Mean 104. 20%
SD 17. 90% SD 17. 16%
cv 0.1725 cv 0. 1647

* Val ue outside established QC limts.

BZE-d6 = Benzene-d6 L limt: 68 - 140

CBE-d5 = Chlorcbenzene-ds C limt: 70 - 138
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Final Rpt, Kuwait Qil Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE E-26. METALS ON H GH VOLUME Al R FILTERS

External Quality Controls

Spike Prepped Unspiked Spi ked mg % Rel evant
Al 24360 0.4 0.7 c.4 75 Z4351-66
25464 1.6 2.0 0.4 100 25461-80
25474 3.7 3.9 0.4 50 "
25964 0.7 1.1 0.4 100 Z6542-51
Mean 81%
SD 24%
cv 0.29
As Y9829 0. 0025 2.0200 2.00 100.9 Y9819-36
Z0076 0.0012 0. 8900 1.00 88.9 Z20074-89
20768 0. 0021 1. 5000 2.00 74.9 Z0764-94
. 20776 0. 0020 1. 4000 2.00 69. 9 "
21264 0. 0039 1. 5000 2.00 74.8 Z21255-¢"
21525 0. 0016 1. 5000 2.00 74.9 21523-
22142 0. 0019 0. 7840 0. 80 97.8 22133-4,
24360 <0.0004 0.0180 0.02 90.0 24351-66
25464 0.0043 0. 0239 0.02 98.0 25461-80
25474 0.0018 0.0189 0.02 85.5 "
25964 0. 0010 0. 0200 0.02 95.0 Z5959-70
Mean 86. 4%
SD 11. 1%
cv 0.129
Be Y9829 0.003 0. 041 0.050 75. 6 Y9819-36
Z0076 0.003 0.021 0. 025 72.8 Z0074-89
20768 0. 005 0.038 0. 050 65. 6 20764-94
Z0776 0.003 0. 039 0.050 72. 4 "
21264 <0.001 0. 035 0. 050 70.0 21255-65
21525 <0.001 0. 035 0.050 70.0 21523-25
22142 <0.001 0.018 0.020 90.0 22133-42
24360 co. 001 0.011 0.010 110.0 Z4351-66
25464 <0.001 0. 010 0, 010 100.0 25461- 80
25474 <0.001 0. 010 0.010 100.0 "
25964 <0.001 0. 010 0.010 100.0 Z5959-70
Mean 84. 2%
SD 15. 9%
cv 0. 189
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Final Rpt, Kuwait Oil Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE E-26. METALS ON HIGH VOLUMVE Al R FILTERS (Conti nued)
External Quality Controls
Spi ke Pr epped Unspi ked Spi ked mg ¥ Rel evant
Param. Sample # = Amount _ Amount _ Added Regovery Samples
Ca 24360 2.6 11.0 10.0 84.0 Z24351-66
25464 16.0 27.4 10.0 114.0 Z5461-80
25474 18.0 31.0 10.0 130.0 "
75964 11.0 20.3 10.0 93.0 Z5858-70
Mean 105. 3%
SD 20. 7%
cv 0.197
Cd BLK FILTER CO 004 co. 004 0. 005 0.00 ** Y1674-80
Y3105 0. 006 0. 016 0. 010 100. 0 Y3101-34
Y3124 0. 012 0.022 0. 010 100. 0 "
Y3739 CQO. 004 0.012 0. 010 120.0 Y3735-52
Y4376 0. 006 0.024 0. 020 90.0 Y4360-84
. Y4387 co. 004 0.022 0. 020 110.0 Y4385-434
. Y4410 co. 004 0.021 0. 020 105. 0 "
. Y4423 0. 006 0. 020 0. 020 70.0 = n
' < Y4429 0. 006 0.024 0. 020 90.0 "
Y4465 0. 006 0. 009 0. 010 30.0 ** Y4458-72
Y4763 0. 005 0.022 0. 020 85.0 Y4760-87
Y4783 0. 008 0. 045 0. 040 92.5 "
Y5152 0. 004 0.024 0. 020 100.0 Y5148-91
Y5163 0. 009 0. 025 0. 020 80.0 "
Y5178 0.013 0.028 0. 020 75.0 "
Y5626 co. 004 0. 021 0. 020 105.0 YS5607-706
Y5637 <0.004 0. 005 0. 020 25.0 o @ n
Y5651 co. 004 CO 004 0. 020 Odo e X "
Y5686 <0.004 0. 020 0. 020 100. 0 "
Y6475 co. 004 0. 004 0.020 20.0 ** Y6461-87
Y6483 0. 006 0. 025 0. 020 95.0 "
Y8258 CO 004 0. 037 0. 040 92.5 Y8241-64
Y8546 0. 004 0. 070 0. 040 165.0 ** Y8532-48
Y9829 co. 004 0.108 0. 100 108. 0 Y¥9819-36
20076 0. 005 0.024 0. 025 76. 8 Z0074-89
20768 co. 004 0.108 0. 100 108. 0 Z0764-94
20776 co. 004 0. 109 0. 100 109.0 "
21264 0. 004 0. 043 0. 100 39.0 ¢ @ 2Z1255-65
21525 co. 004 0. 040 0. 100 40.0 ** Z1523-25
22142 0. 007 0. 026 0. 020 95.0 22133-42
24360 co. 004 0.011 0. 010 110.0 Z4351-66

* Val ue greater
*+ Qutlier,

than two standard
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Final Rpt, Kunai t Oil Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91 .

TABLE E-26. METALS ON H GH VOLUME AIR FILTERS (Conti nued)

a External Quality Controls
Spi ke Pr epped Unspiked Spi ked mg % Rel evant
Par R 1
cd 25464 <0.004 0.011 0. 010 118- 9 Z5461-80
25474 co. 004 0.012 0. 010 : n
25964 co. 004 0. 009 0. 010 90.0 25959-70
Mean 97. 6%
SD 13.2%
cv 0.135
Cr BLK FILTER <0.008 0.018 0. 020 92.0 Y1674-80
Y3105 0. 266 0. 096 0. 040 8'8 *%  ¥3101-34
Y3124 0. 161 0.177 0. 040 40.0 = "
Y3739 0.012 0. 057 0. 040 112.5 ¥3735-52
Y4376 0. 056 0. 120 0. 080 80.0 Y4360-84
Y4387 <0.008 0. 086 0. 080 198 Y4385-434
Y4410 0.008 0. 100 0. 080 : n
Y4423 0. 027 0. 091 0. 080 80.0 "
Y4429 0.072 0.153 0.080 101.3 "
Y4465 0. 044 0. 054 0. 040 25.0 ** Y4458-72
Y4763 <0.008 0.082 0. 080 105;5 Y4760-87
Y4783 0. 100 0. 255 0. 160 96. 9 n
Y5152 0.023 0.119 0. 080 129- 9 ¥5148-91
Y5163 0.073 0.162 0. 080 : .
Y5178 0.082 0.162 0. 080 100.0 n
Y5626 0.110 0. 015 0. 080 0.0 ** Y5607-706
Y5637 0. 028 0.111 0. 080 103.8 n
Y5651 0.013 0. 090 0. 080 96.3 "
Y5686 0.015 0. 023 0. 080 10.0 ** "
Y6475 0.022 0.117 0. 080 118 8 Y6461-87
Y6483 0. 101 0. 075 0. 080 -0 % "
Y8258 0.016 0. 027 0.016 68. 8 Y8241-64 -
Y8546 0.019 0. 019 0. 000 ~a- o = YB532-48
Y9829 0. 020 0.182 0. 200 81.0 Y9819-36
Z0076 0.014 0.082 0. 100 68.0 Z0074-89
20768 0. 021 0.178 0. 200 78.5 20764-94
20776 0.018 0.172 0. 200 7.0 "
21264 0.021 0.188 0. 200 83.5 21255-65
21525 0.019 0.179 0. 200 80.0 Z1523-25
Mean 93. 9%
SD 19.6%
cv 0.212

* Value greater than two standard deviations from mean
** Qutlier, excluded from statistics

E-128




Final Rpt; Kuwait Oil Fire HRA No. 39-26-L192-91, S May - 3 Dec 91

TABLE E- 26. METALS ON H GH VOLUME AIR FILTERS (Conti nued)
External Quality Controls
Spi ke Pr epped Unspi ked Spi ked mg Rel evant
P 1 Amount Added Recoverv Samples
Fe 24360 0. 60 0. 020 50 Z4351-66
25464 2.15 0. 020 250 725461-80
25474 4.36 0. 020 0 f
75964 1.01 0. 020 750 ** Z5959-70
Mean 100%
SD 132%
1.32
Mg 24360 0.1 10.0 10.0 99.4 Z4351-66
25464 3.7 13.3 10.0 96- 0 Z5461-80
25474 5.1 14. 3 10.0 92.0 n
25964 1.8 11.6 10.0 98.0 Z5959-70
Mean 96. 4%
SD 3.2%
0. 033
o * Qutlier, excluded from statistics
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Fi nal Rpt, Kuwai t Oil Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE E-26. METALS ON H GH VOLUME AIR FILTERS (Conti nued)
External Quality Controls

Spi ke Prepped Unspi ked Spi ked mg ¥ Relevant
= S J Amoun B i : <
Ni BLR FILTER 0. 050 0. 059 0.05 17.6 ** Y1674-80

Y3105 0.174 0. 194 0.10 20.0 ** Y¥3101-34
Y3124 0.198 0. 252 0.10 04.0 o n
¥3739 0. 026 0.110 0.10 84.0 Y3735-52
Y4376 0. 082 0. 266 0. 20 92.0 Y4360-84
Y4387 0. 044 0.221 0. 20 898 Y4385-434
Y4410 <0.020 0. 200 0. 20 100. "
Y4423 0.050 0.218 0. 20 84.0 n
Y4429 0.126 0.333 0. 20 103. 5 "
Y4465 0. 043 0,119 0.10 76.0 Y4458-72
Y4763 0. 020 0. 206 0.20 939 Y4760-87
Y4783 0. 160 0. 563 0. 40 100. 7 "
Yf 152 0. 032 0. 258 0.20 1139 ¥5148-91
Y5163 0.111 0. 295 0.20 : "
Y5178 0. 104 0. 290 0.20 93.0 "
Y5626 co. 020 0. 204 0.20 102. 0 Y5607-7C
Y5637 0.036 0. 046 0.20 5.0 = "
Y5651 <0.050 0.022 0. 20 11.0 o * n
Y5686 co. 020 0.217 0.20 108. 5 "
Y6475 0. 036 0.052 . 0.20 8.0 ** Y6461-87
Y6483 0.117 0. 330 0. 20 106. 5 "
Y8258 0. 140 0. 680 0.40 135.0 o Y8241-64
Y8546 0. 180 0. 360 0.20 e ¥8532-48
Y9829 co. 020 0. 339 0.50 67.0 Y9819-36
20076 co. 020 0.181 0.25 72. 4 20074- 89
20768 co. 020 0. 404 0.50 80.8 20764-94
20776 co. 020 0.393 0.50 78.6 "
21264 0. 130 0. 765 0.50 127.0 Z1255-65
21525 0. 166 0.588 0.50 84. 4 21523-25
22142 0. 150 0. 300 0.20 75.0 22133-42
24360 <0.020 0. 066 0. 09 82.5 Z4351-66
25464 0. 078 0. 140 0.08 77.5 25461-80
25474 0. 150 0.180 0. 08 37.5 ¢ u "
25964 0. 041 0. 092 0.08 63. 8 25959-70

Mean 90. 2%

SD 18. 1% -

cv 0. 201

e Value greater than two standard devi ati ons xooo nean
*+ Qutlier, excluded from statistics
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Final Rpt, Kuwait Oil Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

. TABLE E-26. METALS ON H GH VOLUVE AIR FILTERS (Conti nued)
External Quality Controls

Spi ke Pr epped. Unspi ked Spi ked mg % Rel evant
Param. Sample # Amount Amount Added Recovery Samples
Pb 10518 NA 1.600 1.413 113.2 Y1681-711
10519 NA 1. 150 1.062 108.3 "
BLK FILTER «<0.080 <0.080 0. 05 S oo ¥1674-80
6538 CRT NA 0. 960 1.00 W@ Y2618-35
AA1-8092 NA 1.585 1.39 114.0 Y2762-91
Y3105 0. 275 0. 385 0.10 110.0 ¥3101-34
Y3124 0. 345 0. 400 0.10 55.0 "
Y3739 O 956 1. 080 0.10 124.0 ¥3735-52
Y4376 «0.080 0-290 0.20 145.0 Y4360-84
Y4387 0. 840 1. 070 0.20 115.0 Y4385-434
Y4410 0. 920 1. 260 0.20 170.0 e "
Y4423 0. 080 0. 250 0.20 85.0 "
Y4429 0. 300 0. 640 0.20 170.0 * "
Y4465 0. 090 0.238 0.10 148.0 Y4458-72
Y4763 1. 680 1. 960 0.20 90.0 Y4760-87
Y4783 0. 860 1.270 0. 40 102.5 "
Y5152 0. 208 0.4%99 0. 20 145.5 ¥5148-31
Y5163 0. 843 1. 040 0.20 98.5 "
. ’ Y5178 0. 249 0. 457 0. 20 104. 0 "
o Y5626 0.831 1.180 0.20 174.5 ** Y¥Y5607-706
Y5637 ©0.197 0. 203 0.20 3.0 ¢ & "
Y5651 0.611 0. 640 0.20 14.5 ** "
. Y5686 0. 252 0.392 0.20 70.0 "
Y6475 0.242 0. 249 0.20 3.5 ¢« m Y6461-87
Y6483 0. 337 0.582 0.20 122.5 "
Y8258 0.341 0.704 0.40 90.7 Y8241-64
Y8546 0. 052 0.190 0.20 69.0 Y8532-48
Y9829 0. 150 1.010 1.00 86.0 Y9819-36
Z0076 0. 520 0. 900 0.50 76.0 Z0074-89
20768 0. 380 0. 760 1.00 38.0 Z0764-94
20776 0. 630 1. 040 1.00 41.0 "
21264 1. 000 1. 840 1.00 84.0 Z1255-65
21525 0.170 0. 550 1.00 38.0 Z1523-25
22142 1. 300 1.300 0.40 0.0 ** 22133-42
24360 0. 420 0.410 0.01 S o Z24351-66
25464 0. 590 0.628 0.01 380.0 ** 2Z5461-80
25474 0. 360 0. 956 0.01 oSt e "
25964 0. 850 0. 280 0.01 cac o o Z25959-70
Mean 100. 3%
SD 35. 8%
cv 0. 357
. e Value greater than two standard deviations from nean
** Qutlier, excluded from statistics
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TABLE E-26. METALS ON H GH VOLUVE AIR FILTER 3 (Conti nued)
External Quality Controls

Spi ke Pr epped Unspi ked Spi ked mg % Rel evant
Param, Sample # Anmount Amount Added Recovery Sanpl es
\ BLR FILTER co. 020 0. 045 0. 05 90.4 Y1674-80
BLK FILTER co.050 0. 945 1. 00 94.5 "
Y3105 0. 061 0. 144 0.10 83.0 ¥3101-34
Y3124 0.072 0. 150 0.10 78.0 n
Y3739 co. 020 0.108 0.10 108.0 ¥3735-52
Y4376 0. 037 0. 210 0.20 86.5 Y4360-84
Y4387 0. 056 0. 240 0. 20 92.0 Y4385-434
Y4410 0. 035 0, 226 0. 20 95.5 "
Y4423 0.023 0.198 0.20 87.5 n
Y4429 0. 040 0. 236 0.20 98.0 "
Y4465 0. 029 0.122 0.10 93.0 Y4458-72
Y4763 <0.020 0.191 0.20 95.5 Y4760-87
Y4783 0.078 0. 416 0. 40 84.5 "
Y5152 0.041 0. 266 0.20 112.5 Y5148-91
YS163 0. 052 0. 237 0.20 92.5 n .
Y5178 0. 058 0. 236 0.20 89.0 " _ !
YS626 co. 020 co. 020 0. 20 e e @ YS5607-706
Y5637 0.021 0. 204 0.20 91.5 "
¥5651 <0.020 0.194 0.20 97.0 "
YS686 co. 020 co. 020 0.20 S e "
Y6475 <0.020 0. 207 0.20 103.5 Y6461-87
Y6483 0. 060 0. 072 0.20 6- O ** "
Y8258 co. 020 co. 020 0. 40 STl Y8241-64
Y8546 0. 037 0.410 0.20 186.5 ** Y8532-48
Y9829 0.023 0. 404 0.50 76.2 Y¥9819-36
Z0076 co. 020 0. 200 0.25 80.0 Z0074-89
Z0768 0.024 0. 383 0.50 71.8 Z0764-94
20776 0. 021 0. 388 0.50 73. 4 "
21264 0.044 0. 430 0.50 77.2 21255-65
21525 0. 022 0. 230 0.50 41.6 ¢ m Z1523-25
22142 0.031 0. 220 0.20 wgaB Z22133-42
24360 <0.020 0.076 0.10 76.0 24351-66
25464 co- 020 0. 115 0.10 115.0 Z5461-80
25474 co. 020 0.116 0.10 116.0 "
25964 co. 020 0. 102 0.10 102.0 25959-70
Mean 91.5%
SD 12. 1%
cv 0. 167
* Value greater than two standard devi ations from nean .

e * Qutlier, excluded from statistics
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TABLE E-26. METALS ON H GH VOLUME Al R FILTERS (Conti nued)
External Quality Controls

Spi ke Pr epped Unspiked Spi ked mg % Rel evant
Param, Sample # Amount Amount Added Recovery Samples
Zn BLK FILTER 0.035 0.076 0. 05 81.6 Y1674-80
Y3105 0. 086 0.178 0.10 92.0 Y3101-34
Y3124 0.115 0.278 0.10 163.0 * "
Y3739 0.074 0.136 0.10 62.0 Y3735-52
Y4376 0. 056 0. 245 0.20 94.5 Y4360-84
Y4387 0.738 0. 956 0.20 109.0 Y4385-434
Y4410 0. 060 0, 254 0.20 97.0 "
Y4423 0.084 0.231 0.20 73.5 "
Y4429 0. 102 0. 295 0.20 96.5 "
Y4465 0. 046 0.124 0.10 78.0 Y4458-72
Y4763 0. 108 0. 282 0.20 87.0 Y4760-87
Y4783 0. 752 1.290 0.40 134.5 "
Y5152 0. 153 0- 397 0.20 122.0 = Y5148-91
Y5163 0.128 0. 315 0.20 93.5 "
Y5178 0. 146 0. 400 0.20 127.0 "
. Y5626 0. 050 0. 246 0.20 98.0 Y5607-706
YS637 0. 067 0. 086 0.20 9.5 ** "
Y5651 0. 057 0. 052 0.20 fee e = "
Y5686 0. 052 0.238 0.20 WEPN= "
- Y6475 0. 063 0. 067 0.20 2.0 ** Y6461-87
Y6483 0. 110 0. 316 0.20 103.0 "
Y8258 0.017 0. 260 0.40 60. 8 Y8241-64
Y8546 0. 028 0. 190 0. 20 81-0 ¥Y8532-48
Y9829 0. 110 0.530 0.50 84.0 Y9819-36
Z0076 0.014 0. 182 0.25 67.2 Z0074-89
Z0768 0. 093 0.510 0.50 83.4 Z20764-94
20776 0. 270 0. 660 0.50 78.0 "
21264 0.270 0.710 0.50 88.0 21255-65
21525 0.077 0. 480 0.50 80. 6 Z1523-25
22142 0. 210 0. 410 0.20 100.0 Z2133-42
24360 0.028 0. 059 0. 04 77.5 Z4351-66
25464 0.093 0. 140 0.04 117.5 25461-80
25474 0.095 0. 150 0.04 137.5 "
25964 0. 150 O 200 0. 04 125.0 Z5959-70
Mean 96. 3%
SD 23. 6%
cv 0. 245
* Value greater than two standard devi ations from mean
. ** Qutlier, excluded from statistics

"\_’/j
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TABLE E-27. METALS ON H GH VOLUME Al R FILTERS

Prepped Duplicate (Split Filter) Data
(units are mg/filter)

Lab Rel evant Sanpl es
Sample # Xalue 1 Vi RED (Lab #s)
Parameter: Al
Y9823 2.3 2.6 12.2 Y9819-36
Y9831 3.6 2.8 25.0 "
20081 4.8 3.8 23.0 Z0074-89
70007 11.5 10. 7 7.2 "
20764 5.0 4.3 15.1 "
20771 2.7 3.1 13.8 "
Z0787 2.4 1.7 34.1 "
Z1255 6.2 4.9 23. 4 21255-65, 2Z1523-25
21524 3.6 5.0 32.6 A
21672 19.0 16.0 17. 1 Z21672-75
22137 4.3 3.7 15.0 22133-42
22528 2.6 3.0 14. 3 Z2528-32
23053 4.7 4.5 4.3 Z3051-59 .
23265 4.6 4.0 4.3 23265-69
23392 1.9 2.5 27.3 23389-92
23712 3.7 3.7 0.0 23709-13
. 24162 3.3 3.4 3.0 Z4160-68
24353 1.5 2.3 42.1 24351-66
24364 1.1 1.3 16. 7 "
25464 0.9 0.7 25.0 Z5461-80
25474 1.9 2.0 5.1 W
25896 0.6 0.7 15. 4 25895-98, Z5959-70
25967 1.2 0.9 28.6 "
26547 3.3 3.1 6.2 Z6542-51
Paraneter.. As -
Y9823 0. 0019 0. 0020 5.13 Y9819-36
Y9831 0. 0016 0.0012 28. 57 "
70081 0. 0024 0. 0046 62. 86 20074-89
ZO087 0. 0057 0. 0060 5.13 "
20764 0.0018 0. 0024 28.57 "
20771 0. 0016 0. 0020 22.22 "
20787 0. 0010 0. 0007 35.29 "
21255 0. 0028 0. 0020 33.33 Z1255-65, Z1523-25
21524 0.0018 0. 0020 10. 53 "
21672 O 0072 0. 0054 28. 57 21672-75
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TABLE E-27. METALS ON H GH VOLUME AlIR FILTERS (Conti nued)
Prepped Duplicate (Split Filter) Dat a
(units are mg/filter)
Lab Rel evant Sanpl es
Sample # Value 1 Value 2 % RPD (Lab #s)
Paraneter: As (Continued)
22137 0. 0030 0. 0025 18. 18 Z2133-42
72528 0. 0030 0. 0031 3.28 Z2528-32
Z3053 0. 0003 0. 0030 168. 10 Z3051-59
23265 0. 0024 0. 0240 163. 64 Z3265-69
23392 0. 0017 0. 0018 5.71 Z3389-92
23712 0. 0018 0. 0016 11.76 23709-13
24162 0. 0088 0. 0088 0.00 Z4160-68
24353 0. 0008 0. 0016 66. 67 Z4351-66
24364 0. 0022 0. 0024 8.70 "
25464 0.0018 <0.0004 127. 27 75461-80
25474 0. 0016 0. 0009 56. 00 "
25896 0. 0068 0. 0008 157. 89 25895-98, 25959-70
25967 0. 0010 0. 0008 22.22 "
26547 0. 0027 0. 0020 29.79 Z26542-51
Paraneter.. Be

Y9823 0. 002 0. 002 0.00 Y9819-36
Y9831 0. 004 0. 002 40. 00 "
Z0081 0. 005 0. 004 8.70 Z0074-89
Z0087 0.013 0.016 20. 69 "
20764 0. 005 0. 004 8.70 "
20771 0. 002 0. 002 0.00 "
20787 0. 002 0. 002 0.00 "
21255 <0.001 <0.001 0. 00 Z1255-65, 21523-25
21524 <0.001 co. 001 0.00 "
21672 0.018 0. 016 11.76 Z1672-75
22137 co. 001 <0.001 0. 00 Z2133-42
22528 co. 001 co. 001 0.00 Z2528-32
23053 co. 001 co. 001 0.00 Z3051-58
23265 <0.001 <0.001 0. 00 Z23265-69
23392 =0.001 «<0.001 0. 00 Z3389-92
23712 co. 001 co. 001 0.00 Z3709-13
24162 <0.001 <0.001 0. 00 Z4160-68
24353 co. 001 <0.001 0. 00 Z4351-66
24364 <0.001 <0.001 0.00 "
25464 <0.001 co. 001 0. 00 Z25461-80
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TABLE E-27. METALS ON HIGH VOLUME AIR FILTERS (Continued)
Prepped Duplicate (Split Filter) Data
(units are mg/filter)
Lab Rel evant Sanpl es
Sample # Value 1 Value 2 % RPD (Lab #s)
Parameter: Be (Continued
25474 co.001 co.001 0.00 25461-80
75896 co.001 <0.001 0. 00 25895-98, 2Z5959-70
25967 co.001 <0.001 0. 00 "
26547 60. 001 <0.001 0. 00 26542-51
Parameter: Ca
Y9823 16.0 16.0 0. 00 Y9819-36
Y9831 42.0 38.0 10. 00 A
20081 35.0 34.0 2.90 Z20074-89
20087 63.0 81.0 25. 00 "
20764 29.0 29.0 0. 00 "
20771 29.0 27.0 7.14 "
20787 27.0 25.0 7.69 "
21255 49. 0 41.0 -17.78 Z1255-65, 21523-25
21524 30.0 29.0 3. 39 "
24353 11.0 11.0 0. 00 Z4351-66
24364 15.0 12.0 22.22 "
25464 5.7 5.6 1.77 Z5461-80
35474 9.2 10. 3 11. 28 b
25896 8.2 9.0 9. 30 25895-98, 25959-70
25967 6.3 6.5 3.13 "
26547 16.0 15.8 1.26 26542-51
Parameter: d
Yl681 0. 006 co. 004 40. 00 Y1681-711
Y1683 0. 005 0. 005 0. 00 "
Y1694 0. 008 0. 006 28. 57 "
Y1695 0.012 0.014 12.12 n
Y1711 0. 010 0. 009 16. 67 "
Y1859 <0.008 «<0.008 0. 00 Y1858-75
Y1873 <0.008 <0.008 0. 00 n
Y1675 «<0.004 co. 004 0. 00 Y1674-80, Y1873-82
Y1973 0.013 0. 024 59. 46 "
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TABLE E-27. METALS ON HI GH VOLUME AIR FILTERS (Conti nued)

Prepped Duplicate (Split Filter) Data
(units are mg/filter)

Lab Rel evant Sanpl es
Sample_# Value 1 Value 2 % RPD (Lab_#s)
Param : d (Continued
Y1976 0.013 0. 008 47. 62 Y1674-80, Y1973-82
Y1980 co. 004 <0.004 0. 00 "
Y2103 co. 020 <0.020 0. 00 Y2101-28
Y2108 co. 020 co. 020 0. 00 "
Y2112 <0.020 co. 020 0. 00 "
Y2117 <0.020 «0.020 0. 00 "
Y2124 0.024 co. 020 18.18 "
Y2623 co. 004 «<0.004 0. 00 Y2618-35, Y2762-91
Y2635 0. 007 0. 005 33.33 "
Y2767 co. 004 «<0.004 0. 00 "
Y2782 0. 006 0. 005 18. 18 "
‘ Y2790 0. 006 <0.004 40. 00 "
. Y3104 0.011 0.014 24. 00 ¥3101-34
Y3113 co. 004 co. 004 0. 00 "
Y3122 0.011 0.012 8.70 "
Y3130 co. 004 co. 004 0. 00 i
Y3371 0. 004 0. 006 40. 00 Y3370-77,Y¥3735-52,
Y3742 co. 004 co. 004 0.00 Y4458-72
Y3747 0. 004 co. 004 0.00 n
Y4461 0. 006 co. 004 40. 00 "
Y4469 0.007 0. 005 33.33 "
Y4365 0. 006 0. 004 40. 00 Y4360-84, Y4760-87
Y4371 0.014 0.014 0. 00 "
Y4383 0. 006 co. 004 40. 00 "
Y4768 0.021 0. 015 33. 33 n
Y4781 co. 004 0. 010 85.71 "
Y4389 co. 004 co. 004 0. 00 Ya385-434, Y4462
Y4394 0. 009 0.013 36. 36 "
Y4415 0. 005 co. 004 22.22 n
Y4424 0. 006 co. 004 40. 00 n
Y4432 co. 004 co. 004 0. 00 "
Y5150 0. 006 co. 004 40. 00 Y5148-91
Y5158 0. 005 0. 004 22.22 n
Y5169 co. 004 <0.004 0. 00 "
Y5189 0. 006 co. 004 40. 00 "
Y5611 0. 005 0.034 140. 72 Y5607-706
Y5615 0. 006 0. 005 18. 18 "
Y5622 co. 004 0. 005 -22.22 n
. Y5632 co. 004 0. 005 22.22 m
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TABLE E-27. METALS ON H GH VOLUVE AIR FILTERS (Conti nued)
Prepped Duplicate (Split Filter) Data
(units are mg/filter)
Lab Rel evant Sanpl es
Sample # Value 1 Val ue 2 % RPD (Lab #s)
Parameter: Cd (Continued)
Y5647 0. 007 0. 007 0.00 Y5607-706
Y5662 0. 009 0. 007 25. 00 "
Y5678 <0.,004 0. 004 0.00 "
Y5693 0. 006 <0.004 40.0-0 "
Y5701 0. 005 0. 007 33.33 "
Y6465 0. 005 0. 004 22.22 Y6461-87
Y6472 0. 008 0. 010 22.22 "
Y6485 0. 004 0. 008 66. 67 "
Y8242 co. 004 co. 004 0.00 Y8241-64,Y8532-48
Y8250 0.014 0.012 15. 38 Y8944-9114
Y8537 0. 006 0. 005 18.18 "
Y9107 0. 006 0. 008 28.57 "
Y9823 co. 004 <0.004 0. 00 Y9819-36
Y9831 co. 004 co. 004 0. 00 "
20081 0. 004 <0.004 0.00 Z20074-89
Z0087 0. 006 0.Q06 0.00 "
20764 co. 004 co. 004 0. 00 20764-94
20771 co. 004 co. 004 0.00 "
20787 co. 004 co. 004 0. 00 "
21255 co. 004 co. 004 0. 00 Z1255-65, Y1523-25
21524 <0.004 co. 004 0. 00 "
21672 0. 010 0.016 46. 15 Z1672-75
22137 0. 005 0. 004 22.22 Z2133-42
22528 co. 004 <0.004 0. 00 22528-32
23053 co. 004 co. 004 0.00 Z3051-59
23265 co. 004 co. 004 0. 00 23265-69
23392 co. 004 co. 004 0.00 Z3389-92
23712 <0.004 co. 004 0.00 Z3709-13
24162 co. 004 0. 004 0.00 Z4160-68
24353 co. 004 co. 004 0.00 Z4351-66
24364 0. 004 co. 004 0.00 n
25464 <0.004 co. 004 0.00 25461-80
25474 co. 004 co. 004 0.00 "
25896 co. 004 co. 004 0.00 25895-98, Z5959-70
25967 co. 004 co. 004 0.00 "
26547 co. 004 co. 004 0.00 Z26542-51
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TABLE E-27.

METALS ON H GH VOLUME Al R FILTERS (Conti nued)

Prepped Duplicate (Split

Filter) Data
(units are mg/filter)

Lab

Y1681
Y1683
Y1694
Y1695
Y1711
Y1859
Y1873
Y1675
Y1973
Y1976
Y1980
Y2103

. ¥2108
Y2112
Y2117
Y2124
Y2623
Y2635
Y2767
Y2782
¥2790
¥3104
Y3113
Y3122
¥3130
Y3371
Y3742
Y3747
Y4461
Y4469
Y4365
Y4371
Y4383
Y4768
Y4781
Y4389
Y4394
Y4415

. Y4424

Rel evant Samples
Val % RPD (Lab #s)
Paraneter:
co. 040 0. 00 ¥Y1681-711
co. 040 11.76 n
co. 040 0.00 "
co. 040 0. 00 "
0. 089 5.78 "
0. 054 31. 25 Y1858-75
0.034 34.15 "
0. 010 22.22 Y1l674-80, Y1973-82
0. 144 39. 00 n
0. 053 5.50 "
0. 022 44. 44 n
co. 040 59. 65 Y¥2101-28
co. 040 0. 00 n
0. 082 -32.62 n
0.076 62. 07 n
co. 040 84. 06 n
0.018 0. 00 Y¥2618-35, Y2762-91
0. 029 29. 41 n
0.130 142. 11 n
0. 068 38. 10 n
0.113 67. 46 n
0.079 52. 80 Y3101-34
0. 026 16. 67 "
0.100 0. 00 "
0. 010 22.22 n
0. 049 45. 00 Y3370-77,¥3735-52,
<0.010 26.09 Y4458-72
0. 024 45. 16 n
0. 048 2.11 n
0. 044 7.06 "
0. 032 19.72 Y4360-84, Y4760-87
0. 169 6.73 n
<0.008 0. 00 "
0.108 29. 25 n
0.084 3.51 "
0. 019 45. 16 Y4385-434, Y4462
0.173 21.79 n
<0.008 66. 67 "
0. 038 41. 67 "
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TABLE E-27. METALS ON H GH VOLUME Al R FILTERS (Continued)

Prepped Duplicate (Split Filter) Data
(units are mg/filter)

Lab Relevant Sanpl es
Sample # Value 1 Value 2 3 RPD (Lab #s)
Par : ntin
Y4432 0. 058 <0.008 151.52 Y4385-434, Y4462
Y5150 0.028 0. 030 6. 90 ¥5148-91
Y5158 0. 029 0. 033 12.90 "
Y5169 0. 027 0. 028 3.64 "
Y5189 0.031 0.018 53. 06 "
Y5611 0.042 0.042 0.00 YS607-706
Y5615 0.042 0. 043 2.35 "
Y5622 0. 037 0. 042 12. 66 "
Y5632 0.021 0. 035 50. 00 "
Y5647 0.022 0.024 8.70 "
Y5662 0. 063 0. 057 10. 00 "
YS678 0. 020 0.021 4.88 "
Y5693 0.013 0.019 37.50 "
Y5701 0. 054 0. 058 7.14 "
Y6465 0. 060 0. 048 22.22 Y6461-87
Y6472 0. 080 0. 105 27.03 "
Y6485 0. 039 0. 040 2.53 "
Y8242 0.014 0.016 13.33 ¥Y8241-64,Y8532-48,
Y8250 0. 160 0. 140 13.33 Y8944-9114
Y8537 0.038 0.026 37.50 2
Y9107 0. 064 .0.073 13.14 "
Y9823 0.018 0.017 5.71 Y9819-36
Y9831 0.018 0. 022 20. 00 r
Z0081 0. 026 0.023 3.92 Z0074-89
Z0087 0. 055 0. 056 1.80 "
20764 0. 024 0.023 4. 26 20764-94
20771 0.014 0.015 6. 90 .
20787 0.019 0.010 62. 07 "
21255 0. 038 0. 032 17.14 Z1255-65, 21523-25
21524 0.017 0. 026 41. 86 "
21672 0. 110 0. 090 20. 00 Z1672-75
82137 0. 040 0. 029 31.88 22133-42
22528 0.018 0.018 0. 00 Z2528-32
23053 0. 020 0.018 10. 53 Z3051-59
23265 0. 024 0. 024 0.00 Z3265-69
23392 0.014 0.013 7.41 23389-92
Z3712 0.019 0.015 23.53 Z3709-13
24162 0. 020 0. 020 0. 00 24160-68
24353 0. 010 0.015 40. 00 24351-66

E-140




Final Rpt, Kuwait Oil Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE E- 27. METALS ON H GH VOLUVE Al R FILTERS (Conti nued)
Prepped Duplicate (Split Filter) Data
(units are mg/filter)
Lab Rel evant Samples
Sample_ % Value 1 Val ue 2 % RPD (Lab #s)
Paraneter: O (Continued)
24364 0.014 0.013 7.41 Z4351-66
25464 «<0.008 0. 008 0. 00 Z25461-80
25474 <0.008 0.021 89. 66 i
25896 «<0.008 «<0.008 0. 00 Z5895-98, 2Z598%59-70
25967 0. 008 «<0.008 0. 00 "
26547 0.012 0.010 18.18 Z6542-51
Par anet er: Fe
Y9823 2.40 2.93 19. 89 Y9819-36
Y9831 3.80 2.79 30. 65 "
0381 5.40 4. 64 15. 14 Z0074-89
20087 11.50 12. 50 8. 33 n
20764 5.00 4. 56 9.21 Z0764-94
20771 2. 30 2.71 16. 37 "
20787 2.40 1.74 31. 88 "
Z1255 7.20 5.70 23. 26 Z1255-65, Z21523-25
21524 3.70 5.10 31. 82 "
21672 25.00 19. 00 27.27 Z21672-75
22137 3.20 3.30 3.08 22133-42
22528 3.20 3.30 3.08 Z2528-32
23053 5.00 4..90 2.02 Z3051-59
23265 5.00 5.10 1.98 Z23265-69
23392 2.40 3.00 22.22 Z3389-92
23712 4,20 4. 30 2.35 Z23709-13
24162 3.90 4,20 7.41 Z4160-68
24353 1.80 2.50 32.56 Z4351-66
24364 1.40 1.60 13. 33 n
25464 0.90 0.76 16. 87 Z5461-80
25474 2.50 2. 66 6. 20 "
25896 0.62 0. 80 25. 35 Z5895-98, Z5959-70
25967 1.40 0.78 56. 88 "
26547 3.30 3.15 4. 65 Z6542-51
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TABLE E-27. METALS ON HIGH VOLUME AIR FILTERS (Continued)
Prepped Duplicate (Split Filter) Data
(units are mg/filter)

Lab Rel evant Sanpl es
Sampnle # Val ue 1 Val ue 2 % RPD (Iab #g)
Paraneter: M

Y9823 3.5 3.7 5.56 ¥Y9819-36

Y9831 4.3 3.7 15. 00 "
0081 9.6 9.5 1.05 Z0074-89
0087 20.0 19.0 5.13 "
20764 6.0 5.8 3. 39 20764-54
20771 4.8 5.0 4.08 "
20787 3.3 2.9 12.90 "
21255 10.0 8.5 16. 22 Z1255-65, 21523-25
21524 5.6 6.5 14.88 "
21672 29.0 23.0 23.08 Z1672-75
22137 4.4 5.0 12. 77 22133-42
22528 4.3 4.2 2.35 Z2528-32
23053 4.8 4.5 6. 45 Z3051-59
23265 4.6 4.8 4. 26 Z3265-69
23392 3.3 3.4 2.99 23389-92
23712 3.9 4.0 2.53 23709-13
24162 4.2 4.6 9.09 24160-68
24353 2.6 3.2 20. 69 Z4351-66
Z4364 2.4 2.5 4.08 "
25464 1.3 1.2 8. 00 25461-80
25474 2.5 2.7 7.69 "
75896 1.3 1.5 14. 29 25895-98, Z5959-70
25967 1.7 1.5 12. 50 "
26547 4.2 4.2 0.00 26542-51

Par anet er : Na

Y9823 29.0 32.0 9.84 Y9819-36
Y9831 20.0 17.0 16. 22 "
Z081 41.0 38.0 7.59 Z0074-89
Z0087 24.0 28.0 15. 38 "
20764 32.0 30.0 6.45 Z0764-94
20771 23.0 29.0 23.08 "
20787 16.0 14.0 13. 33 "
21255 27.0 25.0 7.69 -21255-65, 21523-25
21524 39.0 46.0 16. 47 "
21672 35.0 28.0 22.22 X1672-75
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TABLE E-27. METALS ON H GH VOLUME Al R FILTERS (Conti nued)

Prepped Duplicate (Split Filter) Data
(units are mg/filter)

Lab Rel evant Sanpl es
Sample # Val ue 1 Val ue 2 % RPD (Lab #s)

Parameter: Na ntinued

22137 19.0 22.0 14. 63 Z22133-42
22528 6.5 6.8 4.51 Z2528-32
23053 8.6 8.7 1.16 Z3051-59
23265 8.9 9.2 3.31 Z3265-69
23392 3.5 3.9 10. 81 23389-92
23712 16.0 17.0 6. 06 Z3709-13
24162 5.1 5.7 11.11 Z24160-68
24353 2.2 2.6 16. 67 Z4351-66
84364 3.5 3.6 2.82 n
Z5464 3.5 3.2 8. 96 Z5461-80
25474 2.9 3.2 9. 84 "
25896 2.5 2.6 3.92 Z5895-98, Z5959-70
. 25967 4.0 3.3 19.18 "
26547 4.7 4.6 2.15 Z6542-51
Paraneter: N
Yle681 0,022 0. 027 22.95 Y¥1681-711
Y1683 0. 049 0. 048 2.49 n
Y1694 co. 020 0. 059 98. 73 n
Y1695 0.028 0. 032 13. 16 n
Yi711 0. 147 0. 166 12. 14 n
Y1859 0. 043 0. 055 24. 49 Y1858-75
Y1873 0. 052 0. 038 31. 11 n
Y1675 <0.040 co. 040 0.00 Y1l674-80, ¥Y1973-82
Y1973 0.124 0. 197 45, 48 n
Y1976 co. 040 0. 054 29-78 n
Y1980 <0.040 co. 040 0. 00 "
Y2103 0. 167 0. 083 67.20 Y¥2101-28
Y2108 0. 044 0. 044 0.00 "
Y2112 0. 169 0.210 21.64 "
Y2117 0.117 0. 196 50. 48 "
Y2124 0. 220 0. 094 80. 25 n
Y2623 co. 020 co. 020 0. 00 Y2618-35, Y2762-91
Y2635 0. 025 <0.020 22.22 n
Y2767 co. 020 0. 049 84. 06 "
Y2782 0. 050 0. 055 9.52 "
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TABLE E-27. METALS ON H GH VOLUME AIR FILTERS (Conti nued)
Prepped Duplicate (Split Filter) Data
(units are mg/filter)
Lab Rel evant Sanpl es
V. Val 2 ¥ RPD _(Lab_#s)
Par. ;. Nj

Y2790 co. 020 0. 049 84. 06 Y2618-35, Y¥2762-91
Y3104 0.073 0.117 46. 32 ¥3101-34
Y3113 0. 032 0. 040 22. 22 "
Y3122 0. 169 0.174 2.92 "
Y3130 <0.020 0.025 22.22 v
Y3371 0. 040 0. 053 27. 96 Y3370-77,¥3735-52,
Y3742 0. 026 co. 020 26. 09 Y4458-72
Y3747 0. 036 0. 039 8.00 "
Y4461 0.050 0. 048 4. 08 "
Y4469 0. 060 0. 060 0. 00 "
Y4365 0.042 0. 046 9.09 Y4360-84, Y4760-87
Y4371 0.274 0. 282 2.88 "
Y4383 <0.020 <0.020 0. 00 *
Y4768 0. 217 0.173 22.56 "
Y4781 0.134 0. 145 7.89 "
Y4389 0. 044 0. 096 74.29 Y4385-434, Y4462
Y4394 0. 283 0. 307 8.14 "
Y4415 0.031 0. 036 14.93 "
Y4424 0. 096 0. 088 8.70 "
Y4432 0. 040 0.038 5.13 "
Y5150 0. 041 0. 049 17.78 Y5148-91
Y5158 0. 052 0. 052 0. 00 "
Y5169 0. 032 0. 028 13.33 "
Y5189 0. 042 0.03s 18.18 "
Y5611 0. 065 0.071 8. 82 Y5607-706
Y5615 0. 069 0. 069 0. 00 "
Y5622 0. 060 0. 074 20. 90 "
Y5632 0. 051 0. 062 19. 47 "
YS647 0. 030 0. 033 9.52 "
Y5662 0.101 0. 090 11.52 "
Y5678 0.022 0. 027 20. 41 "
Y5693 co. 020 0.014 35.29 "
Y5701 0.078 0. 080 2.53 "
Y6465 0.092 0. 085 7.91 Y6461-87
Y6472 0. 143 0. 166 14. 89 "
Y6485 0. 048 0. 064 28. 57 "
Y8242 0. 250 0.190 27. 27 ¥8241-64,Y8532-48,
Y8250 0. 520 0. 640 20. 69 Y8944-9114
Y8537 0.170 0. 240 34.15 "
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TABLE E-27. METALS ON H GH VOLUME Al R FILTERS (Conti nued)
Prepped Duplicate (Split Filter) Data
(units are mg/filter)
Lab Rel evant Sanpl es
Sample # Val ue 1 Val ue 2 ¥ RPD (Lab #s)
Paraneter: N (Continued)
Y9107 0. 260 0. 380 37.50 Y8944-9114
Y9823 co. 020 co. 020 0. 00 Y9819-36
Y9831 co. 020 co. 020 0.00 n
Z0»81 0. 040 0. 032 22.22 Z0074-89
Z087 0. 082 0. 078 5.00 "
20764 0. 020 co. 020 0. 00 Z0764-94
Z0771 <0.020 <0.020 0. 00 "
20787 <0.020 co. 020 0. 00 "
21255 0. 307 0. 281 8. 84 Z1255-65, Z1523-25
Zl f 24 0.137 0. 304 75.74 "
21672 0. 460 0. 370 21. 69 Z1672-75
22137 0. 230 0. 230 0. 00 Z2133-42
22528 0.130 0.120 8.00 22528-32
23053 0.120 0. 096 22.22 Z3051-59
23265 0. 160 0.110 37.04 Z3265-69
23392 0.160 0. 098 48. 06 Z3389-92
23712 0. 210 0. 140 40. 00 Z3709-13
24162 0. 150 0. 130 14. 29 Z4160-68
24353 «0.020 co. 020 0.00 Z4351-66
24364 co. 020 co. 020 0.00 "
25464 0.034 0. 029 15. 87 25461-80
zZ5474 0. 086 0.094 8. 89 "
25896 co. 020 0. 023 13.95 25895-98, 2Z5959-70
25967 0. 060 0. 035 52. 63 "
26547 0. 130 0. 160 20. 69 Z6542-51
Paraneter: Pb

Y1681 0. 620 0. 660 6. 25 Y1681-711
Y1683 0. 680 0. 740 8.45 "
Y1694 1.000 1.020 1.98 "
Y1695 0. 400 0.410 2. 47 n
Y1711 0. 870 0. 890 2.27 "
Y1859 0. 844 1.030 19. 85 Y1858-75
Y1873 0. 626 0.642 2.52 "
Y1675 <0.080 O 083 3.68 Y1674-80, Y1973-82
Y1973 0. 438 0.604 31.86 "
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TABLE E-27. METALS ON H GH VOLUME AIR FILTERS (Continued)
Prepped Duplicate (Split Filter) Data
(units are mg/filter)
Lab Rel evant Sanpl es
Sample # Value 1 Value 2 ¥ RED (Lab #s)
Paraneter: Pb (Continued)
Y1976 0. 292 0. 294 0. 68 Y1674-80, Y1973-82
Y1880 <0.080 <0.080 0. 00 "
Y2103 0. 392 0.781 66. 33 Y2101-28
Y2108 0.323 0.224 36. 20 "
Y2112 0. 450 0. 492 8.92 "
Y2117 0. 283 0. 659 79. 83 "
Y2124 0.719 0. 358 67.04 "
Y2623 0. 640 0.616 3.82 Y2618-35, Y2762-91
Y2635 0.188 0.177 6. 03 "
Y2767 0.676 0.776 13. 77 "
Y2782 0. 260 0. 380 37.50 "
Y2790 0. 086 0. 096 10. 99 "
Y3104 0. 832 0. 992 17. 54 Y3101-34
Y3113 0.164 0.202 20. 77 "
Y3122 0. 361 0. 399 10. 00 "
Y3130 0.111 0.128 14. 23 "
Y3371 1.750 1.700 2.90 Y3370-77,Y¥3735-52,
Y3742 1. 840 1.700 7.91 Y4458-72
Y3747 0.134 0,173 25. 41 "
Y4461 0. 162 0. 202 21. 98 "
Y4469 0.084 0.112 28. 57 "
Y4365 0. 200 0.120 50. 00 Y4360-84, Y4760-87
Y4371 0. 250 0. 390 43.75 "
Y4383 <0.080 <0.080 0. 00 n
Y4768 0. 680 0.610 10. 85 "
Y4781 0. 560 0. 590 5.22 "
Y4389 1. 100 1. 030 6. 57 Y4385-434, Y4462
Y4394 0. 270 6. 340 22.95 "
Y4415 <0.080 0.090 11.76 "
Y4424 0.120 0.090 28. 57 "
Y4432 0.130 0. 156 18. 18 "
Y5150 0.768 0.740 3.71 Y5148-91
Y5158 0. 429 0.508 16. 86 "
Y5169 0. 204 0.194 5.03 "
Y5189 0. 376 0. 405 7.43 "
Y5611 0.741 0.746 0. 67 Y5607-706
Y5615 0. 821 0. 852 3.71 "
Y5622 0.197 0.184 6.82 "
Y5632 0. 467 0. 502 7.22 "
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TABLE E-27. METALS ON H GH VOLUME Al R FILTERS (Conti nued)

Prepped Duplicate (Split Filter) Data
(units are mg/filter)

Lab : Rel evant Sanpl es
Sample # Value 1 Val ue 2 % RED (Lab #s)
Paraneter: Pb (Continued)
Y5647 0. 656 0.700 6. 49 Y5607-706
Y5662 0.522 0. 497 4.91 n
Y5678 0.274 0. 251 8.76 "
Y5693 0. 262 0. 279 6. 28 "
Y5701 0.616 0. 547 11. 87 n
Y6465 0. 130 0.114 13. 11 Ye461-87
Y6472 0.523 0. 554 5.76 n
Y6485 0. 897 0.870 3.06 "
Y8242 0. 752 0.792 5.18 Y8241-64,Y8532-48,
Y8250 0.424 0. 392 7.84 Y8944-9114
Y8537 0.276 0.276 0.00 n
¥9107 0.932 0. 964 3. 38 "
. Y9823 0.320 0. 343 6. 94 Y9819-36
Y9831 0.920 0. 832 10. 05 n
0381 0. 440 0. 460 4. 44 Z20074-89
20087 0.610 0. 600 1.65 "
20764 0. 160 0. 135 16. 95 Z0764-94
20771 0. 150 0. 139 7.61 n
20787 1. 200 1.110 7.79 n
21255 0. 490 0. 420 15. 38 21255-65, Z1523-25
21524 0.990 0. 950 4.12 n
21672 0. 490 0.413 17. 05 Z1672-75
22137 0.920 0. 890 3.31 Z2133-42
22528 1.200 1.100 8.70 Z22528-32
23053 0. 380 0. 390 2.60 Z3051-59
23265 0. 650 0. 660 1.53 23265- 69
23392 1. 000 1. 000 0. 00 Z3389-92
23712 1. 000 1. 000 0. 00 23709-13
24162 0. 870 0.940 7.73 Z4160-68
24353 0. 660 0.670 1.50 Z4351-66
24364 0. 840 0.870 3.51 "
25464 0. 930 0. 890 4.40 25461-80
25474 1. 600 1.640 2. 47 n
25896 0.510 0. 580 12. 84 25895-98, Z595%-70
25967 0. 280 0. 580 69. 77 n
26547 0. 840 0. 880 4. 65 Z6542-51
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TABLE E-27. METALS ON H GH VOLUMVE AIR FILTERS (Conti nued)

Prepped Duplicate (Split Filter) Data
(units are mg/filter)

Lab . Rel evant Sanpl es
Sample # Value 1 Val ue 2 % RPD (Lab #g)

Par anet er: \Y4

Yié681 0.022 0.023 4. 44 Y1681-711

Y1683 -0.028 0.022 24. 00 n

Y1694 0. 025 0. 026 3.92 n

Y1695 0. 028 0.028 0. 00 "

Y1711 0.077 0. 066 15. 38 "

Y1859 0. 025 0. 035 33. 33 Y1858-75

Y1873 0. 057 0. 048 17. 14 n

Y1675 0.020 0. 041 68. 85 Y1674-80, Y1973-82
Y1973 0. 091 0.121 28. 30 "

Y1976 0. 050 co. 020 85.71 "

Y1980 co. 020 co. 020 0. 00 "

Y2103 0. 104 0.114 9.17 ¥2101-28 .
Y2108 0.032 0. 030 6. 45 " i
Y2112 0. 106 0. 149 33.73 n

Y2117 0. 070 0. 146 70. 37 "

Y2124 0.125 0. 063 65. 96 "

Y2623 0.038 0.034 11.11 Y2618-35, Y2762-91
Y2635 0. 035 0. 026 29.51 "

Y2767 0.031 0.031 0.00 "

Y2782 0. 038 0. 039 2.60 "

¥2790 <0.020 co. 020 0.00 "

Y3104 0. 056 0.078 32. 84 Y3101-34

Y3113 co. 020 0. 024 18. 18 "

Y3122 0. 085 0. 084 1.18 "

Y3130 0. 029 0. 024 18. 87 "

Y3371 0. 026 0. 035 29.51 Y3370-77,Y3735-52,
Y3742 <0.020 co. 020 0. 00 Y4458-72

Y3747 0.023 0.021 9.09 "

Y4461 0.033 0. 030 9.52 "

Y4469 0. 043 0. 045 4.55 "

Y4365 0. 038 0. 036 5.41 Y4360-84, Y4760-87
Y4371 0.106 0.109 2.79 n

Y4383 co. 020 co. 020 0. 00 "

Y4768 0.127 0. 086 38. 50 n

Y4781 0. 079 0.074 6. 54 "

Y4389 0.034 0.034 0. 00 Y4385-434, Y4462
Y4394 0. 098 0.111 12. 44 "

Y4415 0.020 <0.020 0. 00 " .
Y4424 0. 038 0. 035 8.22 "
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TABLE E-27. METALS ON HI GH VOLUME AIR FILTERS (Conti nued)
Prepped Duplicate (Split Filter) Data
(units are mg/filter)
Lab Rel evant Sanpl es
Sample # Value 1 Value 2 % RPD (Lab #s)
Paramet V: Continued
Y4432 0. 054 0. 051 5.71 Y4385-434, Y4462
Y5150 0. 040 0. 038 5.13 Y5148-91
Y5158 0. 032 0.034 6. 06 "
Y5169 0. 022 0. 026 16. 67 "
Y5189 0. 079 0.076 3.87 "
Y5611 0. 061 0. 059 -3.33 Y5607-706
Y5615 0. 044 0. 048 8.70 "
Y5622 0. 025 0. 024 4.08 "
Y5632 0. 080 0. 088 9.52 "
Y5647 0. 026 0. 028 7.41 "
Y5662 0.068 0. 061 10. 85 "
Y5678 0. 025 0. 025 0.00 "
Y5693 co. 020 <0.020 0.00 "
Y5701 0. 058 0. 049 16. 82 " _
Y6465 0.037 0. 035 5.56 YE6461-87
Y6472 0. 050 0. 068 30.51 "
Y6485 0. 026 0. 033 23.73 "
Y8242 co. 020 co. 020 0.00 Y8241-64,Y8532-48,
Y8250 0. 100 0. 096 4.08 Y8944-9114
Y8537 0. 027 0. 023 16. 00 "
Y9107 0. 059 0. 067 12. 70 "
Y9823 0.030 0. 032 6. 45 Y9819-36
Y9831 co. 020 co. 020 0.00 "
Z0081 0. 025 0. 024 4.08 Z0074-89
Z0087 0. 056 0. 056 0.00 "
20764 0. 037 0. 035 5.56 Z0764-94
20771 co. 020 co. 020 0.00 "
20787 <0.020 <0.020 0.00 "
Z1255 0. 030 0. 023 26. 42 21255-65, 7Z1523-25
21524 0. 042 0.023 58. 46 "
21672 0. 071 0. 054 27. 20 21672-175
22137 0. 026 0. 025 3.92 Z2133-42
22528 0. 025 0. 021 17. 39 22528-32
23053 0.022 0.021 4. 65 Z3051-59
23265 co. 020 so. 020 0. 00 23265-69
23392 <0.020 0. 021 4.88 Z3389-92
23712 0. 047 0.042 11. 24 23709-13
24162 co. 020 co. 020 0.00 Z4160-68
24353 co. 020 co. 020 0.00 Z4351-66
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. TABLE E-27. METALS ON H GH VOLUME Al R FILTERS (Continued)

Prepped Duplicate (Split Filter) Data
(units are mg/filter)

Lab Rel evant Sanpl es
Sample # Value 1 Value 2 % RPD (Lab #s)

Paraneter V:

24364 co. 020 co. 020 0. 00 Z4351-66

35464 co. 020 88.858 8.88 25461-80

25474 co. 020 . . n

25896 co. 020 <0. . Z5825-98, Z5959-70
25967 <0.020 co. 858 8 88 n

26547 co. 020 co. 020 0. 00 Z6542-51

Parameter: Zn

Y1681 0. 936 0.932 0. 43 Yi681-711

Y1683 0. 208 0.234 11. 76 "

Y1694 0.174 0.172 1.16 n

Y1695 0. 209 0. 258 20. 99 "

Yi711 0. 309 0. 386 22.16 "

Y1859 0.512 0. 480 6. 45 Y1858-75

Y1873 0.372 0.504 30. 14 "

Y1675 <0.040 0. 041 2.44 Y1674-80, Y19732-82
Y1973 0.221 0. 293 28.02 "

Y1976 0. 090 0.076 16. 87 "

Y1980 co. 040 co. 040 0. 00 "

Y2103 0.170 0. 197 14. 71 ¥2101-28

Y2108 0. 105 0. 101 3.88 n

Y2112 0. 142 0. 200 33.92 n

Y2117 0. 095 0.168 55.51 "

Y2124 0. 223 0.114 64. 69 "

Y2623 0. 106 0. 102 3. 85 Y2618-35, ¥2762-91
Y2635 0. 094 0.076 21. 18 n

Y2767 0. 109 0.126 14. 47 "

Y2782 0. 115 0.111 3.54

Y2790 0.079 0. 050 44. 96 "

Y3104 0.176 0.232 27.45 Y3101-34

Y3113 0.078 0.118 40. 82 n

Y3122 0. 098 0.132 29.57 n

Y3130 <0.025 0. 038 41. 27 n

Y3371 0.123 0.132 7.06 ¥3370-77,¥3735-52,
Y3742 0. 089 0. 070 23.90 Y4458-72

Y3747 0. 064 0. 056 13. 33 "
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E-151

TABLE E- 27. METALS ON H GH VOLUME Al R FILTERS (Conti nued)
Prepped Duplicate (Split Filter) Data
(units are mg/filter)
Lab Rel evant Sanpl es
Sample # Value 1 Val ue 2 % RPD (Lab #s)
Paraneter: Zn (Continued)

Y4461 0.070 0. 056 22.22 Y4458-72
Y4469 0.126 0. 087 36. 62 "
Y4365 0.094 0. 085 10. 06 Y4360-84, Y4760-87
Y4371 0. 165 0. 148 10. 86 "
Y4383 0. 040 0.082 68. 85 n
Y4768 0. 249 0.192 25. 85 "
Y4781 0.129 0.127 1.56 "
Y4389 0.102 0.099 2.99 Y4385-434, Y4462
Y4394 0. 157 0.179 13.10 "
Y4415 0. 036 0. 034 5.71 "
Y4424 0.098 0. 100 2.02 "
Y4432 0. 068 0.063 7.63 "

. Y5150 0. 096 0. 096 0.00 Y5148-91
Y5158 0. 147 0.162 9.71 "
Y5169 0. 061 0.072 16. 54 "
Y5189 0.124 0.118 4. 96 n
Y5611 0. 151 0. 156 3.26 Y5607-706
Y5615 0. 147 0. 143 2.76 "
Y5622 0. 055 0. 062 11. 97 "
Y5632 0.121 0.152 22.71 "
Y5647 0.128 0.135 5.32 "
Y5662 0.144 0.126 13. 33 "
Y5678 0.093 0.112 18. 54 n
Y5693 0. 048 0.072 40. 00 "
Y5701 0.093 0.083 11. 36 "
Y6465 0. 106 0. 091 15. 23 Y6461-87
Y6472 0.113 0.131 14. 75 "
Y6485 0.161 0. 167 3. 66
Y8242 0.013 0.014 7.41 Y8241-64,Y8532-48,
Y8250 0. 160 0. 140 13. 33 Y8944-9114
Y8537 0. 036 0. 025 36. 07 "
Y9107 0.063 0. 071 11. 94 "
Y9823 0. 068 0.080 16. 22 Y9819-36
Y9831 0.093 0.116 22.01 "
Z0081 0. 026 0. 025 3.92 Z0074-89
20087 0. 055 0. 056 1.80 "
20764 0. 160 0. 157 1.89 Z0764-94
20771 0.090 0.101 11.52 "

. 20787 0.120 0. 054 75. 86 "
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TABLE E-27. METALS ON H GH VOLUME AIR FILTERS (Conti nued)
Prepped Duplicate (Split Filter) Data
(units are mg/filter)
Lab Rel evant Sanpl es
Sample # Val ue 1 Val ue 2 % RPD (Lab #s)
Paraneter: Zn (Continued)

21255 0. 110 0.075 37. 84 21255-65, 21523-25
21524 0.120 0. 110 8.70 "

21672 0.170 0. 150 12.50 Z1672-75

22137 0.120 0. 130 8.00 22133-42

22528 0. 390 0. 360 8. 00 22528-32

23053 0.071 0. 069 2. 86 Z3051-58%

23265 0. 098 0.036 92. 54 23265- 69

23392 0. 410 0. 390 5.00 Z3389-92

23712 0. 120 0. 110 8.70 23709- U

24162 0. 180 0. 190 5.41 Z4160-68

Z4353 0. 053 0. 050 5.83 Z4351-66

24364 0. 097 0. 084 14. 36 "

25464 0. 150 0. 140 6. 90 25461-80

25474 0.120 0.130 8.00 "

Zf 896 0.026 0.028 7.41 25895-98, 25959-70
25967 0.110 0. 045 83. 87 "

26547 0. 069 0.081 16. 00 26542-51
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TABLE E-28. METALS ON H GH VOLUMVE Al R FILTERS
| nstrument Duplicate Analysis Data
(units are mg/L)
Lab Rel evant Sanpl es
Sample # Value 1 _Value 2 ¥ RPD (Lab #s)
Paraneter: Al
Y9824 1.3 1.3 0.0 Y9819-36
Y9835 5.3 5.5 3.9 n
20077 6.3 6.1 3.2 Z0074-889
Z0085 18.2 17.3 5.1 "
20765 8.3 8.3 0.0 Z0764-94
20774 7.9 7.9 0.0 "
20781 9.5 9.9 4.0 "
20794 9.8 9.8 0.0 "
21257 10. 6 10. 6 0.0 Z1255-65, Z1523-25
21525 10. 6 10.7 0.9 "
21672 48. 4 48. 7 0.6 21672-175
22142 5.3 5.0 5.8 Z2133-42
22529 6.4 6.7 4.6 22528-32
Z3051 12.9 12.9 0.0 Z3051-59
23265 il.4 11. 4 0.0 23265-69
23710 9.7 9.8 1.0 23709-13
24164 13.8 13.7 0.7 24160-68
24352 6.4 6.6 3.1 Z4351-66
24359 4.1 4.1 0.0 "
25465 2.6 2.7 3.8 Z5461-80
25479 3.2 3.3 3.1 "
25959 3.5 3.5 0.0 Z5895-98, Z5959-70
25969 3.1 3.1 0.0 "
26543 1.9 1.9 0.0 26542-51
Paraneter: As
Ys819 0. 0046 0. 0045 2.20 Y9819-36
Y9832 0. 0062 0. 0058 6.67 "
081 0.0030 0. 0030 0.00 20074-89
Z0089 0.0104 0. 0097 6. 97 "
20768 0. 0052 0. 0058 10.91 Z0764-94
20775 0. 0065 0. 0064 1.55 "
20785 0.0088 0. 0085 3. 47 "
21255 0. 0069 0.0071 2. 86 Z1255-65, Z1523-25
21264 0. 0097 0. 0092 5.29 "
21672 0.0180 0.0174 3.39 21672-175
22133 0.0048 0.0043 10. 99 22133-42
22139 0. 0059 0. 0065 9.68 22133-42
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Final Rpt, Kuwait Oil Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE E-28. METALS ON H GH VOLUME AIR FILTERS (Conti nued)
I nstrunment Duplicate Analysis Data
(units are mg/L)

Lab Rel evant Sanpl es
Sample # Value 1 Value 2 % RPD (Lab #s)
Paraneter: As (Continued)

22531 0.0082 0. 0080 2. 47 22528-32
23051 0. 0091 0. 0087 4. 49 Z3051-59
23056 0. 0157 0.0153 2.58 23051-59
23391 0. 0059 0. 0062 4.96 Z3389-92
24164 0. 0053 0. 0052 1.90 Z4160-68
24353 0. 0021 0.0023 9.09 Z4351-66
24363 0. 0024 0. 0029 18. 87 "
25464 0. 0046 0. 0044 4. 44 25461-80
25474 0. 0039 0. 0043 9.76 "
25959 0.0028 0. 0032 13. 33 25895-98, Z5959-70
25969 0.0042 0. 0034 21.05 "
26547 0. 0068 0. 0068 0. 00 26542-51
Parameter: Be

Y9821 0.011 , : Y9819-36
Y9832 0. 008 0.008 0.00 .
zoo77 0. 006 0. 005 18.18 20074-89
Z0088 0. 040 0. 041 2. 47 "
20764 0.012 0.012 3. 47 20764-94
20774 0. 008 0. 008 0.00 "
20784 0.012 0.012 0. 00 "
20794 0.010 0. 009 10. 53 "
21257 <0.001 co. 001 0.00 21255- 65, 21523-25
21525 <0.001 <0.001 0.00 "
21673 0.034 0.033 0.90 Z1672-75
22142 <0.001 co. 001 0.00 22133-42
82529 <0.001 co. 001 0.00 22528-32
23051 <0.001 co. 001 0.00 23051-59
23265 «<0.001 <0.001 0. 00 Z3265-69
23710 0. 001 0.001 0.00 23709-13
24164 0. 001 0. 001 0.00 Z4160-68
24354 0. 002 0. 002 0.00 Z4351-66
24365 0. 003 0. 003 0.00 "
25465 0. 001 0.001 0.00 25461- 80
25479 0. 002 0.001 66. 67 b
z5959 <0.001 0. 001 0. 00 Z5895-98, Z5959-70
25969 0. 001 0.001 0.00 "
26550 0.001 0.001 0. 00 26542-51
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. Final Rpt, Kuwait Oil Fire HRA No. 39-26-1.192-91, 5§ May - 3 Dec 91

TABLE E-28. METALS ON HI GH VOLUME Al R FILTERS (Conti nued)

| nstrument Duplicate Analysis Data
(units are mg/L)

Lab Rel evant Sanpl es
Sample # Value 1 Value 2 % RPD (Lab #a)

Par anet er: Ca

Y9824 5.7 5.7 0.00 Y9819-36
Y9835 35.3 35.2 0.28 "
ZO076 44. 2 44. 6 0.90 20074-89
ZO080 81.8 80. 4 1.73 "
20765 58. 6 59. 7 1.86 Z0764-94
20770 54,2 54. 4 0.37 "
20784 68.5 70. 1 2.31 "
20787 66. 7 67.2 0.75 "
21258 44.9 44.0 2.02 Z1255-65, Z1523-25
21525 49. 6 49. 4 0. 40 "
21675 96. 6 95. 6 1.04 Z1672-75
22142 42. 6 42. 7 0.23 22133-42
. 72532 9.0 8.9 0. 45 22528-32
1 22737 76. 2 75.9 0.39 Z2736-39
. 23052 27.9 28.0 0. 36 2Z3051-59
23266 24.3 24.3 0. 00 Z3265-69
Z3711 27. 4 27.2 0.73 23709-13
24168 26.2 26.0 0.77 Z4160-68
24353 27.3 27.6 1. 06 24351-66
24358 29.0 29.8 2.79 n
25465 14.0 13.7 2.17 25461-80
25479 19. 8 19.7 0.51 n
25896 20.6 21.1 2 . 40 725895-98, 25959-70
25966 22. 4 22.6 0. 89 "
26543 9.9 9.9 0.10 26542-51
Paraneter: Cd
Y1678 0.018 0.020 10. 53 Yl674-80, Y1973-82
Y1681 0.014 0.015 6. 90 Y1681-1711
Y1690 0.016 0.018 11.76 n
Y1693 0.979 1.008 2.92 "
Y1698 0.018 0.019 5.41 "
Y1709 0. 021 0.022 4.65 m
Y1864 co. 020 <0.020 0.00 Y1858-75
Y1874 0.023 0. 020 13. 95 "
Y1977 0.028 0.028 0.00 Y1674-80, Y1973-82
Y2102 co. 050 co. 050 0. 00 Y¥2101-28




Final Rpt, Kuwai t Oil Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE E-28. METALS ON H GH VOLUME Al R FILTERS (Conti nued)

| nstrument Duplicate Analysis Data
(units are mg/L)

Lab Rel evant Sanpl es
Sample # Value 1 Value 2 % _RPD (Iab #g)
Par anet er d (Continued)

Y2116 co.050 <0.050 0. 00 Y2101-28

Y2124 co. 050 <0.050 0.00 n

Y2618 <0.010 <0.010 0.00 ¥2618-35, Y2762-91

Y2619 «<0.010 <0.010 0. 00 n

Y2627 0.023 0.021 9. 09 n

Y2635 0.018 0. 015 18. 18 "

Y2769 «0.010 co. 010 0. 00 "

Y2783 0.018 0. 016 11.76 "

Y2787 0.028 0.021 28. 57 n

Y3102 0.022 0.020 9.52 Y3101-34

Y3112 0.018 0. 025 32.56 n

Y3124 0. 031 0. 034 9.23 " .

Y3133 0.014 0.011 24. 00 "

Y3370 0.018 0. 017 5 71 Y3370-77, Y3735-52

Y3736 0. 027 0. 026 3.77 Ya458-72

Y3747 0.011 0. 010 9.52 "

Y4367 0.017 0. 015 12.50 x4360-84, Y4760-87

Y4377 0. 026 0. 026 0.00 "

Y4391 <0.010 co. 010 0.00 Y4385-434, Y4462

Y4398 0. 026 0. 030 14. 29 "

Y4403 0.011 0.013 16. 67 "

Y4423 0. 016 0.014 13.33 "

Y4430 0.018 0.021 15. 38 n

Y4461 0. 016 0. 016 0.00 Y3370-77, ¥Y3735-52

Y4470 0. 015 0. 015 0.00 Y4458-72

Y4764 0.018 0.018 0. 00 Y4360-84, Y4760-87

Y4775 0. 026 0. 029 10. 91 "

Y4786 0. 017 0. 016 6. 06 n

Y5154 0. 024 0.023 6.42 Y5148-91

Y5164 0. 016 0. 015 3.85 n

Y5176 0. 026 0. 026 0.76 "

Y5178 0. 032 0. 030 7.19 "

Y5190 0. 016 0. 015 2.61 n

Y5607 0.018 0.018 3.33 Y5607-706

Y5623 0.012 0.012 0.87 n

Y5629 0. 019 0. 019 0.00 n

Y5639 <0.010 <0.010 0. 00 n

Y5651 <0.010 <0.010 0. 00 " .

Y5677 <0.010 <0.010 0.00 "
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. Final Rpt, Kuwait Oil Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE E-28. METALS ON H GH VOLUME Al R FILTERS (Conti nued)

| nstrument Duplicate Analysis Data
(units are mg/L)

.Lab Rel evant Sanpl es
1 Value 1 Value 2 $ RPD (Lab_#3)
Parameter: d in

Y5689 0.012 0.014 11. 67 Y5607-706
Y5696 <0.010 «0.010 0. 00 "
Y5705 0. 013 0. 012 2.41 n
Y6463 0.017 0.017 0.00 Y6461-87
Y6470 0. 050 0. 048 4.08 "
Y6478 0.012 0.010 18. 18 "
Y6486 <0.010 co. 010 0. 00 "
Y8245 <0.010 «<0.010 0. 00 Y¥8241-64,Y8532-48,
Y8255 <0.010 co. 010 0. 00 Y8944-9114
Ya539 <0.010 co. 010 0. 00 "
Y8946 0.012 0.011 8.70 n
Y9113 <0.010 <0.010 0. 00 "

. Y9823 co.010  <0.010 0.00 ¥9819-36

" Y9835 <0.010 <0.010 0. 00 "

N Z0076 0.012 0.012 0. 00 20074-89
70088 0.018 0.018 0. 00 "
20765 <0.010 <0.010 0. 00 Z0764-94
20771 <0.010 co. 010 0. 00 "
20785 co. 010 <0.010 0. 00 "
20792 0. 010 «0.010 0. 00 "
21260 0. 010 0. 010 0. 00 21255-65, 21523-25
21525 0. 010 0.010 0. 00 "
21675 <0.010 0.011 9.52 Z1672-175
22141 0.012 0.011 8.70 Z2133-42
22737 0. 015 0.016 6. 45 Z2736-39
23051 co. 010 0.010 0. 00 23051-59
23059 co. 010 <0.010 0. 00 Z3051-59
23711 <0.010 <0.010 0. 00 23709-13
24168 <0.010 <0.010 0. 00 Z24160-68
24354 <0.010 co. 010 0. 00 24351-66
24362 0.011 0. 012 11. 16 "
25465 <0.010 co. 010 0. 00 Z5461-80
25479 <0.010 co. 010 0. 00 "
25896 <0.010 <0.010 0. 00 25895-98, Z859%59-70
25966 <0.010 <0.010 0. 00 "
26542 «<0.010 <0.010 0. 00 Z26542-51
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Fi nal Rpt, Kuwait Oil Fire HRA No. 39-26-1.192-91, 5 May - 3 Dec 91

TABLE E-28. METALS ON H GH VOLUVE AIR FILTERS (Conti nued)
I nstrunent Duplicate Analysis Data
(units are mg/L)
Lab Rel evant Sanpl es
Sample # & lue 1 Val ue2 9YRPD

Paraneter :. Cr
Y1674 0. 047 0. 049 4. 17 Y1674-80, Y1973-82
Yli681 0. 059 0. 057 3.45 Y1681-1711
Y1692 0.068 0. 067 1.48 "
Y1701 0. 386 0. 382 1.04 "
Y1709 0.262 0. 261 0. 38 "
Y1861 0. 066 0. 067 1.50 "
Y1865 0. 105 0.114 8. 22 Y1858-75
Y1975 0.098 0. 096 2.06 "
Y2102 0.102 0, 105 2.90 Y1674-80, Y1973-82
Y2107 0. 087 0. 086 1.16 ¥2101-28
Y2119 0. 517 0.514 0.58 "
Y2618 0.116 0.113 2.62 "
Y2622 0. 089 0. 091 2.22 Y2618-35, Y2762-91
Y2631 0.083 0. 089 6.98 "
Y2774 0. 079 0. 080 1.26 "
Y2781 0. 054 0. 048 11.76 "
Y2790 0.139 0.136 2.18 "
Y3102 0. 154 0. 151 1.97 L
¥3113 0. 055 0. 052 5.61 "
Y3116 0. 052 0. 058 10. 91 Y3101-34
Y3132 0. 059 0. 060 1.68 "
Y3370 0.134 0.132 1.50 "
Y3737 0.078 0. 077 1.29 "
Y3747 0.116 0.120 3.39 ¥3370-77,¥3735-52,
Y4366 0. 057 0. 059 3.45 Y4458-72
Y4377 0.216 0. 227 4. 97 "
Y4392 0. 051 0. 048 6. 06 Y4360-84, Y4760-87
Y4402 0. 032 0. 036 11.76 "
Y4412 0. 051 0. 050 1.98 Y4385-434, Y4462
Y4423 0. 067 0. 079 16. 44 "
Y4462 0. 067 0. 066 1.50 L
Y4463 0. 062 0. 059 4.96 "
Y4472 0.110 0.110 0.00 "
YA764 0. 089 0.071 22.50 ¥3370-77, ¥3735-52
YATT75 0. 236 0. 231 2. 14 Y4458-72
Y4786 0. 209 0.211 0.95 Y4360-84, Y4760-87
Y5154 0.092 0. 092 0.76 "
Y5164 0.113 0.110 1.97 "
Y5176 0.219 0.218 0.69 Y5148-91
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. Final Rpt, Kuwait Oil Fire HRA No. 39-26-1.192-91, 5 May - 3 Dec 91

. 24168

E-159

TABLE E-28. METALS ON H GH VOLUME Al R FILTERS (Conti nued)
| nstrunent Duplicate Analysis Data
(units are mg/L)

Lab Rel evant Sanpl es
Sample # Val ue 1 Val ue 2 % RPD (Lab #s)
Par [: ntin
Y5178 0. 204 0. 207 1. 60 Y5148-91

Y5190 0.074 0. 075 0.67 "
Y5607 0. 084 0. 086 2.48 "
Y5623 0.066 0. 063 5.58 "
Y5629 0.178 0.175 1.70 Y5607-706
Y5639 0. 057 0. 059 3.96 "
Y5651 0. 032 0.036 11.94 n
Y5664 0. 119 0.116 2. 39 "
Y5677 0.080 0.078 1.52 "
Y5689 0. 120 0.123 2.89 "
Y5696 0.034 0. 035 3. 46 "
Y5705 0.118 0.124 4. 88 "
. Y6463 0.174 0.176 1.14 "
Y6470 0. 506 0.510 0.79 Y6461-87
s Y6478 0. 107 0.112 4.57 "
Y6486 0.068 0. 068 0.00
Y8245 0. 049 0. 050 2.02 "
Y8255 0. 064 0. 067 4.58 Y8241-64,Y8532-48,
Y8262 0. 059 0. 057 3.45 Y8944-9114
Y8539 0. 040 0. 037 7.79 "
Y8946 0. 077 0. 086 11.04 "
Y9113 0. 039 0. 039 0.00 "
Y9823 0. 044 0. 038 14. 63 Y9819-36
Y9835 0. 030 0. 022 -30.77 n
20074 0. 061 0. 065 6. 35 20074-89
20075 0. 113 0. 113 0.00 "
0087 0.136 0.131 3.75 Z1255-65, 21523-25
20764 0. 034 0. 039 13.70 Z0764-94
20771 0.035 0. 036 2.82 "
20785 0.136 0.129 5.28 "
20792 0.080 0.076 5.13 "
21260 0. 069 0. 070 1.44 "
21675 0. 056 0. 059 5.22 Z1672-75
22141 0. 045 0. 049 8.51 22133-42
22737 0.104 0. 108 3.77 Z2736-39
23051 0. 067 0. 066 1.50 Z3051-59
23059 0. 063 0. 066 4. 65 23051-59
Z3711 0. 029 0.028 3.51 Z3709-13
0.033 0.030 9.52 Z24160-68
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Final Rpt, Kuwai t Oil Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE E-28. METALS ON H GH VOLUME AIR FILTERS (Conti nued)

| nstrument Duplicate Analysis Data
(units are mg/L)

Lab Rel evant Sanpl es
1 V. e V % RPD (Lab #s)
Paraneter: O (Continued)
24354 0. 025 0. 027 7.69 24351-66
24359 0.032 0.033 3.08 "
25467 0. 045 0. 048 6. 45 Z25461-80
25477 0.033 0.032 3.08 "
25899 co. 020 co. 020 0.00 25895-98, Z5959-70
25967 0.021 co. 020 4.88 "
26542 co. 020 <0.020 0.00 Z6542-51

Paranmeter. Fe

Y9823 6.06 6. 04 0.33 Y9819-36
Y9835 5.16 5.15 0.19 "
zoo74 14. 50 13. 50 7.14 20074-89
Z0075 26.70 26. 20 1.89 "
20087 28. 80 28. 40 1.40 "
20765 8. 84 8. 69 1.71 20764-94
20775 9.57 9.48 0.94 "
20785 21.50 21.00 2.35 "
20793 9. 88 9.53 3.61 "
Z1258 4. 88 4. 83 1.03 Z1255-65, Z1523-25
21525 10.80 10. 40 3.77 "
21672 63. 64 62.79 1.34 21672-75
22138 13. 49 13. 49 0.00 22133-42
22532 0. 30 0.35 15.38 22528-32
Z3052 5.41 5.21 3.77 Z3051-59
23267 6. 64 6. 45 2.90 Z3265-69
23711 6. 03 6.13 1.64 23709-13
24167 12. 50 12. 70 1.59 Z4160-68
24354 4.94 4.90 0.81 Z4351-66
24362 1.89 1.93 2.09 "
25464 2.26 2.25 0. 44 425461-80
25471 3.64 3.72 2. 17 v
25895 4.84 4. 88 0.82 25895-98, Z5959-70
25964 2.15 2.15 0.00 "
26542 1.22 1.26 3.23 Z26542-51
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TABLE E-28. METALS ON H GH VOLUME AIR FILTERS (Conti nued)

| nstrument Duplicate Analysis Data
(units are mg/L)

Lab Rel evant Sanpl es
Sample # Value 1 Val ue 2 % RPD (1,
Parameter: Mg
Y9824 1.62 1.62 0. 00 Y9819-36
Y9835 6. 92 6. 87 0.73 n
Z0076 10. 30 10. 30 0. 00 Z0074-89
Z0080 9. 37 9.51 1.48 n
20765 13.00 12. 80 1.55 Z0764-94
20770 9.87 10. 10 2.30 "
Z0784 16. 50 16. 50 0. 00 n
20787 8.34 8.41 0.84 "
Z1258 8.62 8. 54 0.93 21255-65, Z1523-25
21525 11.90 11.90 0. 00 "
21675 24. 80 24. 30 2.04 21672-175
22142 7.20 6. 90 4.26 22133-42
22532 2.40 2.50 4.08 Z2528-32
. 22737 28.70 30. 60 6.41 Z2736-39
23052 7.80 8. 00 2.53 23051-59
23266 7.80 7.80 0. 00 Z3265-69
23711 6. 50 6. 50 0.00 Z3709-13
Z4168 6. 80 6. 80 0. 00 Z4160-68
24354 6. 60 6. 80 2.99 Z4351-66
24362 2.90 2.90 0. 00 "
75465 3.40 3.20 6. 06 Z5461-80
25479 4.70 4.70 0. 00 "
25896 3.40 3.40 0.00 Z5895-98, Z59859-70
25966 5.90 5.90 0. 00 "
26543 3.80 3.90 2.60 26542-51
Parameter: Na
Y9824 60. 6 60. 3 0. 50 ¥9819-36
Y9829 41. 3 39.0 5.73 n
Zoo77 49. 8 48. 9 1.82 Z0074-89
Z0078 64. 3 58.5 9.45 "
Z0083 65.7 67.5 2.70 n
Z0764 81.0 81.4 0. 49 20764-94
Z0775 62.2 61.9 0. 48 "
20777 36.7 38.4 4.53 "
Z0786 32.1 32.0 0.31 "
21258 55.8 54.0 3.28 21255-65, Z1523-25
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Final Rpt, Kuwait Oil Fire HRA No. 39-26-L192-91, 5 May - 3 Dez 91

TABLE E-28. METALS ON H (H VOLUVE Al R FILTERS (Continued
| nstrument Duplicate Analysis: Data
(units are mg/L)
Lab Relevant Samples
Sample # Value 1 Value 2 % RPD (Lab #s)
Paraneter: Na_ (Continua
21523 12.0 12.7 5.67 21255-65, 21523-25
21674 23.0 23.9 3.84 Z1672-75
22137 47. 2 56.0 17. 05 22133-42
22736 48. 3 49.0 1.44 22736-39
23052 18.9 19.0 0.53 Z3051-59
23265 22.3 22. 4 0. 45 23265 - 69
23710 20.6 20.8 0. 97 Z37TQ9-13
24167 18.0 17.8 1.12 Z242I60-68
24354 5.7 6.0 5.13 Z4351-66
24360 4.7 4.2 11. 24 »
25466 4.0 4.0 0. 00 25461 -80
25479 5.6 5.2 7.41 it
Z5898 5.6 54 3.64 Z5895-98, Z5959-70
25970 7.0 7.4 5.56 "
26545 10.9 10. 8 0.92 Ze542-51
Par anet er: Ni
Y1674 0. 147 0.122 18. 59 Yle74-80, Y1973-82
Y1681 0. 054 0. 054 0. 00 Yiesl-1711
Y1692 co. 050 so. 050 0. 00 »
Y1702 0.051  co.050 1.98 W
Y1707 0. 107 0.108 0.93 W
Y1861 0. 090 0. 083 8.09 W
Y1872 0. 079 0. 076 3.87 YIBS8-75
Y1974 0. 209 0. 226 7.82 W
Y2105 0.418 0. 448 6. 93 Y1674-8Q, Y1973-82
Y2111 0.499 0. 490 1.82 ¥2101-28
Y2115 0.618 0.617 0.16 W
Y2124 0.551 0.536 2.76 w
Y2618 0. 104 0. 106 1.90 Y2618-35, Y2762-91
Y2623 0. 082 0. 082 0. 00 v
Y2633 0. 082 0. 084 2.41 "
Y2773 0. 091 0. 088 3.35 b
Y2780 0. 064 0. 065 1.55 "
Y2788 0. 085 0. 081 4,82 "
Y3102 0.179 0.182 1.66 "
Y3109 0.142 0. 148 4.14 ¥310L-34
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Final Rpt, Kuwai t Oil Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE E-28. METALS ON HI GH VOLUME AIR FILTERS (Conti nued)
| nstrunment Duplicate Analysis Data
(units are mg/L)
Lab Relevant Sanpl es
Sample # Vallue 1 Value 2 % RPD (Lab #8)
Parameter: Nij (Contipued)
Y3123 0.198 0.192 3.08 Y3101-34
Y3134 0. 064 0. 066 3.08 "
Y3370 0. 157 0. 155 1.28 "
Y3737 0. 087 0.090 3.39 Y3370-77, Y3735-52
Y3747 0. 089 0. 090 1.12 Y4458-72
Y4368 co. 050 co. 050 0. 00 "
Y4378 0.114 0.112 1.77 Y4360-84, Y4760-87
Y4388 0.173 0. 165 4.73 "
Y4395 0. 316 0. 328 3.73 Y4385-434, Y4462
Y4407 0. 065 0. 063 3.13 "
Y4418 0. 255 0. 241 5.65 "
Y4425 0.138 0. 147 6. 32 "
Y4462 0.098 0. 089 9.63 "
Y4463 0.081 0.078 3.77 Y3370-77,Y¥3735-52,
Y4472 0.100 0. 099 1.01 Y4458-72
Y4764 0.131 0. 139 5.93 Y4360-84, Y4760-87
Y4774 0.201 0.196 2.52 "
Y4787 0. 143 0.144 0.70 "
Y5154 0. 157 0. 159 1.27 ¥5148-91
Y5164 0.139 0. 148 6. 40 "
Y5176 0. 307 0. 309 0. 04 "
Y5178 0. 259 0. 267 2.93 "
Y5190 0. 141 0. 152 7.70 " _
Y5607 0.124 0.114 7.73 ¥5607-706
Y5623 0.120 0. 109 9. 86 "
Y5629 0. 243 0. 244 0.45 "
Y5639 <0.050 co. 050 0.00 "
Y5651 0. 056 0. 052 7.93 "
Y5664 0. 156 0. 157 0.70 "
Y5677 0. 086 0. 095 9.76 n
Y5689 0. 110 0.111 0.81 "
Y5696 0. 057 0. 056 3.01 "
Y5705 0. 215 0. 226 4.99 Y6461-87
Y6463 0. 295 0.294 0. 34 "
Ye470 0.881 0. 904 2.58 "
Y6478 0.127 0. 139 9.02 "
Y6486 0.073 0. 070 4.20 Y8241-64,Y8532-48,
Y8241 0. 328 0. 330 0.61 Y8944-9114

Y8262 0. 443 0.422 4. 86 "
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Final Rpt, Kuwait Oil Fire HRA No. 39-26-1.192-91, 5 May - 3 Dec 91

TABLE E-28. METALS ON H GH VOLUVE AIR FILTERS (Conti nued)
I nstrunment Duplicate Analysis Data
(units are mg/L)

Lab Rel evant Sanpl es
Sample # Value 1 Val ue 2 (Lab #s)
Paraneter: Ni Cont i nuedl
Y8538 0.332 0.327 1.52 Y8944-9114

Y8548 0.237 0.240 1.26 "
Y8946 0.371 0. 390 4.99 "
Yo1l14 0.353 0.356 0. 85 "
Y9823 co.050 <0.050 0. 00 Y9819-36
Y9823 <0.050 c0.050 0. 00 "
20074 0.061 0.068 10. 85 20074-89
20075 0. 146 0. 149 2.03 n
20087 0.204 0. 196 4.00° n
20765 co.050 co.050 0. 00 Z0764-94
20771 c0.050 ¢0.050 0.00 W
Z0785 0.193 0. 197 2.05 n
20792 0. 108 0. 098 9.71 "
21260 0.586 0. 413 34. 65 Z21255-65, Z1523-25
21525 0. 416 0.406 2.53 "
21675 0. 541 0.567 4.69 21672-75
22141 0.594 0.636 6. 83 Z2133-42
22737 0.436 0.445 2.04 Z22736-39
23051 0.402 0.403 0.25 Z3051-59
23059 0.357 0.350 1.98 Z3265-69
23711 0.343 0. 359 4.56 23709-13
Z4168 0.384 0.347 10. 12 Z4160-68
24351 0.063 0.063 0. 00 Z4351-66
24361 0. 081 0.083 2.44 "
25467 0. 279 0.267 4.40 Z5461-80
25477 0. 368 0. 339 8.20 "
25959 0. 227 0.236 3.89 Z5895-98, 25859-70
25967 0. 150 0. 133 12. 01 n
26542 0. 062 0. 063 1.60 26542-51
Par aneter:
Y1678 0. 848 0. 898 5.73 Y1674-80, Y1973-82
Y1681 1.551 1.561 0.64 Y1681-711
Y1685 2.318 2.248 3.07 "
Y1698 1.630 1. 548 5.16 "
Y1i7Q9 2.738 2.871 4.74 "
Y1860 0. 988 0.990 0. 20 Y1858-75




. Final Rpt, Kuwait Oil Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE E-28. METALS ON H GH VOLUME Al R FILTERS (Conti nued)

| nstrument Duplicate Analysis Data
(units are mg/L)

Lab Relevant Sanpl es
Sample # Value 1 Value 2 $ RPD (Lab #s)
r : P ntinued
Y1875 1.171 1.138 2.86 Y1858-75
Y1977 0.709 0. 689 2. 86 Y1674-80, Y1973-82
Y2102 0. 926 0.942 1.71 Y2101-28
Y2116 1.595 1.712 7.08 n
Y2124 1.797 1. 757 2.25 n
Y2618 1.997 2.108 5.41 Y2618-35, Y2762-91
Y2632 0.512 0.564 9. 67 "
Y2770 0. 241 0.225 6. 87 n
Y2781 0.479 0.532 10. 48 n
Y2787 0. 329 0. 329 0. 00 "
Y3103 1.851 1.762 4.93 Y3101-34
Y3112 0. 683 0.721 5.41 n
. Y3120 0. 556 0. 541 2.73 "
- Y3131 0. 607 0.623 2.60 n
S Y3370 7.320 7.074 3.42 Y3370-77, Y3735-52
Y3737 0. 925 0.977 5.47 Y4458-72
Y3743 0.616 0. 642 4,13 n
Y4368 0. 365 0. 405 10. 39 Y4360-84, Y4760-87
Y4375 0. 285 0.335 16. 13 "
Y4379 2.046 1.970 3.78 n
Y4386 0.988 1. 060 7.03 Y4385-434, Y4462
Y4402 0. 258 0. 258 0. 00 "
Y4412 1. 030 0. 844 19. 85 n
Y4422 0. 375 0. 388 3.41 n
Y4430 0.741 0.751 1.34 "
Y4463 0. 454 0. 390 15. 17 Y3370-77, ¥3735-52
Y4472 0. 547 0. 588 7.22 Y4458-72
Y4773 0.610 0.572 6. 43 Y4360-84, Ya4760-87
Y4787 0.722 0. 622 14. 88 "
Y5154 1.563 1.574 0.70 Y¥5148-91
Y516l 2.902 2.840 2.16 "
Y5171 1.013 1.070 5.47 n
Y5183 2.812 2.880 2.39 "
Y5190 1. 054 1.094 3.72 n
Y5608 3.740 3.706 0.91 Y5607-706
Y5619 1.419 1. 385 2.43 "
Y5623 0. 463 0. 456 1.52 n
Y5634 0.942 0. 923 2.04 "
1. 589 5. 86 "

. Y5643 1. 685




Final Rpt, Kuwait Oil Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE E-28. METALS ON H GH VOLUME Al R FILTERS (Conti nued)
I nstrunment Duplicate Analysis Data
(units are mg/L)
Lab : Rel evant Sanpl es
Sample #  Value 1 Value 2 % RPD (Lab #s)
Param : in

Y5653 2. 253 2. 315 2.71 Y5607-706
Y5667 1.284 1. 206 6. 27 "
Y5687 1.397 1. 424 1.91 "
Y5695 3.761 3.705 1.50 "
Y5700 1.938 1.920 0.93 "
Y6463 0.738 0.783 5.92 Y6461-87
Y6468 1. 040 1. 090 4.69 "
Y6481 1. 580 11590 0.63 "
Y6486 4. 390 4. 250 3.24 "
Y8241 1. 650 1.670 1.20 Y8241-64, Y8532-48
Y8251 1.170 1.130 3.48 Y8944-9114
Y8261 3. 140 2.980 5.23 "
Y8538 0. 399 0. 445 10. 90 "
Y8945 0.968 0.904 6.84 "
Y9106 1. 040 1.070 2. 84. "
Y9823 0. 789 0.754 4.54 Y9819-36
Y9835 0. 846 0.778 8. 37 "
Z0076 1. 310 1.520 14. 84 Z0074-89
20088 2.890 2. 860 1.04 "
20765 0.291 0. 244 17. 57 Z0764-94
20775 1. 950 2.020 3.53 "
20785 1. 080 0.998 7.89 "
20793 2. 640 2. 580 2. 30 "
Z1258 0. 274 0. 233 16. 17 Z1255-65, 21523-25
Z152% 0.421 0. 397 5. 87 "
21674 1. 547 1.534 0.84 Z21672-75
Z2135 0.944 0.951 0.74 22133-42
22137 2.290 2.292 0.09 Z2133-42
22736 1. 560 1. 500 3.92 Z2736-39
23052 0.816 0.780 4.51 Z3051-59
23267 2.550 2.520 1.18 Z23265-69
23711 3. 410 3.520 3.17 23709-13
24167 2. 890 2.790 3.52 Z24160-68
24354 0.782 0,776 0.77 Z4351-66
24362 0.531 0. 557 4.78 "
25464 2. 320 2. 280 1.74 Z5461-80
25471 2.810 2.. 970 5.54 "
25895 2.010 2. 030 0.99 Z25895-98, 2595%-70
25964 2.130 2. 200 3.23 "
26542 0. 380 0. 404 6.12 Z6542-51
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Final Rpt, Kuwai t Oil Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE E-28. METALS ON HI GH VOLUME Al R FILTERS (Conti nued)

| nstrument Duplicate Analysis Data
(units are mg/L)

Lab Rel evant Sanpl es
Sample # Value 1 Val ue 2 % RPD (Lab #s)

Par anet er: \Y/

Y1676 «<0.050 0. 050 0. 00 Y1674-80, Y1973-82
Y1681 0. 056 0. 053 5. 48 Y1l681-711

Y1684 <0.050 co. 050 0. 00 "

Y1694 0. 063 0. 062 1. 60 n

Y1704 0. 219 0.224 2.44 n

Y1832 co. 050 co. 050 0. 00 Y1858-75

Y1859 0. 099 0. 098 1.32 n

Y1864 0.123 0.124 0.81 "

Y1868 0. 452 0.471 4. 25 n

Y1981 0. 066 0. 061 7.87 Y1674-80, Y1973-82
Y2104 0. 091 0. 096 5.3s ¥2101-28

Y2111 0.218 0. 219 0. 46 "

Y2125 0.072 0.073 1.38 n

Y2618 0. 047 0. 043 8. 89 Y2618-35, Y2762-91
Y2630 0. 055 0. 049 11. 54 "

Y2767 0.078 0.077 1.29 n

Y2778 0. 069 0. 055 22.58 "

Y2782 0. 096 0. 089 7.57 "

Y3103 0.180 0.176 2.25 ¥3101-34

Y3112 0.141 0. 140 0.71 "

Y3123 0. 087 0.079 9.64 n

Y3133 0.136 0.136 0. 00 "

Y3370 0.084 0. 091 8. 00 Y3370-77, Y¥3735-52
Y3735 0. 067 0. 066 1.50 Y4458-72

Y3746 0. 059 0. 058 1.71 n

Y4367 0. 079 0. 082 3.73 Y4360-84, Y4760-87
Y4378 0.077 0. 067 13. 89 n

Y4392 0. 066 0. 058 12. 90 Y4385-434, Y4462
Y4402 0. 061 0. 058 5.04 "

Y4411 0. 064 0. 064 0. 00 "

Y4423 0. 057 0. 054 5.41 "

Y4433 0. 053 0. 051 3.85 n

Y4461 0. 083 0. 082 1.21 Y3370-77,¥3735-52,
Y4471 0. 080 0. 084 4. 88 Y4458-72

Y4765 0. 055 0. 058 5. 31 Y4360-84, Y4760-87
Y4776 0. 068 0.072 5.71 "

Y4787 0. 094 0. 096 2.11 n

Y5157 0. 053 0. 0SO 5.83 ¥5148-91

YS167 0.075 0. 069 8. 33 n
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Fi nal Rpt,Kuwait Oil Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE E-28. METALS ON H GH VOLUME AIR FILTERS (Conti nued)

I nstrunment Duplicate Analysis Data
(units are mg/L)

Lab Rel evant Sanpl es
1 Vval Val 2 £ RPD (Lab #s)

Paraneter: V (Continued]

Y5178 0. 146 0. 145 0. 69 ¥5148-91
Y5190 0.219 0.210 4.20 n

Y5614 0. 065 0. 063 3.61 YS607-706

YS619 0.183 0.180 1.60 n

YS632 0.199 0. 194 2.59 "

YS639 <0.050 «<0.050 0. 00 "

¥5655 0. 053 0. 054 0.75 "

Y5662 0. 169 0. 167 1.43 "

Y5676 0. 092 0. 088 4. 46 "

Y5688 c0.050  <0.050 0. 00 n

Y6463 0. 127 0.139 9.02 Y6461-87

Y6474 0. 061 0. 061 0. 00 " .
Y6487 0. 063 0. 058 8. 26 " |
Y8245 0. 084 0. 094 11. 24 ¥Y8241-64,Y8532-48,

Y8255 «<0.050 co. 050 0. 00 Y8944-9114

Y8262 0. 029 0. 032 9. 84 m

Y8539 0. 052 0. 056 7.41

Y8946 0. 092 0. 096 4.26 n

Y9113 <0.050 <0.050 0. 00 "

Y9821 0.071 0. 070 1.42 ¥9819-136

Y9832 0. 089 0. 085 4.60 "

700- 75 0. 090 0. 092 2.20 Z0074-89

70089 0.136 0. 139 2.18 "

20764 0. 092 0. 092 0. 00 20764-94

20774 0. 062 0. 065 4.72 n

20784 0. 056 0. 055 1.80

20794 0. 069 0. 067 2.94 "

21260 0. 088 0.075 15. 78 Z1255-65, 21523-25

21525 0. 056 0. 058 2.28 "

21675 0. 058 0. 056 3.51 21672-75

22141 0.076 0. 077 1.31 22133-42

22737 0. 094 0. 091 3.24 22736-39

23051 0. 051 0. 055 7.55 Z3051-59

23059 0. 084 0. 086 2.35 Z3051-59

23711 0.054 <0.050 7. 69 23709-13

Z4168 <0.050 <0.050 0. 00 Z4160-68

24354 co0.050  co. 050 0. 00 Z4351-66

24361 0. 225 0. 226 0. 44 . .
24365 co.050 <0.050 0. 00 "
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. Final Rpt, Kunaiit Oil Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE E-28. METALS ON H GH VOLUME Al R FILTERS (Conti nued)

I nstrunent Duplicate Analysis Data
(units are mg/L)

Lab . Rel evant Sanpl es
Sample # Value 1 Value 2 $ RPD (Lab #s)
o r:- Vv ntinued

25467 <0.050 <0.050 0. 00 Z5461-80

25477 «0.050 co. 050 0.00 "

25959 co. 050 <0.050 0. 00 25895-98, Z5959-70
25967 <0.050 <0.050 0. 00 "

26550 <0.050 <0.050 0. 00 26542-51

Paranmeter: Zn

Y1674 0. 337 0. 330 2.10 Y1674-80, Y1973-82
Y1681 2. 440 2.520 3.23 Y1l681-711
Y1683 0.620 0.612 1.30 "
Y1694 0. 536 0. 499 7.21 "
Y1703 0.557 0. 559 0. 36 "
. Y1858 1. 377 1. 397 1.44 Y1858-75
Y1861 0. 349 0. 359 2.82 "
Y1864 0. 830 0. 826 0.48 "
Y1871 0. 556 0. 583 4.74 "
Y1974 0. 311 0.314 0. 96 Y1674-80, Y1973-82
Y2105 0. 453 0.477 5.16 Y2101-28
Y2112 0. 383 0. 384 0. 26 "
Y2115 1. 004 0. 988 1.61 "
Y2127 0.973 0. 987 1.43 "
Y2618 0.371 0.373 0. 54 Y2618-35, Y2762-91
Y2619 0. 383 0. 385 0.52 "
Y2627 0. 562 0. 561 0.18 "
Y2635 0. 285 0. 275 3. 57 "
Y2769 0. 166 0. 165 0. 60 "
Y2783 0. 383 0. 388 1.30 "
Y2787 0. 316 0. 316 0. 00 "
Y3102 0.411 0.410 0.24 ¥3101-34
Y3112 0.276 0. 280 1.44 "
Y3124 0. 362 0. 358 1.11 "
Y3133 0. 237 0. 236 0.42 n
Y3370 0.370 0. 369 0. 27 Y3370-77, ¥Y3735-52
Y3736 0. 342 0. 339 0. 88 Y4458-72
Y3747 0. 210 0. 209 0.48 "
Y4368 0. 197 0. 196 0.51 Y4360-84, Y4760-87
Y4378 0. 464 0.473 1.92 "
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Final Rpt, Kuwait Oil Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE E-28. METALS ON HI GH VOLUME AIR FILTERS (Conti nued)

I nstrunment Duplicate Analysis Data
(units are mg/L)

L ab Rel evant Sanpl es
Sample # Value 1  Value 2 % RPD (Lab #8)
Paraneter: 2Zn (Continued)
Y4390 0. 466 0.472 1.28 Y4385-434, Y4462
Y4398 0. 650 0. 656 0.92 "
Y4409 0.218 0. 219 0. 46 "
Y4418 0. 280 0. 276 1.44 n
Y4426 0.201 0. 205 1.97 "
Y4433 0. 298 0. 300 0. 67 "
Y4461 0. 226 0.223 1.34 ¥3370-77, ¥3735-52
Y4470 0.212 0.212 0. 00 Y4458-72
Y4764 0.671 0. 686 2.21 Y4360-84, Y4760-87
Y4774 0. 216 0.212 1.87 "
Y4787 0. 367 0.377 2. 69 "
Y5154 0. 663 0.675 1.81 Y5148-91
Y5164 0. 530 0. 544 2.57 "
Y5176 0. 381 0. 389 2.13 "
Y5178 0. 399 0.414 3.72 "
Y5190 0. 382 0.378 1.00 "
Y5607 0. 493 0.519 5.16 Y5607-706
Y5623 0. 330 0. 330 0.09 "
YS629 0. 489 0. 482 1.40 "
YS639 0. 190 0.191 0.47 "
Y5651 0.183 0.186 2.06 "
Yf 664 0.953 0.982 3.00 "
Y5677 0. 569 0. 566 0.42 "
Y5689 0.379 0. 386 1.80 "
YS696 0.376 0. 381 1.32 "
Y5705 0. 353 0. 361 2.38 "
Y6463 0.271 0.274 1.10 Y6461-87
YE470 0.739 0.729 1.36 "
Y6478 0. 313 0.324 3.45
Y6486 0.371 0.379 2.13 "
Y8245 0. 046 0. 050 8.33 Y8241-64, Y8532-48
Y8255 0. 065 0. 064 1.55 Y8944-9114
Y8262 0. 054 0. 056 3.64 "
Y8539 0. 036 0.039 8.00 "
Y8946 0. 081 0. 085 4.82 "
Y9113 0.034 0. 036 5.71 "
Y9823 0.221 0. 215 2.75 Y9819-36
Y9835 0. 227 0. 226 0.44 "
zoo74 0. 056 0. 052 7.41 Z0074-89

E-170




Final Rpt, Kuwait Oil Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE E-28. METALS ON H GH VOLUME AIR FILTERS (Conti nued)
| nstrument Duplicate Analysis Data
(units are mg/L)
Lab Rel evant Sanpl es

Sample # Value 1 Val ue 2 % RPD {Lab #s3)
Paraneter: Zn (Conti nued

20075 0.114 0.111 2.67 Z20074-89
20087 0. 137 0.129 6. 02 "

20765 0. 362 0. 353 2.52 Z0764-94
20771 0. 366 0. 357 2.49 n

20785 0. 501 0.519 3.53 "

20792 0. 347 0. 333 4,12 n

21260 0. 300 0. 279 7.32 Z1255-65, Z1523-25
21525 0.231 0. 229 0.91 n

21675 0. 194 0. 197 1.53 Z1672-75
22141 0. 317 0. 311 1.91 Z2133-42
22737 0. 254 0. 252 0.79 Z2736-39
23051 0. 330 0. 326 1.22 Z23051-59%
23059 0. 282 0. 283 0.35 23051-59
23711 0. 264 0. 263 0. 38 Z3709-13
24168 0. 254 0. 256 0.78 Z4160-68
24354 0. 153 0. 144 6. 06 Z4351-66
24362 0. 152 0. 152 0. 00 "

25467 0. 186 0. 185 0.54 Z5461-80
25477 0. 258 0. 258 0. 00 "

25959 0. 267 0.270 1.12 Z5895-98, 2Z5959-70
25967 0. 292 0. 286 2.08 "

26542 0.208 0. 213 2.38 Ze542-51
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Final Rpt, Kuwait Oil Fire HRA No. 39-26-L192-91, 5 May - 3 Dec 91

TABLE E-29. METALS ON HIGH VOLUME AIR FILTERS

Post-Digested Instrument Spike Data
(units are mg/L)

Lab Unspiked Spiked Rel evant Sanpl es
Sample$ _Value _Value % Recovery {Lab #s)
Paraneter: Al
Y9824 1.3 3.1 91.3 Y9819-36
Y9835 5.3 7.4 105. 2 "
zoo77 6.3 11.2 99.9 Z0074-89
Z0085 18.2 22.6 90. 3 "
20765 8.3 10. 4 107.0 20764-94
120774 7.9 10.0 106.0 "
20781 9.5 11.6 107. 2 "
20794 9.8 11.9 108. 2 "
21257 10. 6 15.6 101. 6 21255-65, Z1523-25
21525 10. 6 15.6 101. 6 "
21673 33.3 41.7 87.9 Z1672-75
22142 5.3 7.2 94.2 Z2133-42
72529 6.4 8.1 89. 3 22528-32
23051 12.9 18.1 105. 8 Z3051-59
23265 11. 4 16. 1 95.6 Z3265-69
23710 9.7 14. 3 93.8 23709-13
24164 13.8 18.5 95.9 24160-68
24352 6.4 8.9 102. 1 24351-66
24359 4.1 5.8 96. 3 "
Z5462 1.6 2.0 96.1 "
25465 2.6 4.5 96.5 25461-80
25479 3.2 5.1 97.0 .
Z5959 3.5 5.3 88.5 25895-98, Z5959-70
25969 3.1 5.0 97.5 !
26543 1.9 2.8 89.8 Z6542-51
Mean 97.8 %
SD 6.4 %
cv 0. 066
Paraneter: aAg
Y9821 0. 0058 0. 0159 102. 6 Y9819-36
Ys832 0. 0062 0.0153 92.5 "
Z081 0. 0030 0.0139 110. 4 Z0074-89
Z0086 0. 0053 0. 0157 105. 6 "
20764 0. 0044 0. 0147 104.5 Z0764-94
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Final Rpt,Kuwai t Oil Fire HRA No. 39-26-L192-91,5 May - 3 Dec 91

TABLE E-29. METALS ON HI GH VOLUME Al R FILTERS ( Conti nued)
Post - Di gested I nstrunent Spi ke Data
(units are mg/L)
Lab Unspi ked Spi ked Rel evant Sanpl es
Sample# Val ue Val ue % Recovery (Lab_#s)
Paraneter: As (Continued)
20776 0. 0051 0.0142 92. 4 Z0764-94
20791 0. 0057 0. 0152 96.5 "
21256 0. 0087 0.0179 93.8 Z1255-65, 21523-25
21265 0. 0059 0. 0159 101.6 n
21673 O 0155 0.0248 95.5 21672-75
22134 0. 0061 0. 0152 92.5 22133-42
22141 0. 0056 0. 0149 94.5 Z2133-42
22531 0.0082 0.0175 94.9 22528-32
23051 0. 0091 0.0180 90. 8 Z3051-59
23056 0. 0157 0. 0256 101.6 Z3051-59
z-3391 0. 0059 0. 0158 100. 6 Z2338%8-92
24164 0. 0053 0. 0146 94.5 Z24160-68
24355 <0.0010 0. 0105 106. 1 Z4351-66
24365 0. 0027 0.0123 97. 2 n
25464 O 0046 0.0128 83.3 * Z5461-80
25474 0. 0039 0. 1350 97. 4 "
25959 0. 0028 0. 0127 100. 3 25895-98, Z5959-70
25969 0. 0042 0. 0204 94. 8 "
26547 0. 0068 0.0169 102. 7 Z6542-51
Mean 97.8 %
SD 6.0 %
cv 0. 061
Parameter: Be
Y9821 0.011 0. 020 92.0 Y9819-36
Yo832 0. 008 0. 017 91.7 n
z0077 0. 006 0.015 91.5 Z0074-89
20088 0. 040 0.526 97.7 n
20764 0. 012 0.021 92.1 Z0764-94
20774 0. 008 0.018 101.8 "
20784 O 012 0. 022 102. 2 "

* Val ue greater

than two standard devi ations from nean
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TABLE E-29. METALS ON H GH VOLUME Al R FILTERS (Continued)

Post - Di gested Instrunent Spike Data
(units are mg/L)

Lab Unspi ked Spi ked Rel evant Sanpl es
Sample# Val ue Val ue % Recovervy (Lab #a)

P aramet¢tecr

20794 0. 010 0. 019 91.9 Z0764-94
21257 co. 001 0. 007 70.7 * Z21255-€5, Z1523-25
Z1525 <0.001 0.010 101.0 n
21672 0. 046 0. 066 108.1 Z1672-75
22142 <0.001 0. 009 90.9 22133-42
22529 <0.001 0. 010 101.0 22528-32
23051 <0.001 0. 009 90.9 23051-59
23265 <0.001 0.010 101.0 Z23265-69
23710 0. 001 0.012 111.2 23709- 13
24164 0. 001 0.011 101.1 Z4160-68
24354 0. 002 0. 012 101. 2 Z4351-66
24365 0. 003 0.013 101. 3 " .
25465 0. 001 0.010 91.0 25461-80
25479 0. 002 0.011 91.1 "
25959 co. 001 0. 009 90.9 Z5895-98, Z595%9-70
25969 0. 001 0.012 111.2 "
26550 0. 001 0.011 101.1 26542-51

Mean 96.9 %

SD 8.6 %

cv 0. 089

Paraneter.- Ca
Y9824 5.7 6.6 92.6 Y9819-36
Y9835 35.3 39.8 94.0 "
20080 81.8 86. 8 108. 7 Z0074-89
20765 58. 6 76. 1 88.3 20764-94
20770 54.2 75.9 109. 3 "
20784 68.5 87.4 95. 4 n
20787 66. 7 88.6 110. 4 "
21258 44.9 64.1 96. 6 Z1255-65, Z1523-25
21525 49. 6 69. 2 98. 7 LB
21675 96. 6 104.0 84.4 * 21672-75
* Value greater than two standard deviations from nean .
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